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CHAPTER /1

CLASSIFICATION of living Organisms
Classification <iiwaill

Several million types of living things are known to exist today. Furthermore, new
species discovered each year increase this number . As millions of organisms
may belong to a single species , it is not possible to investigate and recognize the
billions of individual organisms. To acquire sufficient in formation about organismes,
Classification into smaller groups is necessary . This is called observational
classification .
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Biologists have used Classification methods since ancient times. Although, many
classifications are made by observation , some new techniques are used as well.
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History of Classification hleall) ey )

The Greek philosopher Aristotle (350 BC) listed only a few hundred plants and
animals . Aristotle and his pupils grouped plants as grasses, bushes , or trees , and
animals as aquatic or terrestrial. Another philosopher classified animals as useful ,
harmful or useless.
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Classification by appearance and similarities in function is called empiric (artificial)
classification . This classification is based on observation .
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Initially , organisms were classified as plants (motionless organisms ) and animals.
With the discovery of microorganisms in the 16th century, classification problems
became more complex .
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Organisms like bacteria , blue-green algae and euglena became problematic for
botanists and zoologists.

sl elale g Al slalel Loty 41€3 1l o0l 5 48 ) 3all o} juadl) Clladall o Ly €00 Jia dpalf il

Use of analogous organs in classification was replaced with use of homologous organs
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Analogous Organs  4alaiall glacy)

These are organs generally similar in shape and function. For instance , wings in
butterflies or birds provide flight, whereas legs in flies and cats function in walking.

But these organs are embryologically different Therefore we say that butterflies

and birds aren't related.
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Homologous Organs  Alilial) slacy)

Some similarities may be seen in structures seemingly unrelated in appearance .
For instance , a human arm seems quite different from a bat’s wing . But these are

seen to be Similar both anatomically and embryologically Organs sharing the

same origin and similar embryological stages are called homologous organs.

Functions of homologous organs may be the same or different.

StV 153 508 ¢ Ul Qi e edaally Adasi eyt g2 A S Sl 8 4Ll as ol ans 4y (S
2 o Al s Tamg il L) (o dgbiia Ll e gl 5l +¥ 5o (€1 (A 2l (e Lalas Adlids
Ailaial) ploac ) cailla g () 6<5 a8 Ailatia eliae | Aliladd) dsivial) Jal jall g Jea¥) i te 3l ¢ g

Addina 5l L

) 2l 1) e liad) (2)

nuRRTRITRRIRRRRRRRRRRRRRRRRRRRnRRRRRnRRRRRRRRnRRRRuRRnRnnRunnRRRRan
nRRRTRRRRRRRRRRRRRRRRRRRRRRRnRRRRnRRRninRinRRuRuuiiunrRuRunan

(ef o efododefodofeododefodofedodofodofedodofeododedodofedodelodofefodefofefeodefeodofod ] ]



(efefefeojefefofofefefofofefedeofeofeefeofeofefefeofeofefofofeojeofojeofededodofeofejededofofofeoi]
[ Coaaiall oo pneall Ayt (b plia¥) Bala (sia | oalpald) silh S5l Sae) |

Homologous organs are the basis of modern classification . Before modern
classification was developed in the 18" century several methods had been used . John
Ray (1626-1705) tried to unify classification systems and was the first to use the term
"species “
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The founder of modern systematics was Carl Von Linnaeus. He applied his
binomial nomenclature method to plants (in 1753) and to animals (1758) in his book
System Naturae .
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System of Classification —i—iuail) ol Ja

Phylogenetic systematics used today depends on Linnean systematics and
homology. Homology is used in determining the level of relatedness; e.g. bats and
humans are in the group mammalian.
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The basis of modern systematics is the grouping of organisms according to
similarities. In the classification of organisms, the following criteria are used : origins,

relatedness , developmental stages .
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in the binomial system created by Linneaus , species is the basic unit of nomenclature .

A species is a group of organisms from the same population sharing the same
embryological , morphological , and physiological features, and are capable of giving
birth to fertile offspring when mated under natural conditions .There are two points in
Linneaus ' hypothesis :
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- There is an ideal type for each species. This ideal type represents the standard
features of every single individual of the species.
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- The number of species and their types is constant and unchangeable .
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According to Linnaean systematics, a species is named with two Names . First is the
genus name with the first letter capitalized . Second is specific epithet (species name)
and the first letter is not capitalized are written in italics and in Latin.
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The reason for this is to have a single name in the scientific world, thus simplifying
the study of species .
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for example , Canis familiaris is the name for dogs , whereas Canis lupis the wolf .
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The first name (Canis) shows that these two species are in the Same genus.
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A group of species similar in some characteristics forms a genus , similar genera form
a family, similar families form an order, similar orders form a class and similar classes
form a phylum. Similar phyla form a kingdom .
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In this system, species level has the largest number of common features and the least
number of individuals compared to the higher of individuals.

As you go up,common features decrease while the number of individuals increases.So
the fewest common characteristics and the highest number of individuals are found in the
kingdoms.
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Species mmp Genus == Familyssy Order == Class mmp Phylum == Kingdom

-
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Homologous Structures

Comparative Anatomy
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A. Key Terms
Observational classification : To acquire sufficient information about

organisms, Classification into smaller groups is necessary .This is called
observational classification .

Homologous organ : Some similarities may be seen in structures seemingly
unrelated in appearance . For instance , a human arm seems quite different
from a bat’s wing .

But these are seen to be Similar both anatomically and embryologically Organs
sharing the same origin and similar embryological stages are called homologous
organs. Functions of homologous organs may be the same or different.

Species : is the basic unit of nomenclature . A species is a group of organisms
from the same population sharing the same embryological , morphological ,
and physiological features, and are capable of giving

birth to fertile offspring when mated under natural conditions .

Family : similar genera form a family .
Analogous organ : These are organs generally similar in shape and function. For

instance , wings in butterflies or birds provide flight, whereas legs in flies and cats
function in walking. But these organs are embryologically different Therefore we say

that butterflies and birds aren't related.

Kingdom : Similar phyla form a kingdom.
Genus : A group of species similar in some characteristics forms a genus.

Natural law : : Is book the founder of modern systematics was carl Von Linnaeus,
He applied his binomial nomenclature to plants and animals .

Class : similar orders form a class.

Order : similar families form an order.
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B. Review Questions

1. Explain the classification of Aristotle.
listed only a few hundred plants and animals . Aristotle and his pupils grouped plants
as grasses, bushes , or trees , animals as aquatic or terrestrial .

2. Explain analogous organ with an example.

These are organs generally similar in shape and function . For instance , wings in
butterflies or birds provide flight , whereas legs in flies and cats function in walking.
But these organs are embryologically different Therefore we say that butterflies and
birds aren't related .

3. What are the two points in Linnaeus hypothesis?
- There is an ideal type for each species. This ideal type represents the standard
features of every single individual of the species.

- The number of species and their types is constant and unchangeable .

4. Explain homologous organ with an example.

Some similarities may be seen in structures seemingly unrelated in appearance .
For instance , a human arm seems quite different from a bat’s wing . But these are

seen to be Similar both anatomically and embryologically Organs sharing the
same origin and similar embryological stages are called homologous organs.
Functions of homologous organs may be the same or different.

5. Explain how Linnaeus named organisms with an example.

According to Linnaean systematics, a species is named with two Names . First is the
genus name with the first letter capitalized . Second is specific epithet (species name)
and the first letter is not capitalized are written in italics and in Latin.

for example , Canis familiaris
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C. Fill in the blanks

1. Monera are single celled prokaryotic organisms.
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. Bacteria is single celled prokaryotic organisms. 5 bl Jadal (Sa

2.Initally organisms are classified as plants and .Animals

3. According to Linnaean systematics a species is named with two names.

4. The basis of modern systematics is the grouping of organisms according to
similarities
5. Protists are single celled eukaryotic organisms.

D. True or False

1. Aristotle was the first scientist to name organisms with binomial nomenclature. F
2. Plants are photosynthetic, multicellular organisms. T
3. Similar genera form family . T

4. Animals are non-motile eukaryotic organisms. F

In the classification of organisms , the following criteria are used :
Origins and relatedness and _developmental stages
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Give reason J&

-Why Give one scientific name in the world ?
Simplifying the study of species .
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CHAPTER /2
Ecology
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CHAPTER /2
Ecology izl ale

1. The Scope of Ecology 4wl ale (g

Ecology is a branch of science that studies the interactions of living things
with each other and with the environment .
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To day there are over a billion organisms on earth. The complex relations of organisms

with each other and with the environment is discussed and explained by ecology .
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Today environmental problems have increased due to developments in technology
and industry, and because of unwitting actions of people .
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forexample :  Juall Jaw e
1- the overuse of chemical substances contaminates the water and causes slow-

progressing diseases of the in humans .
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2- the inefficient use of soil depletes water sources and makes the soil arid
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Such environmental problems increase the importance of ecology .
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For this reason ecology is taught as a science in schools, and private institutions keep
people informed so that they will be more consciously aware of the environment.
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For a thorough under standing of ecology, the relationships between organisms and the
environment must be surveyed . Accordingly, the levels of organization are as follows:
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protoplasm - cells - tissues - organs organ - systems - organisms - population -

community — ecosystem — biosphere . Only the levels between organisms and
biosphere are included in ecology .
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Terms used in Ecology — 4dsll ale (@ deadicual) cilalluaal)

Ecosystem : A community together with the abiotic environment forms an ecosystem .
L Gl 4D 2l ae ainnall JSy ¢ Al il
Environment : is the place where an organism lives . The environment is made up of
abiotic and biotic factors . e.g., air, light, water , humans , other organisms and all
non-living things form the environment.
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Organismal _Individual Ecology : A branch of ecology that studies the relationship
of an individual or individuals of a species to the environment .
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Population ecology : The next level of organization in ecology is the population,
a group of individuals of the same species living in a particular geographic area .
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Population : The word "population” initially was used only for humans , But later was
used for other organisms as well. Population is a group of individuals of the same species
living in the same area . Population isthe smallest unit of ecology , A population
exists as long as it lives together with other populations and maintains its relations. In
other words, one population is not self-sufficient.
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Community : Agroup of populations living together in the same area with abiotic
factors included , communities are self-sufficient.
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Biosphere : All of the places where organisms can live, from the bottom of the ocean to
an altitude of 10,000 m.
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Habitat : The natural environment or place where an organism, population, or species
lives. It is shortly address of the organism . For example habitat of paramecium is fresh
water and habitat of certain kind of ant is trees in the forest .
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Biome : The geographical area of the environment that an organism needs to live.
Biome can be thought of as the place where the community lives .
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Biomass : The dry weight of organic matter comprising a group of organisms in a
particular habitat.
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Flora : The plant or bacterial populations living in a particular environment.
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Fauna : The animal populations living in a particular environment.
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Ecosystem Componants — udl alaill &l <
Ecology is the study of the interactions between organisms and their environment.
An ecosystem (environment) is all the living and non-living factors that surround an
organism . The ecosystem includes the biotic (living) community , together with the
associated abiotic (non-living) components . The abiotic components of an ecosystem
include soil , water , light , inorganic nutrients, and weather . The biotic components
Include producers , autotrophic organisms which can produce their own food (and

indirectly for other organisms as well ).
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In terrestrial ecosystems, the dominant producers are green plants, while in fresh
water and salt water ecosystems, the dominant producers are algae (a kind of Protista ).
Consumers are heterotrophic organisms that can not produce their own food.
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Four types of consumer can be identified ac’cordinq to their fpod source

1. Herbivores : (also called primary consumers) , such as sheep eat plants directly,
¢ _ydlae il JSU Ale W) Jie ¢ (Ol Slgtnall Wl cansi ) liie V) AT

2.Carnivores : (secondary or tertiary consumers), such as lions, feed on other animals.
AV ) sl e (635 ¢ 3 st Jie ¢ (R Za ol (e f 0 0 51 () sSlgtana) @ salll ST

3._.0Omnivores : such as humans, feed on plants and animals.
) gaall g il e ¢yl Jia o apalll AT G gl (o325 ;< 6l

4. Decomposers : are organisms of decay .They break down detritus (non-living
organic matter ) to inorganic matter which can be used again by producers. In this way
materials 'are constantly recycled in an ecosystem. Interaction is a key idea in ecology.

No organism is completely self-sufficient . Organisms depend upon other organisms
and upon the environment for survival.
Lpme e sdle ) (Aes)) e 4 gemal) 3l sall) chllial) Jlas gs) | Allse S s ;e
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B- A biotic Components: : 4 gall < <all

1- Minerals : (el
can be solid that form the soil , contains all elements and chemical compounds which
are necessary for life maintenance , organic and non organic materials are main
components of soil.
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2- water: s
forms the biggest part in the ecosystem, such as : rivers , lakes and oceans. Water is the
habitat for many solvent minerals and chemicals.
Water basically is the most important life source , due to its percentage in living cell
(more than 90% in some cells kinds).
Olza (e el (ha g s elall lagaiall g <l joaall s lesWI s e ¢ Sl alall & <Y ¢ el IS
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3- Gases: <l

take an important role in ecosystem, represented by a mixture of different gasses that

forms biosphere.

Mainly this mixture is formed by Nitrogen, Oxygen, CO2, water vapor and other gasses.
Although all of these gasses are important but , oxygen is the most important base that
forms any ecosystem.
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4- Solar energy : Ayl 48

Clearly affect the ecosystem ; this effect appears in different forms due to alternation

of earth position around the sun and four seasons sequence . That affects the density
of living organisms numbers from one habitat to another .
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A. Key Terms
Ecology : is a branch of science that studies the interactions of living things with each
other and with the environment .
Biosphere : All of the places where organisms can live, from the bottom of the ocean

to an altitude of 10,000 m.
Biome : The geographical area of the environment that an organism needs to live.Biome

can be thought of as the place where the community lives .

Community : A group of populations living together in the same area with abiotic
factors included , communities are self-sufficient.

Population : is a group of individuals of the same species living in the same area .
Ecosystem : A community together with the abiotic environment forms an ecosystem .
Flora: The plant or bacterial populations living in a particular environment.

Fauna : The animal populations living in a particular environment.

B. Review Questions
1.What is the difference between population and community?

population community
Is a group of individuals of the same A group of populations living together
species living in the same area . in the same area with abiotic factors
included
one population is not self-sufficient. communities are self-sufficient.
Population is the smallest unit of community is the largest than from
ecology population .

2. What is the importance of gasses in ecosystem?

a- take an important role in ecosystem

b- represented by a mixture of different gasses that forms biosphere.
C- oxygen is the most important base that forms any ecosystem.

3. What are the biotic components of an ecosystem?
1. Herbivores
2. Carnivores
3. Omnivores
4. Decomposers

(1)
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C. Fill in the blanks
1. .... Interaction...is a key idea in ecology.

2.In fresh water and saltwater ecosystems, the dominant producers are . algae....

.... (@ kind of Protista)....
3. ... Flora........ is the plant populations living in a particular environment.

4. Lions are .... Carnivores... and feed on .....Animals......

D. True or False

1. Herbivores eat plants directly. True
2. Decomposers are organisms of decay. True
3. Soil contains organic materials only. False
4. Herbivores are tertiary consumers . False

E. Multiple Choices

Lo, group of individuals of same species.
A) Biosphere

B) Flora

C) population

D) Habitat

2. Which one of the following biggest than others?

A) Population

B) Community

C) Ecosystem

D) biosphere

3. Which of the followings is the most important in ecosystem?
A) Magnesium

B) Oxygen

C)Water vapor

D) Algae.

(2)
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Food chains and elements cycles in nature
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The Interactions of Life 3l—all cOlelds

One of the properties that distinguishes living things from non living things is their
nutrition. Organisms feed and acquire materials necessary for energy production,
regulation and assembly. Organisms are classified according to their feeding styles to:-
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1- Autotrophic organisms 433 453 cililsl)

Autotrophs produce their own food from inorganic substances. Autotrophs are either
photosynthetic or chemosynthetic according to the energy used.

Gl ol A aall (el dalers o 55 0 Lol Ll 3803 Lysame e 3l 5e (e Legalads daill 4313 i
At A8l e 5 Sl

Photosynthetic autotrophs: (42333 4513 A sazall Jiiail)

These organisms produce organic molecules from inorganic molecules using sunlight

energy (photosynthesis). Green plants, algae, and blue-green bacteria are photosynthetic

autotrophs. Some bacteria use hydrogen sulfide (H2S) or hydrogen (H) instead of water.
The bacteria using these don’t release O2.

(Pl Jiall) (uadll ¢ g d8la aladiuly 4 peae pie Gl ja (e 4 guiae Y ja QLS 238 235
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Chemosynthetic autotrophs : \sS 3331 2503

Some bacteria oxidize inorganic substances and release energy. From this energy ATP is

synthesized. ATP is used in the production of organic substances from inorganic ones.

Since chemicals are used in place of light, this food synthesis is called chemosynthesis.
Examples of chemosynthetic bacteria are nitrite and nitrate bacteria.

@ATPeM..ATP@A.\/AJ?L&LH\DJAL}Adu\Jﬁ):\ﬂM\‘ﬁcd\ﬂ\hw\u&Mﬁ
e1aal) pia (¢ o guall (e Yau Ailiasll o gall padiind Cus Ay pianll s o) sall (e Ay ganl) o gall 2 L)
il g il L i BlasS dabiadll b Sl A8 ey, Saasl) Glail) oy

(1)

qrrnrnTRTRoRTRoRaRaRGRGRGRGRGRGRGRGRRRRRRRRRRRRRRRRRRRRRRRRRRRRR R R
TRTRToaTRaoaRaaoTRRRGRGRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR R

(efedodefedodefeodododededodededodededododeddodeded ddddddeddddddd-dJ ]



(e odefeodofedodefodefeododedodedodededodedodefdoddodedoddddddddded-dd-dd-]
[ O aiall Oy yual) 45 93 A elia¥) Bala Gupda [ Alaad) sala JEuY) e ]

Auto-heterotrophic organisms &5 L3l 4ilise SIS
Some unicellular (e.g. Euglena) carry chloroplast and practice photosynthesis.
These organisms carry out photosynthesis in the presence of light (autotrophs), while at
ight they obtain food from their surroundings (heterotrophs) .
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Insectivorous plants have chloroplasts like green plants and carry out
photosynthesis . At the same time , since these plants live in nitrogen-deficient soil,
they obtain nitrogen by eating insects. They secrete enzymes to digest insect proteins .
The amino acids released are absorbed Into the cells and used in metabolism .
Examples include dionea , drosera and nepentes plants.
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Animals, fungi, some bacteria and protists can’t synthesis their own food and get it
from other organisms or decaying matter. Heterotrophs have different types of
nutrition according to their habitat and food type used.
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Holozoic nutrition (Heterotrophic) 333 adiae clilK))
This is the form of nutrition used by most animals and involves the ingestion of
complex food, which is broken down into simpler molecules before being absorbed.
o) aniiy (g3l ¢ e alake Jsli5 e (5 ghais s il gaa) aline 4adding (o3l A3l J<5 o 1
Aualiate) J Javl iy
Carnivores (meat eaters) : »s>l) SO
They eat only meat. Examples are lion, tiger, wolf and etc.

Sl ) Ly il g i) g an) ABGY) (e g Jadh a galll ) 5ISL 2o salll ST
Herbivores (plant eaters)::(<lall A1) Lie ) 4]
They eat only plant. Examples are sheep, gazelle, cows and etc.
A ) ey a5 3l s alie W) s dBiaY) ass el 5L
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Omnivores (plant and meat eaters): (U gaa g il AlST) < ) g
They eat both plant and meat. Examples monkeys, birds and etc.

