Chapter 16

The Diversity of Life

o=l €94

LIFE ON EARTI—I

/e TR

~Translated and Rearranged by w)aJl oslely W»Jb pl9
Prof. Dr. Nabih A. Baeshen U=&¥ 0ol dee @i sl Lectures by

" Prof, Dr. Tarek R. Rahmi oy il Byl ol Gregory Ahearn

Prof. Fotouh M. EIl Domyati sblodll Lozo 29id .5.] University of North Florida

\ kel Ui doxo D
Dr. Mohammed N. Baeshen L
4 qdl e ol asol>

King Abdulaziz UniverSity g, l Copyright © 2009 Pearson Education, Inc..



I ——
16.1 How are Organisms Named and Classified?
il OISl Giais S

= QOrganisms are placed into categories on the basis of their
evolutionary relationships.

lowd au il LilBMe (ale lslu wld w8 adl oIl wini =
= These categories form a nested hierarchy in which each
level includes all the ones before it.
x> boyd Wb @lowilwio 8w wliall oin JSad
s, Ludl Olgiwell S wliadl 018 o Sgiwn JS Join
= There are eight major categories:
o) WS Ulod Sl
- Domain, kingdom, phylum, class, order, family, genus,
species.
E9 cpui> Alile (ag, asilb (dusain aSlow (plle
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= The scientific classification of human

= Domain Al

= Kingdom A4Sl
= Phylum 4=l

= Class gl

= QOrder 43

= Family 4ile

= Genus g

= Species g ¢

Copyright © 2009 Pearson Education Inc.

Eukarya

Animalia
Chordata
Mammilla.
Primates
Hominidae
Homo
sapiens



I ——
16.1 How are Organisms Named and Classified?
il LSl Giaio S

= The scientific name of an organism is a two-part name formed
from the genus and species categories.
csisd o UeSi iVl (ls powl 98 o> SIS SV Lswodsdl pow VI

9l powl 9 izl powl

= Each genus includes a group of closely related species, and
within each species are individuals that can interbreed.

UagJ|Lg.a9.uCLLaJ|CLQ.u9&_|9J\J|UJoqc9AMWLJSM9 -
elgVl 5o pdyt 8o Luds ) ppiw Lowd Ue>glsn ges JS 51,915
(5,5 V)
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I ——
16.1 How are Organisms Named and Classified?
il LSl Giaio S

= Each two-part scientific name Is unique; referring to an
organism by its scientific name rules:

ol ing (890 JS0 (Lol5) a9 sVl (ol sodell puwl O]
sl ooVl aclgs) LQu b WS
« Scientific names are underllned or italicized.
.alilo ,_9)>4, Y 9I b iz Rog duolell cloowVl

- The first letter of the genus name is always capitalized, and
the first letter of the species name is always lowercase.

> 5 B ysS gy Lodls puizdl ool o Jo¥l Byl Sy o
320 @ings Wil £oil ool oo JoYI 8=l S

- The species name Is never used alone but is always paired
with its genus name.
ol Losls U a8y Loilg 03,800 £9dl powl plazsowl Sou V o
A >
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I ——
16.1 How are Organisms Named and Classified?
il OISl Giais S

= Biologists identify features that reveal evolutionary relationships.
&y ekl SBMRl (sJ| s il wlaall b sb>Vl clode sazw =

« They look at many kinds of characteristics.
laall oo glgl dac pd,licl (8 Ugisl LVl clode -
* Anatomical similarities play a key role in classification.
il a9 bla |)9> s yid | asliadl wely
» Molecular similarities are also useful in classification.
| (89 dueo 9> A eyl aolaadl wle slis e
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16.2 What Are The Domains Of Life?

