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CHAPTER 1

1-1 Introduction é&oadall e e L
All organisms, primarily human need energy to survive. They get their energy
from food they produce or from their surroundings.
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Sun is the main source of energy on earth. Life on earth depend on sun light
energy. Plants absorb sun light energy by chlorophyll pigment in their
chloroplast and convert sun light energy into chemical energy. As a result,
plants produce their own food. Plants get water, carbon dioxide and necessary
minerals from their environment. Organisms which can produce their own food
are called as autotrophs. Most of autotrophs are photosynthetic organisms and
contain chlorophyll.
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Some kinds of bacteria don't use sun light energy but they use chemical bond
energy to synthesize the organic materials.
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All animals are heterotrophic organisms because they cannot produce their own
food. Most of animals get energy from plants for continuity of their generation
and survive. Some animals get it from other animals. And these ingested food is
digested to be used as source of energy.
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Unicellular organisms can be autotroph or heterotroph. Primitive autotrophic
organisms can produce necessary organic materials by using sun light energy

and they can take food from environment and feed heterotrophically.
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Add Your Knowledge
il glaal Cial
Osmosis is movement of
water through a semi-
permeable membrane.
Water exchange takes place
between cytoplasm and
external medium
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Cell Drinking (Pinocytosis)
(sis Q) WA @l
Swallowing (Phagocytosis)
((ealdll ) (s 1A JSYI) alal)
Taking large solid particles
which cannot pass through
pores in plasma membrane
into the cytoplasm.
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Example: Jts
White Blood Cells devour
the bacteria and viruses
which infect the body
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Do you know? Al A
Active transport is taking of
necessary materials from
low concentrated medium to
high concentrated medium
by using energy (ATP).
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Figure 1.1 Phagocytosis in amoeba Eoond
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Euglena is an autotrophic organism but it has
heterotrophic types also. Euglena diverse in
nutrition because autotrophic types get food from
enviroment in absence of light and if they live in
dark continuously; they lose their chloroplast and
live as heterotrophic organism for rest of their life.
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Unicellular organisms can get food by phagocytosis.
In this type of nutrition, cell membrane forms
pseudopodia and surround the food. Then these
pseudopodia unite around the food and a food
vacuole is formed in cytoplasm. This vacuole fuses
with lysosome which contain digestive enzymes
after completing the digestion, the digested food
pass to the cytoplasm and wastes are removed by
exocytosis.
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Add your knowledge it slzal ciu
Fungi are saprophytic organisms.

o .

* « In.saprophytic type of nutrition digestive They get energy by convert
enzyme secreted out of cell. Materials formed organic materials of dead
as result of extracellular digestion are organisms into inorganic
transported to the cell cytoplasm. materials. As a result they have

aly A 7 A adled) a3 5ok ¢ AN e ol g il A | Tole in recycling of materials in
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medium without using energy.  3lsall jai a8 ARy phal) 03¢y Aaplal) (2 3) gall 5 Bule)
SN e by (e 3l gall A gh g LIV da guageal) Ayl ) Do fungi fio p.ho’fosyntl}esis? .
48Ul aladiead (58 Sl adiie g ) fgdall s L) Aalany o g0 iy hadl) Ja

1-3 Nutrition in Plants GULil 6 G1a9ill

1-3-1 Photosynthesis  igAll slidl

Photosynthesis is an anabolic reaction in which water, carbon dioxide and

' radiant energy used, glucose and oxygen are produced.
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Photosynthesis can be shown by a chemical formula as
| follows: A sadll o duibuas diaddaclgy doal) sl 433, oSy (0 )

Activity
Observe one plant cell in
laboratory. Can you

Light identify chloroplast?
ener ; :
6CO, + BHO ._9'_’ CH0 + 6 @ How d_oes it look like?
Draw it?

odiall B Bas) g Al A8 4) 4
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Photosynthesis consist of light and dark reactions according to scientist
Blackman. OlLaSSl allall 188 g a3UAY) g ¢ gual) CS L (o (A gual) oL ¢ oS5
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Structure of Chloroplast slpAax]l Slogiwddl weS pi

Nicotinamide adenine dinucleotide
phosphate or NADPH is a reduced
co-enzyme that plays a key role in
the synthesis of carbohydrates in
photosynthetic organisms. It is the
reduced form of NADP+ and as such
is a high energy molecule that helps
drive the Calvin cycle.
g3 92 A5 galS ol (A (i) s b aalisl oSS
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The chloroplast is the organelle where
photosynthesis occurs in photosynthetic
eukaryotes. The organelle is surrounded by
a double membrane. Inside the inner
membrane is a complex mix of enzymes
and water. This is called stroma and is
important as the site of the dark reactions.
5l cliia b b gudl) Jilail) Lob Gany Al dpdaal) A
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Embedded in the stroma.is a complex

network of stacked sacks. Each stack is

called a granum and each of the flattened
sacks which make up the granum is called athylakeid.Each thylakoid has a
series of photosystems contain chlorophyll.Thylakoid membranes are the site
for the light reactions in which light energy.is converted to chemical energy

' needed for the Calvin cycle in the dark reaction.
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o Chloroplast w
! Outer membrane Stroma
——— )\,Q/
Granum
Inner membrane .
Thylakoid
Figure 1-2 Structure of chloroplast

Figure 1.2 Photosynthesis consist of light and dark reactions (Calvin cycle)
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a.’l.@ht reactions

squAll Gilclai

There are chlorophyll pigments in thylakoid membrane of chloroplast and they
absorb sun light. One electron separates from the chlorophyll pigment when it is
activated by light and this electron transported along the electron transport
system (ETS). During this transportation electron loses energy and losted
energy is used in production of adenosine three phosphate (ATP) molecule. As a
result light energy transformed into chemical bond energy.
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Do you know?
Sun is the main source of energy
for organisms. Green plants
transform this energy to chemical
energy which is necessary for cell
activities. Plants use some of this
energy for growth and life activities
and remain energy stored in form
organic materials as carbohydrates
Aoad) bl A8l e ) jiuaall A Guadd)
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Water is split into hydrogen (H) and
oxygen (O2) as a result of light reactions.
Hydrogen reduce the NADP (Nicotinamide
Adenine Dinucleotide Phosphate) and
forms the NADPH .
el @Dl S Aol (S gl g C sl () slall andly
G (i) el o) il b (g (o g ) S8y
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Radiant Energy — Chemical Bond Energy

ATP and NADPH are two important compounds of light reactions.
g guall NS b (laga S e QLN 05 a0 i) (AU Cppal) s gb 20l 0 g il 981} (A (Cpaen gy

b. Dark Reactions (Calvin™ s Cycle)

( g8JLS 6j99) paadl Gilclai

Dark reactions take place in stroma of chloroplast. (Figure 1.3) Light is not used
directly in these reactions but the products of light reactions (ATP and NADPH)
are used and CO2 is reduced. ATP and NADPH are used for reduction. At the end
of dark reactions carbohydrates or different organic materials are formed. Dark
reactions are also called as Calvin's cycle and its discovered by scientist Calvin
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sucrose or starch

Figure 1.3 The Calvin Cycle
Dark reactions are summarized 'as follows:

Chemical Energy — Chemical

Chloroplasts in elodea cells

Figure 1-4 Photosynthetic organisms
A- Blue-Green Algae B- Seaweed C- Sequoia
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Photosynthesis pigments dugall Glanll

Pigments are molecules which can absorb light with

ryou know? j distinct wave length and other light reflect or pass
Only 42 % of sun light through it. Organisms are vary according to type of
energy reach the earth. chlorophyll they have. Chlorophyll A and B have

And only 1-2 % of this
energy is used
photosynthesis.Remain

active role in photosynthesis. Carotinoids have role in
photosynthesis.

energy absorbed by g gl (uSalyy jraa 42 ga LSJL"‘-‘ s pal) palaia) Lgiey Ciliy ja A &L"‘?‘
atmosphere or transform L 392 9all Jb g 1S p il B g dad) ILUISH @ALAT o e jay ol LAY
into heat. sl alig sl | gl sl b Jlad o8 Lagd (qug 1) b il

£ ga Abla (ya Jadh 742 A Juas Heall Jhal A

/21 plasiud g5 23 M) 0w | Chiorophyll can absorb most of purple, blue and red
Jeilail) dules 8 ABUl) o3 (e add
0y ) i s i wave length. Chlorophyll reflect most of green wave
L A ol dsa gf o2l ams.x) Iengtl? so it is in green colour. Chl?ro!olasts may
contain chlorophyllA and B, carotinoids, xantophylls
and other pigments.
da gall J b alina (b g, 518 uSay | jaa¥l g (5,080 9 duaaisl) A3n gal) Joha¥) alina aluaia) (i 5 oISl (Say
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Xantophylls are yellow coloured and/insoluble lipidious pigments and appear in
autumn season. iy Al auga A jeliig (LM ALE 18 g o elll £) dia drias Cilia A CBL ¢ 1)

Plants, Blue-green algae | Bluish green | Chlorophylls—"
a ia ch

Green-bacteria, P Green Bacis

‘ 4

Plants, Algae, Bac Carotinoids

Y l" ‘
Plants, Algae, E Red, Yellc Xantophyll

Brown algae, Di Brov_ Fucaxanthir
Red algae, Bluis Blue‘ Phycocyani
Red algae‘ Red ‘ Phycoerythri

Table 1-1 Pigments used in photosynthesis (For study)
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Materials used in photosynthesis igAll cLiddl 6 Goasiwnll algall

Photosynthesis is a series of reaction in which simple
monomers are used and complex polymers are formed. .
Aasul) o) Lo 830 3 U (n Aods g el pliy | Rememberl]

§sinall Samie Al Ja cilia g JSAT g Mitochondria ano.l o
chloroplast are similar in

a. Water slall structure of membranes.
They both have their own
genetic material

~

Water is an essential reactant of photosynthesis. Water
is absorbed directly through cell wall in aquatic plants 5 A0Sl 5 Ly 54 58 siaal) AL
and transported to the chloroplast. Plants take large Laadls eyl cus i b g padl)
amount of water from environment but only 1 % of this Logs fuald i o ga &
water used in photosynthesis and remain water losted - - <
through stoma by transpiration.
Al clildl) & Al jlan A e 8 il slal) paiad | A gal) Jlaill dalae| A oulud Joliia ga slal)
(b AR olsall 038 (ha a7 ] (S0 Al (ha plall (e By ApaS UGN AL o) puadl) ot ) Sl g
) ey ) A5 YA Gad gBlal) plall B9 (S el Jilall) Alas,

. Terrestrial plants absorb water from soil by roots and transport it to the
' mesophyll layer of leaves where contain large amount of chlorophyll by xylem

vessels.

o s dua (3, gY) (e A gial) Al ) AJRT g jgdal) 3ok oo Al (e slal) dpda Y il Galiad

QA g 430 g Aau g2 g s18) (ha B S A,

Some photosynthetic bacteria don't use water as source of hydrogen (H) but
they use alcohol, organic acids orthydrogen sulphur(H2S). For example reaction
in green sulphur bacteria asfollows:

9 Ay guand) (alaal¥) gl Jasll G gadiiy agiS! (g gl JiaaS slall adiiud ¥ (b gual) Jalll L S Glan
Al sadll o o) puadd) o sl b 3G Jo Ui Jlial) Qs A G g gd) A S

el e s Al gy

2H,S + CO, Light/Chlorophyll — 2S + (CH,0) + H,0

b. Carbon dioxide (CO2) Gygu LSl auusgl L,_,1_,_,

Plants absorb carbon dioxide from atmosphere by stoma which found in their
leaves and use it in photosynthesis. When carbon dioxide concentration
decreases in leaves the absorbed carbon dioxide diffuse in spaces of mesophyll
layer. Carbon dioxide dissolve in water and pass easily through the cell wall and
reach the chloroplast in cytoplasm to be used in photosynthesis.
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Dioxide

1-3-5 Factors affecting the photosynthesis

gl Juioill e Gjigall Jolgall

| aasiadl payfi0 3L dcdo Cigy

1. Water <slall s

Water is used in light reactions of photosynthesis and
NADPH formed as a result. NADPH is used dark
reactions of photosynthesis for organic material synthesis. Hydrogen molecules
used in dark reactions decrease as a result of decreasing in water level.
Decreasing in water level causes the decreasing of esmotic pressure in guard
cell of stoma then stoma closes and gas exchange decrease therefore

| transmission of carbon dioxide to the cells decrease and at last photosynthesis

f level decreases too.

| ey il gl A g€ o AU () daalii o ST A gal) Sl dileal ¢ gual) CDS W A plal) aadiny
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Lyl (b geal) Jallatl,
Also photosynthesis level decreases when water level decrease in leaves they
crisped because it affects the structure of chloroplast.
S e i LY arali AN (31 W) (B slal) (g giua il Ladie L gadl) Sl (g gia (alddy LS
&) puadl) ciladiudl)
2. Carbon dioxide (CO2) JgulSil apusgl iLid

Atmosphere is main source of carbon dioxide. Respiration of organisms and
burning fossil products release carbon dioxide to the atmosphere.
Concentration of carbon dioxide in atmosphere is 0.03 %. Increasing in carbon
dioxide concentration causes increasing in photosynthesis level.
) A sial) clatial) §ya g L) b)) (bl g3 0 sSY Sl A i) jlaall 2 (g sad) DAY
Bal) 5335 .70.03 (sl i (A (g Sl ] (AU S5 L sl DR (B (g 8] dsas] A0 (DU
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= 3.Llight =qAll
Light is source of energy for photosynthesis. There are two
kinds of plants according to their respond to light. They are
s shadow plants and sun plants. Each kind of plant can grow
at a different level of light. So less or more light affects
photosynthesis level adversely. Light wavelength affects the
photosynthesis level. Photosynthesis level is high in red
and blue wavelength because chlorophyll absorb most of
light in these wavelength.
e GliLdl e Gle gi dlin | A gudal) Sl Alaad AUl jaaa gp 5 gual)
15 (a £ 58 JS sads O (S uaddl il g JBY Clibd A g guall Lagislaia)
: ol Ll S5 5 gual) (e ST o) A (U8 1A g gucal) (ha AR (g gnay L)
(Al JEal (5 fia o g guall o gal) JelN 5 A gl JAa 5 gl
L A— oaliay S gl O (355015 saad) (o sall Johall b 2 a (gl S (5 siuna
. o)) Johall 138 B ¢ glall alina,
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ynthesis

4. Temperature &jlp=Jl axjo

Temperature affect the dark phase of photosynthesis most since its reactions
are catalysed by enzymes. Any increase in temperature up to approximately
40°C accelerates the rate of photosynthesis. Above this temperature, reactions
slow as proteinaceous enzymes denature and it causes decreasing in
photosynthesis level.

Ao g3 DS Jdal oy Eua ¢ igal) Jiail) dilae (e dalliall dlda jal) Ao S IS8 81 el A jo S
W0 Bhy sl Jalll Jama (e gL A gl A 03 40 (s ) e 3 ad da o (BB o) ey )
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Effect of Temperature on Photosynthesis

. . 3 " .
minimy e ! \, maximum
i \ temp

\
iy

Rate of Photosynthesis

30

Temperature (°C)
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Iron (Fe) and magnesium (Mg) are minerals that dissolve in soil. Insufficiency of
these minerals chlorophyll synthesis and photosynthesis rate decreases. There
are other elements important for plants. For example Phosphate found in
structure of Ribulose diphosphate and Adenosine three phosphate (ATP), which
are important molecules in photosynthesis. Manganese and magnesium are
important elements and they are important for activation of enzymes used in
light and dark reactions.
(Al Sl Jimag Jibg gl olaall o (A5 LS ade aldl Ay AN B qigli (alaa a gaeiball g sl
Ol g i gd A 555 ) QuS 5 A 352 gall ciliagll) JUal) i Ao cilililldaga s AT palic dllia
Olaga Lad 5 laga () puais a gaunitall g Suitdall | A gdal) oLl Lles B daga cllija Lad 5 il gdl) DS
DUl g ¢ guall cdlolin B dasiinal) ciley JY) Japdiit

6. Soil ventilation d&y;ill Gigfi

Soil ventilation help root cells to absorb more oxygen. Insufficiency of oxygen in
soil cause root cells to lose their vitality. Roots cannot absorb enough water and
minerals and it affects the photosynthesis adversely.
o) Al (B oS oY) ALUS ade (5 S oY) (e el Galiatial e Ay pdal) LMAY 4yl 4 5g5 se L
dlee o Ll S g Galaall g slall (pa 488 LiaSipaliaial ) gdal) aolaiedd ¥ Lgd gaad 4y p3ad) LDIAY) ()a88
Hyall L)
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7. Plant diseases  diiluill ySlpoull

Virus, bacteria or fungi infect the leaves of plants and cause the de- creasing in
' rate of photosynthesis:
| ) plial) Jia (B ey LN (8 g il il gf L pSal) o il g i) Gasea
8. Atmospheric pollutant  sgxJl WH1lS1l Gliglo

Dust, pesticides and smoke of factories effect photosynthesis directly or
indirectly.These pollutants can close the stoma on leaves of plants.Then enough
carbon dioxide cannot be absorbed and rate of photosynthesis decrease.

B3 O s glal) 03g) (Say, pibaa i gl ydhila JSiy (S pdall S e adluaal) (lAa g Cilasaall g i) sy
ol sl Jara Jhy g 0 ga Sl S o AL A La paliatial (S Y Al il 51 g0 Ao 3392 gall 3
9. Genetical factors diiljq Jolgc

Thickness of cuticle layer on surface of leaves, number of stoma, structure of
cells in mesophyll layer, number of chloroplasts and amount of chlorophyll they
contain are genetical factors which effect the photosynthesis. Also enzymes
which used in photosynthesis and production of chlorophyll synthesis are
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1-3-6 Leaves and photosynthesis (,igAall slidlg (§ljgul

Water and carbon dioxide are used in photosynthesis. Water absorbed by roots
and transported by xylem vessels in plants. Carbon dioxide is absorbed by
stoma and diffuse to the chloroplasts. Remember chloroplast consist of two
main parts; grana and stroma. (Figure 1-5).
(o Al mad o gl Al ) glad) daiad plall A gudal) Sl Adae A ¢ g Shans] Ag slal) addiey
Glatadl) G S e padd) clatadtl) ) il g 8 58 Gak oo (s sl atash AU oalag il
(0-) JSAl)  (sandly (Bndd) ) LIS ¢ Chmpadtiiy Gl 33 (e (98I 8 g2l
There are chlorophyll A and B inside the thylakoid membrane. These pigments
absorb sun light. Reaction in which carbon dioxide used are take place in
stroma and organic materials are used at the end of these reactions.
aladin) Agd Ay M) Jelilll | (uadl) ¢ g £lual) oda (et b gDULEIIELIE Ja1d (@ g ) Sy i<l aa g
Cole i) oda Ay A Ay guand) ) gall AlREL) g ) B Catay ¢ g9 S B AU
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Figure 1.7 Malnutrition in
plants
(A)

Plant with number 1 grown in
medium without nitrogen.
Oar9xi 09 buwg (9 gain Td) O (1

Plant with number 2 grown

in medium with all necessary
materials.

&o Uauwg £)55 2 9 di
Wi olgall JS

Plant with number 1 grown in
medium without phosphorus.
098uwg8 (o Lbuug 9aii 1 08 di (L)
Plant with number 2 grown in
medium with all necessary ma-

terials ;
by 35 2 sall dis
B2 igrjy%jl dlgall JS

In absence of any necessary ma-

terial plant growth slow down
pac Al> 8 Ol gos Ul

dyygps 8olo gl vg>9
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Chemosynthesis JiloiSJlcLidl

Some kinds of bacteria produce their own food by chemosynthesis. Inorganic
materials are converted into the organic materials without sun light. These
bacteria get necessary energy for production of organic substances by oxidizing
some inorganic materials. There are some kinds of chemosynthetic bacteria;

Qo Ly plae 3 ga ) g guandl i 2 gall Jhoad s Al GRSl Gk (o Lgalada LSl ) 5 Gang gl
2 sl Gan 3aus) Bk e Ay gaand) 3) pad) ZLiY A DU Bl Jo U <) oda Juaad | uadd) ¢ gua
LibasS dafaial) Ly pil) ) il (amy Ui 4 gudanl),

A) Nitrosomonas  Cuyiill Liyisy

These bacteria found in soil and convert ammonia (NH3) into nitrite (NO2 ) as

follows: Al gl o ey 85 ) gl Jasats agiig Ay Al 8 Lkl a2 aa gl
2NH, + 30, Nitrosomonas 2NO, +2H,0 + 2H + Energy

Nitrate bacteria

| B. Nitrobacter Glyiill Lijisy

' These bacteria found in soil and can convert nitrite (NO2") into nitrate(NO3) as
| follows; <yl Jagad lgiSayg 4y Al (B LSl oda 2o 65 (NO2-) @i ) (NO3) ¢ MUl gail) o

A reell puyhao AL i Cigy

2NO, + O, Nitrobacter 2NO, + Energy
Nitrate bacteria

| C. Sulphur bacteria CuuSil LUyisy

These bacteria found in sulphuric water sources. These bacteria oxidise
hydrogen sulphide into water and sulphur. Energy produced at the end of
reaction and used in reduction of CO>-
Al |y sl g slall B g ogd) A S Lol o0 S Ay sl olial) jalian (B LSl 038 da g
G192 S g (AU 85 8 Aaniiiecall g Jo U Auled A daiiall,

2HS + O, Sulphur bacteria 2S + H, O + Chemical energy

H,S + CO, Chemical energy (C,HO) + H,O + 28

gauan (§)g4 alia Cuwli




RS e

These bacteria are called as chemoautotrophic organisms because they get
necessary energy by oxidizing inorganic material to produce food.
il & 3 gall Bansi 3ok oo Aa DU ABUAY) o Jaa LY 3 dulias Ciliilss b i) oda e
slal) FLY
1-4 Nutrition in animals GlilgasJl 6 G139l

Animals are heterotrophic organisms because they get organic food materials
from plants or other animals. But these food particles are not so small to pass
through plasma membrane so they need digestion.
CS Lo AN il gall gl il G dgpuas Ll 3 ga o Jeand L Laaal) 4010 8 cllils cl) gl
aagd) ) dalag 43 13 La D) eLES yie Wy pall 13a By Col 03 aladal) iy o
Animals are divided into three groups according to source of food; herbivores,
carnivores and omnivores
4 Al <l gaad) g o gadl) AS] il gaad) g cudil gad), ¢ 138d) jian coua Gle gana @G L) i) gaall andi

Carnivores asalll &3S Animals <l gal)

Frugivorus 4S) s 4ls| its  4s) g ‘
Herbivorus <lic) 4l Plants <Ll

- _—— - "
Insectivorus <l s 48| Insect < ia

Omnivorus <)) ‘ Plants and animals <l s
Detritivorus am&\M Dead organic materials 4

Ingested large food particles are broken down into their monomers and
transported to the body cells by help of circulatory system. Monomers like
glucose are broken down by cellular respiration in cells, energy and heat release
at the end of reactions. All of these reactions are called catabolism.
89 g B0 lusay acad) LA 1) Lgdi g A o) Leilia o () Led gl oy (A1) B ) aladal) iy el Ty
(b Boladl g ABlall (Ul g ¢ LAY (A (g olad) (i) sk (o a8 oISl Fla Al oY) iy Sl S Ay 4 gal
adgd) pand COS W) oda JS | cdleLinl) Algd

A rreied! a0 S Al i
@hagebamt_bot

1-4-1 Feeding mechanisms G&ia9ill Slui

All organisms need to get food to survive and they have different adaptations to
do it. There are different methods of getting food among animals, some of them
are;
b dllia @l LAY AAlAs AT agual g Blal) ad o oLl ol o Jganll dal) cliilsl) apen glias
¢ Lguaary g ¢ il gaad) (o alakall o dyaa.ﬂuha.a

B
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1- Direct method G piliall aaypnll

Only little amount of animals take the food directly from
environment. They are parasitic organisms get the ingested
food in form of monomers from the host. Some kinds of worms
like tapeworm is an example for these animals. Some aquatic
invertebrate animals get some food directly from water.