Food relationships 4532l ClESall
The digestive systems of these organisms vary according to the type of food.

ekl & g3 (Al L)) o) dpaagl) 5 ) alias
For example, herbivores «tie ) <3S ¢ JUal) Juw e
have well- developed molar teeth, ¢ 3 shia (ul yal lind agaal
4- chambered stomachs , and long intestines, .4k skl elaa¥) s Cilas ) day ) (e 45 sSa Baxdl)
because the digestion of grass is difficult. .ciall aat 4 g2n s

Carnivores have well-developed incisor and canine teeth, single-lobed stomachs,

and shorter intestines.
] glaal g ¢ 2al g (ab 13 Bara s ¢ B b ) shile (bl 5 Aadald Gl Led a salll OIS

Omnivores have the properties of both moderately.
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Symbiotic Nutrition (living together) (Lee il 4JaLSHL 400l
Some organisms live in close relationship. There are types of this relationship.
Aall 038 (e o) il llin 4855 AN 8 dpal) LS (any i

1-Commensalism i)

If one organism benefits and the other is neither harmed nor helped, the relationship is
called commensalism. The helping organism is called commensal. For instance, small
fish (Echeneis) attach to sharks and live with them. These small fish feed on the residue
of the shark’s prey . Here , while the small fish benefit , the shark (commensal) is not
affected. ;

aebsall Al A s Gl ann 28l 585 ¢ el Y5 53l al JAYI5 o IS sl 1)
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O 2-Mutualism (Mutual Benefit)  (lidl dxaidll) 40al)
In this type of relationship both organisms benefit. Lichens are a typical example.
g Lichens are composed of fungi and green algae. Fungi protect the algae and provide
them with water and CO2. Green algae supply the fungi with food and O2.
kil e i) (ST | oadgar Jlie oo s Sl S afiog Al e g sl 128
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Another example is the relationship between the rhizobium bacteria
(Rhizobium leguminosarum) and legume plants. These bacteria live in the root nodules
of legume plants . Saprophytic rhizobium bacteria live in the soil and when they
encounter the roots of legume plants , they enter the root hairs and pass to the cortex
cells, where they reproduce using the food and enzymes of the plant.
et | A &)l clilall 5 (Rhizobium leguminosarum) a s s 32 8 LoiSs G 4830l 8 HAT JUa
0555 Laie 5 R 5l 5 a o parg 0 LS Gand Al il i) e 3l e LSl o3
A2 SISE Cam 5 LA ) JEE 5 o ppndl ) gha ) JA ¢l ) il s il
bl Sy i) 5 6128

Lelo1o1o1o0e1o100 100101001000 100 1o 00 10801 000 e1o100 1ok e2o o0 o800 0o0etoto0 o8 o100 o800 00 00000000 108 00 0.0 1.

punRETRTTRIRIRRRRRERERRRRRRRRRnRRERRnRR

(efododefedodefeodododededodededodededodededdodeddodddededdddddddd-dJ ]



(e efededededededodedodedodedodededededddddddddddddddddddddddd4
[ Crmaiall G paal) 45536 A clal) Bala (upda [ Alaad) gala JEuY) dlae) ]

Host cells activated by the bacteria multiply quickly and form pocket-like bacteria
Containing nodules . Here the plant gets the advantage of atmospheric nitrogen,
which is fixed by the bacteria . The plant provides the bacteria with shelter and the

products of photosynthesis.
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3-Parasitism Jakaill
Parasitism is the symbiotic relationship in which one member (parasite) benefits and the
other (host) is adversely affected

Ll il (Qapadll) AV ((lihall) eloac W) aal L audiey il 408SH) 28MaD) g8 Jiall

Parasites have well-developed sense and grasping organs and reproduce quickly.
On the contrary, their enzyme and digestive systems are not well-developed. Parasites
live in or on the host. They suck liquid nutrients from the host.
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Parasitic animals may be internal or external. Both groups contain different
organisms. Internal parasites don’t have digestive systems and live in places where
digested food is available. External parasites can partially digest food. Examples of
external parasites are lice, fleas and bedbugs. Examples of internal parasites
are plasmodium, tapeworm, roundworms and flukes.
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Parasitic plants : 4Lkl GG
Some plant species live on other plants and obtain organic or inorganic
substances from them. Such plants are of two types: half-parasitic and full-parasitic.
leie Ay pne e 3l gasl G pacdl e o Juany s al il e bl g 5 Gany (e
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Full-Parasitic plants: <\lélal) AllS &Gl
The organs of these plants have certain peculiarities. Leaves are small, with little or no
chlorophyll , weakened xylems and, in some cases , roots disappear.
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The absence of photosynthesis is compensated for by the development of sucking
organs called haustorium .
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& Parasitic plants anchor their haustoria to the vascular tissue of the host plant and absorb
and use the food produced by the host. In the same way they obtain the water necessary
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Parasitic plants cause enormous harm to cultivated plant. Examples include
Broom-rapes and Cuscutaceae.
Broom-rapes Jadii Al Ae o el il i \J\J.a.a\ dalelall bl s
Cuscutaceae 5

Half-Parasitic plants : ik caai QUL
These plants anchor their haustoria into the xylem of the host plant , absorbing water
and minerals which they use to produce organic substances. They have chlorophyll and
also carry out photosynthesis. Mistletoe, a half parasite, lives on trees such as apple and
ear.
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Pathogens : ua) ya¥) Clisa
Many bacteria and fungi live parasitically on higher plants and animals and cause

disease. In other words such parasites are at the same time pathogens.
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Parasites that can’t survive unless they are on a host organism are called obligatory gg
parasites. The bacteria that causes diphteria is such an organism, unable to survive £f
outside the human body.
LAl Zeall L Sl 2y jlay) el Cicae o cAIS e il 1) YY) el LSy Y bbbl e £
i) pes z Ja el o o8 je (s QIS (a

1.

The bacteria that cause cholera and tetanus can live in soil or water in a dormant condition.
When they find suitable conditions they become parasitic and pathogenic. Viruses are also gf
obligatory parasites.
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4-Saprophytic nutrition (decomposers)(<sx) i)l 4,031

Saprophytic nutrition is a type of heterotrophy. Some bacteria and fungi feed on and
digest organic substances in decaying animal and plant remains. These organisms, also
called decomposers, have a well-developed digestive system.
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They practice extracellular digestion and convert organic substances into inorganic ones.
In this way they clean the environment and contribute to the nitrogen cycle.
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Bacteria and fungi that get food from the nitrogenous organic compounds of dead plants
and animals cause decomposition and putrefaction, and enable matter to cycle in nature.
Proteus vulgaris one of the saprophytic bacteria that causes putrefaction.
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Food chain  45)3al) 4Ll
A food chain consists of producers , consumers and decomposers . All organisms need
energy to live and complete their life cycle . The main source of energy is the radiant
energy from the sun but it is unusable by all organisms.
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So that , it has to be converted into a usable form by photosynthetic reactions , and
then transferred from one organism to another in the form of organic compounds .
The series of steps through which energy is transferred from the sun to organisms
(producers , consumers , decomposers) in an ecosystem called food cahin . In a living
region, there are producers, consumers and decomposers. These are like links of a chain.
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The absence of a link breaks the association. Ay I adady o) ; 258 5 a2

1-Producers ;s>

The bacteria , protists and plants that can convert light energy into chemical energy
are called producers . These organisms form the first link of the food chain. For this
reason, on land, the food chain generally starts with flowering plants, in aquatic
places it starts with microscopic algae.
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2-Consumers; <\Slgiuall

a-Primary consumers 3 5¥) Q\Slgin)

These are the animals that feed on plants, the herbivores . Examples are insects,

gnawing mammals and ruminants. Mollusks and crustaceans that feed on phytoplankton

in marine and freshwater are also herbivores.
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b-Secondary and tertiary consumers

Secondary consumers are organisms that feed on herbivores , tertiary consumers are
organisms that feed on secondary consumers . Animals of both groups catch their prey
and have features for killing and tearing it before eating
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3-Decomposers — <Oaa
Decomposers are mainly bacteria and fungi . These organisms have a very important role
In ecosystems . For example , in forests tons of leaves are shed by trees every year . If
decomposers didn’t decay this layer of leaves every year it would accumulate , cover the
trees and kill them . These organisms decompose dead animals . Nutrition starts with
plants and passes to different animals . Most of the animals in a food chain feed on more
than one type of food .
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Food webs 4122l IS4
Food relations in a community or an ecosystem are not formed from a regular chain.
g Sometimes they contain complex interconnections of many food chains called a food web.
& Food webs may have short and long chains. Carnivores have a variety of food sources

which causes the chain to have a complex structure and form a web. For example, falcons
g and eagles eat different bird species, snakes and small mammals.
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The consumers located at the higher levels of food chains are not always carnivores , but

sometimes parasites or organisms feeding on organic wastes. The most important feature

of parasitic food chains is that the organisms at the higher levels are smaller than the

organisms at the lower levels. In other words , it goes from bigger organisms to smaller
organisms, like dog to flea .
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Ecological Pyramids 4wl <la) ¥

The values of some ecological factors can be shown in a pyramid for a concretely
explanation . Examples are energy pyramids and biomass pyramids . Ecological
pyramids are prepared on the basis of biomass, which includes the number of
individuals of the community and ecosystem, and energy. Biomass of terrestrial animals
is 1% of the biomass of terrestrial plants . More than 90% of this animal mass is
invertebrates
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Pyramids of biomass % sl A1) i) )
Biomass means “living weight”. Biomass is a quantitative estimate of the total mass or
amount of living material in a particular ecosystem. For example, the total weight of the
roots, stems and spikes of wheat in a one hectare wheat field is called biomass.
Organisms may be either plant biomass or animal biomass.
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Pyramid of numbers =3 aa
It shows the total number of organism at each trophic level in a given ecosystem. Let’s
explain this with an example. Plant-Grasshopper-Frog-Trout-Human. When you look at
the food chain above carefully you will see that a human is at the end.
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According to this food chain, if we conclude that a human needs 300 trout per year as a
food source, the trout must consume 90,000 frogs, the frogs 27,000,000 grasshoppers,
and the grasshoppers 1000 tons of plants yearly. Using these values, let’s form a food
pyramid. If the food chain above is shortened eliminating the trout, then 90,000 frogs

would feed 30 people yearly. If frogs and grasshoppers were eliminated too, then 1000

tons of plants would feed 2000 people yearly.

gty O g ¢ eI aadS G sins cland) (0 300 ling Jod¥) of Liniiad 13] ¢ 4505500 ALull) o3¢ G g
038 ola3iuly G sies A o (5 1000 soiall s ¢ s 27,000,000 g 3kl 5 ¢ g 362 90,000 o
&30 90.000 Ol ¢ sl il e elzadll oMo f 4ilaad) Alududl jpaii 2313 Gilae L jn (<G5 Lised ¢ agll

2000 arkiv QUL (e Gl 1000 1 ¢ Wiyl casliadl g g alizall e gliadll 25 13) 5 i Ladid 30 axkay
L adl

]
@ Human

& Human

2000

osshoppef

(51085

Figure: As seen in the figure, the number of individuals is highest at the bottom of the
pyramid and lowest at the top.
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The shorter the food chain the less energy lost . As can be understood from this data,
the lowest layer of the pyramid has the greatest number of individuals. Photosynthetic
organisms use only 1% of light energy in photosynthesis . Grasshoppers convert only
10% of the ingested food into biomass . Most of it is excreted undigested or used for
energy . Likewise , other organisms and humans convert 10% of the ingested food into
biomass. This feature is true of all layers of all food chains. As we mentioned before, as
the number of individuals in the food pyramid decreases, food and energy flow decrease
accordingly. Some poisonous substances like DDT, cyanide and other chemicals cannot
be excreted from the body , and their concentration increases at every level of the
pyramid.
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There is an inverse relationship between body size (biomass) and numbers of
organisms. In other words, in a food chain, the number of large organisms is small,
and the number of small organisms is large.
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Figure: At every step in the food pyramid, the accumulation of chemicals increases. The organisms

at the top of the pyramid are the most vulnerable to poisonous chemicals, like DDT.
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g Pyramid of energy : 4Ll a

© It indicates the energy content in the biomass of each trophic level. An energy pyramid

Is the best way to explain the flow of nutrients in an ecosystem . These pyramids

g demonstrate how energy is lost between layers. The total amount of energy is the greatest

In the lowest layer . As you go up, energy decreases . Energy pyramids are shown as

g triangles because energy is lost at every level . Energy pyramids illustrate how much

& energy is transported to the ultimate consumers in ecosystems.
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Figure: Food chain and energy flow . Only 10% of the energy is captured at each
step from producers to consumers. Therefore, the amount of energy at the end of the
chain is the lowest.
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Energy Flow 43Ul cilbu|
The main energy source that powers natural systems is the sun. While plants utilize solar &
energy directly through photosynthesis, animals make use of it indirectly. Energy is
present in various forms in nature, such as mechanical, chemical, electric, nuclear, heat
and light energy. Living things need all of these except nuclear energy. Energy must be
converted from one form to another for the continuity of life. For instance, a person walks
because the chemical energy of food is converted to mechanical energy. After energy is
used to perform body functions, the remaining energy is heat energy.
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As can be seen in figure, the organic substances produced by green plants are called
primary products. Herbivores that feed on the primary products form organic
substances called secondary products. Carnivores that feed on secondary products
form organic substances called tertiary products. Generally 90% of the energy is lost
from one layer to the next, in accordance with the second law of thermodynamics.

Only 10% of the energy is transferred to the next layer. This energy is called usable
energy, and biologists refer to the “10% law”. Consequently, energy flow is the
greatest at the beginning of the food chain, and smallest at the end. The remaining
energy is lost as heat.
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Elements cycles saliadl & g2

Elements cycles are the cycling of matter from the environment to living things and back
to the environment . They are also called nutrient cycles that involve both biotic and
B abiotic components of the ecosystem.
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g The earth is essentially a closed system (a system from which matter can not escape). The
@ materials are used by organisms can not be lost and it can change its location so materials
& are re-used and are often re-cycled in the ecosystem. Four elements cycles are important
for living things.
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- Water cycle olall 3 53
- Carbon cycle eSS ESTS
- Nitrogen cycle O gill 350

- Phosphorus cycle — siusdll 3

Carbon, Nitrogen and Water have gaseous forms and they involve atmosphere so
they cycle over large distances. Phosphorus is an element that is completely nongaseous
form and as aresult Phosphorus cycle does not involve the atmosphere, just a local
cycling.
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1- Water cycle  olual) 54
The water or hydrologic cycle , which continually renews the supply of water that is
So essential to life . Water cycle involves an exchange of water between the land,
the atmosphere, and living things.
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Itis assumed that there is nearly 1.4 billion km3 of water in the world . Though
distributed throughout the natural world , most of this water (97%) is in the
oceans. of the Earth’s total precipitation (rainfall) , 465,000 km3 falls in the sea and
100,000 km3 falls on land.
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There is a strong relationship between the location, duration, and amount of
precipitation, and living things. Organisms cannot always use the available water directly
, as many factors limit this use. For example, the salinity of seawater and the frozen state
of polar water restrict their use by terrestrial organisms .Consequently, living organisms
use only 2.6% of the total water mass . At present , rapid population increase and high
technology increase the need for water.
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The water cycle operates on two physical principles, namely evaporation and
condensation. Water absorbs energy and evaporates, and stays in the atmosphere as
vapor. As the water vapor rises it collides with cold air currents. The cooled vapor drops
back to the earth as rain and snow. Some water falls into the sea, and the cycle begins

again.
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Underground and surface water collects in lakes and seas . From there ,as the
water warms, it evaporates and enters the air as vapor, and then precipitates again.
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g 2- Carbon cycle 05080 593
The main source of carbon for organisms is CO2. Carbon dioxide is found in the
g lithosphere, hydrosphere, atmosphere and biosphere. Carbon is in the atmosphere as CO2,
& in the hydrosphere as bicarbonate ion (HCO3), in the lithosphere as coal, petroleum,
limestone and natural gas, and in the biosphere as the basic raw material of organic
gy substances. ; ;
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& The product of organismal respiration and other sources like forest fires, CO2 is used in
&F photosynthesis. In respiration, the reverse of this process, organic molecules and O2 are
produced. In other words water and CO2 are produced from the burning of organic
molecules with O2. Therefore the carbon and oxygen cycles are closely related in nature.
g The amount of CO2 in the atmosphere varies from day to night and with the seasons. At
& night, when photosynthesis stops and all organisms are respiring, the CO2 level in the
atmosphere rises. Likewise, in the seasons when photosynthesis is fast, the CO2 level in
g the atmosphere falls .Much research has demonstrated that, because atmospheric CO2
& reduces the reflection of sunlight entering the atmosphere, an increase of CO2 in the
atmosphere results in climatic change, the greenhouse effect.
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g Saprophytic bacteria and fungi also play a role in returning carbon to the atmosphere. These
& organisms are essential in the decomposition of dead organisms into inorganic substances.
Despite everything, decomposition does not occur completely. Carbon in plant and animal
structures is locked into underground reserves through carbonization and petroleum
@ formation. When these formations are extracted and burned as gasoline, natural gas, and
coal, CO2 is released into the environment and used again in photosynthesis.
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3- Nitrogen cycle (s> 9l 899
The nitrogen molecule (N2), like carbon and oxygen, is an important molecule for
organisms. Nitrogen is also a component of molecules like amino acids, nucleic acids,
hormones and vitamins. The major sources of nitrogen are the atmosphere and living
organisms. The most abundant gas in the atmosphere (78%) is N2. This atmospheric
nitrogen can be used directly by some microorganisms. Plants can use nitrogen in the
form of nitrate (NO3) and ammonium (NH4) salts. Animals obtain nitrogen from the
proteins of the organisms they eat. The cycle of nitrogen between organisms and the
atmosphere is a very long and complex process. Actually there are 5-major steps in

nitrogen cycle.
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1-Nitrogen fixation: G5 il S
Nitrogen fixing bacteria including cyanobacteria converts atmospheric nitrogen gas (N2)
into ammonia (NH3) and ammonium (NH*")

(NH*™) a5 3a¥) 5 (NH3) L sal I (N2) 55l

2-Nitrification : 3> il
Ammonia is converted into nitrate (NO3—) by bacteria in the soil
known as nitrifying bacteria. Nitrate is the main form of nitrogen absorbed by plants.
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3-Assimilation: : (%) S

Plants use nitrate when they produce protein, nucleic acid and other nitrogen containing
compounds, then animals eat plants and nitrogen can pass to animals.
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4-Ammonification: & Y) M5
When plants and animals die, the nitrogen compounds in their body are broken down
by ammonifying bacteria. And one of the products of this process is ammonia (NH*"-
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5-Denitrification: > s 2 g 3
Nitrogen is returned to the atmosphere by denitrifying bacteria , which converts nitrate
(NO*) to nitrogen gas (N2).
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4-Phosphorus Cycle ) siu 58l 50
Phosphorus is another element that is very important for life. Phosphorus is required for
the synthesis of nucleic acids, phospholipids and ATP molecules. Moreover it is a
component in the structure of the cell membrane, skeleton and skin. The phosphorus
cycle is quite different from the nitrogen cycle in that phosphorus does not exist in a
gaseous state and therefore does not enter the atmosphere. Phosphorus cycles from land
to ocean sediments and back to the land. As water runs over rocks containing
phosphorus, it gradually erodes the surface and carriers off inorganic phosphate (PO4—
3) molecules.
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The erosion of phosphorus from rocks releases phosphate into the soil where it is
absorbed by plant roots. Once inside the plant cells it is converted to organic phosphates.
Animals obtain most of their required phosphorus from the food they eat and the water
they drink. The remains of dead plants and animals are decomposed to inorganic gf
substances that can be reused by plants. Phosphorus is significant in the efficiency of &
aquatic and terrestrial habitats .Consequently it is a factor that determines the efficiency o
of ecosystems. o
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Certain observations made in oceans show that there is a relationship between fish size

, plankton and phosphorus concentration in the water . Phosphate is also mined for
agricultural use as phosphate fertilizers. This affects the cycle rate because it speeds up
the flow of phosphate from land to sea. Phosphate fertilizers don’t remain long in the
soil and are carried from the land by streams and rivers to the sea. Erosion caused by
human activities, household wastes, and phosphate containing detergents all increase
the flow of phosphates to the seas
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Food chains and elements cycles in nature

A. Key Terms
Autotrophs :  Autotrophs produce their own food from inorganic substances. Autotrophs
are either photosynthetic or chemosynthetic according to the energy used.

Heterotrophs : This is the form of nutrition used by most animals and involves the
ingestion of complex food , which is broken down into simpler molecules before
being absorbed.

Mutualism : In this type of relationship both organisms benefit . Lichens are
A typical example. Lichens are composed of fungi and green algae. Fungi protect the
algae and provide them with water and CO2 . Green algae supply the fungi with food
and O2.

Pathogens : Many bacteria and fungi live parasitically on higher plants and animals
and cause disease . In other words such parasites are at the same time
pathogens.

Chemosynthesis : ATP is used in the production of organic substances from inorganic
ones. Since chemicals are used in place of light , this food synthesis is called
chemosynthesis. Examples of chemosynthetic bacteria are nitrite and nitrate
bacteria.