Solzdl pllgc Do

= The three domains: Bacteria, Archaea, and Eurkarya.
Blodl asis>g cwloladl (LSl s &Ml ollgell =

lgall duini>
b sl c EUKARYA
BAC:I'E-RIA wlilaJl 4 kingdoms
: ARCHAEA Animals oL ol
15 kingdoms 3 kingdoms Ul fungi wb,bs)

plants wULJI

protists
oWVl
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16.3 Bacteria And Archaea

Oliladl g bS]l

= Earth’s first organisms were prokaryotes
LoVl Lsde ausdl wssl -Jgi s dlgl asly WSl colS =

 In terms of abundance, prokaryotes are Earth’s predominant
form of life.

Lludl ggdl (s dlodl Wlslay «olS 289 aysaell 8,9¢)l Loz loud
=l (58
» Prokaryotes include Bacteria and Archaea

loladly LSl élodl aslay OBl Jouis @
« They are single-celled microbes that lacked organelles such
as a nucleus, chloroplasts, and mitochondria.

Slodl Jio wlpnell j8105 aulzdl dau>9 Wlg)Suo (spd
U, 09Sginllg ¢ <l ozl wlasowMlg
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I
16.3 Bacteria And Archaea

Oliladl g bS]l

= Bacteria and Archaea are fundamentally different.
Uyog> oMis| wliladly UpiSl walizs

« Bacterial cells contain molecules of the polymer
peptidoglycan, which strengthens the cell wall.

Sl VU= jodey o Wl (e au sl LMl osgixs -
A2l oz 91y Sedi (sallg
« They also differ in the structure and composition of the
plasma membrane, ribosomes, and RNA polymerases, as
well as in the processes of transcription and translation.
e ;M| slinsll u9509 duis 08 Layl ay,uSudl LMl caliss
Sl Oldoce (o9 lalizy dliSg Lyl 80l wlousily «wlogseul,]l
o> ,illg
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I
16.3 Bacteria And Archaea

Oliladl g bS]l

 The biochemical differences between archaea and bacteria
make distinguishing the two domains easy.

O yaaoid| ez UyuaSlyg olsladl cugog.mSJI oMV u| .

» Prokaryotes have been classified on the basis of shape, means
of locomotion, pigments, nutrient requirements, the appearance
of colonies, and staining properties.

Jadl Jlws «JSoadl pwluwl (sl dlgdl adgl LSSl o
uall Jaillazg (Wl esiwedl JSow (@il oldlhie (oleudll

* More recently, the comparisons of DNA and RNA nucleotide
sequences have been used in prokaryotic classification.

bl oo JS) @ynuidSouidl Ml G bl cuorsinl byss> s
Blgill olsl cauiai (58 Ullg
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I
16.3 Bacteria And Archaea

oliladl g Ljwisull
= Prokaryotes exhibit diverse metabolisms.
acgiio duayl wldoc slgdl adgl WLSISII 4pln; =

* Many prokaryotes are anaerobes; their metabolisms do not
require oxygen.

oVl Oldoce zlizs V cus aslgaV blgall d,_Jgi Wl o sl -
oaSoVl s9>9 (o]
« Others are opportunistic, using anaerobic respiration when

oxygen is absent and switching to aerobic respiration when
oxygen is available.

e lgdWI Gusidl plasiwl g wsslpwl lpio ,3VI Lasly
ois bodic silgpdl pusiall | Jo=illy cumenuSeVl Ll
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16.3 Bacteria And Archaea

Oliladl g bS]l

» Prokaryotes feed on many things, including sugars, proteins,
and fats, but also petroleum, methane, benzene, and toluene;
some can use hydrogen, sulfur, ammonia, iron, and nitrate.

US98 Loy 8,08 eloiol (sde dlgdl adgl WSSl sieis
idly Uluolly Jg il Loyl SJg cwgaly «o gl «ob,Seudl
225dly LigoVly wupuSlly cruzgysupdl ppasy oy «ougleills

olyadlg
« Some prokaryotes possess chlorophyll and are
photosynthetic.

i (sJWls (Jud9,01S) seazdl slgdl adsl LSl pasy llios
gall bl ados
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16.3 Bacteria And Archaea

Oliladl g bS]l

= Most prokaryotes reproduce asexually by binary fission.
oLl 5 UaiVU LewizV slgidl adsl wLslS)l plaso yilSis

« They produce identical copies of the original cell.
LoVl adz aalas o dlgdl adgl GLSSI pus o

« They reproduce rapidly and can evolve quickly to adapt to
changing conditions.