A St Adidls IS Lgd) Al (e B pdilia aladal) JAU i) gad) (e ALE dpag Jakh
daay yal) el Ja cluall £ 68 pary ciudaall G dalg) ciliyja JS4 A alisal) alakall

Bpdlia aladall (aany to Auilal) 4y 830 i) gad) (lany Juaad ] gaad) o3¢l Sl (A

}LA“ OA Figure 1.8 Amphitrite  Cu ol

° ) e, T'his animal feed on deposits and

2- Feeding on planktons JGloilfll Jc G339l live in deep sand of water. Has
many IL‘\'(,'.]H‘._’ XCINJ\.]C\ extend-

Planktons are tiny plant like (phytoplankton) or animal like bt g sy 5
(zoo-planktons) tiny organisms which live in sea and oceans. e
They hunted by invertebrate and vertebrate animals by filter Sy e PR

slnkog dalise Clplayl $ Bisill Lo

feeding method. Worms, bivalves and cephalochordates take il dlunyip plakll bzl ol blall
the planktons with water in their body and capture them by
mucous in their mouth and send them to their digestive tract. Some animals cilia
around their mouth to capture the planktons.
1 a A58y Ciliils (A gaad) cilailgdl) Jia Al gaang) (Al cilailgll) Jia 3 _shaa cilila & (31 sadl) cilailgd)
B LB A b gk o8 AR 4 8 ) sl Aaa) g sy iy el (B Gl
| ik e Lhilig galua b plall EAEL (Gul ) Jal A o) (i) cililin g cpaall & g3 g ¢l
el LY Lal g Jsn loa el sl e aagh) Sleall LY Lt s Ll sl B Abilaal) A2
Some animals feed on accumulated organic materials in the deep of water and
this kind of feeding is called deposit feeding. Some kinds of hemichordata and
some insects are examples for it. Figure (1.8)

Sl gl 3RS e B (e £ gil) 138 g olall (Blas) (B daS) jial) 4y guand) 3 gal) o ) gaad) (amy o3
e ) (A=Y) Jsdl) b e Alia) cl pdiad) (g g Jaad) djdai £ g8 (amy

@hagebamt_bot

3- Feeding on solid particles &l Glapusil e 1597

Animals have different body structures according to type of nutrition.
L3l £ o8 oen AdliA Ly quS) 5 @il gaall
A. There are cutting regions in mouth of invertebrates to (Do you know? \
increase surface area of food to accelerate the digestion. Elephants use
aiagd) ddas gyl aladal) prlas Aalce 3Ly 3 cily 88N 28 8 addd 3hlie a g5 | their canine teeth
B. Insects have chitinous teeth, tongue and absorption tubes. | for defenc?‘ 3"0.'" )
They involved in detection, grinding and absorption of food attack. Juo) padius

. |9 glaall Ll
particles. \ el |
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Lalaial g Lgdad g aladal) ciliy o
Nereis from invertebrates has muscular pharynx
supported by chitin- ous teeth. Pharynx extend out of
body capture the food and take into the body quickly.
S apddl) Ny IS Glindy ageda e agaly 4 il 80 (e (g gl
iy ad) ) sdlyg @L&H\hﬁihd PNy
C. Some vertebrates catch their prey strongly by their
front extremities and paralyse them by poison secretion.
pesd) 51 8) 3ok oo Ledi g dala¥) g sl (ha B gy Lgeaadl Ay iy Y (ylany liaas
Complete chewing is performed only by mammals which have'4 different kinds
of teeth. Each kind has a different function as follows;
| (AN g ddlide dida g 4l £ o3 JS LY (e Allida £ 6d] 4 Lgpal AN Clyudilf g8 he Ja8d JalSl) fuzaal) oy
A. Incisors; They used in biting and cutting.
B. Canines; They used in partition, especially meat fibres.
asalll Ll Aald g ¢ (A acll) asedil) 8 addiod LYY

" e e B oS La | galatia) qulil g clead g S Gl Lgd il ydal)

. C. Premolar; They used in chewing and
grinding.

Oakll g judaall 8 addiud cal ghalf
' D. Molar; They used in chewing and
‘ grinding. (ahlly plaall 8 aadiud (ul )
' Human also have these kindsqof teeth.
(figure 1.9) Teeth are different in animals
according to type of nutrition.
Herbivores have notcanine teeth but
. have more developed molar teeth.

(1.9 Js&l) . clhad) ¢ £ 6890 0a Ll i) (sl
clil gaall LB £ o8 uua il gaall A i) Calias
S ) el Ll S Gl gl (sl Al
| gk
Incisors in rodents grow continuously
during their life span. But they corrode
gradually to limit their size.

Aetha B DA jalena J8d ) 981 A adal i) gall

leada (e aall Lagy jat Jslis Lgigt

gauan (§)g4 alia Cuwli
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f Add your information.\
Some invertabrates have

rodent mouth parts.
Grasshopper is an

example for animals which
has jaws involved in
cutting and grinding.

aald (e ab o) Jaf Lgd iy 88U (any
&l 588 Lggal (1) ) gaall Jlia quaiad)
(e gaps)

Bl g aadl) A ardins adal gl

Nerves and

blood vﬁls

B

Figure 1.9 (A) Tooth anatomy

(B) Kinds of teeth in mammals. Many kinds of animals have teeth
for cutting, chewing and grinding the food particles.
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4"Feeding on liquids  Jilguul O @13l

It is kind of nutrition in parasites but there are

some non-parasitic organisms feed by this ﬁdd your information \
method. Some internal parasites absorb Herbivore mammals like horse
digested food of host organisms and some of and cow have bended molar
them absorb blood through damaged wall of teeth to broke the cellulosic

intestine. Some insects and leech feed on blood | wall of plant cell. This process
by using their driller and absorber mouth parts. facilitate the digestion of
Lbihl) e S Ghany dUa o<1y cilddhall L33 e £ 68 2 | cellulose by microorganisms
asagal) aladal) Lddal) cildidbal) (aamy (atiad A8y ) o3¢y 335 | that live in their digestive
I elaa¥) jlan A e adll alie Wl g dduaad) cliisll | system lead) Jia Ludilal) cilydill
| dalall adl) £ Jal aladialy adl) o glad) gl pdiald) lany o3 G ostlad) jlaat) adaast () pial 5 _Eal)

481 4 ot dglant) o Jgoudi ALl 4080
A : : Gl Al AB8al) cliilst) Ao gy 5 sl
1-4-2 Digestion  pAfll 3 ) sl QRIS Sl slsb
: _ _ k gl JLg_)gj
' Digestion is broken down of big molecules into

' their monomers. Carbohydrates, proteins and

. lipids are main nutrients. These nutrients need digestion to be used by

. organisms in production of energy and building new organic molecules.

| Digestion takes place in cell ( intracellular) or out of cell (extracellular).

AR palial) e ceaally cilisi g i LAG AN ad A gY) Ll ) 8 sl iy Jal) Julal adagl)
4 gaae ciliy sl g 4Blal) L) 8 4GS CLUISH Lgaadiod! adagl) ) 4idel) pualial) oda gliad A )

; (Glsdhz 1) LAl z A i (LAY JA0) i) B auagl) Eiaay Suaa

1. Intracellular digestion. " LilxJl Js1a pAfil

| (o eiad sary10 a3 i Cig

; Food vacuole which formed at the end of
| phagocytosis unites with lysosome.
i ,Digested food particles which can be
j used directly, like glucose and amino acids
. diffuse into cytoplasm. Wastes are
removed from the cytoplasm by
exocytosis. (Figure 1.10) Vatiote ~
avnl) aa 2 daalyd) Aglgd B gl Al 4031 5 gadl)
Lgaladin) (Say Al da guagal) aladall ciliyja pda | Jad)
p ksl (B Aulal) (alaa¥ly oS slSh) Jia ¢ B puilpa
S ZIAY) Gaoh oo a Bl gl (e il &) ) ol
(1= Jea)

Food molecules
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2-txtracellular digestion Uil zjls pAagll

Extracellular digestion is a process by secreting enzymes through the cell
membrane onto the food. The enzymes catalyse the digestion of the food into
molecules small enough to be taken up by diffusion phagocytosis. Since
digestion occurs outside the cell, it is said to be extracellular. It takes place
either in the lumen of the digestive system, in a gastric cavity or other digestive
organ, or completely outside the body.
pladal) adan iat o iy ) Jand alakal) o AN pLEE s cilag Y1 K dgles ga AglAl) £ A adagl)
43) O ¢ R A Giany aagll oY 1355 5 pdiial) Aaaldl sk o8 Ll Al S Lay 8 sk ciliy3a )
Ll awadl & glc JAT oo guae ol ol Banall ciygad & ¢ adagdl Slgad) Ciisadingd Ll Gaay AA) 7 A
Extracellular digestion is a form of digestion found in annelids; crustaceans,
arthropods, lichens and chordates, including vertebrates.
Lo ¢ cilbald) g clidY) g cilduadall g cily pddl) g cilblibhll b 3 ga gal) adagdl @) Ga JS& ga 4040 7 A auagl)
il Al 3 A
| gt gyt 3L i i

) Digestive
enzymes released

) Food
particles broken
down

€) Food particles
gngulfed and
digested
Epidermis  Gastrodermis
A
Figure 1.11 Intracellular and extracellular digestion la=) 59 LMl =0 ro..'a@.”
(A) Most of animals do extracellular digestion. For example hydra has a simple digestive system and do perform extra-
cellular digestion.  asJl z)ls euagll ddasy paisg b asan jlgx Lle hasgll $siz s JUall Jaw Gle Al 2)15 @uagll ddas) pois Sllgus! abins (1)
(B) Intracellular digestion. It can be observed in unicellular organisms paramecium and in sponges

2wl (99 posnselp| Al olal OIS 3 ailasile Sy LIS J51s musgll ()

1-4-3 Digestive tract droAa il GLiGI
Animals have different digestive system. (Figure 1.12) <ilida alb jlga Lgd <l gad)

General functions of digestive tract are; A gl Slgall dalal) Caills gl
A. Swallowing the food. alakal) £ 305
B. Breaking down the food into monomers. Al g) ciliia M) aladal) apeds
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" « C.Absorption of digested food. p gl alakal) Lalaial
D. Excretion of wastes. Ll (cladll) z)A)
There are 2 kinds of digestive systems they are; complete digestive tract and
incomplete digestive tract.

Aals y& dpaan BUB g ALalS dpaiar LB ¢ Lad andagd) jlgadl (e gle o dllia
Incomplete digestive tract:. AlolS uc draadf) alio

This kind of digestive system has only one opening called as mouth and it used
for ingestion of food and excretion of wastes. Planaria has this kind of digestive
system. This system starts by mouth and muscular digestive tract and extend as
branched gastrointestinal cavity. Planaria are tiny aquatic organisms and they
feed on organic remnants. During ingestion digestive tract extend out of body to
take food and extracellular digestion is performed in digestive tract.

Ll L LB cidLadl) ) A g aladal) £OUY addiion g adl) oawd Jadd 3aa) g a8 ddadigl) Slgadl e £ i) 10
S g3 Ly gaiS ey g llanl) canagl) Slgadlg adll ok e AU I Al akag) Sl (e g il 13
o) anagll Sl Sy ¢ EIEN) pLET A puaall S o g3 § B i dile LS (A LD g e

agd) gl 8 LI ¢ i anagl) Addae ¢ a) alyg alakall JAY acall 7 A

@ ool yfaee LD duido Cig
@hagebamt_bot

‘ Ocelli (eyespois)

‘ rHow do parasites which cause\ ,;:/

: the anaemia and meningitis /’" ~—— Auricies

| infect the human body? X T ;

i gl g ?-\M Al M‘ ‘:‘L:"‘:‘AH‘ Al S — = ."-—.—A = Corebral ganglia

SObadY) ax Lol
Mosquito is carrier of these
parasites. It secretes a kind of
substance on human body to
prevent blood coagulation and \
absorb blood. Only female Gastrovascular 7
mosquito absorb the blood. And cavity
parasites pass the human body
in this way odgd ALY A (i ganl)
pad e 3 gall e £ o8 JoA k)
&)l palaial g adl) S35 adal eyl Figufe
g pdll paial AN A Jadd kgl
L AR ol Gl puany bl

> Lateral nerve

cord
Transverse
/ nerva

N
o~
.f‘.

Mouth Pharynx

ve system 1n planaria
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o éb%lete digestive tract: JolSll anfll jlLasl

This system starts by mouth and end by anus. Earthworms have this system
and feed on organic materials in soil. These animals absorb nutrients by
muscular pharynx and then it passes to the crop where food is stored. Then
food pass to the gizzard where food broken down by help of small stones in it.
Extracellular digestion happens in digestive tract digested food absorbed and
wastes are removed through anus.

Tl Aa8 Bk e (g adll Baske e allaill s Ty
Add your information ) o Lgdall Slgll (ode g3atig allaill 1ia (a,¥1 Glas dlliad
Caecum: _sY) daid 3,k e W13 nlial@g Lilgandl yaiad 43l
Itis a fingc.ar Ii.ke small extension als Ena Alimgall I Sy ‘,3 il agalill .yl
.at the.begln.nmg.; of Iarge ew| S Eua Lnsall o f"-’-]“” =, ‘u .ﬁLaJa.H CrHAS
intestine. It is site of cellulose @slall gola aagll ool T 55l e lins

digestion in herbivores. 3, s Y
T . . ) 3\ < I 2 2 ~ | o I 3
slad) Al (A ) dpdy e SN (8 o ol Leaiad S (ol daa bW (qaiagll Sleall (08

il gl B 5 slibadl) aagd adga Ad) | Adidil) 1C il dald A e Lgie palall]
It causes dangerous medical h - »
prob- lems in human when it is
inflamed and can be removed by
surgery. b § b dub JSla ey
da jally 4dll3) (S g gl (18 LA:'@)

A s e S Al Cigu

Figure 1.12 Dug@stive system Typhlosole —
in earthworm
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* 17-3-1Movement in digestive tract oAl jl@xl 06 GSy~Il

Food transported by movement of muscles in wall of digestive tract by fimbrea.
Movement of food by fimbrea performs in animals
which have pseudocoelomate. In other animals
food transported by contraction and relaxation of
muscles in wall of digestive tract. These wave like
movement of muscles is called as peristaltic
movement. (Figure 1.14)

AS A ok (o sl SR

" Do you know? ) S Ul B Bl
Glands which found in mouth LIRY) Al gy anagd)
has different functions than dhau) gy plakal) 4S 2 (5258
secretion of digestive enzymes. A @il gaal) A calaay)
They sometimes involved in @ IS ale Giga Ll
calmness of prey, prevent pain JE oy ¢ gAY cilligall
during biting prey or prevent oAbl (51 sk @e alakall
blood coagulation in some s CSanl) elA il g
insects il g Lgd adl) Baga gall 252l PEVER, W

LS Aadlgl) QL::'J”JE IR e 44-‘33-‘ i< JA_‘ RS fin e
Ay Al £ g3 (2 Ula) A adal) AS AL el Figure 1.13 Peristaltic movement

§ it uylase O ddo Sigy

Lasﬁﬂ\@géemﬂ@dji@ﬂ)

|
[
|

1-4-3-2 Anatomical and physiological structure of digestive system
There are different types of digestive systems in animals depend on the
nutrients that they ingest.

L gl ) Aiiad) pualial) o aaind clil gaad) B auagl) 3 jgal (e Adlida £ 5 lia
Parts of digestive system according to their function as follows:
CA. Food reception zone plakit Judiwl Gihio

It is front part of digestive tract and consist of mouth, mouth components and
muscular pharynx. sl aglllgadll Gligag adl) (1 (98 g radagd) Sl (e ol s Jall sa g
Digestion start in this zone by secretion of ptyalin enzyme which involved in
digestion of complex carbohydrates like starch. This enzyme found in snail,
some insects, mammals and human. Ptyalin enzyme lose its function when

gauan (§)g4 alia Cuwli




small intestine( Tongue Is a distinctive feature of vertebrates that help chewing

" « reach-the stomgx_wigemi digested food. Digestion of starch completed in
= ing of

and swallow

PR R W, OB
a | foo closes the
trachea-duririg swallowing and
Add to your information food pass into oesophagus
Many plant hopper species exude waxy then by peristaltic movement
secretions from the abdomen, and these transported to the stomach.
sometimes form long strands, such as can be a3 518l Alkaial) oda 8 adagdl fay
seen in this photo. The long waxy strands RAPEW PYP{PV-T W BV URRPRI| W kil
may provide protection from predators it o A YIS aa gy LA Jia Baaal)
could be that they fool a predator into Oy 9 iluailll Gl pdall (ans g g i)
attacking the wrong part of the insect, and the A Seay Ladie did Bl g clilil) o ) B4
wax breaks off while the insect jumps to oty (K3 o gagall dpdi aladally 3aral)
safety. daml), oa @haall) 488 plaal) & Ll
Cll) ugdld £) 5if ol 5 i b aolad A il AN § paal)

O dpacs ‘.&Ubé! (1020) |0 0l e jall clead (3liy _alakal) e300 g
.G%Y\ubug&d%ﬁacgh#‘ g5 all ) alakall yayg adil) sl i) g
o Ly OSa LaS ¢ Ayl Uh gl Baxall ) daaail) AS jal) JAIE A3
hgdl) B¢ a8 3, eall old

oadlaal) gl Amadt) | L L e

FAAT 488 ¢ A idal) il gl o 5
e Uadl) ¢ 3ad) daalgay (i sidall
J'.i'.iﬁ Lain &A.\ﬂ‘ Sl g ¢ 3)&;3\
Ol s A 8 pdall

B. Transport and storage zone panaies

Sujkillg JAill Gahi

( Ph%ryn%nvolved in transmission of nutrients \
gestive tract in

vertebrates and some invertebrate. Pharynx is - -
followed by oesophagus. It's front part.i i
enlarged to form crop in come animal
stores the food, moistens it before dig in birds. This stored food became
semi digested before coming back for offspring. (Figure1.14)

CONDLUCTION
Esophagus |

—  STORAQE AND

EARLY DIGESTION

Stomach (verstrates |
5

WATER ABSORFTIO
CONCENTRATION CF
sSoups
Lange inestine [vetatiles)
ndgul insects |

gauan (§)g4 alia Cuwli




T

~ =

\ \\:\

o

" o e sl agald) oy |l any g il BRY B adagl) Slgadl ) AR ualiad) (85 LB agald) o Ly

skl & A JB Ak yig alakall Alagad) ¢ JAS  Aadll) cil) gaad) & dbia gal) JuSEE alaY) £ Jad) S
Suadll 3 g2 O JB 2 guaga Andi ¢y JA) aladal) 1 s

W Teeth, salivary glands Chewing food and diestion ¢
Peristaltic movemen

W Gastric glands Food storage, destro
he pro

:

Water absorbtion and s
Anus. W Defecation proce

Table 1.2 Parts of digestive tract and their function
C. Digestion zone. pAflll Gihio

A e puylaee i3 duid Cig
@hagebamt_bot

Stomach used in digestion and storage of food.in most of vertebrates and some
invertebrates. Food mix with HCI acid in stomach and exposed to the
mechanical digestion by peristalsis. This_digestion takes place in arthro- pods
and birds. Stomach consists of thick muscular wall in herbivores and
carnivores. There are gastric glands that secrete the pepsin enzyme and HCI.
Pepsin enzyme involved in digestion of proteins HCI kills the prey, terminate the
bacterial activities and help digestion of food.
el 58 g gl paala g aladal) abidg el S8 (hany g il 88 alina (A alakal) (A0 5 adad (A Baral) ariid
O Barall (985 ) guball g cibliadal) (8 adgl) 138 Giaay maadl) Gk (8 (Sl adagll (a g Barall A
L5518 550 Ganla g Commanadll 3 555 Lpna 058 Gllia o gl ALST il guall g i) gall B dlaans e jlaa
S ol g 4 Sl AN (g ¢ Ay AN SRy ey 5 618 g gl Glaala il g ) audad (B Craeal) 2 ) o LSy
plasijece
D. Last digestion zone and absorption plniolg pad dihio psi

It known as intestinal zone. Intestines are long and bended in herbivores while
shorter in carnivores. There are finger like structures called villi (and micro villi
on villi surface) in inner surface of intestine to increase the surface area for
digestion and absorption. (Figure 1.15)
psall) AS] il gaad) B puall () 685 Ladyy Andilal) il gaad) B Aifia g ALy g plaa¥) 0985 4 gaall ABbalally i pas
Bl plaadl AR hacdd) B (e 3N b o ABSAN il 311 5) Clle 3N and aslal) Andl cuS) 5 3 g8
abaia¥) g aagll placdd) dabesa

(a0 (S)g4 alua Cuwll < _
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. Do you know?
’ ) Normally, we do not feel the
w- 5 intestine’s movements, but, if
/ g ‘\ we eat too much, we can

(' ol | ~ experience a painful sensation
-l ] _I» ¥ and, if we get a food poisoning
f ~ we will suffer of violent spasms
' and pain. Vomits and diarrhoea

o are caused by the irritation of
- - i \ the stomach and intestine
caused by toxins. ¥ ¢ sl &
Semi digested food pass into the small intestine SIS 1 OS¢ sl S g o

Ll 1305 A0 ) gnll LiSad alaall (pe
T Jlgull 5 o Al Dany 3l

through pyloric sphincter. First part of small
intestine is called as duodenum and it receives the
secretions from the liver and pancreas. Liver

pazall
produces bile and pancreas produces the - R
digestive enzymes. Food mass digestion complete
in this part and called as chyme. Semall 1 Jejunum—} R e
Gl A o) Al MR ¢ A88A plad) ) & pulageal) A aladalfy e [eom—— S
Al 4 g pde V)l ABBA) slaall) o J¥) sl ' )

T ul Siall g 1 phkall Al il |l Siillg sl ige <l 318N
| gl asge Sl 10 A aladal) ALS adan JaiSy dadalgd) ciley 33Y)
| Pancreas contains different kinds of enzymes they are;
ey Y (e AlliSa £ 651 Ao (a0 (g gy
- A. Trypsin and chemotrypsin involved in digestion of proteins.

i gyl audad (A e A garSll g (e A & Ly
B. Lipase digest lipids into fatty acids and glycerol.