Commensalism : If one organism benefits and the other is neither harmed nor helped,
the relationship is called commensalism. The helping organism is called commensal.
For instance, small fish (Echeneis) attach to sharks and live with them . These small
fish feed on the residue of the shark’s prey

Parasitism : Parasitism is the symbiotic relationship in which one member (parasite)
benefits and the other (host) is adversely affected

Decomposers : Decomposers are mainly bacteria and fungi . These organisms have
a very important role In ecosystems . For example , in forests tons of leaves are
shed by trees every year . If decomposers didn’t decay this layer of leaves every year
it would accumulate

(1)
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B. Review Questions
1. Explain the energy pyramid.

It indicates the energy content in the biomass of each trophic level. An energy pyramid
Is the best way to explain the flow of nutrients in an ecosystem . These pyramids
demonstrate how energy is lost between layers. The total amount of energy is the greatest
In the lowest layer . As you go up, energy decreases . Energy pyramids are shown as
triangles because energy is lost at every level . Energy pyramids illustrate how much
energy is transported to the ultimate consumers in ecosystems.

2. What is the importance of decomposers?

These organisms have a very important role In ecosystems .For example , in forests tons
of leaves are shed by trees every year . If decomposers didn’t decay this layer of leaves
every year it would accumulate , cover the trees and kill them . These organisms
decompose dead animals .

3. Explain mutualism with an example.
In this type of relationship both organisms benefit . Lichens are a typical example.
Lichens are composed of fungi and green algae. Fungi protect the algae and provide
them with water and CO2. Green algae supply the fungi with food and O2.

4. Explain energy transferring from one level to another in energy pyramid.
Energy pyramids are shown as triangles because energy is lost at every level . Energy
pyramids illustrate how much energy is transported to the ultimate consumers in
ecosystems .

C. Fill in the blanks
1. Saprophytic nutrition is a type of heterotrophy
2. A food chain consists of producers, consumers and decomposers
3. Decomposers are decompose dead organisms.

D. True or False

1. The main energy source that powers natural systems is the sun. True

2. The consumers located at the higher levels of food chains are always carnivores. F
3. Viruses are also obligatory parasites. True

4. Herbivores have five chambered stomach . False

2)
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1. When you eat a banana, you are a .............
A. primary producer
B. tertiary consumer

C.secondary consumer
D.primary consumer (J
2. Which of the following are photosynthetic organisms.

A. Consumers
B. Hetrotrophs
C. Autotrophs
D. Chemotrophs

3. Which of the following organism are the main decomposers in an ecosystem?
A.bacteria and animals

B. plants and animals

C.prokaryotes and animals

D.fungi and bacteria

4. Which of the following is a primary producer?

A. Apple tree
B. Lion

C. Poison frog
D. Eagle

5.Which of the following is an example of mutualism?
A. Prey and predator
B. Host and parasite
C. Lichen

D. Cat and mouse

(3)
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Chapter 4
Biomes and Ecosystem
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Community z«issl

Community is the most important social unit of ecology. A community consists of all of
the different species that live and interact together within an area . A community may
only consist of animal and plant populations or it may have other groups of organisms .
A community may contain other communities as well. For example, a forest community
has different species of organisms. The microorganisms inside the body of an organism
constitute a community as well.
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Communities may also be called life associations or a group of species. The type
and size of the community depend on the organisms in the community and the effects
of environmental factors such as temperature, rainfall, moisture and food.
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Populations under the effect of these factors live in harmony. For this reason, from the

equator to the poles, from the prairies to the hills and mountains there are different-sized

communities.
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Communities make up the living portion of the ecosystem. Therefore, the study of
ecosystems begins with communities . An ecotone is a zone where two ecosystems
overlap. The type and width of this region are very variable. In big communities it may
extend for kilometers , in small communities it may be just a few meters . Because
ecotones contain individuals of both species , they have a higher variation of species
Than the neighboring communities . Lakeshores , stream banks , ocean beaches , the
entrances of caves, and forest meadows are examples of some of ecotones.
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Generally, from an energy-flow perspective, big communities are self-sufficient but
small communities are dependent on other communities . Ecological task distribution
among the species in a community increases the dynamism of the community . These
species generally are dominant species and mostly are composed of plants . In aquatic
communities the determination of the dominant species is difficult.
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Succession Ll
Succession 1s community change over time. In other words, the process of community
development over time, which involves species in one stage being replaced by different
species is called succession. In succession every species prepares the habitat for another
species. Because changes are observed clearly in vegetation, it is perceived as a process of
plants. Ecologists recognize two types of succession.
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1- Primary succession (i) célail)

Which occurs in areas where no community existed before. For instance, primary
succession would take place on new volcanic islands, deltas, dunes, bare rocks, and in
lakes,.
In natural areas the order of formation in primary succession is:
Lichens — mosses — grasses — shrubs — trees.
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a- Lichen Phase  ( <b))al) QL) Hsh
Places like sandy, bare rock and clay, where there is no other life, are first inhabited by
lichens. Lichens secrete acids that help to break the rock a part, which is how soil starts to
form. Lichens also add valuable organic matter to the young soil. Lichens, though they
are very resistant to extreme physical conditions, can't compete with other organisms and,
once other organisms start growing, their number decreases.
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b- Moss Phase <llskll gl

The moss phase starts after the lichen phase. The most important activity of these
organisms is to add moisture to the soil, after which some invertebrates move in, followed
by insectivore mammals. In other words, fauna forms parallel to flora. With the
development of mosses and the addition of dead organisms, soil formation speeds up and

humus quality increases. In this way mosses prepare the medium for another organism.
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c- Grass Phase —icY) )5k
Annual grasses begin to grow in competition with the mosses. In time the number of

insects increases both in quantity and variety. Reptiles, frogs, birds and mammals settle
and increase in number.
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d- Shrub Phase <) 3 sk

The conditions created by the grasses make way for the growth and development of shrubs.
These are generally small plants like berries and drupes. Another important step in this
phase is the transportation and deposition of tree seeds by birds.
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e- Tree Phase  )>i) 5k

Trees start to grow during the shrub phase . Over time , the trees grow and form a forest
canopy. Shrubs may continue to grow under the canopy, but most diminish over time . In
the open areas, mosses are still present. Ferns multiply in wetlands. Barring extraordinary
occurrences, permanent communities of fauna and flora form. This is called climax . The
climax community continues until there is some change in climate or environment , at
which point it disappears . Substantial changes in the climax community , as a result of
volcanic eruptions or floods are followed by secondary succession.
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2- Secondary succession s $3) Bl

Which occurs in disturbed habitats where some soil and, perhaps, some organisms still
remain after the disturbance. Secondary succession occurs after fires, floods, drought, and
some human practices (slash and burn clearing of forests, construction projects). It also
occurs on abandoned farmlands, in overgrazed areas, and in forests cleared for lumber.

(Sl aag A8 Ll SN e Laa s 4 Al plans JI Y Cua Ay shaadll hal sall (8 Giaag (631
¢ ) adad (3 a g adad) Ay i) s jlaal) (iany 5 il g cliliall 5 (30 jal) ey Ay A el Caaas
i ¢ Al el dia paall Ghlial Gy b sagall dael 3l ol HY) 8 Ual Gaany LS (bl qg jliia g
) Jal (e b jpedai o3 Al cillall

Secondary succession occurs for the following reasons.
A LS 2y A el Canay

- Succession begins with changing environmental conditions, deteriorating living
conditions, and weakening of the competitiveness of species.

- Existing species prevent the settlement of new species.
B g sl laginl aiai 83 g sall £ 53V

- It is observed that animal species are especially effective on some plant species. The effect
of rabbits on grass and the effect of insects on grassland can be given as examples.
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- Physically, freeze, fires, storms, drought, volcanic activities, earthquakes and
the effects of human can destroy communities.
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Ecosystem  (ul alaill

Recall that, Ecosystem is the interacting system that contains a community and its
nonliving physical environment. So, an ecosystem includes not only all of the interactions
among the living organisms of a community but also all of the interactions between the
organisms and their physical environment . An ecosystem ecologist for example might
examine how temperature, light , precipitation and soil factors affect the organisms living
in a tropical rain forest or desert . All of the communities of living things on earth are
organized into biosphere . The organisms of biosphere depend on one another and
On other divisions of earth physical environment . Some examples of ecosystem
are mountain Everest, Black sea.
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What is a biome?  ( ~f8Y)) Liba¥) ddhaidl sl

The biosphere can be divided into regions called biomes. A biome is a large region that
has a distinct combination of plants and animals. Climate is a factor in determining the
type of biome that occurs. A terrestrial biome is usually identified by the types of plants
that make up a climax community within it. The dominant types of plants are called the
climax vegetation. However, a biome includes all stages of succession leading up to the
climax community. In the deciduous forest biome, for example, deciduous trees are the
climax vegetation. Ecologists have identified several biomes in the world. Ecotones are
transition zones where ecosystems meet and intergrade. All aquatic and terrestrial biomes
interact with one another, such that there is no isolation.
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Biomes and climate 35450y 3l

The main factor that determines the kind of biome in a certain area is climate. Recall that
climate is determined mainly by temperature and precipitation. Average temperature
decreases from the equator to the poles.
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A decrease also can be seen from sea level to the mountains. Features such as mountain
ranges and the nearness of large bodies of water affect precipitation. Average monthly
temperature and precipitation can be plotted on a graph called a climatogram . Biomes can
be identified by their dominant animal populations.
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The same kind of biome is found at the same latitude , or distance from the equator, in

different parts of the world. For example, there are grassland biomes in South America,
Africa and Australia. The specific plants and animals found in these different grassland
biomes are not identical , however . Populations in different biomes have similar
characteristics and are sometimes related , but they are different species. Plants and
animals from the same type of biome resemble each other because they are adapted to
nearly identical physical and climatic conditions.
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Terrestrial Ecosystems (Biomes)  (38baY) ghliall) o )Y 4l alal)

All the ecosystems formed by the organisms on earth are called the ecosphere. All the
communities on earth are called the biosphere. The ecosphere includes the interactions of
the biosphere, atmosphere, hydrosphere and lithosphere. The populations in the
ecosphere are distributed over different areas. The distribution of populations on earth is
affected mainly by climate. Climatic conditions are affected by latitude and topography.
Between certain degrees of latitude, major climates are seen. These areas and and climates
are listed below.
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Latitude (°) o=~ ba Climate &Ll

0-23°27° Hot (tropical) climate (&) sinl) s #lia
23°27° — 66°33° Temperate climate Jaiza #lia

66°33” — 90° Cold (polar) climate  ((sxkdll) 2 L) Ll

Each of these zones has a different climate. Populations of various sizes live in different
climates. A large, relatively distinct terrestrial region characterized by similar climate, soil,
plants and animals is called a biome. Biomes are not separated by specific boundaries and
may overlap in some regions. Biomes are the biggest units of ecological systems. Usually
biomes are named for their dominant plant species. The biomes are tundra, taiga (evergreen
forest ) , deciduous forest, grassland, shrubs , tropical shrubs, savannas , tropical
rainforests, semi-deserts and desert.
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Aquatic Ecosystems (Biomes) (A8haY) Ghalial) 40kl 4l okl
In aquatic ecosystems, There are important environmental factors are salinity, dissolved
oxygen and the availability of light.
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The microscopic phytoplankton is photosynthetic and is the base of food webs in most
aquatic communities. In the sea there is a layering of life zones according to changes in
temperature with depth up to 100m below the surface, after which temperature is stable.
The zone above this is called the pelagic zone. In every cubic meter of this zone there are
millions of microscopic organisms. One of these is phytoplankton, the main source of
oxygen.
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Aquatic biomes are placed in two categories and based on salt concentration.
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Freshwater ecosystems 321l slwall 4| Alail)

Fresh-water ecosystems include rivers and streams (flowing water ecosystems), lakes and
ponds (standing water ecosystems), marshes and swamps (freshwater wetlands). Each
type of freshwater ecosystem is distinguished by its own specific environmental conditions
and characteristic organisms.
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River and Stream Ecosystem Jsxalls Jed0 Sl ol

The kinds of organisms found in flowing-water ecosystems vary greatly from one stream
to another, depending primarily on the strength of currents. Cold , clean rivers have trout,
streams have carp . Because the water in a river flows , it is difficult to classify the fishes.
There is great ecological variation between its source (where it begins) and its mouth
(where it empties into another body of water) . Rivers with cold-water plants are scarce

but there are some species of algae and flatworms, frogs and insect larvae .
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Lakes and Ponds &l s &) sl

Lakes and ponds are standing bodies of water that form in depressions in the earth’s
crust. They are grouped ecologically into two zones : limnetic (pelagic) and benthic.
The limnetic zone includes the column of water that fills the depression and covers the
benthic zone . The organisms found here include phytoplankton , blue-green algae,
zooplankton , fishes , frogs and some insect species . The benthic zone starts at the
shoreline and extends to the bottom of the lake . The plants and animals that live in the
benthic zone are called benthos . Benthos includes water plants , bottom-dwelling
organisms like oysters and mussels, worms, and crayfish. The parts of the benthic zones
near to the shores (littoral zone) have a wide variety of vegetation. In this zone there are
plants that rise above the water (reed , cane) ; plants with leaves that float on the water
(lily); and plants that live submerged in the water (elodea).
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There are lots of species of animals as well. In addition, in the sediment on the lake floor
there are many protozoa, rotifer and nematode species. Many species of fish live and
reproduce here.
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Lake pollution disrupts the balance of nature. Especially in recent years detergent
remaining in wastewater has polluted lakes and harmed the ecological balance. The
detergent enriches the water with food substances like nitrogen and phosphorus. This
process is called eutrophication. Aquatic plants multiply rapidly and form a large amount
of biomass. The oxygen in the water becomes insufficient to decompose the dead matter.
This decreases the water quality. Organisms can't meet their oxygen needs and begin to
die, and the lake become useless. This is a kind of water pollution. Another factor that
damages the ecological balance of lakes is acid rain. This increases the acidity of the lakes
in these regions.
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Saltwater (Marine) Ecosystem (42, ~>)) aallal) oluall Sl nUsil)

Based on ecological features, marine waters are divided into two main zones: benthic
(ocean floor) and pelagic (ocean water). The benthic zone extends from the shoreline
through the ocean floor; pelagic zone contains the water column above the benthic zone.
Organisms that live in the pelagic zone don’t have any interaction with the ocean floor.
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Free-living organisms like phytoplankton, zooplankton, cartilaginous and bony fishes,
some reptiles, mammals (seals and whales), squid and octopus, shrimp and crab species
are some organisms that form the marine ecosystem.
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There are some organisms that live in the deep ocean where there is no light. These
organisms are adapted to such conditions with unique body shapes and feeding styles.
Marine ecosystems are rich in biological diversity. Types of organisms and population size
depend on the amount of light, water temperature, pressure, salinity, currents and
tides, as well as the concentration of dissolved minerals and gases and the amount of
food in the water.
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A. Key Terms

Succession : Succession is community change over time. In other words, the process of
community development over time, which involves species in one stage being replaced
by different species is called succession.

Pelagic zone : In the sea there is alayering of life zones according to changes in
temperature with depth up to 100m below the surface, after which temperature is stable.
The zone above this is called the pelagic zone.

Climax vegetation : The dominant types of plants are called the climax vegetation.

Ecotone :is azone where two ecosystems overlap. The type and width of this region
are very variable.

Benthos :.The plants and animals that live in the benthic zone are called benthos .

Lichen phase : Places like sandy, bare rock and clay, where there is no other life, are first
inhabited by lichens. Lichens secrete acids that help to break the rock a part, which is how
soil starts to form.

Eutrophication : Lake pollution disrupts the balance of nature. Especially in recent years
detergent remaining in wastewater has polluted lakes and harmed the ecological balance.
The detergent enriches the water with food substances like nitrogen and phosphorus. This
process is called eutrophication

B. Review Questions

1.Explain the two types of succession .
primary succession Which occurs in areas where no community existed before. For
instance, primary succession would take place on new volcanic islands, deltas, dunes,
bare rocks, and in lakes,.
In natural areas the order of formation in primary succession is:
Lichens — mosses — grasses — shrubs — trees.
Secondary succession 58 il
Which occurs in disturbed habitats where some soil and, perhaps, some organisms
still remain after the disturbance. Secondary succession occurs after fires, floods,
drought, and some human practices (slash and burn clearing of forests,
construction projects). It also occurs on abandoned farmlands, in overgrazed areas,
and in forests cleared for lumber.
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2.Write the order of phases forming primary succession.
Lichens — mosses — grasses — shrubs — trees.

3.What are the reasons of formation for secondary succession ? ag=
- Succession begins with changing environmental conditions, deteriorating living
conditions, and weakening of the competitiveness of species.

- Existing species prevent the settlement of new species.

- It is observed that animal species are especially effective on some plant species.
The effect of rabbits on grass and the effect of insects on grassland can be given as
examples.

- Physically, freeze, fires, storms, drought, volcanic activities, earthquakes and
the effects of human can destroy communities.

4.Explain the marine ecosystem.

Based on ecological features, marine waters are divided into two main zones:
benthic (ocean floor) and pelagic (ocean water) . The benthic zone extends from the
shoreline through the ocean floor; pelagic zone contains the water column above the
benthic zone. Organisms that live in the pelagic zone don’t have any interaction with
the ocean floor.

species generally are dominant species and mostly are composed of plants

C. Fill in the blanks

1. Communities make up the living portion of the ecosystem.

2. The temperature is very high during the day and falls suddenly at night in Desert
3. Marine waters are divided into two main zones ; benthic and pelagic

4. The microscopic phytoplankton is photosynthetic.

5. The main factor that determines the kind of biome in a certain area is climate
6. The dominant type of plants are called Climax vegetation.

D. True or False

1. Acid rain increases the acidity of the lakes. True

2. The distribution of populations on earth is affected mainly by climate. 7True
3. Average temperature decreases from the poles to the equator . False

2)
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E. Multiple Choises

1. Which of these is a starting point for primary succession?
A. on new volcanic island

B. abandoned farmland

C. an abandoned city

D. a fired forest

E. all of the above

2. All the organisms in a particular area make up a
A. niche
B. food chain

C. population
D. community

3. In an ecosystem, the roles of phytoplankton are
A. decomposers

B. producers

C. primary consumers

D. secondary consumers

4. Praries are seen in :
A. Deserts

B. Tundra

C. Taiga

D. Semi deserts

5. Which of the following describes the region where fresh water and salt water mix?
A. Photic zone

B. Estuary
C. Intertidal zone

D. Aphotic zone

3)

qrrnrTRITRITRTRGRGRGRGRGRGRGRGRGRRRRRRRRRRRRRRRRRRRRR Rt
TRTRToaTRaoaRaaoTRRRGRGRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR R

(efododefedodefeodododededodededodededodededdodeddodddededdddddddd-dJ ]



0t0t0 000 0 0 00 0 050 0050 050 00 0 0 0 0 00 0 0 00
O matall oy jaial) g gl L8 ela¥) Bala (e [ Aloald) ol Y dlae)

CHAPTER 5 - ENVIRONMENTAL FACTORS
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CHAPTER 5 - ENVIRONMENTAL FACTORS
Factors Affecting the Distribution of Living Things

daal) i) a5 68 A3 Jhgall Jal gl
Environment is the all living and non living factors that surround an organism .
The environment includes abiotic components (non living chemical and physical
factors and physical factors) such as temperature , light , water , and nutrients and
biotic components (living) such as plants, animals, fungi - all the other organisms.
Abiotic factors of the biosphere Abiotic factors are important determinants of the
distribution of organisms in the biosphere.
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Climatic Factors: 4ialial) Jal gal)

Temperature 3 all 4x 5
Water slall

Soil Factors : 4l Jalge
Structure of soil Minerals and salts pH of soil.
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Climatic Factors AL Ja) gl
The variety of living things on earth is affected and determined by sunlight, temperature,
pressure, moisture, and air movements, which are called climatic factors. When the
weather of an area is mentioned, it means all the above factors at that time or in that year. g@?
The science of climate is meteorology. The climate of an area refers to the annual average
of light, temperature, rainfall, and air movements in the area over many years.
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ﬁ A related science is climatology. Weather is studied by meteorologists, who determine
the average values of atmospheric characteristics for an area. These values determine the
living area of an organism. For example, areas with heavy rainfall and temperate climate

ﬁ are suitable for a jungle ecosystem and the dependent jungle animal populations . At the

ﬁ same time , climatic conditions are the main factors that determine the distribution of

ﬁ living things and habitat formation . The factors that cause the formation and change of

climate are temperature, light and water.
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Light ss&l o
As explained before, the energy source for all organisms in nature is light. The natural
source of light is the sun. From an ecological point of view, the intensity and duration of n
light is important. The amount of light energy at a certain time and place is related to the
angle of incidence of light rays. ;
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As the angle of incidence increases, the incoming light rays are spread over a greater
surface and the amount of light per surface unit is proportionally less. The reproduction,
migration , and pigmentation of various organisms are all affected by light , asis
respiration, especially of those organisms, living
in wet environments , resulting in decreased
oxygen consumption . Light is essential for
photosynthesis.
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Light intensity and photosynthetic rate are directly proportional. In both shade and sun,
light intensity increases the rate of photosynthesis. If the food produced at the maximum
level of photosynthesis is higher than the amount consumed in low light, the plant will
store the excess. The stored food is eaten by animals.
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In tropical forests, long day plants form the canopy. (e.g., acacia, willow).These are
broad-leaved, large-celled and large- stomated plants. Below the canopy are understory
plants. The plants of this layer include banana, dog rose, and ivy . Beneath there are
herbaceous plants such as ferns , horsetail and some grasses . Shade density increases
with forest density . The development of the canopy and forest regeneration are
proportional to the shade tolerance of the young trees . If the plants are resistant to
Shade , then forest regeneration will be easy ; if they are not, regeneration will be
difficult and the forest may undergo a new formation as dominant species are replaced.
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Temperature 39 4 2

Sunlight transports energy from the sun to the earth. The light that passes through the
ozone layer energizes molecules in the atmosphere and, consequently, supplies heat
energy (temperature) to the living and nonliving things on earth. This process is very
important for living things because all life on earth needs heat to survive. The source of %)?
this heat is sunlight.
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Effect of Temperature on Plants — <ULl e 5 ol 4o 3 il

The temperature of a plant is directly related to the temperature of the environment.
Generally, the temperature of plant roots depends on soil temperature. The parts of the
plant above ground, when they absorb sunlight, are a few degrees higher than air
temperature. During transpiration the temperature of these parts is lower than the air.
The effects of low temperatures on plants is not seen everywhere and every time to the
same degree. When the temperature declines slowly, plants get rid of excess water and
can accommodate to the low temperature to a certain level.
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In winter , especially at night , when air temperature declines substantially, the
temperature of the plant stem declines as well. As a result, some shrinking or wrinkling
may appear on the stem. Though at low temperatures the bark of trees decreases due to
heat loss , the inner structures of the stem experience no shrinkage because they are
warmer.
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Effect of temperature on animals <Ulgadl e 5 adl 4 o il

Animals are placed into two groups according to the relationship between their body
temperature and the air temperature: poikilothermal animals (without constant body %@?
temperature) and homoiothermal animals (with constant body temperature).