Sl ey Helaidl pilSobiy ac i dlgidl CLJ9| Wl s .
.8 uioll Vg, kbl g0
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16.3 Bacteria And Archaea

Oliladl g bS]l

= Protective endospores allow some bacteria to ,
withstand adverse conditions. e
B9, Joxi bywSull pasd adsll puily=d] oaws = R

« The endospore forms within the bacterium, and
contains genetic material and a few enzymes
encased in a thick protective coat.

(Sgizig Ay ,uuSul adzdl s ads ol aogi =l Ueseo
Sl BV asleo wloyYl o Mldg ailyg 85l (sle
« Metabolic activity ceases until the spore
encounters favorable conditions, which may take
an extremely long period of time.

g, lall @ngiszdl 3z Ul (sl sVl blawidl edgiy
oo la> alyghb 8,i8 lpiga> 9w 18 (sily alasoll
o]l Fig. 16-7
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16.3 Bacteria And Archaea

Oliladl g bS]l

= Prokaryotes affect humans and other organisms.
S35V amdl oSl il (e sl adsl WSSl 555

* Prokaryotes play important roles in animal nutrition.
OUlgasdl @i o9 Lol 1,95 dlgill adgl Gl wsli o
« Many animals that eat plants cannot digest the cellulose In
plants themselves and rely on symbiotic bacteria in their

digestive tracts, which are able to digest cellulose, to liberate
nutrients from this food source.

o bilal (sle i il wllgamdl o 5uS uaiows Vs
LSl e il cus Ly ULl (09 >g>g0dl 5ol
pad e 8,58lly duonpll lpilgid (09 a>gi sl ol
sligdl aaoll 11 oo adliall sleodl 5= ol
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I
16.3 Bacteria And Archaea

Oliladl g bS]l

« Many foods that humans eat are produced by the actions of
bacteria, including cheese, yogurt, and sauerkraut.

23 58 Loy Uyl Sty uis polid] pISU (sl &0ieVl plaso
(995301) Mzeodl Bgalolly «ssU3Jl ullly wlsl

« Some bacteria in human intestines feed on undigested food
and synthesize nutrients, such as vitamin K and vitamin B,,,
which the human body absorbs.

s plebll (sde OluoYl sleol (58 839>g0)l LSl as Sigi
120 Gaolindy & aolind Jio (@dlie slgo )iy &gSo pgapoll
WbVl pow> Lpaios saidlg
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16.3 Bacteria And Archaea

Oliladl g bS]l

= Prokaryotes are nature’s recyclers.
w93l 8sle] wosd sl WSSl o 8lgidl adgl LSSl s =

* Prokaryotes consume the organic molecules in the dead
bodies of plants and animals, decomposing their wastes and
recycling them to the environment.

o9 839>90)l dugasll Ol sleul alsl WIS ellpis
opiMnd Jd=i 0585 oS o blgadly WLl @sodl olusY
sl sl o,ue dslelg

» Prokaryotes can clean up pollution.

el o Lalzll pess wl dlgll adgl BLSISU (Soy
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16.3 Bacteria And Archaea

Oliladl g bS]l

* Nearly anything that human beings can synthesize can be
broken down by some prokaryote, including detergents, toxic
pesticides, and harmful industrial chemicals.

LI gubniws (Asuiais pgiy Ol OLas M Sy Luysi (sui ol o]
o Ludl Wlauuedly wlelhiodl S5 (88 lov ald=i pgsi Ul dlgdl adgl
) lall aucliall asliouSl slgollg
« Even oll petrolium can be broken down by prokaryotes.