Cralsll g Liaal) alaa¥) & ¢y gaall adagn SauUll

C. Nuclease digests the nucleic acids. Al palaal) acdagy s gl
D. Amylase digests the starch molecules. L) iy s pudagr Salaa)

| et guyfas s ks gy

Functions of liver: wSIl Wbillbg )

A. Detoxification of blood. ‘ adl) (e o ganad) 4)3)
B. Stores the iron,vitamin A, B12, E and D. (A, B12 <E ,D ) <ilinalid g aaal) ¢34
C. Produces albumineand fibrinogen proteins. Cadalll Al g g (i gal¥) il g i
D. Stores the excess amount of glucose as glycogen s Ui JSdy ail 1) SISl 34
E. Convert ammonia into the urea. Luss ) L gaY) J g

F. Produces bile from partition of old red blood cells.
dagadl) £) paad) adl) LI 46 Jad (e 51 jhal) iy
G. Regulate the amount of cholesterol in blood. adll A Jg il oSl MAS padas

Jwan (S)gi alua Crwll 24‘
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Do you know? The golden

- N

>

yellow colour of bile is formed

by partition of haemoglobin of

old red blood cells. It involved

in digestion of lipids in

duodenum  _ia¥l il ¢Sy

Ol sagdl Adjad (e sl skall

acad LA Aagadl) ) jeal) al) LA

e AN A gl

\_

Functions of small intestine:

(Add your knowledge \
Length of small intestine depend
on nutrition type. Length of small
intestine in frog larvae which is
herbivore longer than small
intestine of adult frog which is
carnivore.  ain 4884 slaad) Jgh

Gl yy A A8 plaal) Job Akl £ g8 e

slad) (e Jhl ude Ag) & A galdal)
@;.m A1) Aadll) galiall 4aa) J

E. Water absorbtion zone

Nutritional needs

ALl S Il Glslisul

ddidall slooill waillbg

A. Completes the digestion of food absorbs the
nutrients. 4B palind) aidy alakl) adas Jasy
B. Carbohydrates are digested into glucose,
galactose or fructose and pass to the blood.
pall Juii g 59 8l g jeisisl) (oS olSl) ) il o 9o S aula ol
C. Proteins are digested into amino acids and
pass to the blood.
Al ) JRES g dsisal (abaal ) i ) auan ol
D. Fatty acid and glycerol are pass to the
lymphatic system.
@all) Slgall ) Cnpeadall g dinal) Galaal) s i oy

slall plniol Gdhio

Large intestine absorb water and defecate the
undigested food in form of a solid mass. o<l
Llin AL (<o 2 guiagall y& alakal) 7 a0 slal) Ui claal)
Water absorbtion is important for terrestrial
organisms like insects birds and reptiles.
cial) g 3l g Jgalall il pdia Jia duda Y1 ClSE aga slal) (alialial
There are many bacteria in human large intestine
which convert some organic material into vitamin
K and little amount of vitamin B.
oan Jgad Ay Gladdl Uil plaad) B LSS (e yaad) i
@ Cpalih (o AL dsaS g &l (pralih ) Ay guand) 2 gall

| Oﬂ)-g-‘:-‘-" uﬂ,’M @%% ég.)

Organisms obtain the energy required for all their metabolic functions, growth
and for the repair of their damaged tissues from food.
alakall (ya AGIY Lyt = 3lal g W gad g dndal) Lgdill g avand da P dBUal) o diald) cillilS)) Jugas

gauan (§)g4 alia Cuwli
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The energy that food provides is necessary for the continuity of life on earth.
o) e slad) 4y ) jaial 4y )9 e 18 W dgs ) ABUaY)
Food can be divided into six groups, according to its composition: -
WS 5 G GlS gana G ) aladal) a8y
-Carbohydrates <loak gl - Lipids o4l - Minerals .ol
- Proteins i g ) - Vitamins clinlidll - Water sl
All of the above nutrients are essential for a balanced diet. A deficiency of any of
them may give rise to serious metabolic disorders. Carbohydrates, proteins and
lipids are used as source of energy but others are used in regula- tion and
activation of metabolic activities. (A AU A g ula o3le] B oS Ral) Al ualial) area
haas G gaally i g sl g < o g S addiad B bl duayl il ) ) e @l el o B¢ sie
Laly) Andsl) Jadiig adali A AY) gl asidiog Laly ¢ 43Ul
A. Carbohydrates Gljaidgrpsil

Grains are main sources of carbohydrates. They change into simple sugars
gradually in digestive system and contain amount of fibres. These fibres limit
adhesion of carcinogenic material on wall of intestine and they prevent colon

cancer by this way.

S ssals pdagd) gl (B L s Anasy ol S ) J o g Sl L ) jabaal) (e gaad) yiad
A8y ) 0gy () 51 98N () pu pdal g plaa¥) jlaa Ao Al o) 3 gall Blaill Cpe CiLAY) 03a a3 CELIY) (e Aas
Dissolved fibres in oat prevent absorbtion of cholesterol and some harmful
acids. But large amount of fibres prevent absorbtion of iron, zinc and calcium
from food. et (81 Bl galaalll Gan g J g el S aliaial aial (8 gl B 403 Lt
aladal) (ra o gandlSl) g Gl 3 9 aad) (aluaia) adad i) Cpa B sl
B. Proteins GrLixig pudl

They are the basic structural elements of the body. The development of an

organism from a zygote and the formation of its organ systems are entirely

dependent on proteins. (Al AN jeki o) el Lpala) LS Al jualin) o4 clisig )
AQLAA) Aplaal) (aleal) (e le gi Claaling Ay guand) A3 gl cp oS g A 3l

' As has already been stated, proteins contain 20 different amino acids which are

structurally and functionally different subunits. Some of them are synthesised

within the body and some are imported, since they are unable to be synthesized

in the body. There are 9 vital amino acids that can not be synthesized in the

body and they have role in development of children. ;

L€ 5 Allida Ao 8 cilan g A 9 ¢ Adlidal) Luiaad) alaal) (e lo 53 20 Ao clisig ) g giad ¢ Wlu U 83 LS

oalaal 9 dUs acal) B lgaial (Say ¥ G ¢ AY) Gl 3 i) aly g asl) JANS Wgudany aaieali oy Ll g g
JULY) gad (8 0 Ledy ) A Lgauial (1Say ¥ 4 g Al

Juan (§)g4 alua Cuwll 2_6
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' D. Vitamins G lizroLirall

Foods-vary in their quantity of vital amino acids. The qualified proteins contain
adequate amounts of vital amino acids and are casily digested. Generally, animal
proteins are qualified but plant proteins are non-qualified.
calaal) (e AS cilgas oAb gal) i gl (g gind Ay gad) dplal) (alaal) (e LgiaS (B danka)) g o
B giS b ALl i gl (Sl g B oS A3 gaal) lisig o) ¢ ple JSdy AL gy Lganad alyg 4y guad) Apia¥),
C. Fats Jgfall

These giant molecules yield the most energy in comparison to other molecules.
There are two kinds of fats; saturated and unsaturated. Saturated fats are
generally obtained from animal product with exception of some plants like
coconut oil. Plant fats are unsaturated fats and necessary for human body for
health. Ga e g Uy (g AY) iy jally & e ABUal) (e ja ] ABBLaa) iy Jal) oda il
il Gany LTIl 4) gaad) clatial) ¢ ale (94 dapdial) R al) Ao Jpandi Gl audia 8 g audia, (g0 2
Clady) aus daual 4y g g Arpdia i 503 (A ABLAN gpal) gl Ssa ) Jia
Consuming large amount of saturated fats causes arteriosclerosis. Fish contain
omega-3 fatty acids which have a role in prevention of heart attack.
Al Aaal) 3 b gl palaal Ao dland) g giad |l ydd) cabial e dasdiall ¢ g8l (pa B S draS gl
Al gl e Bl B 50 1gd

| O pasiead! (0 fude0 3L Ao Cige

Vitamins ingested in food and plays important roles in regulation of the body
metabolism. Most of them cannot be produced in the body. Vitamins have two
types according to their solubility; water soluble vitamins and lipid soluble
vitamins U5 oSa auad) (b () SR B0 B Lala 198 qaalip plakal (B gt gliss () cilisalisdl)
QR Al 4ild cilialid g o lall Gl GlpAll A8 Clinalid (il 5all Leialild o (il o linalidll aal) (4 Lgealins

E. Minerals Jalaall

Inorganic molecules, or minerals, are as important for body functions as organic
molecules. They are required for health, continuity of metabolism and in the
formation of bones and teeth. Jia LgLia acad) il of dagea ¢ Calaall i ¢ Ay guanl) iy S

L) g allial) 0y o83 g AIBR Sl 4G ) paliead g Aauall 4 ) g pa (g A guanl) iy S
They are divided in to two main groups: Odlaal) 1 iy Oie gana ) dacda A 9
Essential minerals (calcium, phosphorus, sodium, potassium)

(popalissll g agaagall g ) ghuu sl g o gauadlSl) Ay ¢yilaall

Non-essential but recommended minerals (magnesium, iron, copper, zinc and
other trace elements)

(A diia yalic g Aijllg (ulaillg Laall g o grniiall) Ly age (819 Al & Galaa

Juan (§)g4 alua Cuwll 2?
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U8l vegetables scaling skin
. -
Gl gpad g dlanad) 5 ¢ B2 ¢ qula hlad) alal) G - CLA canl)

N
egu 9. C Reribe .
A LN N e IV B
RS v ral -

\‘r S //‘
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LR «|Tomatoes kLB SN vessels disorders Lt
T s ey ) iy
~ I : LLNCKE DC
g pealls //“R\ Wal) Sl jhadal g
Aegetable, oils Nerve dRuae
S35 ) ) J9% Ll el g gl g jludadl Igﬂﬂ

(Phylloquinc
bacteria. (gL ¢ gl pad &) g pad
(Cois o) 4 gnall Ly il 38 (0 plucy

2 Get active for an GO you know? Human j
s > _hour or more and most of animals can
et teqy day survive with diet that
contain enough energy e
steps o« -~ wose water | Without carbohydrates.
as a an Eskimos diet contajnAtarge

healthy <amount of fatg.amd proteins
lifestyle e arfount

drates Gl (S

D Eat more fruit

Eat fe nacks and vegetables

and select healthier ' F
r alternatives

moffthe TV
or coxyputer
and get >{ivs

il g SN e ALIE dpaS ol )
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Review Question

Question 1 : Read the sentences carefully and write if it is true or false?
1. Plants use inorganic materials from environment to produce necessary
material. 49l 3 sal) ZUNY Al e guae € ) g0 LAY padiud, T
2. Chemosynthesis is production of organic materials by oxidizing some
elements. _waliall Gl 3aus] g3k oo 4y gulanl) 3l gal) L) g8 AlaSl) gl35, T
3. Water is split into hydrogen and oxygen in light rections of photosynthesis.
Aol Jhalll cldas ¢ gl A CpaaS gl gt () slall andly T
4. Some invertabrates have a muscular pharynx which supported by chitinous
jaws to catch and swallow the prey.
Lo i g A i) Ao Gl ATIS (Shy o g0 0 e p galf el S ey T
5. Incompleted digestive tract contain mouth and anus.
gy adll Jo JuiSall S faagd) Jlgdl iy F
6. Bile liquid is produced by liver. !l &b ¢ il (5 5l gl ol T
7. Chloroplast is a double membraneous organelle.
SLialiiaa g e duzae A o) padl) cladudll) T
8. Digestion of carbohydrates completed in stomach sl & < ja g S auaa JaiSy F
9. Food materials transported by diffusion through digestive tract.
Geagl) gl e JLEINL JEE 4050 gl T
10. Oat contain dissolved fibers which are ‘important for heart.
Gl dage Llhe ] o Glbgdl) iy T
Question 2: Answer the followingyquestions 4l ALy oo caal
1. What is the function.of gizzard and which organisms have it?
Lgstia Al dad) cllils) 4 Lag Adagal) Aidig A La
food pass to the gizzard where food broken down by help of small stones in it.
4§ psuall b jlaal) 5acluey alakl) dSEL i Alagal) ) alakal) ey
2. Explain the structure of chloroplast. sl padl) Claduddl S S - 44 page 4
3. What are the factors affect the rate of photosynthesis?
el S Jama o 55 A Jalsad) a L
1- Water 2- CO2. 3-Light. 4- Temperature. 5- Minerals. 6- Soil ventilation

7- Plant diseases. 8- Atmospheric pollutant 9- Genetical factors o
4. Explain the extracellular digestion. Ll 7 A adagd) 7 540 pa e AT
5. Explain the complete digestive tract. Jall aagl) Sl zod) pgGe 20

6. Write the parts of digestive tract and their functions. Wil gs aagdl gl ¢l is)
7.Write the functions of liver. asl) ciila g sl page 24

8. Which nutrients are used as source of energy?
ABUall jumaS addiud A1) 4dad) gabiall a ba.

=
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" « Carbohydrates, proteins and lipids are used as source of energy
ABlall jaaas addiad ¢ ghall g i g sl g < b 5o S
9. Explain feeding in planaria. L A Ayl
Planaria has Incomplete digestive tract. This system starts by mouth and
muscular digestive tract and extend as branched gastrointestinal cavity. Planaria
are tiny aquatic organisms and they feed on organic remnants. During ingestion
digestive tract extend out of body to take food and extracellular digestion is
performed in digestive tract.
S rn (g 2a iy 92TS Yy g ilae dpancad BB g adl) 35k (o Ul 1A fay, ALlS 1 dpanan BUE Lgzal Ly LD
) adagd) Jlgad) diay ¢ eI U 4 gaall CBlA) to o3 g B e dpila S A L USLY g )it
o) gl B LY 8 adagl) dles ¢l a) Al alakal) Y avall 7 A
10. Write kinds of teeth and their function Ledil gy (L) £ 93 s
A. Incisors; They used in biting and cutting. ghiill § kil 8 213508 aba) 68l)
B. Canines; They used in partition, especially meat fibres
asalll Cil) daldng, (44 38) asudil) & addiod by
C. Premolar; They used in chewing and grinding

el e s Ao ig

Cadll g faal) A addind ) ghl)

' D. Molar; They used in chewing and grinding. Cadall g el B adA0S (gl g
| Question 3: Explain the following scientifie:fact. Al Aalad) 488 = p

' 1. Some reactions that occur in chloroplast are called as light reactions.
| A gun SN A ) ) ilafiadil) b it ) eole ) any
' Because it needs light there are.chlorophyll pigments in thylakoid membrane of
. chloroplast and they absorb sun light
uadd) 5 gia alial g £ padd) ol Bl 1 gL cLES B b g oSl flual a6 ¢ gl ) Lgdala Gy
2. Photosynthesis rate decrease and stop after a certain degree of temperature.
| Aima 80 da 3 day LB ghy g A gudl) Sl Jara Gaddy
Temperature affect the dark phase of photosynthesis most since its reactions
are catalysed by enzymes. Any increase in temperature up to approximately
40°C accelerates the rate of photosynthesis. Above this temperature, reactions_
slow as proteinaceous enzymes denature and it causes decreasing in
photosynthesis level.
Aol gy DS Jdal oy Eua ¢ (A gadal) Jfiall) dlae (pa dalliall Alds jal) Ao S IS8 81 el da o i
A0 385 . gl Al Jana o £ e Ay gia A )3 40 Mg A Jaai B Al A Al ) of L cilay Y
ol Jeiail) (s glasa alidd) A Cuandl g A g ) Cilay JY) Sl Ena cdle i) Ualy ¢ oda 3 ) jal)
3. There are finger like projections (villi) in structure of small intestine.

AaBa plaal) S i B (il J) aual) Andd cilp g Sllia

micro villi on villi surface in inner surface of intestine to increase the surface
area for digestion and absorption.

gauan (§)g4 alia Cuwli
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- o gabaiayl g adagll mhad) dalua 33 slaadd AR mhad) b clile 3 g e 48l clle
4. Defecated wastes are in solid mass form. dila ALS JS& (B 5 pual) cilldll) 580
Large intestine absorb water and defecate the u<isi .undigested food in form of a
solid mass

ila AL JCy o gulagal) 1 aladall 7 Al g plall Galiad Aalil) olaady)
5. Some pepole suffer from arteriosclerosis. Ol o) el (pa (gl (i) o

Because Consuming large amount of saturated fats causes arteriosclerosis.
Ol ) Ll oy Aaadial) (98] (ya B S AgaS gl Y
6. Euglena diverse in nutrition? Aplal) de giia e 5l)
because autotrophic types and heterotrophic they get food from environment 'in
absence of light and if they live in dark continuously
b sdiny 1 58 1)) g £ gl Qe B And) e oI e Juaas L3 A00) @ g danh) 4003 £ oY) oY
| et i caSls i g ) iy a3

7. Euglena lose their chloroplast
if they live in dark; they lose their chloroplast and liveras - heterotrophic

organism for rest of their life
el A8 380l 4003 A (AlSS - G gdiung g o) paRlh B G gaBdy aDUAY (A ¢ gdiny ) 53LS 1)

| Question 4. Define the following terms. Adul) cilalbiaal) i e
Autotrophic; is a type of nutrition in organisms which can produce threir own
' food by absorb sun light energy by chlorophyll pigment and convert sun light

energy into chemical energy .such as plants
£ ga ABla aliaial JMA (ya alads A () GSay Al dpal) LS B 80 Ga £ g8 g8 Apdil) 43503
Aol dith ) (uadd) g g A8 gty Jib g 918 disa ddaci) gy (uadd)
Heterotrophic : is a type of nutrition in organisms which cannot produce their
own food but obtain their food from environment tit get it from plants or another
organisms for example all'animals
O Wgalab e Jguaal) oSl g Lgaalads L) ke Y Al dald) cliilsl) B 4300 e £ o8 ga Al 4003 8
il gaad) avan JU) Jas Ao gAY daald) cillilsl) gl il e ddde J guaadl Aol
Chemical nutrition :is a type of nutrition in some kinds of bacteria that don’t use
sun light energy but they use chemical bond energy to synthesize the organic
material
A8Ua 204000 LSl g (uadd) & gua 4Bl addiud Y AN LSl £ gd) gl A RN (e £ g A 1Al 4y3a)
Ay guand) 30 gall popanil dilpasSl) Aday) )
Osmosis: is movement water through a semi-permeable membrane water
exchange take ,place between cytoplasm and externalmedium
A Jagll g a B ghbaad) cpm Gaday 433 6411 5 LA eLEE DA plal) AS o g8 ;1 il
Active transport is taking of necessary materials from low concentrated medium
to high concentrated medium by using energy (ATP).

gauan (§)g4 alia Cuwli
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Ot 1 03U A g i gil) (A i gha)

Phagocytosis (Swallowing)Taking large solid particles which cannot pass
.through pores in plasma membrane into the cytoplasm

danlyl) 2 B gllead) ) La L) oS alusa oo 59 pall LSy ¥ B s dubaa iy o 380 danlil o) (5 g1A) (S
Photosynthesis, Photosynthesis is an anabolic reaction in which water, carbon
dioxid and radiant energy used, glucose and oxygen are produced.