3

;\}@J\EJ\);Z\AJJJLQ_AM\BJ\‘);;\AJJU:\J:\AMGSJLJ&WUJL_M\):\AJ\A_Q:\.\m:\eb%@?
5l da 0 Alfilaie il gaal) g (aneall A0 5 ) s A 50 (5500) 3l _all s 505 e ) sl T
(G a3l s Aa 0 wa) TF

o
Chapter /5 (4) %
J
0tetotolotelotetotetolotet0l0l0l0]0 0 00 0 0 0 0 0 0 0 0



o

0£030:050:0:020:070:0:0:0:00:070:0:0:0:0:0:070:010:0:020:070:0700:020:070:070:0:0

ototototetolotetoleteto 0 0o 0 00 0 0 0 0 0 0 0 0 0 0 0

O matall cpsaall A il L8 slaY) Bale Gwda [ ablaadl gala Ay dlas)

Invertebrates, fish, frogs and reptiles are poikilothermal animals. These animals have a
body temperature close to the ambient temperature. Homoiothermal animals, though
they have a constant body temperature independent of the ambient temperature, may
experience slight temperature changes due to external conditions. Temperature affects
the development, reproduction and metabolism of organisms. Extreme temperature
changes cause death.
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Temperature range and survival sUl) o 5 ad) da i il 5a
Some organisms that have a metabolism that normally functions between (0-50 C) can {z
live below 0 C or above 50 C as well. Some bacteria can survive temperatures of 90 C,
some mollusks live in water at (46-48 C), and some fishes can live in water with a

temperature above 40 C. Organisms can decrease their metabolic rate to adjust their body i?

temperature to the ambient temperature. As in the examples given above, the tolerance of
species to temperature varies . For every species there is an upper and lower limit. {}

However there are minimum and maximum temperatures at which organisms decrease
or increase their activity to survive . Organisms normally seek the optimum temperature
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Water st

Water precipitates from the atmosphere in the form of rain, snow, and hail. Annual rainfall
varies in different parts of the world. Latitude, large bodies of water, mountains and wind %@?
affect precipitation. Organisms can’t live without water and there is no substitute.
Water vapor enters the atmosphere
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Water vapor enters the atmosphere through evaporation, where it absorbs most of the
light reflected from the earth’s surface , which in turn prevents the excess warming and
cooling of the earth. As humidity decreases, evaporation and transpiration rates increase.
Plants need water and exchange it with the atmosphere. Plants need at least 65%
humidity to maintain this balance.
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Moisture is another factor that determines climate. Moisture includes both water that

020t0020t02020

£33

falls from clouds, or precipitation, and water vapor in the air, or humidity. %@?
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Effect of water on plants <UL o glalf uili J

Plants are placed in three groups according to their water needs or structural differences %):57
arising from the amount of water.
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- Hydrophytes (grow where water is always available)
(Gl olaall LA 68 s gai) Al il

- Mesophytes (grow where water availability is intermittent)
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- Xerophytes (grow where water is scarce most of the time)
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Figure: These plants have zigzagged leaves with a
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wide surface. This feature enables greater light i}

absorption, a high rate of photosy {}
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Hydrophytes Luilal) il
Hydrophytes live in water and therefore have no problem with transpiration. Roots may i?
be in or out of the water. Stomata are present on the upper surface of the leaves and the
leaves are covered with a thin layer of cuticle.They don’t have any water related problems.
Examples include water lily and elodea.
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Mesophytes  slall ) dalad) dau gia cililed
These plants are adapted to live in places where water supply is intermittent. Cuticles are

of intermediate thickness; stomata are present on both upper and lower surfaces of the
leaves.
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Xerophytes slal) daad cilitad

Xerophytes are adapted to arid conditions like deserts and sand dunes. They have a

very extensive root system. Some xerophytes store water inside their bodies after
rainfall.

il s 3a Ul agual Al LS 5 (5 ol Jie Alalal) Cog Sl e olal) aad il s

3
£
4
3
2
E
g
3
E
¥
3

3 ; 02020020500 0500 0502020002000

Their cylindrical and spherical shapes produce a small surface area, so they lose less water
through transpiration. They also have a thick cuticle, and stomata that open at night instead {}
of during the day.
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Generally, xerophytes have properties that decrease transpiration. Their leaves are thick,
needle-like and small —celled . Stomata may be covered with hair-like structures or
protected folds of the leaf, or they may be embedded beneath the leaf epidermis.
Moreover, cells have high osmotic pressure.

LU 35 51 4 A gl el (o I it e slaal) it il g sim ¢ gl IS8 T
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Plants living in salty environments also have the properties of xerophytes, but it can’t be
said that these plants can live in arid places as well.

020t0;
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Effect of water on animals <U[gad) Lo plal) 4l
Animals obtain water with active processes. Their means of water acquisition are:

ot olal) e Jgeanll 8 aglilu s ddaii Cillany sl Jle Ul goal) Juans
- Ingesting water directly through the digestive system.

el leall DR ¢ya sl slall 36

- Wet-skinned animals (living in soil, mud, and sand) absorb water through the skin.

Al IR e oLl e (Gl s cpdall 5 2 5l 8 ) alall Ak il gual
- Water present in ingested foods.

K
020t0020t020:0

Aalinall Laakal) 3 g sall oLl 0
- Water released from the food in metabolism.
(S Jiiadl) dlee 3 aladal) g slhial) cLall £
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To save water, animals have mechanisms like those of plants. For example, skin n
minimizes water loss. Most organisms lose water and salt from their sweat glands to i?
maintain body temperature. The body maintains water balance by taking in enough water

to compensate for the excreted water.
sl o e alal) Sy ¢ QU Juss e clilall 853 g gl Sl Jie ] i) guad) i ¢ olpall i 53
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5 i) sLall (yimg il Ll Gy A8 13 J 3155 315k e sl

The animal respiratory system has an important role in conserving body water.
Since fish live in water, they don't have a problem. In terrestrial organisms though , the
respiratory system is inside the body (lung, trachea). A small amount of water is lost by
insects and terrestrial mollusks (snails) . Closing of respiratory holes in arid times
minimizes water loss. Animal excretory systems also play an important role . Aquatic
organisms excrete ammonia, a very toxic substance, with substantial water. Terrestrial
organisms convert ammonia into less toxic urea. Reptiles and insects living in arid areas
convert ammonia to uric acid and excrete it with little water . Animals’ metabolic
reactions provide some water . Termites eat dry wood continuously
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When termites digest wood and metabolize it, water released as a result of metabolism
quenches their thirst. Desert camels can survive without drinking water for 11 days by
using metabolic water produced in the catabolism of fat in the hump . In the same
way , hibernating animals , like bears , and migrating birds obtain water as a result of
the metabolism of fats stored in the body . Antelope and some rodents can survive on
guttation water.
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Soil Factors <l Ja/se

Soil is another factor with which living things are continuous interacting, directly or
indirectly. Soil structure, pH, mineral and salt content affect the organism in different n
ways.
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Soil structure & s
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Organisms Topography

Parent Material
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When you glance at the soil, it seems that it is non living, but actually it is full of billions %@:?
of organisms. Soil is very suitable to life for bacteria, fungi, viruses, algae, and protozoans. %@?
Microorganisms are especially abundant in soil rich in organic wastes. The dominance of

a microorganism in a certain area is determined by environmental conditions. For %(MW):;’
example, in fall yeast cells are more abundant in soil that is covered with ripe fruit.
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After yeast cells, Acetobacteria are second in dominance. After rain, low-lying areas
become swampy, which prevents the diffusion of gases into the soil. As a result, aerobic
bacteria are replaced by anaerobic bacteria . For instance , the process of nitrification
carried out by aerobic bacteria like nitrosomonas and nitrobacteria is replaced by a
denitrification process carried out by anaerobic bacteria.

0202002020202 00020
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The number and variety of soil bacteria are greater than all other soil organisms. These
bacteria may be autotrophic or heterotrophic, aerobic or unaerobic .
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Soil, water, air, organic and inorganic molecules are very important for plant growth. The g@g
ratios of these 4 groups in the soil are as follows:
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- Minerals (Ca, Mg, P, N): 45% Ol
- Organic molecules (plant and animal residues): 5%
75 (3 el 5 ALl AR A 2y gmall iy 5
- Air: 25% ¢) sl
- Water (soil water with dissolved salts): 25%
/25 :(:*43\53\ C)\A;\y‘ & MJ.\S\ a\,}A) ¢l
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{¥ Minerals and Salts ¥y oHlaall
Organisms contain very important and vital minerals. The most important ones are (N, P, {}
K, Ca, S, Fe and Mg). Deficiency of these causes serious problems in living things. For
example, Ca is an element used by all organisms. Calcium is a constituent of animal endo-
and exoskeletons, and is necessary for muscle contraction and blood clotting. Moreover,
it has a role in the adjustment of soil pH and in the density of soil water. Magnesium is
present in the chlorophyll and also works as a cofactor of enzymes in DNA replication.
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Some elements may be present in sufficient amounts for the survival of organisms. The
measurement of the amounts of these elements is very difficult, but can be determined
by the isotope method. If one of these elements is missing, pathological symptoms are
seen in plants, animals and humans.
G ) el pealiall o328 cilueS il aay Aoal) K ol 208K ey 83 ga sa palinll amy o) K5 8
& A pall e V) jedai ¢ 13 g jualiall oda aaf IS 3] jildail) 48 yhay sapaa Sy 815 ¢ Al
il g il gaall 5 sl

Chapter / 5 (12)

0£030:020:0:020:070:0:0:0:020:070:0:00:020:070:010:0:020:070:0700:0%0:070:0
02030:0:0:0:070:070:0:00:070:010:0:0:0:070:0:0:0:020:070:0:020:0%0:070:0:0

QR R QIR



[ O atall oy jaial) Ay gl L8 ela¥) Bale (e [ Aloald) ol My dlas) g
The essential minerals and elements for living things are Fe, Mn, Zn, B, Na, Mg, Cl, and {:x
Vanadium. Every organism needs these elements in different quantities. Atpresent, certain
important minerals, especially N, P and S are mixed into the soil as inorganic fertilizers to
meet the requirements of plants. If excess fertilizer (minerals) is applied to the soil, plants

can’t absorb water because of the increased density of soil (physiological drought).
Consequently, plants get yellow and die.
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Soil pH and plant relations 4 Ludalay clibil 4
Soil pH means its degree of acidity or alkalinity. This depends on the amounts of hydrogen n
(H+) and hydroxyl (OH-)ions . Cultivated plants mostly need soil with pH (6.7-7.0). {:x
The main reason an increase in soil acidity is a decreased level of Ca . For this reason,

highly acidic soils are treated with lime (CaO) to decrease acidity.
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A. Key Terms
Hydrophyte : Hydrophytes live in water and therefore have no problem with trans-
piration. Roots may be in or out of the water. Stomata are present on the upper surface of
the leaves and the leaves are covered with a thin layer of cuticle. Examples include water
lily and elodea.

Mesophyte : These plants are adapted to live in places where water supply is intermittent.
Cuticles are of intermediate thickness ; stomata are present on both upper and lower
surfaces of the leaves.

Metorology : The climate of an area refers to the annual average of light, temperature,
rainfall, and air movements in the area over many years.

Xerophyte : Xerophytes are adapted to arid conditions like deserts and sand dunes.
They have a very extensive root system. Some xerophytes store water inside their bodies
after rainfall.

Homoiothermal : they have a constant body temperature independent of the ambient
temperature, may experience slight temperature changes due to external conditions.

Poikilothermal: Invertebrates, fish, frogs and reptiles are poikilothermal animals. These
animals have a body temperature close to the ambient temperature.

B. Review Questions
1.What is the importance of light for plants?
the energy source for all organisms in nature is light. The natural source of light is the
sun. From an ecological point of view, the intensity and duration of light is important.
The amount of light energy at a certain time and place is related to the angle of
incidence of light rays.

2.Explain water saving in animals by examples.

-For example, skin minimizes water loss.

-The body maintains water balance by taking in enough water to compensate for the

excreted water.

- The animal respiratory system has an important role in conserving body water.

- Closing of respiratory holes in arid times minimizes water loss.

- Reptiles and insects living in arid areas convert ammonia to uric acid and excrete
it with little water .

- When termites digest wood and metabolize it, water released as a result of
metabolism quenches their thirst.

- Desert camels can survive without drinking water for 11 days by using metabolic

water produced in the catabolism of fatin the hump .
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3.Enumarate the factors affecting on distribution of living things.

Climatic Factors:
Light , Temperature , Water

Soil Factors :
Structure of soil Minerals and salts pH of soil.

4. How do the xerophytes decrease the transpiration?
They have a very extensive root system. Some xerophytes store water inside their bodies
after rainfall.

5.Explain how animals get water to survive .

Animals obtain water with active processes. Their means of water acquisition are:

- Ingesting water directly through the digestive system.

- Wet-skinned animals (living in soil, mud, and sand) absorb water through the skin.
- Water present in ingested foods.

- Water released from the food in metabolism.

C. Fill in the blanks
1. Soil pH means is degree of acidity . and alkalinity

2. homoiothermal animals have constant body temperature while poikilothermal
animals dont have.

3- Light is essential for photosynthesis.

D. True or False
1. Soil pH means its degree of solidity. False

2. Microorganisms are especially abundant in soil rich in organic wastes. True

3. Desert camels can survive without drinking water for 11 days. True

4. Light is used as an energy source by aquatic plants and affects pigment
Production. True
Chapter /5 (15)
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E. Multiple Choices

1. Which one of the following is not a climatic factor?
A) Light

B) pH of soil

C) Water

D) Temperature

020%020t020i020:070 0

2 m tropical forests ..........cccceuuee. forms the canopy?
A) Ferns

n B) Long day plants

{¥ C) short day plants

u D) Understory plants

e

o 3. Which one of the following group of plants grow where water always

available?
u A) Mesophytes

u B) Xerophytes
{:X C) Pidophytes
u D) Hydrophytes

o

4. How much is the percentage of air in soil for plant growth?
o A)45%

¥ B)54%
2 C) 25 %
u D)5 %

588l 5 ~ Al AST Lisliiad
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CHAPTER 6

Animal Adaptation with environment
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Adaptation In Water Environment 4slall 4wl 8 casil)
1- Bony Fishes Agalind) dlan)
Of the 25,000 known species of fishes, about 95% are bony fishes, formerly grouped
in the class Osteichthyes . Bony fishes account for most of the vertebrates living in
fresh water and in salt water . In this section , you will study some of the adaptations
of this group.
Bl drane CilS ¢ dpadie e Lgin 7 95 (M sa ¢ Alasl) (e Cos y2a & 5325000 O (0
olaal) 5 dall olaall 8 (i Al il jlaal) alaea dpaliall el Jic3 Osteichthyes —iia
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Characteristics  (ailaill

The bony fishes are characterized by three key features:
Ao ) Slase ML Lnadaall AlanY) et

* Bone -This material is typically harder and heavier than cartilage. The skeletons
of most bony fishes contain bone.

GMans) alanal dyadanll JSLgl) (5 sind g puanl) (e JT 5 42a ST sale 3alall 028 - allaell o
plaal) e ducdaall
 Lungs or swim bladder - Only a few species of bony fishes have lungs . Most bony

fishes have a swim bladder, a gas-filled sac that is used to control buoyancy. The swim
bladder is thought to have evolved from the lungs of the early bony fishes.
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¢ Scales —The body of a bony fish is usually covered with scales. Scales protect
the fish and reduce friction when swimming.
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External Anatomy A
The yellow perch, like all bony fishes , has distinct head , trunk , and tail regions.
On each side of the head is the operculum, a hard plate that opens at the rear and
covers and protects the gills.
e aa g Jall 5 g aall g el HU5 jaae 3lalie Al ¢ dpalial) Alan] apen Jie alie ¢ a1 & il
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Fins «aile 3l

The fins of the yellow perch are adapted for swimming and navigating through

the water . The caudal fin extends from the tail . It moves from side to side and

& amplifies the swimming motion of the body . Two dorsal fins , one anterior and one
posterior , and a ventral anal fin help keep the fish upright and moving in a straight

g line . The fish uses paired pelvic fins and pectoral fins to navigate, stop, move up and
© down, and even back up .The pelvic fins also orient the body when the fish is at rest.
g The fins are supported by either rays or spines . Rays are bony yet flexible , while

& spines are bony and rigid.
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Figure: External anatomy of fish
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Skin Lad)

The skin of the yellow perch is covered with scales. Scales are thin , round disks of

© a bone like material that grow from pockets in the skin . They all point toward the

tail to minimize friction as the fish swims. Scales grow throughout the life of the fish,

gadjusting their growth pattern to the food supply. The scales grow quickly when

Ptood is abundant.
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Internal Anatomy (Al g padl)

The major parts of a fish’s skeleton are the skull, vertebral column , pectoral
girdle, pelvic girdle , and ribs. The vertebral column is made up of many bones,
called vertebrae, with cartilage pads between each. The vertebral column also
partly encloses and protects the spinal cord. A fish’s skull is composed of a large
number of bones (far more than are in the human skull) and is capable of a wide
range of movements.
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Figure: Internal anatomy of bony fishes

(3)
(efododefedodefeodododededodededodededodededdodeddodddededdddddddd-dJ ]

elo1o1 100 1.0 1081100 1.0 0001000010800 100 1o 00 10800 100 e1oko0 o0etotodelotolololeolololelolololofelolelololotol.d.]