0 5sniSiy Julzis oo 0l dlgidl adsl WSS Say Joyill ey s> »
- The breakdown of pollutants by bacteria is called
bioremediation.

oo LSl adawlss lighedl jiwsSis Jud=i (sde (sllnyg »
gasd| asdlaoll
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16.3 Bacteria And Archaea

Oliladl g bS]l

= Pathogenic bacteria (disease-causing) synthesize toxic
substances that cause diseases in humans.

Ol Lol,oV

= Some anaerobic bacteria produce dangerous poisons toxins
that attack the human system.

OVl 85p>1 p=lpi 8 ubas pgoow algaWl LSl yas gus
Example Clostridium tetani causes tetanus.

()5 Bl O Lme i) 1SN i e L 2Ly i oIS e

Copyright © 2009 Pearson Education Inc.



= The bacterium that causes anthrax can be used as biological
weapons

2Soa> 2 MowS @izl 8 o=l anuedl UyusSul ploseiow] Sy =

= Weaponizing anthrax involves manufacturing endospores that
disperse easily in air, where they are inhaled and germinate in
lungs

dwwwq&b|bp.u|)>d\l£W| o).o.x” Cu_».u L_Sg.;.z; =

Cleaning up after an anthrax
attack in October 2001

6ozl Oloxd a2y Lo auhais
2001 S| (sd @il
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Domain Eukarya
51 oill Clidda alle
Domain Eukarya is divided into four kingdoms:
illow g2yl WV bledl Wlini> plle puitiv

= Protists (everything that doesn't fit into the other three
kingdoms) :
(S, Ml clllowdl g0 (39190 V sesnin JS) wldgVl =

- Plants obLI-

- Fungi O daall-
- Animals OUlga=ll-



16.4 Protists
wlJo Vi

= The protists are eukaryotes that are not a plant, an animal,
or a fungus.

1,ad ol Ulgu> ol Llo caond csdg dlgill duini> wlilS LoVl =
« Most protists are small and single-celled.

Azl 6au>99 620 OV plaso
* They are incredibly diverse in their modes of reproduction
and in their structural and physiological innovations.

loaS1y (99 1,185 wudluwl (59 ggidl 800 wllgVlg
Ay, S0Vl psu=reloanidg
« Some of the larger protists are colonies of single-celled
Individuals, while others are multicellular organisms.

Azl dau>9 >|).9| oo Wloeiue 85,8l uLJgW va Sy e
LMzl 850210 OGS o LS Wl oeiwoll Las ol O S\9
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16.4 Proﬂtists
wlJo VI

= Protists have both positive and negative effects upon
humans and other organisms.
apmdl olillly VLYl e aulws aull wlhwlb wls\s
S,V
« The primary positive impact comes from the ecological

roles of photosynthetic marine protists.e.g brown algae
green alae

LoVl gy g (sl &uiadl losVl o (oWl (sulsVl Ll (sl
szl 9 auudl sl (sigall sl dudosy o985 (silly &)=
* On the negative side include many human diseases caused
by parasitic protists.

LoVl Lo sl 3auasl Lalo¥l csulad! wilsdl Jood
bW a sl

Copyright © 2009 Pearson Education Inc.



16.4 Proﬂtists
wlJo Vi

- Brown algae.

Uind | J ]l
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16.4 Protists

= Green algae|

Green algae :l,.o=d| WJl=lbll Fig. 16-16
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16.5 Plants
wblJi
= Properties that distinguish plants from other organisms:
sl Gl 8L e Ul jued sl wlaall =
 Plants have chlorophyll for photosynthesis.

ebdl ddosy plial) (ud9,9l8]l) Heazdl (e ULl Sgizs
gl
Plant reproduction features alternation of generations.
eVl Géle 6,8l oladl 8 58l juoi
Plants have dependent embryos.
(siwo e) slosel &l L) oblal -
Plants have roots or root-like structures that anchor it and
absorb water and nutrient from the soill.