S g¥) g 598 olSl) dde iy g S o) (A, slall A addied (gdll g (AU JOUD ga: (b gual) L)
Thylakoid, It is the flattend sacks which make up the granum . Each thylakoid
has a series of photosystems contain chlorophyll.Thylakoid membranes are the
site for the light reactions in which light energy is converted to.chemical energy
needed for the Calvin cycle in the dark reaction.
|Gl e (g giat A gun Al (pa Auades o 9SS S (5 i o) AN RS (A Aadaiall S L)
| CANS B9l 4y pllaa Apibiass A8k ) Ay gl ABUY) y gal g oy () sl EDISUES aBiga (0 2 gL Al
\

allaal) Jolial b

Chloroplast The chloroplast is the organelleiwhere photosynthesis occurs in
. photosynthetic eukaryotes. The organelle is surrounded by a double membrane.
Inside the inner membrane is a complex mix of enzymes and water. This is call d
stroma and is important as the site of the dark reactions.
; slal) dlas o o alal) ) oil) Adda A& &idad 5 gl e L) dilas Cua 33 68 Ciludae ¢ padd) cilaiudll)
| a5 R sl ans 1385 slall g cilasdiN) chadiea Jdd 30400 LERY (A1 | g g4 3e sy Blal, gl
AOAY e & gant
Stroma ; is a complex mix of enzymes and water and is important as the site of
| the dark reactions in/chloroplast
; £ puadl) CilafuBll) A AU e Ll 4B gaS aga g8 g slall g cilay Y (e diaa g da 98 Lag i)
| Granum; is a complex network of stacked sack they embedded in the stroma
- which light energy is converted to chemical energy needed for the Calvin cycle
Ll ) 4 gual) ABUal) Jgad ally Cua dead) B Lgaad ol A1) dcdSal) (uliSY) (e Baaa A0 0 3 jle L) Y
CAILS B )9l 455 5l Ailnass
Stoma, A tiny pore in a plant leaf surrounded by a pair of guard cells that
regulate its opening and closure, and serves as the site for gas exchange.
Sl Jall a8 gaS Jarig ¢ LgBNS ) g gt Akl (Al) A lad) LAY (e 7 93 Al il 4859 (8 B phucs plisa,
| Nitrosomonas, It’'s chemosynthesis bacteria.These bacteria found in soil and
convert ammonia (NH3) into nitrite (NO2 ) as follows
A a3l ey 55 N L sad) Ja gty psp Ay B LS 03 2 53

Nitrate bacteria
Jan S) 3_2

2NH, + 30, Nitrosomonas 2NO, +2H,0 + 2H + Energy == o



O riaiead] sa1y10 a3 i Cig

Carnivores, (meat eaters):they are heterotrophic organisms eat only
meat .Examples are lion, tiger, wolf and etc.
W e g cuidll g paill g aul) Al to ALaY) ha g Jadd o gall) JSU 43000 4003 e LS A 1(asalll 41ST) aa) ol
Planktone, are tiny plant like (phytoplankton) or animal like (zoo-planktons) tiny
organisms which live in sea and oceans. They hunted by invertebrate and
vertebrate animals by filter feeding method.
Al A Ghat A58 LS (40 gaad) (31 gadl) Jia Al gan ol (ALl (3N gall) Jia B s cilila 4 cilailgd)
@uﬂhmﬁ.\a.d\ ‘ui)bduhus g J\aal) g Ay L8N i) gaad) Ada) gy dUawa’ cuilS  claiaall g
Digestion : is broken down of big molecules into their monomers.
Carbohydrates, proteins and lipids are main nutrients. These nutrients need
digestion to be used by organisms in production of energy and building new
organic molecules. Digestion takes place in cell ( intracellular) or out of cell
(extracellular) . .c» G2l g clisip ull g < jaub gu Sl puliad  Lg) pa 53 94 (AN B Sl il Jad) a1 ancagl)
sliy g A8l i) B doad) Cliilsl) Lgaadindil auagl) ) Al jualiadioda glal  dud ) 4pl3al) jualial)
(Al z AA) LI z A ) (LAY Jal)Adal) 8 adagl) Giaay Baiaa 4y glae iy
Villi : They are finger like structures in inner surface of intestine to increase the

' surface area for digestion and absorption

|
|

|

abaia¥) g aagl! Liadaal) dalicall 33l 3 slaadlipdiial) mhacd) & ailall dguad qus) 5 4 e 3
Chyme : Food mass that complete digestion by secretions from the liver and
pancreas in duodenum

e AN A Sl S8I G 8) (33 ok (8 anagd) calas] Al Aidad) ALY 1w ganst)
Amylase : It’'s the enzyme that secreted by Pancreas to digests the starch

molecule. Ladl) £ s Ja paagd (b S0 03 i 3 g 33Y) A3) 2 Saliad)
Question 5. Compare between the followings (Al G o8
| 1. Light and dark reactions. AUl CBIe it g o gual) e LS
Light reactions Dark Reactions (Calvin's Cycle)
Occurs in Occurs in thylakoid membrane of Occurs in stroma of chloroplast
chloroplast ¢)_padl) 3l (san A ADUAl) COle W Euaas
g1 padl) 3355l (e 3y SO pLEE 8 Caans
Light Depends on sun lights Independent of sun lights
Pigments chloroplast absorb sun light in light No pigment involved in dark reaction
reaction Pl e lds A4S jLie drna 22 Y
t«}aj\a_alcmuﬁw\ c}'adgé})}lﬂ\uaug
Result  ATP and NADPH are two important carbohydrates or different organic
.compounds produce of light reactions materials are formed by using ATP and

O il g 20055 S 5 il gdll 5D aw 53Y) NADPH that result from light reaction
el b ety lega (LS 3o OBV 28 S i) L Adlinal) 4y small o) sl 5l il g S 0 S5 a0
¢ puall ¢ pall Jelsi ye =3l NADPH 5 ATP alasiul

Juan (§)g4 alua Cuwll 3_3




non-complete dcompleted digestive tract. ¢ mpléted digestive tract.

} This kind of digestive system has only one This system starts by mouth and end by
opening called as mouth g il 13 & anus. ol i g adll oy Sleadl s,
pdll (cand Jadh oaa) gantd Al _aagll leadl (g
Y itused mouth for ingestion of food and it used mouth for ingestion of food and the
excretion of wastes. anus for excretion of wastes

QM\G\)&})(‘M\?MYA\MPML@\ «LM\C\ By~ 53 \,euu\tm‘yeﬂ\em
¥ This system starts by mouth and muscular These animals absorb nutrien
digestive tract and extend as branched pharynx and then it passes to the crop where
gastrointestinal cavity food is stored. Then food pass to the gizzard
Siay s dgliac dyacan 5L g adll (3 yh (e alill 13 fay where food broken down by help of small
£ i (5 5a (s22e ay a€ stones in it oo A0l jaliall U galdl o2 (2l
(85 oy Al gl ) 5 5 Ll 0 sl (350
el e aladall SIS Cun Alea sall Y alaball oy i aladall
@hagebamt_bot 45 jaall 5 jlaall saclua
¢ During ingestion digestive tract extend out of  Extracellular digestion happens in digestive
body to take food and extracellular digestion is tract digested food absorbed and wastes are
.performed in digestive tract removed through anus
aladall 22Y avall = HA ) dpaiag]) sl xiad ¢ g MY oL #1321 aagy dyanagd) BN 8 4la)) & LA aiagll Cuas,
Laagl sl S Adal) & JA auagll dlae (5 a3 g oAl Ba (e Bliadll 7l 5 aliay s
© example: Planaria example : Earthworms

3. Feeding on planktones and feeding on solid particles.
dalall ¢

eeding on planktones feeding on solid particles

) Planktons are tiny plant like (phytoplankton) or Some animals feed on accumulated
animal like (zoo-planktons) tiny organisms which organic materials in the deep of
live in sea and oceans i las o_pia <l & Gilaildl  water

(abl) lailed) Sl gan (4xi) sl Slailedl) Jia 4l gas salall ClaS) 3 o (5328 i) gaall pany

ol g sl & Sl s yra c\.«l\(&\ﬁ)éﬂ: ‘;4_3}.'@:_\\
Thetromted by Thvertebrate Some Kkinds of hemichordate and
and vertebrate animals by filter feeding method. some insects are examples for it.
Worms, bivalves and cephalochordates take the Alial ol pial) any 5 Jaall dpiai o) il (any
planktons with water in their body and capture Al e

them by mucous in their mouth and send them to
their digestive tract. Some animals
cilia around their mouth to capture the planktons
Aoand Al A8y jhay 4y a0 ¢ 4y a8l il gl aallauas
lganin A elall ae cilailell 380 Juadl 4l 5 Griaall 635 Glagall
LI 1 Les )5 Lgad 8 3 53t JaLAal) B ko e Lol
ilailel) Y Lead J gn clanl Lol |

|
\
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" « 4. Photosynthesis and chemosynthesis (sl Ul g (A gual) £ L)
Photosynthesis chemosynthesis
) is an anabolic reaction in which water, Inorganic materials are converted into .
’ carbon dioxid and radiant energy used,  the organic materialewthout sun light
| glucose and oxygen are produced. A et 50 Al &y guiandl pe ) gl o g
‘ J.\.A.»Sj‘ ‘511_1} s A u.uuul\ ;}4
| OS5 J}S}m‘_s oY)
| Y Photosynthesis consist of light axyx&@ark  There are some kinds of chemosynthetic
! reactions according to scien ji = ' sl Ll L S (e ) 53 llin
| 5 DUl 5 ¢ guall e L o4 Njtrosomonas < sl b 5
| acter <&l b 1<
C. Sulphurdgcteria <u xS L i
¥ Itoccursin s of bacteria
| containing chlorophyll and other LS e g )5l (8 Caans
| Photosynthesis pigments
| SibssSU e 4 gall sl (mny g il b s | el guyfao 0L Ao Cigy
| 5. compare between Intracellular digestion andiExtracellular digestion ;
Intracellular digestion Extracellular digestion
) occurs inside cell  4all Jaly Gass Occurs outside cell 4dall z jla EGiaas i
T 'Y Form food vacuole and in the end of secreting enzymes through the cell |
| phagocytosis unites with lysosome. membrane onto the food. And The enzymes /’
Digested food particles which can be used catalyze the digestion of the food into molecu
directly, like glucose and amino acids small enough to be taken up by diffusion
. diffuse into cytoplasm. Wastes are phagocytosis. It takes place either in the lumen of
| removed from the cytoplasm by exocytosis the digestive system, in a gastric cavity or other
j el asall ae aa daalill Algs A 5 4013 5 508 JSAS digestive organ, or completely outside the body.
| el (S ) A poingall el iy S ik a3 iy ekl e AdA) eLie e ey 3 ) )

| o2 staall 830 (aleall g oS glall Jia ¢ 3 p3lie el Led 8 i) (355 Lay 8 pim Sl S ) pladall aian
zI AV Gaob e a3 sl (e Ol A) ) 1 sl Banall (i g 3 caag]) Sleadl Caysad 8 L) aany 3 il
o sl Ll nsall 7 A 5l AT camt sume 4, _‘
¥ Such as : unicellular organisms such as: annelids, crustaceans, arthropods,
| paramecium and in sponge lichens and chordates, including vertebrates.
| i) 5 4lal) s g IS LS Loy ¢ clpliall . ladY) 5 clliadall 5 cly il g cillilall 8 LS
| il ial) iy

| Q/what the type of nutrition in unicellular?
| Their are three types of nutrition in unicellular. 4l saa g b L8 ¢ g g5 LD a2
1-auatotrophic 2-hetrotrophic 3-saprophytic. A8 dga g dpdaal) 41D 8 g Al 400

Juan (§)g4 alua Cuwll 35
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Respiration and Gas Exchange.  .Gljlall Jalig gudiill

§ it vylae LMD Ao Cigy
@hagqebamt_bot

Introduction aoaonll

Primitive organisms used to get necessary energy from glycolysis reactions. One
glucose molecule split into two molecules of pyruvic acid in cytoplasm by aid of
special enzymes. Glycolysis is common both for aerobic and anaerobic respiration to
produce energy. Energy producing cycle contains photosynthesis and glycolysis.
St GV asls S sla es i iy Sl Jlad el (e de 30U AN e Jgaall dlad) cUlilS)) aadig
LY a3 5 S sl el L Sl IS ey Awald ey 3 e bisay o 3350l 3 5 sl) Gaes (e
Sl a5 el i) e T i) 5 ) g0 (5 gins AdUa)
Distadvantages of this cycle are: o sl o Sl
1. Less than 0.1 % of energy releases during glycolysis reactions.
DSl Jlat e B 28U e 70,1 0 J8T (33U a3
2. High concentration of respiration products is poisonous for organisms.
A1) Sl ol pedtil) Cilaiial Mal) S )
3. High concentration of oxygen that produced'in.photosynthesis is poisonous for
some organisms.
Aal) sl e ol gl oLl dilee A i) (S V)5S 5 gl )
4. Glycolysis does not supply carbon dioxide for photosynthesis.
5 small il Alexd ¢y 53S0 Sl 8 3530 Y (g Sl Jlatl
Photosynthesis, glycolysissand respiration are main reactions of carbon cycle in
nature. Sun is the main source of energy on earth. Glucose produced in
photosynthesis anddbroken down in respiration reactions to produce energy. Water
(H20) and carbon dioxide (CO2) produced at the end of respiration.
Dxadl A Geadl)l dagplall e S 5 sl g Sl OOl (e il 5 5 Sl Jaill 5 gucall o) iy
i A Y il COleld b audiy g 5 geal) Jiadll Blee A 5SS iy V) e Al g )
skl (H20) s S a5l 5 (CO2) udiil) g 3
Some organisms can produce energy from stored lipids without ingestion for several
months but they need to take oxygen continuously because they cannot store
oxygen.
Jski ) zling LSl el sand Lganan 90 40 3aall () spall (e A8 L) dal) ST and oSy
CransS oY) (3 335 ki ¥ LYl ey GaauS Y
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Add your knowledge
Gas exchange happen between
organisms and their environment during
respiration. Oxygen used in reactions
and carbon dioxide released to
environment. Unicellular organisms
provide gas exchange through plasma
membrane by diffusion. Small sized
multicellular organisms provide gas
exchange through body surface by
diffusion. Big sized multicellular
organisms need a complete system to
provide gas exchange
L L ¢ doald) Sy <ol Slad) Jals Casy
2l Ay el g axdiaal) ey i)
LAY dalaf cilkl i Al 8 Glhidl o g <)
Gk o Lol slae JA he il D) Jals
aaall 3y LA 3aaete K @45 | LAY
DY) ik e el s e @l ) Jals
pdai ) aaall 35S LA Baaaie IS ~lias

.}gamsms have different structures, organs or systems for respiration. Gas

* e-x\ﬁange performed by skin, gills or lungs among organisms.
Aal) LK o) ) andlad) of alall 5y 5k e ol el ol | edil] daliae dakiil 5 eliac

co,
H,0

Respiration

Sun light

e Y

Simple organic
acids (Pyruvic acids)

.

Figure 2.1 Main reactions of carbon cycle

(0]

2

Glycolysis

) 5 Ll al) sl

\

Photosynthesis

i

Organic
materials like
glucose

< 5l Jals g JalS

What is metabolism? 13l Jiaill s L
Metabolism is sum of biochemical
reactions take place in cell.
LSl COle Wl ¢ gana s (A2 Jiiadl)
adall (5 )ad 4y gal)

Remember!

External respiration is gas exchange between

blood and environment. Internal respiration is

gas exchange between blood and body cells.
sl LA g aall o il ) Jols 8

Cellular Respiration SHI gudiill
Glucose is broken down into water (H20) and carbon dioxide (CO2) in cellular

respiration. And energy released at the end of reaction.

Jelall 4lgs A ddlal) 3llaiiy (5 lal) (pudiil) 8 () g SN 2T A5 el ) oS SIS anisy
Glucose, fatty acids, glycerol and amino acids are reactants of respiration. Enzymes
which activated by ions and co-enzimes are used during respiration.
Leda i e_\]\ Clay WY PREGRY Lot Edlelaia &R 4.1.:.\.0‘2]\ uau;\kﬂj UJ).ASSU A

G0, ¥0: = {C2r w2

U0 (§)9) Lo Cull

A el puylaso O dd> Digy




N

S

- “Respiration can be summerized in following reaction: ) Jeliil b (uiill (adli ooy

&K -

R

OXIDATION

N,

CHO + 60,—> 6Co, + GHO tesmex(XIP)

4?\ \ REDUCTION
ATP (Adenosine ibée*phosphate) is an important compound that prowae energy for
muscular contraction, secretion, impulse trarls_rn’i§sion and active transport. Chemi

bond energy which obtained from ATP is also used in synthesizing of complex
molecules. For instance, during production of proteins from amino acids ATP is
converted into ADP (Adenosine Di Phosphate).
ol Jal g Lpeanll 38050 Jiig 58N 5 il (aliill 48Ul 55y age S Ga ot lin il SO Cpane i)
iy el aial 8 Wyl ol gl IO G sia¥) e Legle Jsandl o AL S) 3 jal) 48l aadiud
) il gl I G sV o gy dyinal) paleal) e il gl bl L Jlal Jaw e 3aadll
il gall AU Cpn giaaY)
Glucose is primary source of energy for metabolic activities. Glucose is activated by
consuming 2 ATP. Activated glucose broken'down until 2 molecules of pyruvic acid

and this reaction is called glycolysis. Glycolysis is common for aerobic and anaerobic
respiration.

D s 5oV (g iy Yo G S sladiladigh, S il sl 28Ul W) aadl s Sl
oSl Jlaill | Sl Jlas e Je il 1 o8I an e (s i il 35S lald) S cilia il
Sy sl kil wiL

T VUL PE [JPeey( FOYEL YL 25 U00- AT W)

GLUCOSE < 2 MOLECULES OF
/-———\ PYRUVIC ACID
2ATP 2ADP

Phases of Cellular Respiration SN gudidl Jxlpo

Aerobic respiration occurs in four phases. (Figure 2.2) Breaking of glucose molecule
into two molecules of pyruvic acid occurs in cytoplasm anaerobically. Remain four
phases occur in mitochondria.
paelal) (e c o Y 5SS es S e Caany (2.2 JSA) ) e ol (A (el i) iy
L oS giaall (8 and Jal e @l AL Ll saY a dbsiall A7 85yl

U0 (§)9) Lo Cull : 3
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These stages can ne summarized as follows: J&l =il e Jal jall s3a (anali (Say
Phase 1: Js¥) da sl
Glucose molecule is broken down into two molecules of pyruvic acid during reactions
that take place in cytoplasm. NADH (Nicotinamide Adenine Di Nucleotid) is reduced
by hydrogen. NADH is a co-enzyme that used in production of ATP.
U J 3 a0 sl 8 a3l cle ) (Ui 8 ) Gadall Ga o s ) SIS eg e andly
ey el o 3 58 (Sl dual 5 (pia¥) A gl 3 Ay g se) Aand) g3 0 5Sl) dual 5 (piaY) A S 3

| el e s i Cigy i gal) D G s L) A

Phase 2: 4l s all
Pyruvic acid molecules pass into mitochondria and transform into Acetyl Co-A by
separation of hydrogen and carbon dioxide. NAD molecules are reduced by
hydrogen molecules that separated from pyruvic acid. (NADH)
2T Gy s el Jead ok e 158 il ) Jgaii g Lo oS siaall ) (89 pall (mes iy ha Jis
Ge Jeailii U (pn g el iy ha Aansl g 0 5Sil) el g cpia¥) i gl g8 AU iy ja ISRy (e \S1)
(0 Sl el 5 (i) A S g3 AUE) g ) malal)
Phase 3 (Citric Acid Cycle):  (<hiiadl (aala 3 5a) 45 Aa yal)
It takes place in matrix of mitochondria, FADH2 (Flavin adenine di- nucleotide),
NADH and CO2 formed in these reactions. 2 citric acid cycles happen for 1 molecule
of glucose.
S ¢ Yy Nl a5l g AL ¢ Ly i S saall QllE 8 Caasy
228 & ()5S (y ga SIS gl U g (3 sSal aal g (ia¥) A IS o3
OSSN e a5 o had Al mala e U 50 Gaad EBle )
Phase 4: 4 ) da yall g . . — Cristae
The ETC makes up the final stage of aerobic respiration.
In eukaryotic cells the electron transport chain lines the / ‘
inner membrane of the mitochondrion; the inner . =2
membrane has many long folds called cristae. A
LRI (5 el (ol cpo i) Ayl (5 5SIY) U Al JS25 | :
¢ LS gaall Iaal eLaall ¢ o iSIY) Ji dludis Calaiad ¢ 8 gill d8s
il ) ans A AL ghall cildall e aaall e A cLzal) g sing
These energised electrons of H are released during glycolysis and the Krebs cycle
and are transported through the ETS in the form of NADH+H+ and FADHZ2. As they
move from molecule to molecule, the electrons lose some of their energy. This
energy is used in production of energy by chemiosmosis. Electrons are finally gained

U0 (§)9) Lo Cull
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- by oxygen and water is formed. 34 ATP is produced at the end of ETS (Electron

= « Transport System). (Figure 2.2)
5 S Q) Al jae G S5 90 Ji oy g Sl Jlad ol a5 sl Jaiiall il g 3iSIY) w28 (33U) a1y
(o ALl 0 w2 Ll iany i S S5 (5 5 () (55 e Lallil +L8F FADH 5 NADH H Js 8
OsSE g slall ¢Sy CpansY) Bk ge 1l i g Y Gl g el ali 43yl (e A8Ual) L)
s S Ju) Al 4les 8 34 ATP

 CH,.0,+ 60, = 6CO, + 6H,0 + energy
glucose oxygen carbon  water (heator ATP)

Cytoplasm v diexide

Oxyaen is the terminal
electron acceptor in
aerabic respiration

Figure 2.3 Steps of aerobic
respiration

Respiration in Plants:

gspiratory system but have structures for gas
exchange. Plant from atmosphere through tiny openings on leaves
called stomata an issolved oxygen in water by roots then to the xylem
vessels. Then this oxygen diffuse to the plant cells. Plants don't need oxygen during
the day becouse they provide it from photosynthesis. Produced carbondioxide
released from the plant body by stomata or by diffusion from outer cells.

GOl e CpansS Y1 e doan il ¢ Jladl Jalill (a5 elliad LSl g ala it Slea elliad Y il

& osiall Bk ge elall (& el uanS Y 23l il and (31 5Y) e B ma Cilat A e (g5

LY el ol puma€ Y1 ) il 2l Y Al LD 3 comnn€ 01 138 Ladey cadial) e of )

Gaob e sl sl Gash e il ana (o adall (50 )SU 2S5l U iy S gl oLl dlee (a0 jd 53

doa )Y LAY e sLETY)

Plants don’t have

U0 (§)9) Lo Cull N
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a\Exchange Mechanisms Gljlall Jalu Gui

A. Stomata: 4w lall LAY Epidermis colk
Stoma is tiny structure that formed by the differentiation of “
epidermal tissue. Stomata play a role in exchange of O2 and
CO2 between leaf tissues and atmosphere. A stoma is
composed of a pair of bean-like cells known as guard cells
with a space between them, known as the stomal opening.
The inner walls of guard cells are thicker than the outer walls.
This difference has a role in the opening and closure
procedure of stomata. Figitts 9.4 St
A 1050 osaill cali 3l Aol el e S pia S i e 8 e 5l
LAY e z 50 e BN S5 L cgsad) Cadall g (31 Y Al G s ISD) 281 AU 5 anS5Y) Jals
BNl a5l A ey G e ¢ Lagian Ailae sy ae A el UBAT aly €0 ja5 Ll gualily dgaudl
DSl e )5 i s Al DAY 13 A HAIEIDas B s ST A jlal) LDAT
Lenticels: lagaall
The epidermis forms a protective layer on the surface of £ i
young higher plants and the outer tissue becomes woody as s
the plant matures and agesThe stomata lose their ability to
function and are replaced by lenticels. They maintain gas
exchange between a woody plant and the atmosphere and
are found mostly on the roots, stem and branches.
> AN il a6 psal) Llal) clGlall mhe e 4805 4k 5 ) S5 ,
Lellainl o g Jaall e Le3 )38 ) oafll 0astda 208l g Olill eiad e LA Figure 2.4 Lenticels in woody plants
2 sy s sadl LDy dal) el B ) Jals e Jadlas Led) culuaally
g sdlls Blalls Hsaall e lla) &,

A el puylao AU dpd> Dy

Hydrophytes absorb dissolved oxygen in water by their body surface.