DunRETRTTRTRIRRRRRERRRRRRRRRIRRRRRRnRRRuRnRRRuRRRn



Ll Ll L T Ll T LT Ll T el T L LT T Tl T LT T
[ il (el Ly b plaad) Baks G jta [ Alopad) g ) Slas]

Digestive System o=gll Sleal)

Bony fishes have diverse diets but commonly are carnivores. The jaws of predatory
fishes are lined with many sharp teeth that point inward to keep prey from escaping. Strong
muscles operate the jaws, which are hinged to allow the mouth to open wide.
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Food passes from the mouth into the pharynx , or throat cavity, and then moves through
the esophagus to the stomach. The stomach secretes acid and digestive enzymes that
begin to break down food. From the stomach , food passes into the intestine, where
digestion is completed and nutrients are absorbed.
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The liver , located near the stomach , secretes bile , which helps break down fats .
The gallbladder stores bile and releases it into the intestine . The pancreas , also
located near the stomach , releases digestive enzymes into the intestine . The
lining of the intestine is covered with finger like extensions called villi that
increase the surface area for absorption
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Reproduction -l
Eggs are produced by ovaries in the female , and sperm are produced by the testes in the
male . Eggs and sperms are released through an opening behind the anus. Fertilization in
most species takes place externally. Mortality among the eggs and young fishes is often
very high. Many species of fishes lay large numbers of eggs, which ensures that at least
a few individuals survive to become adult fish.
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Some bony female fishes carry the eggs in their body until the young are born . The
reproductive, or spawning, behavior of bony fishes varies widely. Some species build
crude nests from plants , sticks , and shells . Many species migrate to warm , protected
shallow water to spawn .
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Respiratory system (&l jlga

The large surface area of a fish’s gills allows for rapid gas exchange . Gills are
supported by four sets of curved bones on each side of the fish’s head . In most bony
fishes, water is taken into the mouth and pumped over the gills , where it flows across
the gill filaments before exiting behind the operculum . Water flows across the gill
filaments in a direction opposite to blood flow . This arrangement is known as
counter-current flow . causes more oxygen to diffuse into the blood than would be
possible if blood and water flowed in the same direction .
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Excretory System  gLAaY/ kg
g A fish’s kidneys filter dissolved chemical wastes from the blood. The resulting solution,
B called urine , contains ammonia , ions such as sodium and chloride and water. Urine is
g carried from the kidneys through a system of ducts to the urinary bladder , where it is
B stored and later expelled . By varying the amount of water and salts in the urine , the
& kidneys help regulate the water and ion balance in fresh and saltwater fishes . As blood
flows through the gill filaments , ammonia generated by metabolism diffuses from the
£ blood into the water passing over the gills and is removed from the body . The gills also
regulate the concentration of ions in the body.
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Swim Bladder 4alwd) 4itia

Most bony fishes have a swim bladder. This thin-walled sac in the abdominal cavity

contains a mixture of oxygen , carbon dioxide , and nitrogen obtained from the

blood stream . Fish adjust their overall density by regulating the amount of gas in the

swim bladder , enabling them to move up or down in the water. In some fishes , the

swim bladder is known to amplify sound by vibrating and transmitting sound to the

inner ear.
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Nervous System sasdl gl
B The nervous system of a bony fish includes the brain, spinal cord, nerves , and various
sensory organs. The fish brain is illustrated in figure. The most anterior part of the brain,
& the forebrain, contains the olfactory bulbs , which process information on smell. The
forebrain also includes the cerebrum, which has areas that integrate information from other
parts of the brain. Behind the forebrain lies the midbrain, which is dominated by the optic
£F tectum. The optic tectum receives and processes information from the fish’s visual,

auditory, and lateral-line systems.
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£ The most posterior division of the brain is the hindbrain, which contains the cerebellum and
© the medulla oblongata . The cerebellum helps coordinate muscles , movement , and
g balance. The medulla oblongata helps control some body functions and acts as a relay
g station for stimuli from sensory receptors throughout the fish’s body. From the medulla
© oblongata, the spinal cord extends the length of the body and carries nerve impulses to and
g from the brain.
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Figure: Nervous system in fishes

Adaptation In Land Environment _ ga¥) Ao ddaall digil)
Birds Lkl

There are over 8,000 species of birds which vary in sizes, shape and colors. Because they
can fly, distribution of birds is wider than other terrestrial vertebrates. Birds show great

diversity. The bill, foot, wing and tail are highly variable and adaptable organs.
e Lol 1 5las o) g5 JSal g anall L calias Al ) plall g 95 8000 e ST llia
VS e 55 ) sl jedas 5 AV A )Yl AR (e sl sl 355 0 5S¢ ¢l
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- The bird body is remarkably covered with feathers. Feathers provide insulation and

prevent water loss, and function in flight.
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- Their tongues are hard and they have bills without teeth.
Ol DUy ilia Ll 5 Al Lt
- Their anterior extremities are wings which function in flight. A rib cage protects
internal organs.

Adalall elac V) a5 paall Gadill o) el ol Jand daial 8 dpalaY1 il LY
- Birds are warm-blooded : they maintain a constant body temperature as result of
metabolic heat. Birds have no sweat glands and cannot cool the body by perspiring.
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- Development and reproduction is similar to that of reptiles.
il ) iS55 sl sy
- Eyelids are movable. There are upper, lower and inner eyelids. The iris shrinks or
enlarges to focus.
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Respiratory system — o«&idl) jlga
Birds need high amounts of energy to fly. Where do birds get this energy ? They have
g very complex systems to take in oxygen and transport it to their cells . Birds have lungs
and a series of air sacs throughout their body for breathing . These sacs cause much of the
g body cavity to be filled with air . Air enters the respiratory system through the nostrils
g and flows into the lungs and then to the air sacs . Air sacs increase the oxygen storage
B capacity of birds .
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Birds have a four-chambered heart. The heart completely separates oxygenated and
deoxygenated blood . These two kinds of blood do not mix .
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Figure: Respiratory system of bird.
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Skeletal and Muscular System — leasll 5 el Sleal)

The bones of birds have hollows in their structures . No other vertebrates have hollow
bones. The hollow spaces are filled with air and make the bones light. Thus, the bones of
birds are both strong and light.
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Birds fly by flapping their wings. Flap your arms as if you were a bird. You might feel the
muscles in your chest pull your arms toward your body. Birds are able to flap their wings
because they have large , powerful chests and wing muscles.
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Adaptations For Flight ¢l _shll i<l

Birds have some adaptations for flight. .0\l shll el any Lgaal ) sl

1.They have wings. Aaial Lel
2.They have light, hollow bones. 48 gaa 9 4483 Lgallae
3.They have air sacs in their lungs. L) A Al ulS) Ll

4.They have large, powerful chests and wing muscles.
Aa s s S Lginial COlac gl jaa

Feathers Hel I

Feathers are light weight and flexible. They provide a body covering that protects the
skin, supports the bird in flight, and provides insulation from the weather. In many species,
the male and female differ in coloring, with the male generally brighter.
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Feeding and Digestion — awaglly gl
Birds need high amounts of food to satisfy their high energy needs. For example,
a hummingbird may eat an amount equal to 100 percent of its body mass each day. Birds
do not have teeth and can not chew their food. Instead, they take in food using their beaks.
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I The beaks of birds may have different adaptations according to their feeding strategy.
Woodpeckers have long, thin, tweezer-like beaks to pull insects from cracks in the bark of
g trees. Ducks have wide, flat beaks to strain food from water. Hawks have sharp and hooked
beaks to tear the flesh of their prey. The pelican uses its long, sharp beak for catching fish.
e Ll ol las ags dualal) 0al) dpa gl i 68 5 dakise Cilas ) glall 8Ll () oSy 8
Gl 5 pilie 4l ladl | a2V elal 3 (580 e ) piall Giad Jaill) 4055 dad, AL sk

sy Lewd) i anl (3 ail A8 ginay ol dlia gl sieall bl (pe abakall Lbail datania g

-]

DunRTRETRIRRERERRTRERRRRRRERERRTRRRRRRRRTRRRRRRnRRRuRRRan

POCoooooosooossooosO00oo000000s000000s000000

[ Coeaiall ( jaal) Ay gt b plal) Bl e [ Abuadl saia Hiud) das)

\

Bird anatomy
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Birds swallow their food whole and grind it
down in astructure called agizzard . Birds
feed their offspring by vomiting through their
gizzard . Food is digested very quickly . For
example , a bird can eat berries and digest
them , nutrients pass to the blood and
undigested materials go out the cloaca in less
than half an hour.
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Figure: Structure of feather
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B Excretion &y

Bird kidneys are metanephric . There is no urinary bladder. Urine and feces are expelled

& through the cloaca. Because the kidney glomeruli are very small, only a small amount of

fluid can pass from the blood to the kidneys. Most is reabsorbed. In this way, water loss is

kept in a minimum level.
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B Nervous system and sense organs — (wall slias) g uanl) gl
A bird’s nervous system includes a large, complex brain. The parts of the brain that control
& flight are the most well developed because flight involves taking off, landing and finding
landmarks, as well as just staying in the air. A bird’s brain is also adapted to behaviors like
nest building and finding food.
In most birds, the senses of smell and taste are less complex, but the senses of sight and
hearing are more complex. For example, owls use sounds to help find their prey in the
dark. Songbirds use sounds to communicate with each other.

OV 15k SSY) o ) pulall 8 oSt i g laall o) Jal axd dieas paS plas o iall uaall Sleall Jaids
e gl yiall ¢ lay (oSl Jadd o sgll A olad) e Slzad ¢ allaall Lo siall 5 Ja sagll 5 & DEY) et dla
‘ ‘ bl a5 Gl oLy Jie G sl

¢ QU Jas e i ST gandl 5 pucall Gl g (0 ¢ Tt BT (35205 ol (ol gm0 55 ¢ seball plana b
e ol ll ) a1 53 jaall ) gaall andig U 8 Lewd) 5 e ) il 8 sac Lsall il sual o sl padiins
ol lgany

arrunw

Reproduction hLei/
In birds, fertilization is internal and embryos develop inside shelled eggs. Birds lay eggs
with a hard shell. Bird embryos need to be kept warm to develop. Therefore, adult birds
£F incubate their eggs or warm them with their bodies.

5 i Ly ) sadall il () 5538 JR0a AiaY) ) ghai g Glals lad ) 0 6Ss ¢ golall b
i gl Ly ALl salal) (gt I g i 43813 5 0 )y salal) il lind il
ATXIVERE

[t teteds Lataotatets Petaye ke

]R

The hard shell keeps the growing embryo from being crushed during incubation. When you
look at a fertilized bird egg, the yellow part is a source of food for the growing embryo.
Both the embryo and yolk are surrounded by the egg white.
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The egg white contains food and water and acts as a protective cushion for the embryo. A
membrane inside the egg shell controls gas exchange and excretion.
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When a chick is completely formed, it cracks through the shell with a special egg tooth on
its beak. This tooth's falls off soon after the chick hatches.
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When most birds hatch, they are covered only by down feathers and are completely
helpless. Their parents keep them warm and bring them food until they are ready to leave
the nest.
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Figure: Bird egg
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Migration 3¢l

One of the most interesting behavior of birds is migration. Migration is the instinctive
movement of animals, usually between their wintering grounds and their breeding seasons.
Most of the arctic birds and some tropical birds migrate. However they have regular
seasonal movements away from and back to the breeding area. The most famous is the
arctic tern, which migrates from the northern latitudes of Eurasia and North America to
Antarctica.
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Long distance migration raises the intriguing question of how birds find their way. Some
fly only at night , others over trackless seas . Scientists know that no single navigation
system exists . Some birds seem to steer by star patterns and others by the angle of the

sun. At least some birds can detect ultraviolet radiation or the magnetic field of the earth,
but the actual sensory mechanism by which birds translate environmental signals into

navigational aids is still a puzzle.
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Classification of Birds sthll cayas

There are almost 9000 different species of birds. The classification of birds is disputed

among experts . Decisions according to which species are related to one another are

usually easy, but at higher levels relationships become more and more uncertain. One

way to study these many species is to divide them into four groups:
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& 1_Perching birds ~ iaall ) subal
g Passerine is a common name for any of the perching birds belonging to the largest avian
© order, which includes more than 5700 highly diverse species and well over half of all living
birds. Passerines are distinguished by four-toed feet, with three toes pointing forward and
g one large toe pointing backward. They are mostly songbirds. Robins, cardinals, blue jays,
& pigeons, crows, finches, wrens, swallow, nightingales, warblers, vireos, tanagers, and
flycatchers are only a few of the many birds of the passerine order.
Passerines are highly diverse in body size, ranging from kinglets, at about 5 g,to ravens,
at about 1400 gr.
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2-Water birds — 4sitall ) gakal)
They live on or near water. Loons, ducks, seagulls, geese and herons belong to this
group. Some water birds, like herons, have long legs for wading in shallow water.
Others, like ducks, have webbed feet adapted for swimming.
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5 3-Birds of prey 4w _jidall  sulall
& They also known as raptors, include a night-hunting order (owls) and a day-hunting order
that includes the hawks, eagles and falcons, as well as the carrion-feeding vultures. They
are all meat eaters(although the "meat" for the smaller species is generally insects)and some
@ feed on fish. All have powerful, sharp beaks and all but the vultures have grasping toes
o tipped with curved, sharp claws or talons.

Golden Eagle is distributed through most of the northern hemisphere . Females attain a

& length of about 1 m from the tip of the beak to the tip of the tail and have a wingspread of
about 2 m. Most golden eagles' nests are placed on cliff ledges , but in some areas large
gF trees are preferred . The diet of this species consists of mammals , ranging in size from
mouse to deer.
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B 4-Flightless birds 3l s sl

Penguins, ostriches and kiwi make up an unusual group of flightless birds (though they
@ still have wings). Penguins “fly” through ocean water with their flipper-like wings.
Ostriches and rheas run with their wings outstretched. This position increases their speed
and helps them to maintain balance. The ostrich is the largest bird , standing nearly 2.5 m
& high and weighing as much as 136 kg.
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& Penguins have a white breast and a black head. Most penguins are found in Antarctica.
g Others are native to the coasts of Australia, South Africa and South America. Penguins
© feed on fish, cuttlefish, crustaceans and other small sea animals.
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£ The largest species is the emperor penguin, which may attain a height of more than 120
cm. Unlike most species, the king, emperor and little penguins have blue-gray backs. The
g ostrich is found only in Africa. They are the largest and the strongest of living birds, about
© 2.4 min length and weighing up to 136 kg. They spread their small wings during running
and have long, powerful legs that are used for defense. Their feet have only.
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Ostriches are rapid runners and can attain a speed of about 65 km/h. Their
eggs weigh about 1.4 kg. The male sits on them at night and the female incubates them
during the day. Kiwis live in New Zealand and on adjacent small islands . They are
about 50 cm long. The long slender bills of kiwis have nostrils near the tip, unique
among living birds. Kiwis are nocturnal . Their eyes are tiny and their vision is poor
. They search for their food by scent, a characteristic unusual for birds. They don’t
have tails and wings.
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Migratory Patterns 3 _a¢d) hail
Migratory patterns vary by species and sometimes within the same species. Almost any
g possible pattern is possible and can be seen in one or more species.
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& Eastern Bluebird i ,al s,  gdal

g Eastern Bluebirds (and several other species) have a flexible approach to migration. They
& may move only as far south as is needed for food and shelter and may move further south
if local conditions become less conducive to their survival.

@ This migration pattern is not consistent with all Eastern Bluebird populations. In the

southern part of their range the Eastern Bluebird is a permanent resident.
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Populations are typically sedentary, year-round residents. However, in the Smoky
Mountains of the southeast United States seasonal movements between low-elevation
& wintering and high-elevation breeding habitats have been Observed
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g White-crowned Sparrow g.sie sl sias

B Several subspecies of the White-crowned Sparrow have been studied . The northernmost

g breeding population migrates from Alaska and the Yukon to the southern plains of the

g United States and into northern Mexico. A different subspecies breeds farther south,

B ranging from British Columbia to northern California. These white-crowns migrate a
shorter distance to the lowlands of central and southern California. Finally, a third su-

g bspecies is a permanent resident in parts of coastal California .Arctic Tern The champion

& of long distance migration.
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Before migrating , many birds enter a state of hyperphagia , where hormone levels
compel them to drastically increase their body weight to store fat to use as energy while
traveling . Some bird species may as much as double their body weight in the weeks
leading migration.
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g Arctic Tern (=hdll jayl) Cilbed

The champion of long distance migration is the Arctic Tern. Arctic Terns can travel as much
as 24,000 miles (round trip) each year from their breeding grounds in far northern Canada
© to their winter home in Antarctica. The terns follow two major pathways on their trips back
and forth to the poles.

1 24000 ) Jeay Lo ol illad il o (e el Gilad g Al sl ilibal 8 jall Jhay
1SS 3 g 55l g s ) 158 Jlat (gl 3 ALablasial LgaalJf (3o ple S (Wl 5 Ula)
Ol ) BL) 5 Wlad LeiBha 5 (8 Gt ) (e sl allad &

e1-1-1-1.

=
=

\

1

TuREnRTRIRRRRnRRRuRRRRRRRRRng

Terns that breed near Alaska and Canada migrate down the western coast of North,
& Central and South America . Birds from Greenland and Siberia take a route along the
western coasts of Europe and Africa. Some birds in this group splinter off at the Horn of
£ Africa and cross the Atlantic. They then fly down the east coast of South America. After
spending only about two months in Antarctica they start their northward journey . The
g Arctic Tern can live to be at least 34 years old , in which case it may have flown more
than 800,000 miles in its lifetime!
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A. Key Terms
Gill / The large surface area of a fish’s gills allows for rapid gas exchange .Gills
are supported by four sets of curved bones on each side of the fish’s head .

Migration / One of the most interesting behavior of birds is migration. Migration is the
instinctive movement of animals, usually between their wintering grounds and their
breeding seasons.

Swim bladder/ Most bony fishes have a swim bladder . This thin-walled sac in the

abdominal cavity contains a mixture of oxygen , carbon dioxide , and nitrogen

obtained from the bloodstream . Fish adjust their overall density by regulating the

amount of gas in the swim bladder ,

Gizzard / Birds swallow their food whole and grind it down in a structure called a
gizzard .

External fertilization / Eggs are produced by ovaries in the female, and sperm are produced
by the testes in the male. Eggs and sperms are released through an opening behind the anus.
Fertilization in most species takes place externally.

Scale / Scales are thin, round disks of a bonelike material that grow from pockets in
the skin . They all point toward the tail to minimize friction as the fish swims.

Scales grow throughout the life of the fish .

Feathers / Feathers are light weight and flexible . They provide a body covering that
protects the skin, supports the bird in flight, and provides insulation from the weather.

Incubation / adult birds incubate their eggs or warm them with their bodies.

B. Review Questions
1.What are the distinctive features of bony fishes?

» Bone -This material is typically harder and heavier than cartilage. The skeletons

of most bony fishes contain bone.

* Lungs or swim bladder - Only a few species of bony fishes have lungs . Most
bony fishes have a swim bladder, a gas-filled sac that is used to control buoyancy.
The swim bladder is thought to have evolved from the lungs of the early bony fishes.
e Scales - The body of a bony fish is usually covered with scales. Scales protect the

fish and reduce friction when swimming.
(1)
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2.Explain reproduction in bony fishes?

¢
°
¢
°
¢

Eggs are produced by ovaries in the female, and sperm are produced by the testes in the ®
male. Eggs and sperms are released through an opening behind the anus. Fertilization in®
most species takes place externally. Mortality among the eggs and young fishes is oftene
very high. Many species of fishes lay large numbers of eggs, which ensures that at least ®

a few individuals survive to become adult fish.

3.What are the distinctive features of birds?

- The bird body is remarkably covered with feathers. Feathers provide insulation and
prevent water loss, and function in flight.

- Their tongues are hard and they have bills without teeth.

- Their anterior extremites are wings which function in flight. A rib cage protects internal

organs

- Birds are warm-blooded :they maintain a constant body temperature as result of
metabolic heat. Birds have no sweat glands and cannot cool the body by perspiring

- Development and reproduction is similar to that of reptiles.

- Eyelids are movable. There are upper, lower and inner eyelids. The iris shrinks or
enlarges to focus.

4. What are the adaptations of birds for flight ?
1.They have wings.

2.They have light, hollow bones.

3.They have air sacs in their lungs.

4.They have large, powerful chests and wing muscles.

5.Why birds migrate ? Discuss your answer with other students?

Migration is the instinctive movement of animals, usually between their wintering
grounds and their breeding seasons.
they have regular seasonal movements away from and back to the breeding area.