Ol i g8 ayi> ad S|y I 9i> Wbl ellios o
Ayl e awslisll >I9»JI9 clodl Lolaiolg
Plants have a waxy cuticle that covers the surface of leaves
and stems, limiting water loss.

BVl adhw (sdasi sl @ueoidl dosVl daads ULl ellios
Copyright © 2009 Pearson Education Inc. .SLQ“ Ul.LQ.Q LJ.A.J.D.».J cULQ.».;u.LJlS



The classification of Land plants

., Vascu ar plants
afle 5 pe ULy - 3
Nonvascular plants Jsd O Sl L @
(bryophytes) Seedless plants Seed plants
@ ) 4
$(club mosses)
sl Mosses Aaill cllakall

‘ : 7 Gymnosperms Angiosperms

' . ' y /. ol Gl le BEAN | RGHELS

Copymight © 2009 Pearson Education Inc.
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16.6 Fungi
wl,ball

* Fungi feed off dead material by secreting digestive fluids that
break down their food outside of their bodies.

riSs sle Josi anle Jlgw 518 ais slgo e Hhall sisy o
(2 bowd lpolaiol Sy j20l <3l (] sbusl 2, lie
- The body of a fungus is called a mycelium and is one-cell thick.
L 8a>lg ads ooy WSy Sy Syl J3Rll Hasll pou> voun
 The mycelium is made up of extensive numbers of filaments
called hyphae, which grow across a food source.
ol Wlaxgll dlocwnll bozdl o S sac o Syhall Jsell wgSh
13S0 e 90id (silly @yylnsll byl

\

Fig. 16-21

E‘é“. 2 REN e < ! :
(a) Myceliums, b J;c (b) Hyphae @ ,k09 bo.>
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16.6 Fungi wlyball

= Fungi affect humans and other organisms.
.S,V sl olssly oluol (sde ob,ball 3§
« Fungi play a major role in the destruction of dead plant tissue by being
able to digest both lignin and cellulose, the molecules that make up wood.
e Lpsyaa) ellsg dinall aslill axwll Judxs (08 Lol Th9s wljphall el
(il 0gSH (sl wls=dl) selndly Guizeddl o US puas
« Fungi are saprophytes (feeding on dead organisms) and consume the
dead of all kingdoms.
diaod | OLGSJI ellpiuig (diuodl OIS (e Siis) wlow o wh)lasll juei
A=l ool llow JS o0
* nutrients and minerals to the environment.
sl (sl Usleolly asligll slgoll &Sy @uynell ooVl 0 Juss *
 Antibiotics (such as penicillin, oleandomycin, and cephalosporin) are made
from fungi to combat bacterial diseases.

oo (onsrwsllarudly GaunlogridoVly oulliwnid! Jio) @ugumdl wlslaodl giad
Lode claslly @ ,uSdl Lol oVl dox>lgos pesd Wl laall
Fungi attack both plants and animals causing many diseases.
Copyright © 2009 Pearson Education Inc. UDl).OJl R J.J.LQ” LLMMJJ Ulg.\.le 9 uLu.” uLJ)b.Q.“ sUaai



16.7 Animals
OUlgazdl
= Characteristics of animals (aulo=ll ;alssll) Clle=dl wlaom

Animals are multicellular. LMzl 82uac WSS wllgazdl

Animals get their energy by consuming other organisms.

S35 oS IMpiwl alall (e wllguzdl JLaxs

« Animals reproduce sexually. o> OUlguzdl 5165 -
- Animal cells lack a cell wall. &ugls ;0> >9>¢) dwlgusdl LMz j8i05 o
- Animals are mobile. &Sm0 WS Gllgusdl »

Animals react rapidly to external stimuli.

>, 2l wlie=olly Wlpuoll g0 ac s Ollg=dl Jelass o
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16.7 Animals
Ollgaxll

= animals are categorized as:

1- Invertebrates (without backbones).
b bo ooJl wllgzdl auns =
(45,89 sg0.c lp) L) WL, LY.