V anal) s 315k e elall A Al GuanS V) L) bl aa,
Respiration in Animals oUlgasIl 0 guaidl

All animals need oxygen to maintain the metabolic avtivities. Animals vary according
to their respiration mechanism depending on their living conditions. Animals use gills,
body surface or lungs for respiration.
Sl ol | Leandin A0V 85 Ul gl Calids | ai¥) Ledalis e Llaall a5y Q‘ RPN PIVAPILA:
otill )1 gl sl e ) apdLAll G gall padid W\L@j}ﬁ
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e .j_.eskels of Respiration JUOI Gl giueo

Respiration occurs in three levels in animals; <l gall & cib giae D6 8 (udill) daay
1. External respiration: A udiil)

Oxygen and carbondioxide diffusion takes place between blood and respiration
surfaces. (figure 2.5) ostiil) o g adll G ) 53 SH 2ol A5 S V)L Casy

2. Internal respiration: JPACS KN gV bl

Gas exchange takes place between blood and body Lungs (xternal Kespiration)

cells. (figure 2.5) A
aaal)l BIA g aall G Gl Hlal) Jals Saasy :
3. Aerobic cellular respiration: ) s oAl uddil)

It is the breaking down of glucose in cell to produce

energy in presence of oxygen and carbondioxide

released at the end of it.

U Ll g onuS oY1 29 g B A8 Y Al 3 SIS 5SS s
Leided 3 s Sl 2 f

Breathing mechanisms SOl adi

£ o
SN

Respiration is the exchange of gases between.an
organism and its en- vironment (taking in oxygen and ‘
releasing CO2). co\J b
O Y1 Galiaial) 4ty g all QIS ) SEIhJals sa il AL A
( SEIN| J*_“S}i ‘ft_ﬁ BBCer Hody oolls (Internnl respiration)
There are different organs. used.as respiratory organs
by different orgnisms, including body surfaces, gills,
trachea and lungs.
¢ Adliaall dad) il (8 d At oliac S aaaiing dalis cliac cllia
Ol g 400 sel) duadll 5 ardliall g aual) mhass Glly 8 Loy
Trachea are system of pipes. Branches of these pipes penetrate all tissues to
facilitate the diffusion of gases into all regions of the body. Mollusks, echinoderms,
crustaceans, fish and amphibians respire with gills. The most important feature of
gills is that they absorb oxygen dissolved in water. Adult amphibians, reptiles, birds
and mammals respire through lungs.
halia gaan & Ol ) L) Jagast) a1 aaen canli¥) 038 & 558 (3 a0 sV (gl & 4300 gl dauadl
oaiad gl Ll Gre Le ol asdlally (pudi e il 5 Lol s <l 3l 5 alal) A8 gy g L anal)
Ol A (e AR i) 5y sadall g il g 31 g il ) e elall 8 el a5

Figure 2.5 Internal and external

respiratio
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Respiration in lnvertabrates G661l 6 gudifll
1. Cutaneous Respiration gl (udisl)

Unicellular orgaisms provide gas exchange by simple diffusion
through cell membrane. Invertabrates use different methods to
provide gas exchange their wide body surface provides
enough area to take enough oxygen. This method seen in
hydra and planaria. These animals provide gas exchange by
diffusion through their wide body surface and body extensions.
(figure 2.6)
clie ye Javadl HLEEY) 33k e <l el Jal Al ola] b seanll ji g3
) el gy G ¢l 3l Jals a5 Aabiaadd Sy ja0U) axdias A )
Ul gaaldl 038 535 LUl 1 adedl 8 46 skl o2 ot gd S Y] e (S Lo 32Y GAIS dalise iy all
) Clalial 5 gy sal) anall bl e LI (5 5k e @l Jall Jals
More developed organisms like earthworm provide gas.exchange by their body
surface and oxygen transported to the body cells by circulatory system.
LA L € Y Jity g el s (3 ke e 0l SLadigdabd (g2 V150 50 i 1y skt Y1 el i<l a3
&y sadll 555300 (31 sk e sl

oot ayfie0 LD dcdio Cigw

Figure 2.6 Gas exchange through

body surface.

(A) Hydra; all body cells are colsed

to source of oxygen.

(B) Planaria; Most of body cells
are closed to the source of oxygen

by help of wide body surface.

2. Gill respiration (A gAd) (pudiil)
Gills are respiratory organs of aquatic organisms. They formed from projections of
epithelium and are closely associated with circulatory system. Starfish and sea

worms have gill respiration.
5l Slen Wiy Ualii ) Jasi yi g 4y jledall ddudal) ) 59 0 o il Ailall LS A il glime] e:ihal‘
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3. Tracheal Respiration () (udidl)
This kind of respiration seen in terrastrial arthropods
like centipeds, insects with exoskeleton like spider.
It branches penetrate all tissues to facilitate the
diffusion of gases into all regions of the body. Each
trachea open into the exterior of body by a series of
spiracle, one pair in each body segment.
<l pial) Jie dpca , Y1 Ja ¥ cliliate i) e g sl 100 ek,
e g oAl (5510 eSial) e o LA JSaed) <l cl piall 5 la8Y Baxeike
8 Al sel) Apadl) JS w8 a4y aweal) (3lalie mien 8 3Ll Ll Qg Aaal)
Adla € 3 aal g 7 5y Aondiil) Clatdl) e Alili (33 )l e avall (0 (AT ¢ 3
In tracheal system, gas exchange occurs at the tracheoles by
simple diffusion. Oxygen is transmitted from spiracle to trachea
then through the tracheoles and finally into tissues:
Carbondioxide follows the same pathway in.opposite direction.
DL 8y e A0 sel) Al b <l 3Ll Jalis dhday ¢ 4l sell dnadl) ol
4 sel) ilpnall yie 5 A sel) Al ) i) BUAN (e uanS Y1 Jiy dayll
osSlaall ol & jlusall (i ¢ 0 )SIALST S iy A ) T sl
Respiration in Vertebrates ) Gily 661l 6 Judiill

1. Cutaneous Respiration gl uditl)
Some kinds of vertabrates like amphibia and some fishes use
their skin for gas exchange. For example eel provids 60 % of
gas exchange by its.skin which is rich in blood capillaries.
Cutaneous respiration has a big role for amphibia during
hibernation.

Al ) Jalal hals aadiis @llawl) sy s cilibe yall Jie iy il g gil an

sl eala (3l e Gl 3Ll Jals e 760 el gt i s ¢ JEal) J e

) ol clile yall 8 508 5 g0 4l galall sl 4 geall ol el

Thikness of skin, being rich in blood vessels and presence of
mucous glands are advantages for cutaneous respiration in
amphibia. Some kinds of salamender cutaneous respiration is
unique method to provide gas exchange because they don't
have gills or lungs.

U0 (§)9) Lo Cull

Figure 2.7 Tracheal respiratory system in insect

A kind of frog called Rana has 20
cm’ area for each cm’ of air but
human body has 300 cm®area for
gach ecm’ of air.

Salamender 1s an example for

cutaneous respiration
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2. Gill respiration (o 3] (il

A gill is a respiratory organ found in many aquatic organisms like

amphibia and fishes that extracts dissolved oxygen from water

and excretes carbon dioxide. The gills are composed of comb-like filaments, the qill

lamellae, which help increase their surface area for oxygen exchange.

W el puyhao i dud Sigy 2 A5 50 il e g o sdall

eyl Jie diladl cliilsl e agaall

Gills in a Tuna fish

D I €YY 35 3 el
\ =22 05 S) u€of g el (e
~ ¢ Lball i a i (e aallAl) ¢ 5SS
.~ :r:\“ D e s i i
BN AN P e
{s‘;z T? ’ When a fish breathes, it
R draws in a mouthful of water
/} at regular intervals. Then it
e g draws the sides of its throat

nred

together, forcing the water
through the gill openings, so it
passes over the gills to the
outside.
(figure 2.8) Aakiiie & yib e Glall fralead 3 Conoisi Leild ¢ ASaull il Larie
OB A adlall 36 jarg ¢ apdlallCula® jie clall pdng o Lo dila il aly 5
3. Pulmonary Respiration G S A il
1. Respiration in amphibian  <bsba ) & Guditl
The lungs of amphibia similar to the small sacs as there are no
fold on their surface. Since the lungs are unfolded, no alveoli are
present. In contrast to other vertabrates, the lungs attached
directly to the pharynx and there is no trachea.
Dseb M leadan o cilida aa 68 Y s 3 pal) GuUSY) cilile pall L ) 40
Gl Gl ¢ gAY bl pSe e A sell CBla gall aa 3 Y ¢ i )
4 sell duaill 2 65 Y 5 @ galilly 3 il (ad
2. Respiration in reptiles  <ial gl & (i)
All reptiles breathe using lungs. In reptiles, the wall of each lung
is folded to form a wider surface area for gas exchange than in

U0 (§)9) Lo Cull \ -

Glikmers

Figure 2.8 As water flows over the gills, oxygen is transferred to blood via
the veins.




amphibia. Snakes differ from other vertabrates of their class
since-they have only a single lung. The second lung is
thought to have dissappeared during metamorphosis. Their
single lung resembles a long sac which functions as an air
tank when the snake swallows its victim.
Gshe da,) JS Hlaa ¢ aal g3l A o)l Gk e caal gl e (i
b e oo oY) caling eyl (8 Lgie < ) Jalat) S dalie Jisil
LT cagial) a8 Al A5 1) o aia)  Jah gaa) 5 45 ) Leal Y Lebea cily i) e
K Gl aliy Lavie o) g o A8 Jeny SNy sl L€ 53 il Lgti y 4 5ol
3. Respiration in birds Jgshal) (B (udinl)
The structure of respiratory system in bird is more
sophisticated since it includes air capillaries surrounded by
network of blood capillaries.
Al 5a Ol s e g sing Y ladad ST plall (8 udiil) Slead) S i yiing
4 5a0 Gl s (e A0 ddalse
Additionaly there are five air sacs attached to the lung.
These sacs cause much of the body cavity to be filled with
air. They penetrate into the bones and connective tissue
under the skin, an inspact that is closely related to the flying
ability of birds. Trachea divided into two bronchi then brochi
divided into branchioles which are connected to the bones
via air capillaries and air sacs.
LSY oda et A5 L Aliatia A0 oo (uleS) el llia ¢ ey ) Lyl
Laball dai¥) 5 allaall (3 yias (il ol sl mna) iy o e K0 DMl

Barn owils live in trees and

abandoned buildings.
They feed on smal
rodents. Large flight
feathers quiet the flapping
sound of their wings,
while short head feathers
help guide sound waves
toward the owls’ ears
(lower left). The barn owl’s
hooked beak helps the
bird tear meat (lower
right). (85 slaall da s (s
a5 sagall Jluall 5 laiY)
Ui 3 Boeall ()l @l e
i a5 () bl
Y G 2ol Laiy ¢ diaial
3 guall il pall i 58 3yl
Dteie (Sbual Jaud) o) A1 g
el (i ginall 5 jlaall da g
Jiud) aalll 3y 3a8 e aball
(Caed

ol (o ) ) Al se)) damatll Bl e salall 5y a5 Ul 5) Lai ya el 5o 5 ¢ alall cn
40 sedl Gl 58 geall ol i) e aUaelly dliaie (Glinal) Clued ) sl aniisi o5 40 gl

Air enters the respiratory system

Ventral vessels ;
ralvess "_\” "
- o Lung 3 (
- ol - -
) '
_1 1 B

I Air sacs -

Inhalation: Air sacs fill Exhalation: Air sacs emiy; lungs fill

through the nostrils and flows into
the lungs and then to the air sacs.
Air sacs increase the oxygen
storage capacity of birds. The
oxygen taken by the lungs passes
to the blood and is carried to the
body cells.

D& (o el Sleal 1 ol sell Sy
GSY) 5 i ) iy g ) s

Figure 2.10 Respiratory system in birds
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Ré?piratory System in Human

Sy B il

Respiratory system in human consist of following structures:

A. Two outer nostrils il (¥ st

A oS (0 0555 i) B il g

B. Nasal cavity that covered by mucosal membrane and contain many glands

that secrete mucus.

Llaall 58 il saadl e sl e (g giny i oliay asd Al Cail) sld
C. Two inner nostrils that open to the pharynx

asall e olaiis ) g Aalal Cas) lias

D. Pharynx is a common passage way for food and air. It contains a small piece of

cartilage called as epiglottis. It prevent
entering of food into trachea.
akd e g ging o) gells olall aild jen sh o el
Jsaa ey Jlaall Gl i g uanll (e B jraa
43 gell duadl) ) aalall
E. Larynx contains vocal cords and help
to produce sound hence it called as
voice box Juall e (5 5ia35 aiall
Leale Ul 3 (e g & puall 2L e aclod g 4 pual)
G guall (3 gda aul
F. Trachea 4 sgd) 4uadl)
It is a tube which is located in the chest
in front of the esophagus.The inner
surface of the trachea is covered by
mucous glands and cilia. The mucous
glands secrete mucous which moistens
the air and the ciliascatch and throw out
the foreign particles:
Al mhadl 5 ¢ e g el plal Haall L ady sl s
DA ol lalaall axlly ase 450 sel) dpsill
3y laaty) il g o) gedt ok yy Uhlas Akl sasd
Ay yadl Clagaal)
Trachea is divided into two branches
called as bronchi. The main bronchi are
divided into smaller branches which are
called bronchioles and located in the
lungs. In the lungs, bronchioles are
subdivided into air sacs which consist of

U0 (§)9) Lo Cull
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Sinuses
Pharynx Bronchiole

Larynx /
Trachea //
Brongchial /
tube
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Figure 2.11 Structure of respiratory system
F. Trachea

Do you know?
Smoking shortens lives. "
Many people could have e
lived 10, 20 or even 30 4
more years if they had not
smoked. Among 1000 A
young people who smoke,
about 6 will be killed on the
roads, but about 250 will be
killed before their time by tobacco.Women who
smoke when they are pregnant run a greater
risk of miscarriage, and of their baby being born
premature or underweight
10 Gl (e SN tams O (Saal) e IS aall sy (il
Ob (e GA e Vdle sl s Al e 30 s 51 20
¢ okl e 6 (s Jiaw o sty Al ldll e 1000
clidaall elull &l Ao 53 ag 5 I (sl 250 (M sa oS
dﬁu@J\&LiSJYJJM\ ;)JJ.\S?_)LJ&AJ@M\ k]
OV o gl Gl 5Y)
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.\Tall rooms called as alveoli. Alveoli have thin walls surrounded by a network of
blood capillaries which are branched from pulmonary artery. The exchange of gas
between blood and environment occurs through the walls of the alveoli.
st yraal & 55 ) A 5l Al el ilpail) it Al sel) Cilpail) ansy cpe 8 ) A el Al andis
Gy sall (e 3 ppa i pe o (5ST AN 8 (bS] () Clanalll anidii ¢ Gl (8ol (8 a5 Cilyadll
(550 Sl (e e il Ay sadll il yum ) (10 A Aalae 428 ) () jn L) A sl) iy sall Al )
48l sed)l Say all Ol pas YA (e Al g aall G @l Hlad) ol duasy
In animals and in human, the lungs are located in the thorax, which is separated from
the body cavity by a diaphragm.
Jalall Claadl ddau) g avad) Ciysad (e Juadi 3l 5 ¢ auall 8 ) al ¢l g il gl A
Lungs are surrounded by a thin, double-layered membrane known as the pleura. The
space between the pleural membranes covering the lung and the pleural membrane
' lining the thoracic cavity is called the pleural cavity. A fluid in the pleural cavity
provides lubrication between the lungs and the chest cavity.

20 s ) i) e o 180 e Gl il el G ymgilall QLS (38 5 sLie 0yl
Ol O L il Ca gl 8 e s il G gl ol (gl (i saill lasall i) o Lital)
? ovall Caysad,
' The lungs consist of many similar units, known as alveoli. Alveoli are composed of a
| single layer of squamous epithelial cells and are surrounded by a network of
capillaries. The alveoli are the site of gas exchange in the lungs.

4l sl By all () oS5 A0 sl COlay sall il dd g ynall 5 ¢ Agiliiiall Clas gl (e el (e Gl (5SS
(5 ot Al sall Claysall Ay sadll il jumbl) S Ly Jasmd g i el Ay jlelall LA (pa Baal 5 ik (00
Ol gl 3l Jals

Respiration Mechanism '\ Juaiill auJi

Inhalation, or breathing in, is the intake of air into the lungs. Exhalation, or breathing
out, is the expulsion of air from the lungs.
| O e el sl 2k 58 58 30y @xﬁ‘ Jsaa s (el
' During inhalation, diaphragm contracts a omes flattened and Intercostal
muscles found between the ribs contract. SG™iner Fepsure of the lungs decreases
and the volume of chest cavity increases. At the end,the air passes through the
respiratory organs and enters the lungs.

Ll (mids ¢ Al e G Clasll Galiliy lndaue muars Salald) cilaall (s ¢ Glasiu) oL

Ol Jaay s il Slead) sl sie ol sell o Aledll 8 | jauall Ciy s pma 3l 5 ol a1

During exhalatiomphragm apdyibs return to normal position; diaphragm relaxes
and intercostal muscles relax. SosInner pressure of the lungs increases and the
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? ume of cktcavity decreases. At t nd, the expulsion of air from the lungs to
“ = outside happens.
O Olznll A5 555 26 salall claadl ¢ adall e ) ) e SaY )5 Salall claal) d ey ¢ 5l L
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a) ' 4
- * see I . S
R ) L)».Q.MJ QL)
) '/)I
g s 1' Figure 2.12 Respiratory movements
Nt ¢
—— .
s g » ‘ \
‘ . i \\J a. During inhalation, the chest cavity
l ' expands, the ribs move upward and
outward, and the diaphragm flattens
I'he pressure in the lungs decreases,
and air rushes in
h) ' ' ( SNe
Ir y
. » b. During exhalation, the volume
\:& R of chest cavity is reduced, the ribs
%

sure in the lungs increases and deo-
r ' '\ xygenated air is expelled.

sl Qlood] buugizg 9 29l g Llel £MLsYI Waomisy Jouall Liygm daaly @sgad! £l -i
leul clsall R0uing (a8 bosudll Ladsng
Sedl Sl bl Ol ehing J3-ul Uy Jawdl ] gMs3l @y jauall Laigd e Sy pudill Ul -0
2uSaall it clogll o @iy il 9 bl olojy

\ i move downward and inward, the di
- < I-. o/ ‘ aphragm moves upward. The pres-

Oxygen and Carbon Dioxide Transport
= Sg oce ° S oo o
J9 IS auSgl ilitg uswmsSgul Jai
The average daily oxygen requirement of a human is
approximately 300 liters. This amount may increase 15-20 Add to your knowledge
times depending on physical activity. Carbon dioxide and Hemoglobin is a
oxygen are transported by the blood in all animals except SR CEE €
) 4 ) . 5 % of iron (Fe) and 95
insecis. The blood of insects is colorless and contains no % of colorless protein. It
respiratory pigment, and therefore performs no function in gives red color to the
respiration. This explains why the tracheal system in these g'r:’;céggd [ElEpeits O
organisms is involved in gas exchange. One of the unique faa e 5ke (sl el
features of blood is its high oxygen-carrying capacity, which is O 0585 57 paall s (Fe) 5
6 times greater than that of water ji”‘ ot L‘J“ﬁ;‘“ > ;'gi
Dlasal) ‘5“‘ vy 5300 }A‘P Gl da gl O 5Y1 Glalgial Ja g Ql‘ﬂ o 002: COé
CaasS oY u).:)&\ RYWEY @Ud&.\(z.\g ‘fﬂ\kw\ a5 e 20 ‘_A\ 15

U0 (§)9) Lo Cull




A et pu e 3D duids Cig
@hagebamt_bot

Figure 2.13

Oxygen is taken up by a hemoglobin
molecule and then moves through the
body using the pathway above. Car-
bon dioxide is transported back to the
lungs to complete the cycle.
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Review

