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ASEXUAL AND SEXUAL
REPRODUCTION




27.1 Asexual reproduction results in the generation of genetically
; Identical offspring
L) g Ailaial) 40 (ha Jaa ) adadU) ALY a5

= Asexual reproduction (a3} il

— One parent produces genetically identical offspring

— Loy Aliaia 250 Cpal) od) aal
— Very rapid reproduction
— Taa gy S8

— Can proceed via

= Abls fﬁ" O e ; S e e : 3 5 ot :
— Budding / sl Asexual reproduction of an aggregating sea
anemone (Anthopleura elegantissima) by fission

— Fragmentation/regeneration / il sae) [ jUadiV
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27.2 Sexual reproduction results In the generation of genetically
’ unique offspring
LE) g 8 laia”bay A1) 4o M) e Jaa ) (i) Al o

= Some animals exhibit hermaphroditism
MJ&U Y 1-\‘\9.153‘ C

— One individual with male and female reproductive
systems

— A5 A 80 S5 jeals aaly a8
— Easier to find a mate for animals less mobile or solitary
— Ay j\a\sﬁj\muujnﬂwuwﬁuk_ ﬂd\‘dx_m

Hermaphroditic
earthworms mating
Z9 A sl 468 () e
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27.2 Sexual reproduction results in the generation of genetically
; unique offspring
Ll g 8 Jalaia”Bay Al Ay dl) e i () (o) ALSEN (g

= Sperm may be transferred to the female by
Al il e ) )& sl Gl el J85 Sy m
— External fertilization 2 Jadl cladyl
— Many fish and amphibian species
Clile 5 el o paad) Al i —
— Eggs and sperm are discharged near each other
el leamy (e L 4 siall LI gaall 5 (el (93U oy —
— Internal fertilization A3 clady)

— Some fish and amphibian species
Clile ) 5 @llan) gl Al 8 —

— Nearly all terrestrial animals
Ll e il aal) g8 Ly 85—

— Sperm is deposited in or near the female
reproductive tract

Frogs in an embrace that
triggers the release of
; ) ; eggs and sperm
(U ALl 3Ll e L 8 ) (8 Ay siall Sl gaal) ooy o — Gl o3 (gliad) oL £ aldY)
Ay giall ) gl s Gand)
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HUMAN REPRODUCTION

Gl LSS
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27.3 Reproductive anatomy of the human female
Ol AN Al Slead) m gl

= Both sexes in humans have
Lagaal Olad¥) (A Cpmaadad) DS

— A set of gonads where gametes are produced

— Ducts for gamete transport

Gilasalall Jad ¢l g8 —

— Structures for copulation
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27.3 Reproductive anatomy of the human female
Soa¥) AN i) Slgal) g

Ovaries contain follicles that Nurture eggs and Produce sex hormones
ol Gl e Z U g (el 49380 o 681 Al g SBanga e pailaall (5 giad m
Oviducts convey eggs to the uterus where embryos develop
AdaY) 0588 Cun pa )l ) Jas Gl @i gd .
The uterus opens into the vagina through the cervix
aa il @i JOA e Jgally aa )l Jialy m

The vagina
Jugell =
— Receives the penis during sexual intercourse
gl dolee DA il Juiy —

— Forms the birth canal
3aY ) 3l Jiay —
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27.4 Reproductive anatomy of the human male
Sl JSA Ll Slead) g s

= Testes (singular festis) produce Sperm and Male hormones
5y sSAll i gy 4y siall il guall 0 (Luad W2 jia) (add) =
= Epididymis stores sperm as they develop further
Lealiail 5 4y siall QU gaall (5 )85 408 oy g )
= Several glands contribute to semen
) (eSS 2]l e el sl
— Seminal vesicles 4 sl Clay sall

— Prostate uli. 5 0

— Bulbourethral “ s 3257 Jlay) 825
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Uil o) 348
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“as8 B8 ALlay) sl T
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27.4 Reproductive anatomy of the human male
Oyl HSA il lgad) g i

= Sperm production 4 sidl Sl sl Ll

— Regulated by a negative feedback system of
hormones

il g el) (e Al dela sind da slate Aan g Lealil L8 oSl iy —

— Involves the hypothalamus, pituitary, and
testes

o]l s el Al Baa 5 (5 peadl s pudl int L e Jaids —

Copyright © 2009 Pearson Education, Inc. P LAY _


../Local%20Settings/Temp/Rar$DI00.484/27_04DMaleHormones_A.html
../Local%20Settings/Temp/Rar$DI00.484/27_04DMaleHormones_A.html

Stimuli from other A} Ghlia e @l jiaa
areas in t &

Hypothalamus
sl ped) Ciali La

Releasing

Anterior

Pituitary
\ dal Al Bl

dalay)

Negative feedback
) £l i)