= Sponges

« Sponges have a simple body plan, lack
tissues or organs, and are colonies of
single-celled organisms. T

O s Vs

Lns.Lu.LC?'SS-LL_J ULMU.J\” Slloge

cslac] gl asuwl L Judy Josuw

Al daus>g WIS

) _ (a) Encrusting sponge | Qusw M (b) Tubular sponge s\, 9.HU| S VI
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16.7 Animals
L) gaad)

= Arthropods are the dominant animals on Earth.
e S € e saild) ikl Ja¥ cilbilada i m

- Arthropoda includes: : >V wldado Jowiw
1- Insects b=l -1
2- Arachnids, OluSsell -2
3- Crustaceans. Ol il -3

* Insects are the only flying invertebrates.
O oshall (Ao 5 palal sas 6l) Sl jlaadll s &) piall e
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16.7 Animals
Wllguxll
= Chordates include both invertebrates and vertebrates.
wb,leellg ol Gldazdl Jocws =
= They have the following features:
A JUll wlaall ol cllioig =

- The notochord:.

(Syplall Ll s

« The nerve cord
£ Lol puad aud,b ool Jg=iy S)Hpb Vo>l Lol f swaell L=l e
« Pharyngeal qgill slits

éungelll duoguiusl wlsisll

- A post-anal tail:

SR I AR
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16.7 Animals
Wllguxll

= Vertebrates have a backbone.
Lg)seajaccﬂgJGﬂhﬂLm =

* In vertebrates, the embryonic notochord is normally replaced
during development by a backbone, or vertebral column.

3 samy iiall gaill 5 o oSl JOA Bale inall o jedall Jad) Jagion (il jladl) 3
(%8

» Vertebrates are represented by fish, amphibians, reptiles, birds, and
mammals

loaill g sadall g il ) 5 ellantl b jaal) Jias e
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16.7 Animals

OUlgaxdll ‘
= Mammals = PR

« One branch of reptiles gave rise to a group that evolved hair and
diverged to form the mammals.
il 5Sal Che J padi Led sal Ao sana seda ) caal g3l g g g8 aal gal e
« Mammals are named for the milk-producing mammary glands used by
female members of the group to suckle their young.
Ll plia Y cudall daiiad) Al aoal) L3l aladiny clpaily cuels
 In most mammals, fur protects and insulates the warm body.

« The mammals are divided into three groups: monotremes, marsupials,
and placentals.

(Ao Al 5 (Al / 5l cllieal) dpalal scile gama DG ) iyl andii o
Agarliall 5
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16.7 Animals
OUlgaxll

= Monotremes lay eggs.
law sl Q|_L_+>9 Ry ™

Fig. 16-39a | __
a) Platypus Wl Jl>) bl )lio
Copyright © 2009 Pearson Education Inc. ( ) typ (c )bl



16.7 Animals
L) gaad)

= Marsupials (sl 4l ) il

Fig. 16-39b

3
o 4

(b) Wallaby (-5 ) is
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16.7 Animals

= Placental mammals Landiall il

(c) Whale & Jal\

e s SO NN e Dl T
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Biodiversity
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r—lhaall rlhaall Ciy 2l
g1 gaally £ 5
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rlhaall Ciy ol

31530 ida

Eukaryote AR 8ok Wlhe Usy Apddly dilia clhae o o olMA ggiad A (S
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g g g s
Opportunistic . ; . c el e em . e s
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A S Al s
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LS O rliad

(2 9u5S) Lsady

Goldy cclilull) 8 o) uadl) (@latiudlll) claila JAl Bagasa ol pad dava

Chlorophyll A ) Aoundil) GBI gl 53y Lan 5 sl COISUS B 5 pdibs | s
Ay sl

Photosynthesis SS9l JeSslall B 03T Auibas A8 ) gl ABY Jyead diles

B9l iyl gl paary g lladall g cilall) B Gt g g A 4 guae
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Binary Fission
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