Question 1. Read the sentences carefully and write if it is true or false?
1. Only 20 % of stored energy released from glucose in glycolysis F
SSead) Jad B 5 s8 slal) (ha Ad Al ABUAY) (pa ik 720 (D) A
2. Glucose broken down into water and carbondioxide during respiration
reactions. (wdilll el ¢ U (5o Sl duS gl Al pla ) JaSslal) Jlay T
3. Glycolysis takes place out of cell and enrgy used in it.
g aadind ABUal) g AR cpa Sl Had Giaay
4. 38 molecules of ATP are released from one molecule of glucose. T
SIS S (e 2al g (s e oS5 ATP 4 YA
5. Oxygen and carbondioxide exchange happen by aid of lenticels in leaves
and woody stems. T
Lpddl) liad) g (3 0Y) A dapand) Baelucar & 9o SIS o) AL g GaasS ¢Y) Jali Giaay
6. In aerobic reactions, oxygen is used and_carbondioxide is released. T
G908 e gl AL (33Ua) Al S Y aladiu) Ay ¢ 43 gl cDelEl) A
7. Gills are respiraratory organs for aquatic organisms. T
i) il (il 3 jgal (A asdilal)
8. Adult amphibia respire by lungs, gills'and skin. F
alal) g asdlad) g i Gk oo Aadld) il ) (udly
9. Alveoli provide gas exchange petween blood and body cells. F
) LOA g adl) oy jlad) Jals 4 gl ey o) 8 g8
10. Human body does not,capture nitrogen from air. F
£ 563) Cra (g il BBl Y Gl pns
Question 2. Answer the following questions:
1. Explain the struetire of lungs in human. LY Ai) S 5z 3 page 13
In animals and in human, the lungs are located in the thorax, which is
separated from the body cavity by a diaphragm.
Al claal) dau) g aead) Gyl (e Jualll Mg ¢ all A Gl Al ¢ il g il gl B
Lungs are surrounded by a thin, double-layered membrane known as the
pleura. The space between the pleural membranes covering the lung and the
pleural membrane lining the thoracic cavity is called the pleural cavity. A fluid
in the pleural cavity provides lubrication between the lungs and the chest
cavity.
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The lungs consist of many similar units, known as alveoli. Alveoli are
composed of a single layer of squamous epithelial cells and are surrounded by
a network of capillaries. The alveoli are the site of gas exchange in the lungs.
Al o) dlaay gad) (39S Ai) 5l Dy gl il Ad g jmall g ¢ Agaldiiall Clan gl) (e ypand) e G (g
(B Al sl iy sall Ay gaal) ) i) (e ASadi Lgn T g Apdidi o) 4 gl LA (ha Baal g Ao cpa
SRl (A ) AL a8 ga
2. What are the types of respiration for invertabrates. <L 88Ul (.diil) g gil .2 L
1- Cutaneous Respiration (salal (il
2- Gill respiration (= gdual) (uaill)
3- Tracheal Respiration aill (udiil)
__2. Explain cutaneous respiration for invertabrates. page. 8
Gy S (galad) (il &
“Explain the respiratory structures for plants. <ULAIALER Cus) 3l 7 44 page
| Plants don’t have a specilized respiratory. system but have structures for gas
| exchange. Plants get oxygen from atmosphere through tiny openings on
l leaves called stomata and take dissolved oxygen in water by roots then to the
xylem vessels. Then this oxygen diffuse to the plant cells. Plants don’t need
| oxygen during the day becouse they provide it from photosynthesis. Produced
| carbondioxide released from.the plant body by stomata or by diffusion from
| outer cells.
AL Cpa (S Y1 Ao Juaa GG (e AN Jalall Cus) 3 il LSSty ald bl Jlga dlliad Y bl
Al el jgdall gk e slall B ciliall dpans Y Al il and §IgY) Ao B e cilaih A (e 5 52l
LY el sl sl A llal) zUas Y A0S0l LAY 8 Cuas oY) 138 il ey udidl) e 41 )
Gk o8 ol LE Bk OB Bl s (e joatall ¢ g Sl B g (AU i (gl s dules (a0 R0
doa A LAY e LESY)
5. Explain the oxygen and carbondioxide excahange in human. page 14
Sl (A g Sl daaS ) A g CpamnS gV S 7
6. Write the parts of respiratory system in human. page. 12
Guady) (A il Jlgad) o) Sl cis)
V4What are the levels of respiration? (il clgiws AW page 7

BRIV L R O Y L) Pee-FULTe)

8. What are the importance of air sacs in birds? page 11
skl 8 4 sl (s Lraal (A e
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.\Here are five air sacs attached to the lung. These sacs cause much of the
* bod}rcawty to be filled with air. They penetrate into the bones and connective
tissue under the skin, an inspact that is closely related to the flying ability of
birds. Trachea divided into two bronchi then brochi divided into branchioles
which are connected to the bones via air capillaries and air sacs.
Lg_t\ ;\xiw\uajuu«yaﬁ\ﬁh\u&whsma& Mjhdm‘\.u\ﬁuul.\s\m‘iu
UUAH\UJGJJAH\OJMAHUAJLELHJ\MJAJA\JAJc.ﬂai\ MM‘M‘S\J@M\@
&l ,,Mm 25 allially Alata( ciluab)cilunds ) o) adl o 4l o) ) cpa ) ) Al 5gd) Apacil)
Y19 4y ganll
9. Draw the main reactions of carbon cycle. s Sl 394 i ) celilll auy) page 2
/10. Write the phases of cellular respiration. sadl (udill) Ja) » G381 page 4

Question 3. Explain the following scientific facts: 4wl Laladfjaiial i
1. More energy is released in aerobic respiration. e
il sl M\@ﬁw\wuﬂ\ @) Al
. Because the energy resulting from the complete oxidation of one gram of
' glucose in aerobic respiration is 38 ATP
| 38 ATP (5.5t (il s (udiil) & Al Bauss) oS ISl cha 89 a) & (5 50 B! (pa Aqilil) 43Ut} oY
| 2. Larynx is called as voice box. <<l Ggiia s 5 il
Because the Larynx contains vocal cords and help to produce sound
Cigiall L) o soludy 48 gall Jlall o (g giat 5 aiall o
3. 2 ATP used at the begining of glycolysis. 2 ATP _Sad) Jlad dgly b andiey
Because Glucose is activated by/.consuming 2 ATP
Sl gil) (AN G ) (1 Gy S Dlgrianly iy 68 o1 Y
4. Some organisms cangsurvive without food ingestion for several months but
can not survive withoutoxygen for a few minutes.
Sy g (s U‘U&AYL&JJ@H\BM?M‘JJD‘JJJBM‘M&DQM‘M‘(_ILH&\MUSA-\
d.MJ @493
Because all animals need oxygen to perform metabolic processes and to get
rid of carbon dioxide, But it cannot live without oxygen even for a short period
of time Since there is no storage for it in the body
¥ S ¢ G gaSh st AU e paldill g A8 Qi clibas £10Y GuaasS g¥) ) zliad cl) giad) asas oY
peidl) (A AL (p3AT aa g Y Gua ¢ Gadl (e Bl Bl s S gl (gt Gl gabiiud
5. Cutaneous is best respiration method for amphibia.
haila jall A (udiill A8 sk Juad) sa (galal)
Thikness of skin, being rich in blood vessels and presence of mucous glands
are advantages for cutaneous respiration in amphibia. Some kinds of .~
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er cutaneous respiration is unique method to provide gas exchange
because they don't have gills or lungs.
(Cilaila ) (A galad) Gl Ul Ja o4 Aadalial) 25 392 99 Ao gedl) e oYL Auie Lgd g8 ¢ Alad) ASLaw ¢
Oty o) asdld o o giad W LY ol Jlad) Jabal By 8 48y ph jatalad) (e salad) Qi) £ g larg pliad
Question 4. Define the following terms. 4l clalhadl) di e
Operculum :(a<lad) cUa) js the bony flap that protects the gills from harm. It

opens and closes to allow water to pass over the gills.
ardlAl) (398 g el plall placdl glatg i A ) (e apdlAY) aad Al dpaliad) Aoy ) A
Glycolysis(¢ sl Jail))is the process in which one glucose molecule is split
into two molecules of pyruvic acid in cytoplasm by aid of special enzymes. The
glycolysis process is a multistep metabolic pathway that occurs in the
cytoplasm of cells , Glycolysis is common both for aerobic.and anaerobic
respiration to produce energy, in plant cells, animal cells‘and the cells of
microorganisms.
Baslusay o By i) (8 Ao mal) G2aa (e (i () 2l g SsS sl 5 g0 aaeddl Lgod oy A dulanl) A
39 ¢ LAY a3 gl B Gutay &l ghdl) atta ) Lea@e Buls Sl Jlat Alee duald ey 3)
il LA g 43) gaad) LAY 9 450l USR8 A3Ual) WY, ) adll ) sgd) (edill Wil (5 Sl Jail
438l 4l
Matrix: Is the space within the inner membrane in the mitochondria. The
enzymes in the it facilitate reactions responsible for the production of ATP
) o A gigaual) M LB A8 B2 g gall clag BV Jgodi L oS ginall ‘_,A A eldad) JAla sladl) oa
ATP
Stoma: Stoma is tiny structure that formed by the differentiation of epidermal
tissue. Stomata play a role in.exchange of 02 and CO2 between leaf tissues
and atmosphere. A'stoma is composed of a pair of bean-like cells known as
guard cells with/a space between them, known as the stomal opening. The
inner walls of guard cells are thicker than the outer walls. This difference has a
role in the opening and closure procedure of stomata.
AU 9GS ¥ JALS B ) 590 )il caali B i) daud] Silal (pe (98 e quS i 0o B e B RGN
g Ll gualilly dgoadid) LAY (1 795 (o BAEN (9S00 . (g ) DR g (31 6Y) Anesdl o (12 M) e
W JAS) A jlad) USIAL 400l o jaad) | sal) damd aly G jad’c Laghn ddlace 399 9 e A jlad) LIAY) aily
SRl (DI g b ) g0 g1 LAY 1 A SRS ol jaad) e
Alveoli : They are small chambers that result from the branching of the
bronchioles, whose walls are thin and surrounded by a network of capillaries
branching from the pulmonary artery. Gas exchange occurs between the blood
and the environment through them. e
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Question 5. Compare between the followings. bl ¢ 0@
1. Inhalation and exhalation. 3y (¢l

7 nhalation TR exhalation T

A et it D derlis it

Ol A el sedl s a

Gl (e el sedl 3k a5l

iy L Laan peamy e RS
EMY\ i S lianl)

Jaall Salall iaall ¢ el el ) g 30

O )

2. Aerobic and anaerobic respiration. (a3 (udiill g il ged) (udil

[tis done [t done ir_

oxygen
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3. Gill respiration and tracheal respiration. 4 sl 4uailly (udiil g ardlAlly (udiil)

ystem.
have qill respi
e (il Ll ) ol

This kind of res
arthropods

by a series of spi
segment

T gadll 5y lems S .
G;J\AM;)Q\GAMJ\)@J\M\JSC_\S

like centipe
spide
g;)\ﬂ\(ﬁ.@ ) eald &l ).n.na.” \je

Gills are r
aquatic organism
Al Sl 4 eliac] & a
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i CHAPTER 3

Excretion jlyoul

| Ot aiadf a0 S i Cigy

Introduction daoadaoll

In the preceding chapters, the digestion of food and the uptake of oxygen has been
illustrated. Digested food and oxygen are transported to the cells by the circulatory
system. The cells utilize these molecules in their metabolism.
dacd g3 LAY ) cpansS Y g auagl) o130l JAI o | cpansS ¥ LA g aladal) audad grada 6 ol cdBilad) Jguadll B
AR Sl Ades 8 ciliy Jad) sda LYIAY) aadiid il )eal) Sl
In this chapter, the method of expulsion of metabolic wastes excreted from the
body and the structures involved in these processes will be discussed. Excretion
rids the metabolic wastes from body, which come from the.breakdown of
substances.
Cilalant) 03 A AS Lial) CuS) 5l g amadl e W 318 9 dudadl) cOdl) = b 48, jh Ad8Ua aluw (Juall) 138 B
3 gall i Cpa AU Al camiadl B (A1) Jiflail) cdld = ey ) 3Y)
The functions of the excretory system can be summarized as follows:
Al sadl) o 51 Sl il gaudli (e
1- Filtration and excretion from the blood of toxic wastes produced by the
metabolic reactions of cells LYAL 1351 Sl cillled Lot Al adl) cpe dalud) LI ) 8) 9 gd 5

' 2- The maintenance of homeostasis of water and the ionic content of the blood and

tissue fluid Aai¥) Jil g g adll (o) (o ginall g plall (33155 Ao Bildad)
3- The maintenance of the normal functions of cells; and, the regulation of blood
content. adll (s gina auiiig ¢ UMWY el Ciilli gl to Jaldal)

In single-celled organisms, waste products are discharged directly through the
surface of the cell. Plants produce carbon dioxide and water as respiratory waste
products. In green plants, the carbon dioxide released during respiration gets
utilized during photosynthesis. Excess water eliminated from plant in form of
drops through hydathodes by a process called as guttation. Wastes are excreted
by different organs in animals.

G5l S of AU i) it AR e A (e 8 pdilie CBLAEN 7 b Aty ¢ AR aua g Apad) cillilst) B
slid) dalee MR (uiil) ol jakiall ¢ ga S SpaS of A aladiind aly ¢ o) padd) ULl B Auudii i) 938 elall g

Slad¥) et Llas DA e dilal) 28N DA (e il glad JS A il cpa 213 elal) (pa paldl) Aty gl

dilida plae) (3 h oo cladl) 7 ki el gal)
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= “Excretion in Unicellular Organisms &l Gausg SLTLSII 0 jlpoal

Unicellular and fresh water organisms like paramecium and amoeba provide
excretion by aid of contractile vacuoles. Contractile vacuoles discharge excess

amount of water from cytoplasm.
<l gadl) a g8 i Aualial) il gadl) Saslacay 131,80 8 g5 Lua¥) p gasal ) Audn) olall culiils g ALAY) Baus g culiilgy

a3k gl Cya Bd) 3N QM\L}AQASCJEQMM\

Water diffuses through
cell membrane A o Conlnctih vacuole

.» AJ/””/,",/ i

A
LLERRRALR AL
Vacuole pumps out water
Contractile vacuole (full) Contractile vacuole (empty)
Amoeba
A et gyl L huci> gy
@haqebamt_bot
100 um C 100 um
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Excretion in Plants GULdl 0 jlpoul

There is no specialised system of excretion in plants. However, there are some
organs are concerned with excretory processes, they are; stomata, lenticels,
hydathodes, vacuoles and roots.

Y pan dlia ¢ Al ey clilbdll A I (awmdia ail aa g Y
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Carbon dioxide and water are excreted through
lenticels and stomata. Water release through these
structures is known as transpiration.
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Water is released from plants living in marshy
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.~ —environments through hydathodes in form of drops is known as guttation. Salt also
“ excreted through this process. In addition some plants excrete organic and
inorganic salt into the soil by their roots.
Elaty) anly g2l u‘ﬂd&auh@w\ 05l DA e ciladiioal) c_\Lu.\uA e cliladl) e slal) alhay
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Plants living in calcium rich soils store nitrogenous wastes in their vacuoles in
form of calcium oxalate crystals. These crystals are expelled when the leaves are
shed. Plants also convert nitrogenous wastes into colour pigments in their petals.
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| Excretion in Animals Glilgasl 6 jlyoul
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Excretion in Invertebrates Gl poo1ll 6 jlpaai

| 1. Excretion in planaria LjLiadl 06 jlpoail

| Wastes are excreted by means of protonephridia which consist of tubules and
. connected flame cells. The cilia of these flame cells are constantly in motion and
. elongates into tubules. The motion of the cilia resemble flames and for this
. characteristic the name of flame cells is
given. Wastes and excess water are

Nucleus

. excreted by means of these ciliary S
movements and the water balance of the mmm’:‘;‘um\:ﬁ ”
body is regulated by these flame like B hiih A

| protonephridia. NH3 and CO2 diffuse e ‘H i.
directly from the body. )¢
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Figure 3.2 Excretory system in planaria
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Do you know?
Earthworms oY) ol
In addition to breaking

A pair of nephridia which act as excretory organs are down organic materials
and adding nutrients to

S TSN
s

= . 2,EXcretion in earthworm yo5jul 6aga o jiyoul

located |r| each segment of earthworm. A ciliary funnel the soilkeariNa EE
shaped tip of each nephridium open to each subsequent also help loosen the
segment. The canals of each nephridium covered by soil so air can

network of blood capillaries. circulate. This helps

) 8253 0m Ay Aa S (b 18 $LselS Janl 1 Ly A a g g sy | PIANES O ‘iﬁj ‘ j“;‘;
Apanan s 8 o (Rl Bang) pp b O (o0 o 06 o b e o | T ST i
A gadl) ) ) (e ASudy BUia o gy o JS 9B | ) s i U = Y
Water, glucose, minerals and water are taken up from the el 138 ¢ sedl Hsn S
body fluid by cilia. Although water and food are reabsorbed
from the canals by capillaries, wastes are expelled from the
nephridiopore.
Bale) (e Al ) Ao aadl Ji) g O slall g (otlaadl g S oSN 9 pladl ulaaY) Galiad
Cra LN 3 b Al ¢ 4y ganl) il ) Aa) g3 il g3 (e 1380 g plal) Alatial
doy i dand)
Additionally, some cells of the earthworm are specialised in
water absorbtion. A group of these cells is located on the
ventral outer surface of the intestines. Waste is absorbed
and is transferred to the body

St SR s i Too wall. These cells involved in
s reabsorbs some solutes, waste removal protects the
T RN fevin Do internal organs of earthworms
region of nephridium bOdl\lf against ultraviolet light.
. .\ - —— a1 Basd LA Gy o« 3 ) ALYl
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funnel (colemic ‘ L ELEE SV

fluid with waste .= N
enters here)

external pore (fluid containing
wastes discharged here)

Figure 3.3 Excretory system of an earthworm
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Do you know?

- 3.Excretion in insects Glpitsil 6 jlp6ul grrtghergfgg;ﬁ:s gﬁhe
In insects CO: is excreted by means of tracheal vessels or | animal kingdom,
tracheoles. Malphigian tubules are involved in excretion of gcr’]re't?rm:ir;% rg;;iighsan
nitrogenous wastes. One end of the malphigian tubules is b it Sl o cllaidl
blind and branches into the body cavity whereas the other e siads ¢ ol sl dSlee

end opens into last portion of digestive tract.(Figure 3.4) g5 Osile e I,
duall) o) Agald ) A V) Gk o & pdal) A (g lsl) SaS ol AU 54 =

) Aok aaf dia g i) el )31 8 danadlal) i) & jLES Al g¢d)

SAY) el A AV Gl il Ll acad) oy g2l ) £k g slaes dagcllal)
uagd Sl ga (dsald) 3.4).

Metabolic wastes are carried from the body cavity to this

last portion of the digestive tract by malphigian tubules and

ingested water is reabsorbed from the intestine.The

nitrogenous wastes of
insects is uric acid
which is expelled in the
4 feces

A el syl i Al Cigy
@hagebamt_bot

Digestive tract

O dpla) Ll JA Aty
AN el 13 L) acad) Gy gas

-Rectum
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Midgut Malpighian \ | S gl Gada A il pdal
4Gy o B 4a b Al

(stomach) tubules

Salt, water, and Feces and unne To anus

) nitrogenous Sy
Rectum \

/ wastes
Reabsorption of

H,0, ions, and
valuable organic
molecules

Maipighian
tubule

HEMOLYMPH

Figure 3.4 The excretory system of an insect contains malphigian tubules
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Exc¥etion-in Vertebrates Olpaall 0 jlypeul

The kidneys are the main excretory organs of vertebrates. There are three types of
vertebrate kidneys. il il IS e ol gl A0 AUA il AL A ) ZI AY) slae) a4 S

1. PPO"GP""’OS &ygﬂ[ 6..515." | et 3fee S Ao i

Pronephric tubules
Arntencie

It is composed of laterally ordered nephridia. The initial
portion of a nephridium resemble a ciliary funnel. The -
canals generated from the funnels of many nephridia
combine with each other to form each canal which opens |
into the cloaca. | | \nepnrostomes
lad Ly il e AW 5 ) dpdy | ila IS0 A e iyl (e il 4y 0 §— Coolom
oaral) Lpary aa LA (e pand) aad & jlesa (e Bl glal) @ i1 2aTE | Ly
panall b il ) 5L S Jusaal,
Each ciliary funnel connected directly to a ball of blood L
capillaries (glomerulus). The wastes filtered from the
glomerulus pass through the body cavity and collected
into a wolf channel by ciliary funnels and are expelled

Giomus

Y

Figure 3.5 Structure of pronephros

' through the cloaca. kidney

Al LAY pal (Aasl) Ay gadl) il ) ya 84Sy B ydilaa Judlian 34 e S
gaaal) A (a Lga sk ol g gl 198) Gk O il BB d Lgaand oy g puead) ciysad i A (s Lgandi S o
This kind of kidney is found in the embryonic stage of all vertebrates and in adult

sharks. AadL) (AN @by Sl 8aY paeat dplial) Al jal) (B aa gy ASH (e £ 5l 128
2. Mesonephros dhuwgiall adsJi
:': =— Degenerating

This type of kidney differs from a pronephros kidney in that !
the ciliary funnels replaced with Bowman's capsules. —
Additionally, a glomerulus located in each Bowman's
capsule and waste flows directly into it from each
glomerulus. Channels drain from each Bowman's capsule

- N s
= Glomerull

#—= Nephrostomes
»

. Mesonephric
tubules

and drain into the wolf channel. This type of kidney is found Coelon
in the embryonic stage of reptiles, birds and mammals and h S
in the adult form of fish and amphibia. (Figure 3.6)

Lelasia ad duagl) e LYY o Cua o A gY) S 0o S e £ 50 138 CAlisy s

A g S (8 B3 g gal) Asl) ()8 ¢ lld ) DBV Glagy (Abdaa )Y gusnS

U genS JS (a gt il gl Al JS (g Lgal) B pdilia cDLARY (3BaT g (L
Apliad) dla jal) (A S e g odl) 138 225 (Rala ) idl) BLE B qualiy (la g
Cilaila ) g dllandU AalLd) JLeiy ‘;53 Gludill g gadal) g cda) g 30
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3.Metanephros ajaodl alsil

This type of kidney found in adult reptiles, birds and mammals.
Metanepros kidneys are found in pairs and located at abdomen
of the body. Each kidney contains millions of nephrons.
(b Agaral) S aa g5 ARIL) el g galall g a3 (A AS Ca g sil) 138 22 g
il Cdha o A4l S (g giat aueall ilad) gl B o g 1)
The first excretory channel splits into two and also known as
wolf channel. In fish and amphibia, its functions as apart of
both of excretory and reproductive system.
i yall g dllacd) (8 cuidl) BL analy Lagl iyl g Conanid ) SN ) AY) 5L andis
Jualdill g 318N allad (e JS (o RN Ul juay Lgitla g s ¢
All vertebrates excluding mammals have a single channel
through which all wastes are excreted. The same channel also = "eure 37 Metanephros kidney
forms a part of reproductive system. In mammals however,.a
separate channel exists for the expulsion of waste and in reproduction.(Figure 3.7)
Cra 150 Uday) Lol BURYY JSAS | CBLAEN aran ) A) DA (e ol Baa @Bl cilpail) Liuly cily L84l asay dlliad
Cilpail) & i) g coladll e plat dbaiie 3UB a8 ¢ D pag (s il ALY

Human Excretory System  Jglwidl S0 jijodl jLA >

The human excretory system is composed of kidneys, a urinary tract or ureter,
urinary bladder, and urethra.
Jalay) g Aliall g callad] ghdyl gal) <l ol g ASH cpa Glad) A ZIAY) Sl O sSi

A. The Kidney audsli R it e o

The kidneys are two bean-shaped organs situated in the lower thoracic region of
the back. It is composed of three main parts
gl dalaial) b oy Q@ An (0h o e ¢ 8 ke (i) i
Lo ) £ jaf A0 g callis a g, gdal) cpe A3l
1- Renal Cortex:  4:sisll 5 ,4al

It is red in colour and contains the Malphighian bodies,
comprising the Bowman’s capsule and glomerulus,
which give it its rough structure.