C. Fill in the blanks
1. Birds have lungs and air sacs in their body for breathing.

2. Urine and feces are expelled through the cloaca in birds.

3.The beaks of birds have different kinds of beak according to their feeding strateqy

4. stores the bile and release it into intestine in fishes.

5. In birds fertilization is internal and it takes place in shelled eggs

(2)
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D. True or False

1. A bird’s nervous system includes a large, complex brain. True

2. Bony fishes have diverse diets but commonly are carnivores. True
3. Birds swallow their food whole. True

4. Bony fishes use dissolved oxygen in water. True

E. Multiple Choises

1. Which one of the following is not true for bony fishes?
A) Only a few species have lungs

B) Their body covered with scales

C) All of them have swim bladder

D) The skeleton of most of them contain bones

2. What is the function of the swim bladder in bony fishes?
A) Control buoyancy

B) Help to find their way

C) Used in reproduction

D) Provide movement

3. Bird swallow their food whole and grind it down in a structure
calledas ........ccooveeeeinnnnnn, ?

A) Swim bladder

B) Metanephrone

C) Gizzard

D) Stomach

4. Which one of the following is not an adaptation for flight in birds?
A) Having wings

B) Having light and hollow bones

C) Having powerful chest and wing muscles

D) Having strong beaks

(3)
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Chapter 7

Plant Adaptation with Environment
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Plant Anatomy <L) g i
The plant body is organized into a root system and shoot system . The root system is
generally the below ground portion, the shoot system consist of a vertical stem which bears
leaves, flowers and fruits containing seeds.
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Root Ll
The root is a specialized structure peculiar to terrestrial plants . Roots exhibit positive
geotropism . That is , they grow down into the soil . The root serves several functions . It
keeps plants anchored in the soil and transports water and minerals dissolved in the water
to the stems and other parts of the plant. Additionally, some roots have the ability to store
materials for future use. Roots and stems are classified according to their external
appearance. Roots lack leaves, nodes, internodes and chloroplasts, while stems include all
of these structures . Highly branched roots have a large surface area due to branches and
root hairs.
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Fibrous root

Taprooct
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Plants have two types of roots: taproot and fibrous root.
3l xigll Haall ) sl e Gle s Led il
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A tap root consists of one main root with many smaller lateral roots coming out of it. It is ¢
¥ characteristic of dicots and gymnosperms. The tap root that develops in monocots often dies ®
¥ during the early growth of the plant and a new root develops from the lower part of the stem. ¥
@ These roots are called adventitious roots. They develop from an above-ground structure. ¢
@ Often, adventitious roots help anchor a plant, such as "prop™ roots in corn. Certain dicots, ®

such as ivy plants, also develop adventitious roots that help them cling to walls. :
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A fibrous root has several to many roots of the same size developing from the end of the:

stem with smaller lateral roots branching off these roots. Onion, crabgrass and other ¢
monocots have fibrous root. *

_— i ey . : , : .4
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Tap roots and fibrous roots are adapted to obtain water in different ways . Taproots often :
extend down into the soil to obtain water located deep underground , whereas fibrous roots, ®

located close to the surface of the soil, are adapted to obtain rainwater from a larger area as :
it drains into the soil. v
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: 1. Parts of a germinating root

« A germinating root is comprised of root cap, zone of cell division, zone of elongation and e

<ee

¥ zone of maturation. :
oaill dalaia g AUainY) ddlaiae g AalA) Lol Adhata g (3 uildll) HAal plae cpe LS JAa (G Sihep
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Root cap a5 suild 4
The root cap or calyptra is a yellow or brown structure located at the tip of the root. It protects :
the meristematic zone of the root where longitudinal growth occurs. v

dshiall anyad) dal) Gyl die aly i sl il (aS i e 3 5ke calyptra ) sl ;U:.;-_:
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l_Zone of
}maturation

division
Apical

meristem

Zone of cell division L3lall alus) dskaie

The zone of cell division is the actively dividing meristematic region. The meristematic
region is involved extension of the root and in the renewal of the root cap. The cells of the
growth region divide to give the root its typical appearance. Zone of elongation :In the zone e
of elongation, cells become longer as they become specialized. V
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s Zone of maturation  gaill dilais
@ In the zone of maturation, the cells are mature and fully differentiated. The young cells of @
: the mature region divide to form projections from the main roots . These projections are
« highly branched absorptive root hairs. They are extremely vulnerable to abrasion and have a ¢
@ short life span as compared to normal epidermal cells . They increase the surface area of
¥ roots and absorb water and minerals. The root hairs are found exclusively in the first6 cm  ©
: of the root tip. The differentiating region of the root forms the phloem, xylem, and similar ¢
@ Structures. @
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2. Internal Structure of the Root sl JAalall cu jl) :
The following structures are observed when a lateral cross section of a root is investigated ®

® under the light microscope. :
all jeaall cad Hiall _slall iyl adaiall (asd die A SIS AdaaDle g
Epidermis  3_& :
Epidermis is the outermost layer of root which consists of single layer cells. The root hairs ¢
are composed of epidermal tissue which projects out from the main root. 4

Sl S g 0 5S5 LIAY (e B2y Al (e 585 Gl 5 53 (e dm JAd) diskal) a5 001 8
el 3l (e pa3 8 ) Asil e
Cortex  5_nl M
Large, thin-walled parenchyma cells make up the cortex of the root. These parenchyma cells ¢
store excess starch and transmit water and minerals to the interior structures. *
elaall Jiii 5 361 31 Laal) 030 Zpas€ pll LA (5385 hal) 5 58 ¢ o) 466 )l Eaass pll LAY (K @
Addslall )yl ) paladd) 5@
Endodermis  4dalall 3 il
The cortex and vascular bundles are separated by the endodermal layer, composed of
closely packed single-layered cells . In young plants, the endodermis thickens to form a
Kasparian strip which is impermeable to water thus preventing diffusion of materials across
it. A few cells bordering the xylem vessels do not thicken and so form a passageway for
materials. These cells, also known as gate cells, promote material exchange between the
cortex and the core of the plant.
i Uit slme A8Tal) Lalal DA (e (5858 5 ¢ (Ul apa¥) Ada Aaad g dile gl o a5 5 5800 Jcd pis g
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Root cap

Vascular tissue  4xle sl daay)

The pericycle , the first layer of cells which is directly beneath the endodermis, forms lateral
@ roots and root cambium through its meristematic activity. The core of the plant includes

e

......
.

Cortex

== Endodermis

: xylem and phloem vessels separated by a layer of cambium.
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¥ The stem is a structure that connects the root and leaves andis usually branched. Stems have *
: vascular tissue that may be regularly or irregularly arranged. On stems, nodes are commonly:
@ found, especially lateral nodes. They are separated by internodes, tiny gaps between each ¢
® node. They are peculiar to the stem and can not be observed in the roots. Stems can be ®
: classified as either herbaceous or woody. :
Q@ U)SAMMEJM\GALUM\ng meu)&uadbjd\JJY\jJM\u.u.ia.u.a@ﬂ\ a_\AS)J\jAdLaJ\Q
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Figure: The leaves originate from
nodes on the stem of the plant
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.Mature non woody stems are called herbaceous stems. They are soft and delicate and are ¢
¥ kept erect by turgor pressure, which is a characteristic of herbs. Herbaceous stems are covered ®
¥ by a cuticle layer which prevents water loss. They exhibit only primary growth and contain ¥
@ Chloroplasts. They are either annual (living for one growing season) or biennial (living for ¢

¥ two growing seasons). v
4
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Annual stems lack a cambium layer around their vascular bundles. Because of this there is
no secondary growth in these plants.
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¥ Most monocot plants are annual and don’t have a cambium layer. Their vascular bundles are ®
¥ scattered through the stem. Stems of monocot plants generally don’t have a cortex layer.  ®

o s Y el DA Gadgie gl o 5al ""Hmtsm‘;:_dw‘y}mwmg\muuuwng
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4 4
: In dicotyledons , the vascular bundles are located regularly at the core of the stem, which is:

@ surrounded by the bark. The xylem and phloem vessels are separated by a circular cambium ¢
@ layer. Xylem vessels are found near the core of the stem while phloem vessels are located in:

: the outer portion of the cambium, between it and the bark. M
S kel g clallblae ga g ¢ g Sall il ol e gl o el an i QD G il G
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® The cambium functions as meristematic tissue, facilitating the division of cells and ®
¥ replenishment of xylem and phloem. In addition, it provides lateral growth. The annual rings ¥
« are formed by the addition of new xylem vessels to the stem. An annual ring has both summer ¢
@ and winter sections. The summer ring is wider than that of the winter since growth occurs ®
¥ more rapidly during the summer. Furthermore, any injury to the stem is repaired by the ®

M cambium. :
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0 Some cells in the bark of woody plants gain meristematic tissue from a secondary cambium v
Iayer known as the cork cambium. Cork cambium provides protection for bundles and other ¥

@ tissues. Some cells of the cork cambium are specialized and rupture the epidermis to forma ¢

¥ loosely arranged area called a lenticel which facilitates gas exchange in the stem, like the @

i
M stomata in leaves. M
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Mature woody stem

Xylem

Figure:. (Bottom) Cross-section of dicot stem
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Phloem vessels  sialll e o/
Phloem vessels elongate from the roots to the leaves, very near to the outer section of the ¥
stem. They consist of many cytoplasmic guard cells, non-nucleated sieve plate elements, ¢
support and parenchyma cells. The sieve tube elements are closely packed cells. There are ®
some spaces, called sieve plate tubes ,which connect them to each other .The organic
molecules synthesized in the leaf of the plant by photosynthesis are carried downward and ¢
nitrogenous compounds synthesized at the roots are transmitted by means of the phloem ¢
vessels. The rate of transportation is slower than in the xylem vessels since the phloem vessels ¥
are living. ; ‘ :
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o Xylemvessels — caialiie

4 The xylem vessels stretch from the roots to the leaves and are located at the core of the
4 - 4
M plant. They are composed of tracheid's , sclerenchyma and parenchyma cells . The cells at

@ the outer portion of the parenchyma cells are nonliving. The xylem cells enlarge and bind to e
¥ each other to form pipe-like vessels . Water and minerals absorbed by the roots are ¥
@ transported via the xylem vessels to the leaves. The rate of transportation is rapid since the
¥ xylem vessels are nonliving. Transportation occurs against the force of gravity.
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s Modified stems ~ heal/ ldudd

¥ Stems may have different characteristics according to their functions. Some plants ,such as ¢
¥ the potato, have underground stems which develop into tubers and function as a storage h
@ site. Ferns and grasses also have stems beneath the surface of the soil, known as rhizomes. ¢
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Stolon  </iial v
o Stolons are slender stem-branches running horizontally away from the main plant, either:
@ above or below ground. Stolon shave nodes, and these nodes are capable of taking root and ®
¥ forming a new plant. Plants with stolons , such as strawberrys clone during springtime by:
@ Producing stolons around the mother plant. o v
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® Rhizome  <lagil

: At first glance rhizomes are like underground stolons , but there’s an important difference
¥ between them: Each stolon is just one of what may be several stems radiating from the

: plant’s center. Rhizomes, in contrast, are the main stem. If a tree grew with its trunk

¥ horizontal below the ground, with its side branches emerging above ground, the buried

: trunk would be a rhizome. The thick, fleshy “roots” of irises, cannas, and water lilies are
¥ actually rhizomes. So are the whitish, thumb-thick items at the right.
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®  Tuber bl

: Tubers, such as the ordinary potato, are often thought of as roots. However, as we’ve just
Sald roots don’t have buds, and that’s exactly what you see sprouting on the potato, arising
from the potato’s “eyes.” Tubers are actually swollen portions of underground stems. Stems

v have nodes and buds arise at nodes. This type of plant stem is specialized for food storage.
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Corm <lay S
Corms are unlike stolons and rhizomes because they usually grow vertically, instead of lying
horizontally. They are unlike tubers in that tubers are typumbilical cord, while corms ®
constitute the below-ground “heart” of the plant, the part from which aboveground stems and ¢
leaves directly sprout. In the corm, notice the horizontal bands running across it. These are v

stem nodes such as those so conspicuous on the bamboo stem. Gladiolus, crocus, and ®
tuberous begonias all arise from corms. :
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Bulb  Jua

Bulbs can be considered to be very short stems encased in thickened, fleshy bulb
@ scales (which are modified leaves). The two basic bulb types are layered and scaly. Layered
¥ bulbs are composed of a series of fleshy scales that form concentric rings when the bulb in
: cut in cross-section. Onions and garlic are layered bulbs. Scaly bulbs, such as the lily bulb,
¥ have fleshy bulb scales, which are modified leaves, loosely clustered around the stem
: base. In contrast, each section or “scale” of a scaly bulb is a modified thick and fleshy leaf.
® The scales serve as sites of food accumulation. In the spring, when the lily
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Water-storing stem  sLll &3 ) lawd)

These stems are specializing in storing water for use between rains. They become
very fat because of water accumulation. They act as a reservoir for the long dry periods
they have to endure. The most famous such stems are those of the cacti. Other common
potted plants with water-storing stems are the spurge, purslane and milkweed.
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Leaf 4a ) 4l

Leaves are structures which develop from lateral buds on the stem of a plant. The leaf of a
dicotyledon consists of a leaf stalk and a leaf blade. The wide surface area of the leaf blade
Is important for the efficient absorption of sunlight. In some plants,leaves are ribbon-like:
straight-sided with parallel veins. In contrast , some other plants have net-veined and

rough-sided leaves.
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The presence of a wide surface area enables a large quantity of light to be absorbed. However, ¢
it also provides a large area from which water can be lost. Plants have some adaptations to ®
prevent water loss from leaves. :
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Desert plants combat water loss by reducing the surface area of their leaves to a v
minimum. As a result, their leaves are needle-shaped and their stomata are located on the 4
stem which is also the site of photosynthesis. Pine trees growing in arid climates also have ¢
similar needle-shaped leaves. Each leaf is covered by a thick layer called the cuticle and
has many hair-like structures. The stomata are buried in the lower epidermis to prevent
water loss. These adaptations all help to prevent water loss in plants.
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@ Unlike desert plants, those living in moist or wet habitats have fragmented leaves with a wide ®
¥ surface area and extensive veins. The leaves are covered by a thin layer of cuticle and the ®
o stomata are distributed randomly over the surface of the upper and lower epidermis. ¢
@ Hydrothodes, located at the edge of the leaves, facilitate water loss by guttation (the extrusion ®
¥ of water as drops). In humid environments, the air is too saturated with moisture for water to ¥
« be lost by transpiration. These plants additionally excrete excess salts and water by means of ¢
@ guttation. Guttation is peculiar to humid environments since plants excrete excess water in ®

¥ the form of water droplets if water uptake from the roots exceeds the amount used. :
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All these adaptations indicate that provisions against water loss are not necessarily due to
the absence of water in their surroundings.
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2. The Anatomical Structure of the Leaf 48 4ll ~ ydall S 5l
The following prominent layers are observed under a light microscope when a leaf is cut in  *
cross-section:
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- Cuticle layer JS5 5K Ayl
- Epidermal layers 3l il
- Mesophyll layer i juall o 1) daukall
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|. Palisade parenchyma  4:aleall LA
Il. Spongy parenchyma 4l LA
- Vascular bundles dgle ) A sl
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@ a. The cuticle layer — J<5 <1 daks
® The cuticle layer is a waxy material which covers the leaf surface and prevents water loss. v
¢ The cuticle layer is transparent, therefore sunlight can pass through it but water loss is ¢
v prevented. Its thickness is directly related to environmental conditions. It is thick in hot, arid ®

¥ climates and thin in moist, aquatic habitats. :
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s b. The epidermal layers & &l i
@ Epidermal tissue forms the upper and lower surfaces of the leaf and comprises a single

: Layer of epidermal cells . Epidermal cells lack chloroplasts and are consequently

¥ non-photosynthetic. The upper epidermal cells secrete waxy substances to form a layer of
¥ cuticle. The holes in the epidermis or the stomata give it a rough appearance. The stomata
@ provide the pathways for gas exchange and water regulation in the plant.
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Figure: Transverse section through the leaf of a dicotyledon .

: c. The mesophyll layer Ll sl 451

@ The layer between the upper and lower epidermis, known as the mesophyll layer, comprises

¥ palisade and spongy parenchyma cells. The cells of this layer are photosynthetic.

: 1. The palisade parenchyma is comprised of long, cylindrical, closely packed cells, which are ¢

@ Vvertically ordered just below the upper epidermis layer. The rate of photosynthesis is very ¢

@ rapid due to the high amount of chloroplasts in these cells. ¢
LAy daleadll WA (e ¢ Adaw siall ddudall andy 4d g yeall 5 ¢ dalidl g 4, slall 3 i)y 428) )1 daiLal) Qﬁ:

(P oAbl o LA dniduYl e

Ak Jind U gae Leati 55 iy 5 ¢ (3 g IS slima ¢ i) sl ¢ ALy gl Gl (30 Aaleal) Zickall (<55 ] 9

LSLAl 038 o) jumall CalaiudUll e Allall ApaS ) Slai s Ve jas 5 goall Jiial) Jama (5585 A slal z)@\:

@ 2. The spongy parenchyma is located above the lower epidermis layer and is made up of

@ loosely packed cells with air spaces that give it a sponge-like appearance. Furthermore,

o these air spaces are in close proximity to the stomata enabling gases to diffuse easily in or

@ out of the leaf. Additionally, these cells contain fewer chloroplasts when compared to

: palisade parenchyma.

Leaae’ 8l 5 e o e (L 8lams LA (0 058085 Bl 5580 B 5 5 Aoty Akl o5 D 8
DRG] sy Loy 53 (e T2 Ay 8 480 sed) colalisall o2 (fd ¢ @l e 5 Mo b dudy | jetas :
e 43l ranal) UDIAY e 8 aae e LAY 028 (g giad ¢ elld ) AiLaYl Lea jla o 48 ) 6l Jalo A gen
CAgalaad) A8l

¢ecececeecececececeecececececececececeeee

<e¢ceee

<¢eceecee

<eee

(16)

¢ececeeceeceeee
<€

4
v
POPVPVPVPIIIIIIIIIIIIIIIIIIVIIIIIIIIIIIIIIVYVVVYYY



\AAAAAA A A A A A A AAAAAAA A A AAAALAAAAAAAAAALAAALAAAAAAD AL,
[ Cosaiall Cp sl i b eLaY) Sua G e | oabuadl gala Hiud) das) ]

¢eeeeee
<¢e¢ceeee

@ d. The vascular bundles  asile 5l 2 3l

¥ The vascular bundles consist of xylem and phloem vessels which transport waterfrom root ¥
« to leaf and organic materials from leaf to root.
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¢ Stomata v

¥ The cuticle layer forms an incomplete covering over the surface of the leaf. If coverage were ®
total, transpiration and gas exchange would be prevented. Consequently, metabolic activities

@ would be reduced to a minimum and the plant would probably not survive. Since the stomata ¢
@ lack a cuticle they can open and close to carry out gas exchange and transpiration. If there is ®
® sufficient water within the leaf, CO2 molecules diffuse out through the stomatal openings.