LS g Glagy Adbaa (e 6850 ) e plual o g giadg saallgigh e
2- Renal Medulla: sl
It is located directly beneath the cortex. Urinary tracts
which drain from the cortex form pyramids in this Figure 3. 8 Structure of kidney
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' of the nephron.

regiql. There are approximately 8-10 laterally arranged Malphighian pyramids. The
apex of each pyramid is located in the medulla and its base is located in the cortex.
Cro G La llia ddhaial) oda & cilal jaY) JS&S 3 JA8Y (ra g AS AN A gl lllaial) |3 pERN caali B ydilia ady
B ydl) b ddaelly (pAdN) ull) 8 aa JS dd ai | 88) JS 4 ja aulle cilalal (V4 2A)
3- Renal Pelvis:  ssisl (agal)
It forms the innermost portion of the kidney. Its function is the collection of urine
from the Malphighian pyramids, the site of 15-20 orifices opening into the pelvis.
The pelvis transmits the accumulated urine to the ureter.
b gl A8 (Y0 10) aBga ¢ aulle cilal al (e Jsad) pan B Lgall g Sy | ASY (e (Bas ) £ 3 ISy
llall ) o gadl A as) all Joadl JAL Ll gad)
Kidneys are composed of units known as nephrons. In each kidney there are
approximately 1200 nephrons. Nephrons filter approximately 180 litres of fluid and
form 1.5 litres of urine per day.

@#‘ ‘ﬂ‘h‘,j‘ ?'“L) dﬁ Q‘hj C*A ‘.’JSS‘ OJSS: (.I(rnnl-l'.:::;l:‘."“:«:;::::::I:mwnllnrd tubule
w‘)s;u. \ * e ‘}‘ "A‘){‘;‘ LA A‘T'ds ds ‘.‘.’A d%‘” . (OJM‘ ) Efferent arteriole (< L%

. Distal
convoluted
tubule
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A nephron consists of: ¢» ¢isdsill ¢ ssi kY « = =7 \=
1- Bowman’s Capsule: It is a U-shaped, iy, o8 ‘
semi-spherical structure. The inner
surface consists of squamous epithelial
cells. The Bowman’s capsule forms the tip

JSa e (598 4l JS (8 Bl (A ribags Al puus
;\-.-.‘MJA 2""“% LS ¢ ‘*’BN‘ GM‘ Q8. 59 Figure 3.9 The structure of a nephron. detailing the path of blood flow and
A gl) Basgl) Gl g lags Adadsa JSES  filtered substances ‘ —
2- Glomerulus: It is a ball of arterial
capillaries located in the Bowman’s capsule. Each
glomerulus is formed by capillaries from a branch of
the afferent renal arteriole.
IS LCla gy A guasS (B B3 g gal) il ) Ay gad) il i) (ha B S (A 1Al
2,180 s slSh Gl Al £ R (e Ay pad & g (e (98T A
3- Malphighian body: It comprises a Bowman’s capsule
and glomerulus. Beneath the Malphighian body is the
proximal convoluted tubule. It is formed from cuboidal
epithelial cells. The proximal convoluted tubule
extends into the loop of Henle and then into the distal
convoluted tubule. The total length of these tubules
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R thau)nstltute a nephron in humans is apprommately 5cm.
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They are muscular tubes which connect the kidneys and the back wall of the
bladder. They transport urine from kidneys to bladder. Each ureter consists of
smooth muscles and each one is 22cm.

| e (e sy alla JS AN ) IS (e Jl JAE AdAL LAIAY landl g S g 5 ldae il )
| A YY Gl IS5 pluada

O iciegd (ga1y10 LD Ao Crge)

| C. Urinary bladder. dJgui diliall

. Itis a sac which stores urine and it consists of smooth muscles. In the connection
' point of the bladder with urethra, there are circular striated muscles. These
| muscles are voluntary muscles so we can control these muscles or we can control
. the urination by means of these muscles. When the bladder'contracts, the
urination happens.
o3 Aahadia 4,00 e a3 i ¢ JelaYl Adliall Jual) Aaliigd pluls CBlac (¢ sSig Jaall G580 oS 8A g
Cdlant) 03a (ke Jgiil) B aSal) LiSay f cBllaal) 038 8 aSSl (ha (Sal s Al ) cdlas A CBlal)
sl duany ¢ Lilal) (a8l Laaie

3-4-4 Urine Formation  JguUlL 1955

' Urine formation begins with glomerular filtration of water,
| various ions, amino acids, sugar and the nitrogenous
. wastes. These substances pass to the Bowman’s capsule

. from the glomerulus.

Add your knowledge
Ammonia is the primary
nitrogenous waste
product, but it is highly
toxic. It is the excretory
substance of freshwater

LisaY) (aleal) g AGHAGY Gl gl g slall sl a5l J gl 0y 9SS Tay
Al (e Ola gy Adddae ) pal) oda JEIE  Agia g ybdl) el g Sl g
It has been proven that all amino acids, glucose and some

organisms. Humans
produce urea as an
excretory product

Ol mite o L saY)
3335 ST ¢ A 5Y) A g il
O A g yhaall salal) Lgd)  dpand)

D) i Adall shuall S
(51 ) i 54

urine is reabsorbed at the proximal convoluted tubule.
. Sodium, chloride and bicarbonate ions are reabsorbed
i and are taken up by cells by active transport. However,
[

' 99% of water is reabsorbed passively from different

' regions of the tubule.

abaia) ale) aly A A1 Adilal) cilndl) B Lpalalia) dlay ol iany g 5 oS sladl g Al palaa¥) asen o il A

gkl aly ¢ AId ey Jadill JA 3o oo LAY Ao g Lgualatia) aly g il g3 a9 ) 918N 9 a g0 guaal) il
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The{ells of the distal convoluted tubule excrete
molecules such as penicillin, ammonia, hydrogen,
potassium, pigments and excess acids. Blood is
filtered between glomerulus and Bowman'’s capsule.
Needed substances are absorbed through the tubules
of the nephron. At the end, urine is formed and
excreted into the urinary bladder via the ureters.
G 9 g L gal) g Cplaaial) Sl il Ja Baad) 4 gilal) ) LDIA 540
U g€ 9 Al Gy alll g 5 Ay 30130 Galaa¥l g $lua¥) g a gl gl
A gl Bas g canlil DA (e 4 sllaall 3l gall aliatial aly | la gy
llal) e Al gal) Abal) ) 7 Ay Jsall JSAG ¢ Auledl)
Approximately 1-1. 5 litres of urine are produced per
day. Its pH fluctuates between 5 and 7, and it contains
the following substances in the following proportions:
3% organic molecules (urine, uric acid, creatine)
¢ g b e'é)l\ T LGag Jedl Ge @l A Yo oY e i) oy
¢ dg) dgae il T AN Gudlly AN 3 el o g gian g (V-0)Chm

Do you know
If an individual drinks a large
quantity of sea water, his
kidneys can only filter 2% of
the 3% salt present. As his
blood becomes more
concentrated, water flows
from the tissues to the blood.
The victim consequently loses
0.5 litres of water for each litre
of sea water drunk. The
subsequent water loss from
his tissues results in death
¢ onl sl (e B S AaaS 3l Gy 1Y
e 7.3 (e Jaih 72 dphad anldl (e
¢ \‘)...\S‘)S‘)".'\S\A.AJMLALQ D9 ga
AUl aall ) Al e el
S elall (e il 0.5 Al i
slall (jlasd EA L TR R oaall ela e
BN ) il e a3

(Ol s ¢« didgall paan
2% mineral salts (sodium, potassium, calcium, chloride and phosphate). A small
amount of leucocytes and epithelial cells. The remainder is water.

A gl LAY g () iy S (e B iaa AzaS | (cliigg 25518 ¢ pganallS ¢ p gl ¢ p 33 9aa) Aiana 3l 7Y
sla AL

peritubular
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glomerulus ¥

glomerular convoluted
capsule tubule
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the nephron

Urine Formation
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S5 SELF CHECK

Question 1. Read the sentences carefully and write if it is true or false
1. The main function of the kidneys is filtration of metabolic wastes from the
blood .T. pll (e Apa¥) Ol a5 A ASH A ) A3 o)
2. The first step in urine formation is filtration of blood. F
pll) i A A sl (S B oY) B skl
3. Returning of substances back into the body from the nephron is called
re absorption T wabaial) BAS ) s (9 A (pa aeidl Al 3 gall B e
4. Unicellular organisms like paramecium and amoeba provide excretion by aid of
contractile vacuoles. T 4waliiall &l gadl) 310 Lucay 13713) Lusa¥) g a gaeatal o) Jia 4044 dosla] cliilsl) A oS
5. In single-celled organisms, waste products are discharged by flame cells. F
Gl LOA 31k e AUl cillddl) & id A A4 Bana g cliilsl)
6. Fish has pronephros type of kidney. F 4ds¥l Ui ¢ £ 55 Lpdidllend)
7. About 5 litres of urine formed each day. F (s s Slag@JSidual) ¢ @l A
8. In insects urine is excreted by means of tracheal vessels. or tracheoles. T
40 5gd) dsall gl i) o) AR o) (3 5k o Sl pdad) B Jsdl 5k
9. There is no specialised system of excretion,in ‘plants." T
UL A 518 pawdia sl aa g Y
10. Excess water eliminated from plant in_form of drops through hydathodes by a
process called as transpiration. F
il o dalany dyilal) | salliINE e <l plad J& e ) e B 31 olsal) (pa aldl) Ay
Question 2. Answer the following questions
1. What are the main parts of a kidney? st Luusi )l ¢) a8 A L
It is composed of three main'parts 1- Renal Cortex 2- Renal Medulla 3- Renal
Pelvis
2. Explain the mesonephros type of kidney? Page 6 bl 418 ¢ o 7 )
3. List the components of excretory system in man. oY) 2 A1 AY) jlgall @l 2
1- Kidney 2- Ureters. 3- Urinary bladder
4. Do plants have excretory organs? How can they excrete their wastes? Page 2+3
fCBLLdl e Galiil) agiSes CiuS ¢ )3 plae) cililll Ja
5. Explain the parts of nephron. Page 8 sl ¢l g
6. Explain the excretion in planaria. LW 2 I8 7,4 Page 3
Question 4. Define the following terms.
Excretion, Filtration and excretion from the blood of toxic wastes produced by the
metabolic reactions of cells , The maintenance of homeostasis of water and the

‘ bij'."""."'" oMylae ?”iﬂb )
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|on|&content of the blood and tissue fluid , The maintenance of the normal
functions of cells; and, the regulation of blood content
Qﬁgﬁ\ s siaall g slal) ¢y 38 u.k‘- Llaal) Lyal %‘i\ cole ) oo dadlil) dalud) cllaitt 9&\ Y j\)é‘gU @J‘Jﬁ\
adl) (s giaa adiiiy  Aaud¥) Ji) g g aall
Glomerulus, It is a ball of arterial capillaries located in
the Bowman’s capsule. Each glomerulus is formed by capillaries from a branch of
the afferent renal arteriole JS.0beg A guuS (8 8392 gall Al pil) & gaal) <l pudid) (a8 S (A 1 Al
3,080 (s o1l Gl £ (e Ay gad il prdh (e (ST A
Kidney, The kidneys are two bean-shaped organs situated in the lower thoracic
region of the back. It is composed of three main parts 1- Renal Cortex 2- Renal
Medulla 3- Renal Pelvis ddhial)l A Glaly Ll galdl) A J88 o cpgie oo 3 ke )
Ay 1 5a) A0 (e 98Ty L gl e il 4y pglil) - sl (R sal) -3 o il gAY -2 4l 5 AN
Urinary bladder, It is a sac which stores urine and it consists of smooth muscles. In
the connection point of the bladder with urethra, there are circular striated
muscles.These muscles are voluntary muscles so we can.control these muscles or
we can control the urination by means of these muscles. When the bladder con-
tracts, the urination happens. b slada CaE G Sy Jad) A oS 1A gl AdKal)
o aSadll gl Lgad asal) LiCey 4330 ) cBulae & Ll oda dabia d) jilaEBliae 68 Julally dilial) Jlal) ddaks
Jelll duany ¢ Adllal) padis Ladic  cidlaal) o 3k o Jgal)
Urea, a compound of nitrogen that is the chief solid substance dissolved in the
.urine of a mammal and is formed by the breaking down of protein
O gl S (a0 98 9 i) g A AN A 1) dabeal) Balall 52 9 G g ) (14 S 4
Metanephros, this type of kidney differs from a pronephros kidney in that the
ciliary funnels replaced with Bowman's capsules. Additionally, a glomerulus
located in each Bowman's capsule and waste flows directly into it from each
glomerulus. Channels.drain from each Bowman's capsule and drain into the wolf
channel. This type of kidney is found in the embryonic stage of reptiles, birds and
mammals and in the adult form of fish and amphibia.
LLDYL e gy (Madaa )Y gy Ledladin a3 Anagll gLEY) o) Cun e A gY) ASY oo ASH (e £ 6 100 Calisy
JS O (5t il il Al JS (ha Lgal) B pdilaa iDL (380559 la gy Al gausS JS (B 3392 gl Al 8 ALY LY
sgshall g cia o 30 Aglyial) Als jall B SH (e @ il 138 2 gy (2l ) uidl) BLE 8 qua g (la gy A gesS
Cilaila sl g Slandl Aadld) JISEY) A g ciluail) g
Transpiration : releasing water from plants through lenticels and stomata
DA g Gl ok oo Ll ¢ slal) (@) sl
Guttation : releasing water from plants living in marshy environments through
hydathodes in form of drops is known as guttation
u\)hﬁ Jsd Je MLAS\ 258 DA e cilaliioal) ciliy QA Cfd\ Sl e glall d).h\ &LAJY\
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Ques\tlon 5. Compare the followings. &= o8&

1°Mesonephros and pronephros

nephri
5 3 Al (guila IS A5 e Al gy las g (e AT A
Coan Bl 40 o) Bas gl (e A NI
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gl B il il BUB JS JuSil jlan ) Lgudany

in adult sharks B a2 S e g sl 12
A3l (AN a9 il U8AY aand uiaiad) Ads sal)
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mammals and in the adult form of fish and
amphibia

2. Excretion in planaria and earthworm™_ w2 ¥hsa a9 Loudidl 3 5) 8y

Excretion in eg

SNH3 &l Ly il
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Chapter 4

MOVEMENT &S p=lli

O asiadf sa1y10e0 3D i Sig

Introduction aoadanll

Movement of the body is a remarkable activity to keep organisms in
homeostasis. Organisms provide this important ability by means of
locomotion systems. Movement is a distinguished characteristic of animals.
o Aagall 5281 oda Al S Bgi )i Alla 8 Al TS gl ) ) Wald anunl) 48 ja i
Gl gaall 5 jraa dpald 2 AS ) A8 jal) Aaladf 3 b
Plants move also but not by contraction or relaxation of muscles as performed
by animals. Animal provide total or partial body movements by means of
muscle fibers. And this movement depend on energy which is obtained from
Adenosine tri phosphate (ATP) molecules.
Gl A Ol gaad) jder il gaad) Jadli LaS Leld sind o) cdlaal) (alli g yha ge ol (K19 Lda) cilildl) & o
O Lle Jguaad) aly Al ABUAY o S jal) o addady  cdllaad] il 31k oo il ol AN Al
Sl gd A G gV Sl
Plants move their bodies parts only (partial movement). These movements are
provided by incresing and decreasing in.size of cell depend on water
concentration in cytoplasm of cell. Unicellular organisms provide movement in
different methods like using cilia, pseudopodia, cytoplasmic movement or
flagella
ada B (lalill g 3aL 3 Bk (oGS al) sda b gl Ay (A AS ja) i Lgabuaa £ ) cililbdl) & jas
aladic) Jia ddlida gyl AS jalf Adal) i) bl i Al a gl B slall 3855 e falaie ) 43140
L) gy g Ana Dl silad) A< jad) g ALK ol By o alaal)
Movement in Uni€eltular organisms &l dyolsl GLHTLSI 6 G5yl

Primitive organisms (moneran and protista) have movement mechanisms

according to their size and habitat. ;
gk ga g Lganad Lad g S ] Lgd ( cilamadlal) g cilyitagd) ) Ailagd) clialsl)

Ameboid Movement a0l GS =l

It is distinctive feature of amoeba and some kinds of cells in multicellular
organisms. LB Basia dgald) cillilsl) 3 LAY £ gif (any g Luadl 3 Jaan ddia gl
Example; Jis

a. White blood cells sl adll LA

b. Embryonic mesenchymal cells.  4ssial) dau gial) LYAY)
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Amoeba moves by forming pseudopodia. Pseudopodia are projections that
extended from any part of body in amoeba.

Laa¥l B sl Cpa g 5a o (e Sl Gl g A NS ala8Y) | L3S a8y JSAS 3ok oo & A L)
Amoeba is an unicellular organism which covered by thin plasma membrane.
There is a jelly like layer under the plasma membrane called as ectoplasm. And
there is a fluid layer under the ectoplasm which called as endoplasm.

La o) et La Bl oL cundt aSlgl) A Al i | (38 ) e Dl sLiE Agdaiy LAY galaf il Ll

AR LB el o A La ) caald dlilu diub dlia g |, A
The cytoplasmic movement in amoeba takes place as follows;
AN galll to Lua¥) B dua D i) 4S jad) Eiaas
1. Pseudopodia extend the outward. TUAD ) A alaBY) siad
2. Endoplasm moves to the pseudopodia region and replace with ectoplasm.
A LDl Jadian § LA o188y dBlate ) AS0al) L) Jias
3. Ectoplasm moves inward and converted to endoplasm.
1A L ) Jsadyg JAIAN ) ) La D) & ey
4. Endoplasm starts to form a new pseudopodia in a different direction.
calidla olai) 8 Sayan A0S a)dB) 0 oSh B ASAN La Bl oy
5. Amoeba move regularly in environment by repetition of these movements.
clSad) oda LIS gk oo Al B AU Lual) & A
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Onicellular and ciliated organisms like paramecium move by cilia. Cilia are thin
and movable projection extend from cell membrane.
Cre diay & jalia g Chiad jg 0 (A QIRY) Il Ao gy & A A gsal ) Jia dagal) g i) Loslaf cliilgy)

PIES{IPARAS

Paramecium moves by coordinated movement of cilia. There are basal bodies
located beneath the cilia and provide its movement.
WS a gig laY) ciad ali Lacld alual a3 g8 laadl dbudall 4S o) 31k (8 A gaal ) & 2y
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Movement by Flagella  blgwibahwligs aS =l

A flagellum is a single lash-like appendage that produced from the cell body of
certain prokaryotic and eukaryotic cells. Unicellular organisms like euglena
and human sperm cells have flagella. Although flagellum structure similar to
structure of cilia (both of them consist of microtubules) but their movement
mechanism is different. Flagella perform a wave like movement whereas cilia
perform a strong and fast movement all in same direction.
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propeller like
" motion

Add to your knowledge:
e— Cilia perform a rotational, like a

back and forth

,,,,,,,,,,,,,,,,,, ... beating motor, very fast movement.
........... . Flagella perform a wave-like,
> - undulating, sinusoidal, slow
. % ST movement compared to cilia
W tammEtT, :.::‘-.... 0..| 3 kﬂ)&.«” JSA 3 47\3‘)}& 45‘); L.l‘..\fy‘wggdjs
in motion :.’ ‘_. ) ) ) Jas Az p
Nou c%ﬂ\%@hﬁ}h\yﬁ‘gjjﬁ

, laa YL 4 lie Ak g ¢ Apua ¢ A salle
T basal body —

Flagellum Cilia
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Movement in Plants  GLilill 0 65 sl

The most important characteristic of a living thing is its adaptation to the
environment and its response to it. In response to an environmental stimulus,
the whole body of a lower plant, such as a unicellular algae, responds. In
higher plants however, distinct regions such as roots or.stems respond to a
stimulus.