@ Each stoma structurally resembles a pair of bean-like cells which are specialized don’t. The ¢
@ inner walls of guard cells are stronger than the outer walls. The difference in thickness of  ®
® these walls plays an important role in opening the stoma. :
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a. Stomatal Distribution in Different Types of Leaves
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- Stomata are equally distributed over the upper and lower epidermis in erect leaves. ¢
Examples include the onion and the lily.
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4
¥ - Stomata are present in greater numbers on the lower surface in lateral leaves. This property ®
¥ prevents accumulation of dust and rain water on stomatal openings. Some examples include:

the leaves of apricots, plums.
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- In the case of aquatic plants that live on the surface of the water, the stomata are located
only on the upper epidermis; for example, the water lily.
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b. Adaptation of plant stomata to different climates

aalia ) calalidll &= <alal) Jy'tj )

The stomata are located in different positions within the epidermal layer for adaptation to

different climates. Location of stomata affects the amount of water lost by transpiration .
They are classified as follows, according to their location .
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Lower case stoma Q
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o Lower case stoma i) Allal); 3 Y

@ Inarid climates, the stomata are found deep in the epidermal layer and are covered by an air ¢
¥ space and stomatal hairs at the level of the epidermis. These features protect stomata from :

o the effects of wind and temperature by reducing the level of transpiration. v
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: Normal Stoma  duuhll ) gill :
@ At normal relative humidity and temperature, stomata are at the same level as the epidermis. ®
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@ Upper case stoma Ll=ll sl g8

: In plants living in areas of high relative humidity and temperature, stomata are found *
in an uppermost position and are therefore considerably affected by wind and temperature. ¢

@ This results in a high transpiration rate. ¥
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Flower 323
Flowers are the reproductive shoots of flowering plants and are composed of the following
parts:
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- Pedicel a3 Jaal) -Receptacle sl - Perianth & )l il

- Calyx (Sepals) ,<<! - Corolla (Petals) z:s1l - Stamen (Androecium(_Sxll eliac ) duauY)
- Filament L&l - Anther - <l - Pistil (Gynoecium) ( &witil) sliac ) 48241
- Stigma awual) - Style - ALl - Ovary gandl

The flower is attached to the plant by the flower stalk, also known as a pedicel. Directly

above the pedicel is a bulb-like structure known as the receptacle. All the floral parts are

attached to this structure. In addition, the receptacle may be involved in the secretion of
nectar, a sugary fluid that provides an energy source for insects
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a. The Perianth a3l <alall
The parts comprising this structure have no function in the production of gametes. It protects
the reproductive organs and in some cases attracts pollinators.
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® Sepals  (CSbaw) dpuls 39

¥ While a flower is developing within a bud, it is fully surrounded and protected by a ring of
@ small, Greenleaf -like structures known as sepals . They are collectively called the calyx.
¥ Once the bud opens, the petals emerge and perform the same function.
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® Petals (<o) Lavsi gl
v They are leaf-like in structure and are generally brightly colored. They are collectively known v
@ as the corolla and protect the reproductive organs of a mature flower. The petals of plants ¢
@ that are insect pollinated are brightly colored and produce an attractive scent. A nectary at the ®
¥ hase of each petal produces a sugary solution known as nectar and it is during nectar:
@ collection that pollination takes place. M
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b. Stamens LYl
¥ The stamens are the male reproductive organs of the flower and are composed of filaments
@ and anthers.
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¥ Anther Lialf
« Eachanther is composed of four pollen sacs containing pollen grains . The grains are haploid ¢
@ and contain the meiotically produced male gametes. The sacs then burst and release spherical ®
: yellow pollen grains.
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Filament 1l
Its function is to raise the anther into the air so that its pollen can be dispersed by the wind
or by an insect. It consists of a narrow stalk containing a vascular bundle.
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c. Pistils  4-3aal)

The pistil is the female reproductive organ of a flower. It is generally composed of three
structures: a stigma, a style and an ovary.
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Stigma Al

It is a specialized area located directly above the style and is the site of pollen reception and 4
germination. During pollination season, the stigma may secrete sticky matter to trap pollen. Q

JJSJJS‘@SL\J\(—HJJAJJ\A\.@_\ujjcuﬂ\updm‘cﬂyuﬁjelﬂ\dﬁaﬂucﬁdmaﬁlamty!v
ZE g ladia¥ ds jleale aueml‘:

PYY VPPV PP PPPPPP PR PR PPy

(23) 4l

€€€€€eedeeedecececcecececceccecececececcecceccecececcecccecceccecceccecceccececccces
)

A4
A4
A4
4
A4
A4
4
v
\ 4

POPVPVPVPIIIIIIIIIIIIIIIIVIIVIIVIIVIIVIIVIIIIIIIIVIYY



VVVVPVPPPVVVVVIIIVIIIPIIIIIIIIIIIIIIIIIIIIIIYY
[ Craoaaiall cpydaal) 45 630 8 slal) Bala uda [ aload) gala ML) dac) ]

¢eeeeee

3 Style Alall

: Itis a tube-like structure connecting the ovary and the stigma. Pollen tubes pass down through
@ the style to the ovary.
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Ovary &l
The ovary is a spherical structure at the base of the pistil and is formed by in folded leaves
known as carpels. Usually at least several carpels join together to form a single ovary.
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Jkall)
: A fruit develops from the ovary wall after fertilization. Flowering plants form fruits in order:
@ to protect the seed and to assist dispersal to colonize new areas away from the parent plant. ¢
® They are classified according to their structure.
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» a. Simple Fruits dasd) Ll

¥ Simple fruits are formed from the wall of a single ovary, of a single flower. There are two
) . . . . i . .

» types of simple fruits, fleshy fruit and dry fruit. In fleshy fruits the pericarp (tissues) are soft
@ at maturity as their water percentage is high.

® Dry fruits contain less water at maturity so their pericarp is not fleshy.
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: b. Aggregate Fruits —4seaiall jlaill
@ Aggregate fruits are formed from an individual flower containing many separate carpels ,

22222 2

: eg. raspberry and blackberry.
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¥ A multiple fruit (e.g., pineapple ) develops from the ovaries of many flowers growing ina *®
@ Cluster.
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d. Accessory Fruits 4aalal Ladl)
Accessory fruits contain tissue derived from plant parts other than the ovary ; the
¥ strawberry is actually a number of tiny achenes (miscalled seeds) outside a central pulpy
¥ pith that is the enlarged receptacle or base of the flower. The best-known accessory fruit is
« the pome (e.g., apple and pear), in which the fleshy edible portion is swollen stem tissue
O and the true fruit is the central core.
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A. Key Terms
Root cap : The root cap or calyptra is a yellow or brown structure located at the tip of
the root. It protects the meristematic zone of the root where longitudinal growth occurs.

Rhizome :

At first glance rhizomes are like underground stolons , but there’s an important difference
between them: Each stolon is just one of what may be several stems radiating from the
plant’s center. Rhizomes, in contrast, are the main stem.
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Each stoma structurally resembles a pair of bean-like cells which are
g specialized don’t. The inner walls of guard cells are stronger than the outer walls. The
@ difference in thickness of these walls plays an important role in opening the stoma.

Sepal : While a flower is developing within a bud, it is fully surrounded and protected
by a ring of small, Greenleaf -like structures known as sepals . They are collectively called
the calyx.

Cotyledon : Is structure found in the seeds , the seeds is called one or two cotyledons
because it contains one or two fused lobes that store food .

Tap root : A tap root consists of one main root with many smaller lateral roots coming
out of it. It is characteristic of dicots and gymnosperms.

Epidermis : Epidermis is the outermost layer of root which consists of single layer cells. The
root hairs are composed of epidermal tissue which projects out from the main root.

Stolon : are slender stem-branches running horizontally away from the main plant, either
above or below ground. Stolon shave nodes, and these nodes are capable of taking root
and forming a new plant.

Petal : They are leaf-like in structure and are generally brightly colored. They are
collectively known as the corolla and protect the reproductive organs of a mature flower.

Simple fruit : Simple fruits are formed from the wall of a single ovary, of a single flower.
There are two types of simple fruits, fleshy fruit and dry fruit.

(1) dnis

Lelo1o1o1o0e1o100 100101001000 100 1o 00 10801 000 e1o100 1ok e2o o0 o800 0o0etoto0 o8 o100 o800 00 00000000 108 00 0.0 1.

DunRTRTRRRRRRRERRRIRRRRRRRRRuRRRRRnRRRRRRRn

(efododefedodefeodododededodededodededodededdodeddodddededdddddddd-dJ ]



OOpOOO0EpOEpOsOOsposoOsoospossoospossoossoos
[ Craiall ( jal) s b sLal) Babe Gt [ abosadl sah Hiud) Jlas) ]

B. Review Questions

1.Explain the tuber briefly?

Tubers are actually swollen portions of underground stems. Stems have nodes and buds
arise at nodes. This type of plant stem is specialized for food storage.

2.Explain stomata distribution in different leaves?

- Stomata are equally distributed over the upper and lower epidermis in erect leaves.
Examples include the onion and the lily.

- Stomata are present in greater numbers on the lower surface in lateral leaves. This
property prevents accumulation of dust and rain water on stomatal openings. Some
examples include the leaves of apricots, plums.

- In the case of aquatic plants that live on the surface of the water, the stomata are located
only on the upper epidermis; for example, the water lily.

3.Whatare the factors affect on transpiration?
. Location of stomata affects the amount of water lost by transpiration .

4. Draw a flower and name the parts of it?

Connective

\/ﬁher

Microsporangium

Perianth
Petal:Corolla

Septal : Calyx

Floral axis

Ovary Nectary Articulation Stamen

Pedicel

5.Give an example for each type of fruits?

a. Simple Fruits/ Example : types of simple fruits, fleshy fruit and dry fruit.
b. Aggregate Fruits : Example: . raspberry and blackberry.

C. Multiple Fruits : (e.g., pineapple)

d. Accessory Fruits : (e.g., apple and pear)
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C. Fill in the blanks

1. A fruit develops from the__ovary wall after fertilization

2. The Stamens are the male reproductive organs of the flower.
3. The rate of photosynthesis is very rapid due to the high amount of chloroplasts in these
cells.

4. Sepals are collectively called as calyx. and petals are collectively called as corolla

5. Pollen grains are formed in Anther

D. True or False
1. The pistil is the female reproductive organ of a flower. True
2. The stomata are located in different positions within the epidermal layer. True

3. Annual stems lack a cambium layer around their vascular bundles. True
4. The stomata provide the pathways for gas exchange and water regulation in the plant.

True

E. Multiple Choises

1. Which kind of modified stems specialized for food storage?
A) Stolon

B) Rhizome

C) Tuber

D) Corm

2. Which part of flower contain pollen grains?
A) Pistil

B) Anther

C) Receptacle

D) Ovary

3. Which one of the following is an example for multiple frits?
A) Blackberry

B) Apple

C) Pineapple

D) Egg plant

4. Herbs kept erect DY ....cccoovvveveiiiiinceccii, ?
A) Turgor pressure

B) Osmotic pressure

C) Xylem

D) Phloem

3) Asdin
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CHAPTER /8
HUMAN AND BIOSPHERE
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Ly Environmental Problems 4y Jsba

i@? As mentioned previously, every organism is adapted to its living place (habitat).Humans

i@? are spread over large areas. In day-to-day life , humans are always interacting with the

i@:? other living things in their environment . For the continuity of this relationship the

i@? ecological balance of the environment must be preserved , but humans frequently use
and damage the environment to grow more food , make more shelter and to advance

i@:? technology.
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The environmental system is in balance which ensure the continuity of its living and non-
living components , until the second half of 20th century the situation continued in the

balance between input matters and output matters , the example of and output matters

i@? are gases, water, salts, energy and different wastes.
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But great increase in population, scientific and technological revolution are some modern
features of our living century that cause the increasing of natural and manufactured

matters that pollute the environment which caused by human activities, the modern
economic development, however, sometimes disrupts nature’s delicate balance.
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i@? Pollution can be defined as the introduction of unwanted or harmful substances into the
5@? environment. Pollution caused by human activity has resulted in the extinction of various
i@? species of organisms on earth, like the dodo bird and the dusky seaside sparrow.
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L& Water pollution stall &l

Water is one of the most essential necessities of life. All organisms, including humans,
i@? need water to live. The hygiene of drinking water is important for health. Factories
i@? constructed near rivers and lakes pollute the water. The ecological balance is disturbed.

Some organisms die while others carry toxic chemicals in their bodies. Most of the
ng countries are suffering from the pollution of their seas, lakes, rivers, and the running water,

which is suitable for daily use.
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This problem is referred to many reasons; : el sae ) A5l 038 Cuas 3 sa

- Contamination caused by living compounds that cause disease.
- Organic and inorganic compounds that are discharged by factories and house sewerage
cause contamination.

- Heat contamination produced by the nuclear- reactor cooling and discharged the factory
hot water into the rivers and lakes.

- Kinetic pollution is produced by the movement of boats and ships or from

%}? damps.

i@? All the mentioned above cause diminishing (to eliminate) the oxygen rate in the water
i@? that effects the well being of all living things in water and encourage the microorganisms
§§);Z like in terrestrial organisms.
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%Soil pollution 4y all & sl
Many chemical compounds pollute soil . These pollutants are transform to the soil by
5@? irrigation, rain, and wind. Also pollution may occur as a result of using pesticides or
from factories waste (gases, radiant, and chemical wastes plastic, metals, wood, paper,
packages). They are dissolved in soil and the plants absorb them and then they enters
into their tissues.
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When the animals are fed with such plants, the pollutants will be moved to animal tissues
i@? as well. These can be transferred to people as a result of feeding from such plants and meet g@g
and dairy food from such animals.
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L} Pollution of soil with agricultural chemicals 4= 5l 4:5LaSl o sally 43 AV & 505
0 Most agricultural chemicals are water-soluble nitrates and phosphates that are applied

i@? to fields , lawns and gardens to stimulate the growth of crops, grass and flowers . The

chemicals that are used as insecticides include arsenic, mercury and lead , which are
%}? highly toxic . Insecticides , since they remain in soil , enter the food chain and poison
%}? humans. DDT, which is not biodegradable, and other similar insecticides, accumulates
in the fatty tissues of organisms. DDT causes liver cancer, nerve damage, reproductive
malfunctions , and death in birds . The effect of DDT is more significant in organisms
higher in the food Chain.
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i@? Herbicidal chemicals, used widely to kill weeds and clear land, also have side effects.

America poured 72 million tons of herbicide onto Vietnam to open paths through the
5@? jungle during the war from 1961 to 1971 . The herbicides, dispersed from airplanes,
i@? contained dioxin , a general name for a family of chlorinated hydrocarbons. In the
i@? years following the war, high rates of still-birth and premature birth were observed
{¥ among the Vietnamese. Since similar effects were seen among the American soldiers,
§<§g the herbicides were investigated . As aresult, it was concluded that dioxin causes
i@? genetic changes—mutations . At present the use of chemicals containing dioxin is
banned.

020t00c0t00c0t0z0 070

L Ll ¢ a1 il g 5 jLial) ulied) JEaE a9 (gl e addiod ) ¢ bdie U agsal) il slassl) ¥
PIA R e @) e il alitd o Glde ) Glaa G (b (gale 72 quay 1S 54l ciald Ll U
Ay ¢ (puSgal o @l yitlall (e Al QLESY) Glia 5 5183 1971 ale M) 1961 ale (o Al LY

BaY o1l g aul) gall ¥ana pLE ) Ba gl ¢ qualdl il e day ) B 3 slall il gy S 5 g Alilad alad) an) TF
Al QlieY) il A Bal) a8 ¢ G pal) 3 giadl cn Alilaa LT ot g Gua | Gaaaliidl] ¢ 3 Sl o
Lileasst) o) gall aladiin paalaldl cdgll B, ol jdlal) — Agad) iyl G (e gadll o) it ¢ I
- ) shas GpuSgal) o 583 AN £
Air pollution &) egd) &l
The tiny layer surrounding the globe is the basic source of air that all living things need

and depend on it to carry out their life process. Air contains different gases that they have i@?
stable ratios, such as
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Oxygen is %21, ¢ .21 s (pausSY)
Nitrogen is %78, ¢ Z78 (a5 yinll duus
Carbon dioxide is %0.03 70.03 &SI awsl U

Nobel gases is %1 such as (Argon, Helium...etc) ‘
(& ... el ¢ Gsa¥Y) Jia 1 7 Al @l &

Vapor water that range between %1 in cold and dry air to %4 during humid seasons in
the tropical areas.
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Any change in the rate of air contents with foreign particles that are contained in air cause
the contamination of air.
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i@? The Earth is continuously exposed to sunlight that heats the lower layers of the
i@? atmosphere. The temperature of the upper atmosphere is lower than the temperature of
the lower atmosphere. Air in the lower atmosphere warms and rises, and is replaced by
cold air. Accordingly polluted air rises with air currents and spreads all over the world.
In this way air pollution from industrialized countries affects other countries , too.
Low quality fossil fuels and exhaust released from vehicles are the main sources of air
i@? pollution. Though such pollution is temporary, if it stays longer in the air, it may cause

{¥ death.
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i@? Every year 350 million tons of CO is released into the environment. The major source of i@?

i@? atmospheric CO is exhaust gases. Carbon monoxide is a toxic gas. It binds to hemoglobin g@g

g@z strongly in the lungs and prevents the binding of oxygen. The decrease of oxygen transport g@g

i@? to the tissues results in headache, lethargy and giddiness. If the concentration of CO i@?
exceeds 1% it is fatal.
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£y Mercury (Hg) &2
Mercury vapor is released into the air from the burning of coal and gasoline, mining and
the smelting of mineral ores. Increased mercury level in the air causes damage to and
g@z malfunctions of kidneys and nerves, and death.
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Lead (Pb) (=la )l

Lead vapor, as in the case of mercury, is released into the air by man’s modern industrial

activities. The main source of lead in the air is exhaust gas. Lead is added to gasoline to

increase engine efficiency. Lead builds up in plants and causes the pollution of food. The i@?
symptoms of lead poisoning are giddiness, extreme fatigue and depression.
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Chlorofluorocarbons (CFCs) 45l 4, sIKU ¢ 5 Sl LS e
Chlorofluorocarbons affect the earth’s ozone layer.
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Normal rainwater has very little acid. Acids in the air react with water vapor and form
carbonic acid (H2CO3). The pH of normal water is around 5.4. Emissions of sulphur
i@? dioxide and oxides of nitrogen from power stations , factories, and motor vehicles cause
i@? the formation of sulphuric acid and nitric acids in rain clouds . If rain falls through

polluted air it picks up more of these gases and increases its acidity. Acidic clouds may
¥ be carried away by air currents . When rain falls from acid clouds, it causes a real
%@? environmental catastrophe .For this reason every country must be sensitive to this issue
{¥ and take preventive measures . Acid rain is carried from soil to rivers , streams and
{¥ lakes . The effect of acid rain is greater on the lakes than the rivers and streams. It
{¥ increases the acidity of the lake water and the ratio of metal salts . As a result, natural
life is threatened
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£¥ Noise pollution Sl guall & il

§(ij:§ Sound is such a common part of everyday life that we often overlook all that it can do.

It provides enjoyment, for example, through listening to music or birdsong . It allows

g@g spoken communication. It can alert or warn us, say, though a doorbell , or wailing siren.
Sound is a part of life . In natural conditions, bird , wind or water sound doesn’t disturb
Us . But the sounds that we call noise disturb humans both physiologically and

i@? psychologically . Sound level is measured in decibel (dB) . The limits of noise are not
certain. But sound between 35-65 dB is psychologically disturbing; between 65-90 dB is

peace disturbing; and higher than 90 dB is physiologically harmful noise.