LA ol poinl) Gunlons ¢ i Siaad et ¢! Ll g Al e 405 g AN IS Saay e pad
Jiaal sl i gdal) Jia 8 jrata (ghalie cuatiud Llal) cULAN A G ey AIAY) Saa g clladal) Siac i)
Plant movement can be categorized into two groups where;

i (i sana ) il A8 ja el ¢Say
- Movement in response to the stimulus is dependent on direction is called as
tropism. LAl anly slad¥) o aaiad Al clgiall Alaia) 4S Al el
- Movement in response to the stimulus is independent on direction, also
known as nasty.
(el A Al Ailaind aly Uyl 43 g aall g ¢ slai¥) (e Allia cilgiall dlain) 4S jal)
a. Tropism sl=xiial

This movement is seen in higher plants and is categorized as positive tropism
and negative tropism. Movement occurs due to unequal distribution of growth
hormone. il plail g G g plail Lgdl o Lgiuiaal oy g Lilal) cililll) 84S o) oda (6 4
el O ga gl Aal) a5l Qs AS Al Giaal
A
Roots (IR St=m (-1
RooEii

Phototropis

Geotropism

Hydrotropis
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secrete calcium which collect
- e py inhibiting the action of auxin. As
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Audlal ol aalaly AA.HJ J-‘S‘ a result the upward side of the
e e g X
root grows more and the tip ben-
ds in the direction of gravity.
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(vualll) aS p=Jl Gylsiwl
Movement of a flat plant part, oriented relative to the plant
body and produced by a variety of stimuli that cause
disproportioinate growth or increased turgor pressure in the
tissues of one surface.
A sila A gana (k8 iy bl aead Ll dga 9o 6 pehabin LS 5 52 ASa
a5 hd Lo B FULY) bl 3aL ) ol ealiia i gl qutd (Al G Jiaad) e
The opening and closing movements of many flowers and the
responses of leaves to changes of temperature and light, are
externally directed nastic movements. Specialized plants, such
as the insectivorous sundew, move in response to the touch
and chemical stimuli of captured insects.
Bl da o A il i) ¥ allatial s S Y (e el 3l g idl) S o
<l pdad) eS| Jia ¢ daadiall Gl ZOAY (e dga 9o dpwal ClS A A ¢ 5 guallg
duaiall & pdalll Auiliakl) & Jiaal) g (ualll dladi) & ats ¢ dyail)

b. Nasty

Figure 4-6 Thigmonasty in insecticorus plants
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Generally movement in animals is provided by contraction and relaxation of
muscle fibers which are specifically organized to perform their function. There
are three different kinds of muscles which perform these movements;

Lgibla g )0y Liasad dabiial) cdliaal) Cildi Jalud) g palll 3 b oo @l gaad) 84S jad) 4 68 oty ale JSdy
| Cils al) oda (558 Al cOland) (e ddlida £ o) 4D Slin

' | - Smooth muscles eluadal) cMliant) r , o O
- Skeletal muscles LGl ezl K J-fr/)q APJ(ﬂ e oy
- Cardiac or Heart muscles A8l DUl =

; Skeletal muscle is responsible for moving parts of the body, such as the limbs,
. trunk, and face. Skeletal muscle tissue is made up of elongated cells called
! muscle fibers. Each muscle fiber contains many nuclei and is crossed by light
and dark stripes, called striations. Skeletal muscle fibers are grouped into
. dense bundles. These bundles are bound together by connective tissue to
form a muscle. Because their contractions can usually be consciously
controlled, skeletal muscles are described as voluntary muscles.
| Cland) Al ¢ 9S54 ol 9 £ a5 il kYY) Jia ¢ amalifelalidhal e A gipuall A Alel) cilal)
b ghd Lgaa adiliiiy o 5il) (e il o ldae cid JS g giny EBldaal) Gl pand Ay gk LBA (e Al
) Wpdary 2 jad) oda Jadi 5 4GS o 5a & Sl cdlial) L] aant sy ddabadlal) e 4SS)a g Aaild
Lligl) cdlianl) Chia 6 ¢ L)) agilalidi) 8 aSalliBlale oSay AY  Cidland) Jid! alal) o) 31k oo
a3 ) edlae el
Smooth muscle forms the walls of the stomach, intestines, blood vessels, and
| other internal organs. Individual smooth muscle cells are spindle-shaped, have
\ a single nucleus, and interlace to form sheets, as shown in Figure. Notice that
. smooth muscle lacks.the striations found in skeletal muscle tissue. Smooth
' muscle fibers are surrounded by connective tissue, but the connective tissue
i does not unite to form tendons as it does in skeletal muscles. Because most of
. its movements cannot be consciously controlled, smooth muscle is referred to
| as involuntary muscle.
| sleadall el LA 5 AY) AN plae Yl g 4y gadl) Lo oY1 g slaall g Baral) O jaa pledal) cidlanl) JSE
| CSlZal) o) BaY JSAY) 8 madga gb LaS ¢ c_smwm&mysmjsumj‘d&muﬁs;ﬂ\
| oS« i gy Adslae plodall ) Gl RSl cdldaad Al L g sall Tkl Y S ploddal
| aSatl) ¢iSay ¥ LS o alina o 105 AGel) claad) L Jlad) sh LS U gY) Sl aady Y alial) s
| A3 ) ¥ Qe gl plealall bl ) L' & 50 g
Cardiac muscle makes up the walls of the heart. Cardiac muscle shares some
characteristics with both skeletal muscle and smooth muscle. As with skeletal

Juaa §)g4d alua Cuwll 6\
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Types of muscle fiber

Cardiac muscle cell
Striated and involuntary

Tt

Skeletal muscle cell
Striated and voluntary

Smooth muscle cell
Non-striated and involuntarn

b

Muscle Structure

A skeletal muscle fiber is a single,
multinucleated muscle cell. A skeletal
muscle may be made up of hundreds
or even thousands of muscle fibers,
depending on the muscle’s size.
Basia Baalg Aliae 8 o Al Allaal) GiltY)
o) cilia (e paliall JSgd) Alae (oS B | 5 gl
Clanl) ana o 1ilaie) ¢ cdlanl) dibdi YT s
Connective tissue covers and
supports each muscle fiber and
reinforces the muscle as a whole.
The health of a muscle depends on a

gauan (§)g4 alia Cuwll

Intercalated disk

Muscle fiber (cell)

.\muscle carh’muscle tissue is striated; as with smooth muscle, it is

= \_mvo\untary and each cell has one nucleus.
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figure 4.9  Skeletal muscles consist of densely packed groups of elongated
ells, called fascicles, that are held together by connective tissue. Muscle fibers
onsist of potein filaments called myofibrils. Two types of filaments are found

n muscle fibers—actin and myosin.

sufficient nerve and blood supply. Each skeletal muscle fiber has a nerve
ending that controls its activity. Active muscles use a lot of energy
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.\therefore req\uffea continuous supply of oxygen and nutrients, which are

supplied by arteries. A skeletal muscle fiber, such as the one shown in Figure
4.8, contains bundles of threadlike structures called myofibrils. Each myofibril
is made up of two types of protein filaments thick ones and thin ones. Thick
filaments are made of the protein myosin, and thin filaments are made of the
protein actin.
Cre ABIS Clalia) o Cdliaal) daua dalad | JSS cdliand) a9 dilae Cilll JS a9 alal) gl oty
O 10 ) Adaidl) cdllanl) Allgind  ddali B aSati Lnae Al A S e Gl JS aall g lacY)
GHaT Ol &l Gk e W gl Al Apdial) 3 gall g CraaeaS oYL | patina Ty 35 calla AN g ¢ ABUAY)
i Ja oAl Agadd) CuS) 3l e ada A ((£cA) JSA B Ao gal) Al Jia ¢ Al Ul CiLli
ASpand) Ja ) (oS5 ARS8 11 g Asacall (gl gl (e (8 8 (O e i JS (6 Alaad) il
SN (g (e Aad ) o gl (oS ¢ Cppen gal) i g (14
Muscle contraction requires energy, which is supplied by ATP: This energy is
used to detach the myosin heads from the actin filaments..Because myosin
heads must attach and detach a number of times duringa single muscle
contraction, muscle cells must have a continuous supply of ATP.
493 Jual] ALY 038 aniied | il gl) AN Cppan giaV) Adnal(pr W 6T oLy A8 cidlidanl) Lalis calkaly
s el PIA @l ja bae Juadliy duali O i Cpen gaall a s OY 10BS LGS gl 08 e g3l
Gl gl A sty (o salns dlda) ple L) LY (5 giad o) caag ¢ aalg

Movement in lnvertebrates Gl p 6.0l 0 QS p=xJl

| Ot it 01100 S At g0

Invertebrate animals have both smooth and skeletal muscles and these
muscles have same functional abilities as in vertabrates. Arthropods have
developed skeletal muscles.
Ll 8RN A LaS Adada gl) i jaBl) Gl Lgd cidlZand) o3 g ¢ 4S5 pluda CBlae 4y 88SU) i) gaal) elbial
Adsn edlae da ¥ clilada &gk
There are different’kinds, ofimovements in different animals;
AAliAl) il gaad) B S jad) (e ddlida £ 63 Slia

a. Movement in Mollusks GLgSyl 6 GS p=Ii

Bivalves have two different kinds of muscle fibers.

First one is the skeletal muscles which used in

closing and opening of their shells. For example

mussels can keep their shells closed for many

days. The second one is smooth muscles.

Clzanll g S e anl) CiL) (e cpdlisa cpe o8 ciBaal) ) g3 Sl
O OSa ¢ JEal) o o \giad gh by (PIS) (B padiud A Al

pluale CBlae AUl ?Q‘ Baad Allia Adlaual o o) b iy Figure 4.10 Mussles
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Some invertabrates including hydra and earthworm have hydrostatic skeleton.
(e JSR) (Sl g i JSaa Lgd (¥ Baga g ) paugd) el 8 Lay iy JBES) (amy
The movement of earthworm that provided by hydrostatic movement is can be
summarized as follows;
A gail) o Aaligg jagd) A< ad) Wb gl AN Gl Y 8498 AS ja padli Ky
1. Earthworm body is consist of segments and each of these segments has its
own motion units.
4 duald 48 A laa g Lgde ddla (Sl g cilBla (e (2 Y0 B2 g0 pmad (oS
2. There are long and circular muscles in body wall of earthworm.
o2 Glad pen i (B Ay ity Ay gk cdlas aa g
3. Body expand and shrink by activity of circular muscles. And body become
longer and shorter by activities of long muscles. By repetition of these move-
nets earthworm provide its movement.
Clant) Aadl] Jady puadl g Johl amal) uas g Ay Al cdlaal) LLdd Gk (e Galli g avad) pu sl
LS a o B Al s al) oda ) Sty g A ghall
4. The chitinous stingers help earthworm to attach the ground.
oA N e Ao (a W) ¢las Al CoaY) ae bl

c. Movement in Arthropods Jjulaalnao 06 6S =il

Arthropods do different kinds of movements like; walking, running, jumping,
swimming and flying. We will study on insects as examples for movement in
arthropods.

il il i g,y paball g Aalacadl g a8l g g sl g (ol ¢ Jia ClS al) (e dilida £) gily cililualall a g
cilbilaiall & 48 all 4Lials

O il ga0510m0 SIS Al 19

1- Walking il
__ Insects have an exoskeleton which made up of chitin.

This exoskeleton provide strength against drought,
7 defence against preys and flexibility for movement of

4 ___&,\ legs. This movement provided by actions of flexor and

extensor muscles in limbs.
L B gl A A JSel) 13 A g Gubilsl Ge G eSh AW JSa Lt & pdial)
Cra ASal) oda b gh aly | Ja ) AS jad A g sall g (il A1) M plBAN) g Ciliad)
) Y B Adauldly cdllaml) S A
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-_ Some insects use their skeletal muscles to jump from
leaves and trees. For example American grasshopper is
asymmetrical insect. Extensor muscles contraction
extend the back limbs and flexor muscles get limbs
closer to body.

s o il g (310 9Y) (e JHRM AlSel) Lgidllae ol pdal) Gary aadiad
Lo (el ga , BoBliia p& 3 da g Sy Y (Al ) Guaiad) JUal)
) ) il ) S 4 jRal) Alaalf g AEIA) Gl Alda) ) Aaadd)

3- Flying Ol sl
Some insects achieve flight through a direct action of a
muscle on each wing. One set of flight muscles attaches
just inside the base of the wing, and the other set
attaches slightly outside the wing base. When the first
set of flight muscles contracts, the wing moves upward.
The second set of flight muscles produces the
downward stroke of the wing.
bt 5 gl 08 A Aldaad BualalldS al) MR (e ) pdald) (any (3las
ds ganall laiy g lad) Séﬁlédi\.uub.\kﬂ Clas (ja baa) g AS gana
s G A Y de ganal) kil Lanic CL\AS\ dacld CJIA).\.\QLQJAY\
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4- Swimming  dabwdl

A group of aquatic insects swim by aid of their back limbs. These limbs have

flat surface to provide forward movent by pushing water.

O daalal 4S ja 1d gl g s L il Y) oda | AAIA) Led) laf BaeLucay e duilall il pdiall (e As gana
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ertabrates have endoskeleton which provide movement with muscles.
Vertabrates have types of movement like, swimming, jumping, walking,
running and flying. by Al Al ezl e dSal) B AN JSa e cily 88 (g giad
Oloshll g g ally (all g 88 g dalad) Jia S Al (a Lo il
a. Swimming  4abwd)
Fish swim by exerting force against the surrounding water. There are
exceptions, but this is normally achieved by the fish contracting muscles on
either side of its body (which provide movements of fins) in order to generate
waves of flexion that travel along the body from nose to tail, generally getting
larger as they go along. Most fishes generate thrust using lateral movements
of their body and caudal fin. But there are also a huge number.of species that
move mainly using their median and paired fins.
Galald oy (g ¢ e liiag Ay Anaal) olral) a5 gl A jlaay land) g
S a6 Al g) amia aila Ao ASand) e (Al (3 sk o dale @l
) A (e anadl Jgh e JES A e U G Gl ga 268 JalGa (ke 3
aladinly ada 8 g8 lant) alina Algi | gl 590 aa Lgana MG ale Y ¢ Lo
Al E1) Cha )pmS Jase L) dllia S5, Al Lgidic g Lgpauad Aila, s &
da 93 Jall g Aauy giall Lgdile § alAiuly o) JS & A
There are some vertabrats which use their flat limbs to swim in water.
slal) Adalididadal) Lgd) jhaf asdiud Al ey 88 (e dllia

Dorsal fin

Figure 4.12 External structure of

bony fish Lateral line
Operculum

(gill cover)

Adipose fin

(fat fin)

Caudal Fin
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Pelvic fins (tai

2. Creeping <3l

Animals which has short limbs that not enable to carry body weight and

reptiles without legs like snakes perform this movement. Snake has different

types of movements like; bt ¥ Al B ymall) Cil lal) il i) gaad) A AS all sda g
Jia s pal) (e AiliSa £ 650 Lgpal aBY) | Calall) Jia )l Lgd Gl (A Cial 9309 amad) (59 Jan
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.\Terrestrial lateral undulation is the most common mode of terrestrial
-« _ -locomotion for most snake species. In this mode, the posteriorly moving
waves push against contact points in the environment, such as rocks, twigs,
irregularities in the soil, etc.
13 A ol £) 681 alinal duia ¥) AS all Lo gud Y Jaail) ga (Auilaall) 4S all) ol ¥ ilad) z gall)
Ll A clilidl g et Yy ) sduall Jia ¢ Al & Jlaiy) Jalii s 4S jacial) LAIAY) Cily gal) adi ¢ g gl
& ¢
b- Sidewinding is most often employed by snakes when the snake must move
in an environment that lacks irregularities to push against, such as
a slick mud flat, or a sand dune. In sidewinding all of the body segments
oriented in one direction remain in contact with the ground, while the other
segments are lifted up, resulting in a peculiar “rolling”motion. Concertina and
rectilinear are also some kinds of movement in snakes.
il cililldal) ) iiss diy 8 djadll a8 e aiady Laie ol daadiud laldle ilad) cia 3
olad) 8 Aga gall aeadl 51300 aaan JBS ¢ (eilal) Al A Adda OIS ghodadans Ak dady Jia ¢ lgale
A Masala g Ay AN AS A ) g2 Laa ¢ dadi e g AY g ) GBS Lad ¢ o2 VL Juall e aalg
L) Coaslalll (B ASGall ) off (any (o daiienal) g 43 g 3tad)
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Aquatic undulation

A reiadt i D ddis Ciget

3 - Flying Ol sl
It is movement of birds and birds have different methods and
body parts for flight. Flying in birds depend on air movements
and methods of using their wings. Birds use their front limbs
(wings) for flight. Moving their wings from up to downward
cause changes in air pressure and these change help them to
move forward.  awall s13al g ddlida 3 b gt galall g guball 4S a L)
pdiud Lghadal aladiu) (3 kg &) sgdl ClS A o gadall B () judal) daiay () pudall
o i) ) oY) O agiadal dy a0 g Ol (AadaY) Aualad) Lgdl ki ) gl e
Lash el o &l puatl) oda addeludy o) gl o B &l s digan
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Flying mammalian; bat Flying lizard

Birds are not unique vertebrates to fly but some mammalian like bat has ability
to fly. There are some types of that have ability to fly.

Alia ¢l bl Ao 8 a8 Lgpal (ABUEAY Jia clall) (dary ¢Sl g &) palall Bay )8 el U8 cud ) gdal)

Ol e 5 jallhlesal 3 Mad) o) i

A Rl puylae O ddio Cigy

4- Running s A
Most of mammalian have body parts specilized for runnuing. Generally
animals run for hunt or escape from the hunters. Horses, deers and some
predators have long tendons to facilitate the movement. Another factor which
enable to run fact is having light limb endings.
Ga gl o) asall Jal e il g g sadlagas, (aS Ul daada lgawa (o &) ) Lgaal iyl alina
On Sy AT Jale dllin A4S al) Qg Aljgha U0 L A silall i) gaad) Gang g (AN 5 J sl L Cpalal)
Addd ikl il a5 9h g (s ) (Gadadl

Running animals
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RN Review

Question 1. Read each sentence carefully and write if it is true or false?
1. Animals perform different kinds of movement including cytoplasmic
movement and free movement. F
Bad) A a5 Ana Dl saad) A4S jad) Gl B Ly AS ) (e ABlIA Lo g i) gaad) (555
2. Animals obtain necessary energy for muscle contraction from ATP
molecules. T cilicgill A G gbaa¥) iy (e cdland) (alfil 4o D) Adlal) Je i) gaad) Jagad
3. Paramecium move by cytoplasmic extensions called pseudopodia.F
LAY a8y pandt Al daa U ghaad) ClALaY) (33 ok (8 A gl sal) & A
4. Cilia and flagella similar in structure but different in working mechanism. T
Jaadl A B (lalide LegiSt J<ugl) (Blgalicia b pud) g laaY)
5. Movement in animals is provided by contraction and relaxation of muscle.T
clanl) elA jinl g Galil g b oo Gl gal) 4 A4S al) 8 6l
6. Skeletal muscle cells are cylindirical shaped, branched‘and multinucliated
cells. F 5 Baniag de iag JA AgiipbulBB 4 G clLal) LYA
7. Invertebrates have smooth, skeletal and heart muscles as in vertabrates.F
Qgﬁﬁ\‘?ﬁ&ﬂ‘ﬁ LaS A uld o 21 g pluda cidldas by B30 Slliag
8. Geotropism is affected by stimulation of light. ~F
g gual) Jdady (iall) oY) sladiy) il
9. Movement in response to the stimulus is'dependent on direction is callled
as tropism. F sLai¥) b Jad) g LSelaiyli de adiag 8l e 1y A4S all
10. Connective tissue covers and supports each muscle fiber and reinforces
the muscle as a whole. T JSSEL&a)) (5 gi g Liliae il JS ac g aliall o) iy

A et u it D Al Ciget

Question 2. Fill in‘the blanks:
1. Most of mammalian have body parts specilized for ..runnuing..

2. ..Terrestrial lateral undulation..and ...Sidewinding.. are some kinds of
movement in snakes.

3. Muscle contraction requires energy, which is supplied by (ATP) molecules
4. Vertabrates have ...endoskeleton..... which provide movement with muscles.
5. There are three different kinds of muscles; .Smooth muscles,Skeletal
muscles and Cardiac or Heart muscles. .

6. Movement in response to the stimulus is independent on direction, also
known as ..tropism... .

7. A ....flagellum..... is a single lash-like appendage that produced from the cell.
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\GJhere is.aje I|ke layer under the plasma mebrane called as ectoplasm

- _ ~ims.Amoeba..... .

9. ....Horses, deers...and some predators have long tendons to facilitate the
movement.

Question 3. Answer the followings.

1. Explain cytoplasmic movement in amoeba. Page 2
2. Draw the external structure of bony fish.

3. Explain how snakes move on sand. Page 12
4. Explain how earthworm move by hydrostatic movement. 9
Question 4. Define the following terms.
Sidewinding, Page 12

Tropism, Page 4

Nasty movement, Page 5

Muscle fiber, Page 7

Pseudopodia, Page. 2

Cilia, Page 3

Flagella Page 3

' N OPLPE IRV UL ) UOe-FALTY)

Question 5. Compare between the followings.
1. Cilia and flagella. ks i

organisms lik like euglena a
o manal LS dgageall g Ak

Cilia are th flagellum
extend from ce structure of cilia

-

AAl) pLES (e ey jadlag

cilia pe :
and fast move movement
direction. Lghgdy
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s and Smooth muscles.

pludal) Cbludand) g AulCgl) Do)

Smooth muscles

Skeletal muscles

Cardiac (Heart)

forms the walls of the
stomach, intestines, blood

responsible for moving
parts of the body

makes up the walls of
the heart

vessels, and other internal peal) o1 3a0 & jalt e J glpa lal) o) jaa Jeda
organs slxa¥)gdaaall ol i 845

s Al YIESK slac] g g gal) 370‘9“1\3

Individual smooth muscle |muscle tissue is made up |short and branched
cells are spindle-shaped of elongated cells called |into other branches

and interlace to form
sheets 52ia sladall CBluzaal) LMA
rilbal) JaSial SLas § J) 4 Jhe

muscle fibers
LA (e (deand) el ¢y 55
claal) Gl e AL gha

which
are connected with
each

have a single nucleus
daa) 9 31 g4 (g g

Each muscle fiber
contains many nuclei
(o uadl o Lae Cad JS gy
s

each cell has one

nucleus
daa) g 31 g5 Auls It

smooth muscle lacks the

striations
Lt ) i

Each muscle fiber is
crossed by light and dark
stripes, called striations
bghd el Cill) b adaldss
dbhial) e 41803 g 42l

cardiac muscle tissue is

striated
dlalad s QI8N dliae A

Smooth muscle fibers are
surrounded by connective
tissue, but the connective
tissue does not unite to
form tendons as it does in
skeletal muscles <Ll
CDlzand)

C)SS 3 e\.a.'a @wﬁg :\.hm f«bmld\
LASJUJ‘E\MJMZ\’?W\ @;\uﬂ\

Skeletal muscle fibers are
grouped into dense
bundles. These bundles
are bound together by
connective tissue to form
a muscle. L] aand Al
ALSS o a8 Llel) cdlidanl)
O pandl Wgudany 2 3ad) 028 Lo 13
idluanl) €A alial) preadl) 3 o

The membrane of the
heart muscle fibre is
thinner than that of the
skeletal
Cra o) b)) Alze GiLYj plis
ALl 1) @D Uant) il

most of its movements
cannot be consciously
controlled, smooth muscle
is referred to as
involuntary muscle
L aSal) (S Y LS 5o plins
s ladall &dlcand) ui\ Jl.&g‘e RY
A1) Y e iy

their contractions can
usually be consciously
controlled, skeletal
muscles are described as
voluntary muscles
pglalidi) A asatl) 3 ale (Say
Lol Al l) cMiae Ciia i ¢ L)yl
fg.\bj <O las

is involuntary
a3 L
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