3

< “-e £ o e &

9 Uy O 0% .3 shaial) JuaiNl ransy  gsluanl) <l gaal g (Ban gal) () £ Laieal) JUA ¢ Jlall Jpans
il (b Bload) G 5o gl JAY) it g1 ¢ ) G JOA G ¢ ) G (15 ¢ Uiy £
(i) 8 3 plda guda Ll () ) gaa¥) (81, cond plall g gl ol salal) gua e 5 Y ¢ dal) TF
5385 i pliagual) gan | (Caend) Sty & guall (5 glnn ally , dopenl] g Ao 8 gl pipal
sl gua Jaaeasd 90 (14 A9 ¢ aDlall & 50 Jusaasd 90-65 O L bread (3l8a St 65-35 (o Ciguall (! o)
A sl gaedl) Lalil (30 8 s TF

%
¢
£
£
B
Ef
&
&
b.
e
.EE);:\
E
g
E.
¢
‘£
3
G
T
£,
¥
C
3

%
02020020200 0500205020000

Page (7)

020302050202 020:07000002020:07020

J
o
J
J
Q
o
o

QR R QIR



jotetejetelotelotelotolotelotolotetotot0t0t0t0 00 0 0 0 0
Cradall cppual) 4y 93l A elial) Bala (e [ Aalaad) gala JEuY) dlae

o
3
o N
e
e

\

0202020207002 0%02020%0202000%0

5@? According to its source , noise falls under one of three headings: transport (traffic)
noise , industrial noise and social noise . Transport noise comes mainly from trains,
planes, cars, buses, trucks, and motorbikes, and each of these produces noise in a variety
i@? of different ways. All of these vehicles make noise because of the friction force between
i@? their metal parts and with the air . Social noise includes the noises made by people in
i@? parks and at sporting events, as well as radio and TV sounds. Intense noise may rupture
§<§g the eardrum and cause hearing problems. People living in areas with high levels of noise
may experience hypertension , a fast breathing rate , and a high pulse. In addition, noise
causes stress , discomfort , anger , and behavioral problems . In noisy workplaces
efficiency decreases and attention problems increase. We can Control noises by :
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- Protecting the human ear by ear covers.
- Using sound insulation protection.
- Eliminating the noises by oiling the machines and using the less noisy machines

planning the residential areas away from airports, factories, and high ways.
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ﬁ Radiation is the process in which energy is emitted as particles or waves. The sun radiates
energy continuously. Light coming to the earth is in three groups: ultraviolet light (UV),

g@z white light and infrared light. Ultraviolet light has a very small wavelength and high energy ggwj?
level. Therefore, it is dangerous to human health.
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g@z The ozone layer reflects most of the UV light before it reaches the atmosphere. Only 2%
passes through. An increase in this amount causes certain illnesses like skin cancer. Like
solar radiation, underground and underwater deposits of radioactive rock are a natural

i@? source of radiation . Onthe earth uranium (U-235 and U-238) , thorium (Th-232),

i@? potassium (K-40), strontium (Rb-87) and other radioactive substances are found. When
these molecules decay radioactively, energy is emitted. These processes are all natural

and have been happening for thousands of years.
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i@? Radiation pollution exists because humans use radioactive substances. Modern life, though i@?
§§)} offering many benefits to humanity, brings many problems. The energy produced from i@:g’

dams and thermal plants was insufficient and people started using nuclear power, the
i@? fission of radioactive isotopes, to produce energy. After the discovery of nuclear energy,
i@? scientists looked for ways to use it. Nuclear tests were conducted in the Nevada deserts of
America, the deserts of Kazakhstan and in the Pacific Ocean by France. In these tests,
%)? radiation was released into the atmosphere. Especially in areas near these places the air,
water and soil is highly polluted. These radioactive substances are carried away to the other
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Also these countries made ships, submarines and aircraft carriers that run on nuclear

energy . They are very efficient economically , but in the event of an accident,
ng malfunction, or technical problem they are a potential threat to the environment and
i@ humanity. Nuclear energy is also used to make bombs. Radioactive isotopes are used
in medicine and biological research . The substances used in these fields must be
handled and disposed of carefully.
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L Effects of Radiation gl U
i@? Radiation affects the environment both physically and biologically. Nuclear trials and
explosions spread dust and smoke which block sunlight. Moreover, the air temperature
i@? under the dust layer plunges because the dust blocks the sunlight. As a result there will be
i@? serious changes in the climate. The biological effect of radiation is the damage to living
i@? things. The sensitivity of organisms varies from species to species. For example, insects
L¥ are more resistant to radiation than birds and mammals. Grasses are more resistant than
{ ¥ broad- and needle-leaved plants.
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o Measures Against Environmental Pollution 2wl &glill sa s
Some measures that can be taken to reduce the dangers described are given below.
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- The waste from factories should be recyclable. In this way we can save the raw materials
and also prevent the pollution of the environment.
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- Fossil fuels used in heating should be high in calories and low in toxic substances so that
air pollution is reduced.
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- Chimneys of factories and houses, and exhausts of cars should have filtering devices to
reduce toxic substances in the air.
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Tree planting should be encouraged so that the gas balance in the atmosphere is
aintained and air pollution is reduced.
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- Recyclable materials should be collected and used again.
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- Recyclable materials should be used as much as possible.
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- And, most importantly of all, everyone should be trained to be aware of environmental
problems
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Humans and environment gl 5 dal)

Human, like other organisms, are participants in the food chain and part of the balance of
5@? nature. Like other heterotrophs they eat, excrete and need heat and shelter. All of these 5@?
5@? necessities are met by nature. However, the technology developed by humans for a better 5@?
and more comfortable life can adversely affect the environment and may damage the
i@? ecological balance on earth. The advantages and disadvantages of agriculture will be ﬁ
discussed in the following articles. Humans also cut and process trees to make houses,
i@? furniture, paper and decorative products. As a result of the timber industry and fires, forests %@?
g@:g are destroyed , causing air pollution and erosion . The activities of humans sometimes
damage the ecological balance of nature . Industrialization produces benefits for people, g@z
i@? and problems for the ecological balance.
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L¥ Agriculture  4s1_ 3
i@} The rapidly growing world population has brought food problems to the agenda . New
i@} methods in agriculture and stock-breeding are developed and used to produce food more
g@g abundantly. In cereal-grain agriculture , artificial fertilizers are used to produce a larger
harvest in a shorter time. Insecticides are used against insects and herbicides against
weeds to kill them and protect the crop. The use of technology to increase productivity is
called intensive agriculture . Scientists and engineers have developed new systems to
reduce the costs of intensive agriculture . The side effects of these methods are not
understood until later. In stockbreeding, animals are fed special foods in a closed place.
i@? Since the animals move very little and gain weight, they are butchered sooner. Fattening
livestock for market increases the cost of their meat.
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£¥ Irrigation

i@? One of the most important requirements of agriculture is water. Especially in arid places,
it rains at some times of the year and it is dry at others. Dams are built to save water in arid
places. Water collects behind the dams and is used for irrigation. With the proper use of g@g
irrigation, a larger harvest is possible. Despite the advantages of irrigation, excess irrigation
brings some dangers to the environment.
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- Irrigation drains minerals away from the soil through leaching.
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- Salt present deep in the soil dissolves in the water and rises up, causing the soil to become
salty and dry.
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- Microorganisms carrying contagious diseases are spread through irrigation canals.
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- Fresh water fish and, in turn, the food chain are affected.
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The Effects of Mechanized Agriculture on Natural Life

Laadal) BLal) o L9 4o 30 07 TF
i@? The transition from simple agricultural tools to modern agricultural methods started with i@:g’
g@? the Industrial Revolution. The use of modern agricultural machines has decreased the
0 human effort required, while the quality and performance of the product has increased.

5@? Though there are a lot of advantages to using agricultural machines, there are some i@?
disadvantages as well. Some of these are stated below.
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- Since modern agricultural devices cannot be used in narrow fields, these fields were 5@?

widened by cutting trees. 5@?
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- Some species were destroyed or became extinct as a result.
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- The weight of the machines compresses the soil and decreases its permeability for water,
causing the accumulation of water above the soil.
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- The use of modern agricultural machines increased the costs and the sale prices.

o) el g il 3l 5 ) Aasd) e ) 31 Y aladia) oaf -
- With the removal of ecological boundaries, natural events like wind and flood
cause erosion and evaporation of excess water.
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Monocultivation (Growth of the same product every year)
(e JS iial) (i gad) LaaY) A )3
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Since every agricultural product has a different price in the market, farmers tend to grow
i@? the crops that bring more money. Accordingly, farmers may grow the same crop every i@?
i@? year. The advantage of growing the same crop every year is the ability to use the same
machines. In this way the cost of mechanization and labor falls.
33l Gl 0 Jpualaall B35 1) 98 N3l g ¢ (Bgmd) B Cilia jaas AT 15 e 8 Y 135
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The disadvantages of monocultivation are : Since the same species is grown every
year the same minerals are removed excessively, which causes the soil to become arid.
5@? Though this condition is compensated for by the application of artificial fertilizers to

the soil, the cost increases. The repeated growth of the same species boosts the insect
population.
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U Artificial fertilizers  ioe Livadl 5 dowd |
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5@? In this century, the use of artificial fertilizers started the green revolution. In most parts of g@g
5@? the world arid areas are converted to agriculture fields. At the same time the productivity i@?
i@? of the existing fields is increased. The elements C, N, O, P, H and K are very essential in i@}’
L ¥ the structure of organic molecules . Plants obtain C, H and O from air and N, P and K ¥
i@? from the soil . The abundance of these minerals in the soil increases the quality of the i@:g’
i@? products . Most of the fertilizers used in the world are of the N-P—K variety. In 1990, 20 g@g

million tons of NPK fertilizer were used around the world. The use of fertilizers increases g@jg
g{wjg not only the quality but also the costs, so it must be used efficiently.
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The benefits of artificial fertilizers: : Lue Liuall 84awd | 45/ 43

- The use and storage of artificial fertilizers is easier.
Sl s liiall Baacll) G jah g aladia -

- The type and dose of the minerals can be adjusted according to the needs of the soil.
Ao Al clalia) cuua (alaall 48 a9 £ 98 il (S -

The soil can be planted and even provide more than one crop per year because it does
ot need to be left fallow.
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- The drawbacks of artificial fertilizers: 4eliall saaui) ge

becoming more susceptible to erosion.
JSUN Al oSS et g ¢ L i (el 4 1) Baga (¢« JLal) o o siad Y e liall Saend) o Loy -

- Excess use of fertilizers is a waste of money and energy.

ABUal) 5 Jlall dapiian Baacd) aladiiad 8 ol 2Y) -

- Rain leaches soluble substances from the soil. Excess fertilizer is carried away to rivers

i@? and lakes. The transport of nitrate and phosphate fertilizers to lakes and rivers causes the %3:5

i@? destruction of natural life. If the nitrate solution seeps into drinking water, it may threaten i@}’

{¥ human life. The cultivation of crops like wheat and barley enables the efficient use of {¥

{¥ fertilizers without waste. )
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5@? - Since artificial fertilizers do not contain humus, the quality of the soil decreases gradually,
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- Artificial fertilizers disrupt the structure and texture of the soil, gradually making it more %3:?
difficult to cultivate.
L ghe ) ) A srua (e s Laa ¢ A ) (uala g Ay Jaant e Ao lial) Baan) Jansi -

Since the mineral concentration increases in the soil, plants can’t absorb water through

heir roots. This condition may cause the death of the plant.
538 il B Wy ) gda A (e plall aliatial clilll) aualind Y ¢ Ay jall A alaal) a8 5 Bl 31 ) i -
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Use of Herbicides in Biological Struggle slsll g) sall b qilde¥) Gilaa aladil
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i@? Mineral-rich soil is a suitable place for weeds as well as crops. Weeds compete with
crop plants for light, water and minerals. The simplest method of fighting them is to dig
i@? them up. Since this takes too much time and effort chemicals are used to kill them. The
i@? chemicals, called herbicides, kill the weeds and save the crops. The herbicides target the
{¥ broad-leaved plants to kill. Small-leaved crops are not killed by the herbicides. Not all
{¥ herbicides are selective—some of them kill other organisms as well. The use of selective
{¥ herbicides is one of the inevitable methods of modern agriculture.
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Otherwise the amount and quality of the harvest will decrease . Insects , weeds and
disease destroy one-third of the world’s total agricultural production. Insects rank first
among these. For example , weevils are a real nuisance in wheat fields. Potato beetles
attack tuberous plants like potatoes . Insects are killed with certain chemicals called
insecticides . There are also beneficial insects that provide pollination . They must be
saved while killing the others.
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Erosion and forests <) g 4 )
The richness of the composition of the soil is very important for the growth of plants.
Soil, a thin layer on the uppermost part of the earth’s surface, is enriched by the activities
of decomposers that break down the remains of dead plants and animals . But rivers and
floods wash away this productive layer . Trees that block and lower the speed of the
water , and hold the soil with roots protect the soil layer . A feature of forests more
important than soil conservation is the maintenance of the oxygen balance of the earth.
%)? The thoughtless and negligent cutting of forests, the oxygen tank of organisms, threatens
the future of all living things
Y 2 gl (e (g glad) £ 5l B ARS ) Alks A g ¢« Ayl g )l ULl gall i aga Ayl (eI g ) S
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¥ Energy 4dual
§§)} Energy is an inevitable part of our lives . Transportation, heating , illumination and
;‘@? other activities like the use of household electrical devices demand electricity. Excess
¥ dependence on electricity has forced scientists to look for alternative energy sources.
g@z Countries prepare and apply their energy policies according to the needs of their
economies and their reserves of natural resources. Countries with many rivers produce
hydro-electricity . Even though dams cause the least damage to the environment , they
g@? alter the natural water cycle and flood plain which consequently results in climate
change . Asaresult of climate change, some species decrease in number or disappear,
while other species reproduce more and increase in number . The reclamation of the
area around the dam takes a long time.
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§@;§ Some countries use coal, natural gas, oil and other fossil fuels to produce electricity. The
smoke and gases that are released as by-products of the burning of fossil fuels pollute the g@g
i@? air. Consequently natural life is affected and ecosystems change. g@g
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i@} The most dangerous but the cheapest and most effective energy source is nuclear energy. %):57
Many countries use energy produced in nuclear power plants, especially countries without

i@} reserves of fossil fuels and water. When they work without any problems, nuclear power %@}’

§§);§ plants are very economical, but they are a big potential threat to the environment . g‘@:g
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i@} For example, the Chernobyl nuclear plant was providing electricity to a certain region of %@?
i@? the Ukraine. An exercise conducted carelessly caused the reactor to explode. This disaster %3?
0 adversely affected the Ukraine and the effects are still visible . The explosion and ¥
{¥ dispersion of radiation affected other countries as well.
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L¥ Industrialization gl 0
i@? Natural life was preserved and the products and activities of man did not harm the 5@2
environment until the end of the 1800s. The rapid development of technology as a result
5@? of the industrial revolution, which made life easier for humans in many respects, brought

5@? with it its own problems. The release of CO2 from the chimneys of factories caused global
warming. The nitrogen and sulphur exhaust from some factories caused air pollution.
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%):Z Moreover, man-made substances remain in the environment for a long time and don’t %)?
recycle for many years, if ever. The release of these products into the environment brings
L ¥ water and soil pollution.
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%):g The pollution that comes with industrialization doesn’t affect only the industrialized
i@? countries but also affects other, under-developed countries as well.
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L Global warming : gl Al ouldbal)

i@? Global warming is related to the increasing of(CO2) percent in atmosphere, this increase §§?

i@:? affects heat separation on earth surface eventually raising the earth’s heat way above i@?
i@? normal rate , this is known as (Green house effect). The global warming caused by the

impact of visible rays (one of sun wave lengths) with any septum, this impact will transfer g@g

i@? these rays in the form of heat. ; i@?
Juad o a3l oda Jigig ¢ g gl LAl B (¢ susl) dus] AU) dpd 3L alladl ) e Jas
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{¥ So, when these rays reach earth surface will be transferred to heat and still captured in the {¥
atmosphere. Whenever the percent of (CO2) gas increased in atmosphere , the amount of g@g

5@? captured heat will increase too. ‘ ; g@?
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i@? There are other gasses have the ability to increase the amount of heat such as : water vapor, 5@?
g@g CH4, NO3, and others.

Wl g NO3 (CH4A ¢ slall iy sfia 5 all Auas 53 e 5,080 Ll s jal cije dua TF
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Global warming is the most significant signs of the climate change on earth in the current g@z
i@? era. The effects of global warming can be classified as following :
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1- Extreme weather changes such as extreme temperature of weather in summer in last
decade.

el SBal) & Ciuall A Baadd) 3 ) jad) el o Jie puddl) LAlial) o sty

2- Rising sea levels, will submerge some coastal cities.
Adalaad) Cpaall (lary (§ i sl olia G gesia LS|

3- Rising the percent of water acidity, will affect the bio diversity in aquatic biomes.
Al slbal¥l B o gadl gl o i elal) A gaa duad gl )

4- Desertification: means that most of dry lands will become deserts.
S (S A3Lad) g‘bbwfh"“a‘g-."':' s sawail)

5- Increase of wildfires: due to extreme high temperature of weather.
S 81 a A pa U ) G sllad) (331 A Bl

6- Drought of land: due to the shortage of water supply , drought affect food security ,
many plants will dry and died.
Gl (e dpanl) Ciad Chigan g ¢ (AT ) o Ciliadl e ¢ olaal) clalia) (el e 1Y) Cilda
Ligady
7- Extinction: of some living species due to extreme environmental
conditions.
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£¥ Ozone layer:  ¢uis¥) 4k
Ozone or (03) is one of the natural components of atmosphere, it lays in the stratosphere g@g
5@? layer, the second layer of atmosphere. i@?
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i@? Although the percent ozone is very small (about 0.3p.p.m), but it plays tremendous role in %@}’
{ ¥ preservation of earth natural balance. ¥
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i@? Ozone is responsible of absorbing harmful ultraviolet rays (about 80%) . without ozone %):57
these rays will reach earth causing great damage to life and the existence of living

¥ organisms. ¥
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In late 1970s scientists declared that the ozone layer witnessed obvious changes, the ozone %@?
is notably depleted because of chemical wastes (CO2 and other gasses of industrial wastes)
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Also they noticed that more percent of (U.V) radiation start to reach the earth.
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The ultraviolet rays cause dangerous diseases to human such as : skin cancer and some
genetic disorders.
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Also cause skin dehydration to animals such as reptiles and mammals.
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A. Key Terms

Pollution / Pollution can be defined as the introduction of unwanted or harmful substances
into the environment.

Irrigation / One of the most important requirements of agriculture is water. Especially in
arid places, it rains at some times of the year and it is dry at others. Dams are
built to save water in arid places. Water collects behind the dams and is used %@?
for irrigation.

DDT  /enter the food chain and poison humans. DDT, which is not biodegradable The g@g

effect of DDT is more significant in organisms higher in the food Chain.

Radiation / Radiation is the process in which energy is emitted as particles or waves.

Erosion / Soil, a thin layer on the uppermost part of the earth’s surface, is enriched by the
activities of decomposers that break down the remains of dead plants and animals . But
g@z rivers and floods wash away this productive layer .

0202020700500 020207020000 0202000

g@z Intensive agriculture / The use of technology to increase productivity is called intensive
agriculture

020

Y B. Review Questions

i@? 1. How can we control noises to not harm our body?

- Protecting the human ear by ear covers.
- Using sound insulation protection.
- Eliminating the noises by oiling the machines and using the less noisy machines

planning the residential areas away from airports, factories, and high ways.

2. Explain the effects of radiation on environment?

Radiation affects the environment both physically and biologically. Nuclear trials and
explosions spread dust and smoke which block sunlight. Moreover, the air temperature
under the dust layer plunges because the dust blocks the sunlight. As a result there will be
serious changes in the climate. The biological effect of radiation is the damage to living
0 things. The sensitivity of organisms varies from species to species. For example, insects
are more resistant to radiation than birds and mammals. Grasses are more resistant than
broad- and needle-leaved plants.
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3. What are the dangers of irrigation to the environment?

- Irrigation drains minerals away from the soil through leaching.

- Salt present deep in the soil dissolves in the water and rises up, causing the soil to become
salty and dry.

- Microorganisms carrying contagious diseases are spread through irrigation canals.

- Fresh water fish and, in turn, the food chain are affected.

4. What are the benefits of artificial fertilizer?
- The use and storage of artificial fertilizers is easier.

- The type and dose of the minerals can be adjusted according to the needs of the soil.

- The soil can be planted and even provide more than one crop per year because it does
not need to be left fallow.

5.What are the measures against environmental pollution?

- The waste from factories should be recyclable. In this way we can save the raw materials
and also prevent the pollution of the environment.

- Fossil fuels used in heating should be high in calor ies and low in toxic substances so that
air pollution is reduced.

- Chimneys of factories and houses, and exhausts of cars should have filtering devices to
reduce toxic substances in the air.

- Tree planting should be encouraged so that the gas balance in the atmosphere is
maintained and air pollution is reduced.

- Recyclable materials should be collected and used again.

- Recyclable materials should be used as much as possible.

- And, most importantly of all, everyone should be trained to be aware of environmental
problems

Page (2)

0£050:050:0:020:070:0:0:0:00:070:0:0:0:00:070:0:0:0:0:0:070:0700:020:070:070:60:0:
02030:0:0:0:020:070:0:0:0:00:070:0:0:0:0:0:070:0:0:0:020:070:070:02020:070:070:0:0:

QR R QIR



jejejejejeioioiejojojejeioiotejejejeje o oi0j0j0j0je e 00
O aiall G jaial) 45630 b elal) Bale (ujyda [ Aalaad) gala il dlac)

C. Fill in the blanks

1. The ratio of oxygen in air is 2021 while ratio of carbon dioxide is 200.03

2.kinetic pollution. is produced by the movement of boats and ships or from damps.

3. carbon monoxide binds to hemoglobin strongly in the lungs and prevents the binding
of oxygen.

4. The reason for the rise in the CO2 level in the atmosphere is the fossil fuels.

and exhaust released from vehicles

5. The symptoms of lead poisoning are giddiness_, extreme fatigue And depression

0202020700000 0%0:07020000i020 000

£y D. True or False
{} 1. Mineral rich soil is not suitable for weed but suitable only for crops. False

3

ﬁ 2. The use of artificial fertilizers is easier than usage of natural fertilizer. True

3

u 3. Irrigation drains minerals away from the soil. True
4. Monocultivation is very beneficial for soil. False

5. The ozone layer reflects most of the UV light. True
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