Cs< % gWIE Androgen
3.4 production

W

perm production
o gial) il gaad) gz L)

Testis
Z\,yaﬂ‘

Hormonal control of the testis
duadl) P (A gl asadl)
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27.5 The formation of sperm and egg requires meiosis
(I FAYY aludi) (el g Ay siall il gaad) (oS callaty

= Spermatogenesis 4 giall ) gaad) (4 oSS Anlas
— Occurs in seminiferous tubules 4 giall byl 8 Gaaas
— Primary spermatocytes Aoty Ag giall LAY

— Formed by mitosis
(AN ALl ddacdd gy 98T —
— Divide by meiosis I to produce secondary spermatocytes
4 N 4 gial) LAY ¢y oSt 36N (A S58Y) aludi¥) Ao gy andls —
— Secondary spermatocytes divide by meiosis II to produce spermatids
4 giall aidUal) ZURY AGED ) 5AY) 2Ll ddac) gy 4y ill) 4 gial) DAY acdii —
— Round spermatids differentiate into elongate sperm
Aldaiie 4y gia il g ) 3 dienall 4 gial) aidllall julatii —
— Mature sperm released into seminiferous tubule
4 sial) clui¥) ) daudalil) 4 giall i) gaad) (glhais —
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Cross section of
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Aaal) 4l 408 Diploid cell
29998

Al iy} Ay gla A4S N
Primary spermatocyte B | A

(in prophase of Meiosis I)
(O (N FAYY ALl s asgail] [ shal) ) , )

o sld 4y gie A4
Secondary spermatocyte
(haploid; double chromatids)

(e g S AL a9 50980 daal) Ayala)

g giall LAY gz gulal” (583 3
Developing sperm cells v (&
(haploid; single chromatids) \

(45 g0 9 81 Apalal )0 9590 980 232l Al \\ (' / )
Q
A sia LA 7
/o b Q
Sperm cells ‘ -

_ (haploid) Center of seminiférous tubule
0905258 dad) 4nalal 4 gia Al 38 5

Copyright © 2009 Pearson Education, Inc.



.y

2n Diploid cell ¢e3isesusl) ) 405 4,05

Differentiation and pldd) Al g Sl
onset of Meiosis T Jg¥) A1 34

.

2n Primary spermatocyte Al Ay gia MR
(in prophase of Meiosis T)(ds¥! (Y1 pludi¥) Ga oyl sshl )

Meiosis Icompleted
Js¥) (A AN aludi) Jlais)

n n Secondary spermatocyte
(haploid; double chromatids)(<hsass & asisas sl sl Lalal

Meiosis II
gm\ gi\ HAY) e.LuL'\Jt

n n n n Developing sperm cells 4 glall Qw\ “roa” 035?
(haploid; single chromatids)(«ssassh sl ,cas5 509,80 sl Lalal)

Differentiation
bl

0 A A B/ 4 ole LSS
. n\ \1} @ @ Sperm cells . 2 i LA o
X i (haploid)  (gesJsas sl uall Apatal)

2222
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27.5 The formation of sperm and egg requires meiosis
(DAY Al (el g 4 glal) il gad) ¢ 95 qullaty

» Dogenesis uaml) (n S Alas
— Begins before birth: diploid cells start meiosis and stop
il gt ) AV 2LVl alal) 8 e s ) se s ST aaad) Al LAY a2 saV gl o —
— Each month about one primary oocyte resumes meiosis
(AN Al ALl Ly 55 s g Ailaiy) Apaday 408 awid el S —
— A secondary oocyte arrested at metaphase of meiosis II is ovulated
S AN LaW) e A sl ) shall 8 448 gia 4y 93l dpdany AR ey e g —
— Meiosis of the ovum is completed after fertilization

i) aay danll I Y L) Jaiy —
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Diploid cell in embryo
998981 aaad) Al Al
i)

Differentiation l

and onset of
Meiosis I

(arrested in prophase

of Meiosis I; present
at birth)
irst Corpus=——

luteum

@olar bod
—Shecon ary oocyte

(arrested at meta-

Completion

of Meiosis I

and onset of
Meiosis II

Entry of sperm Growing

| on | iosis II: Follicle
triggers completion phase of Meiosis II; rollic
of Meiosis II released from ovary) 4sall Aba ga
Second
: polar body Mature follicle
_- Ovum = Aauall dla g
(haploid) Sperm Ovulation Ruptured follicle

G5 Ol O 9 5 adie da ga
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OogeneS|s and the development of an ovarian follicle
dyiaiia dlia ga 7z guiai g ) (9SS diles



27.6 Hormones synchronize cyclic changes in the ovary

“and uterus
ol g paall (e JS (2 4 gal) S padl) Gl 35 e Sl ga ) Jaxd

= Ovarian and menstrual cycles

“dpdanall? 4y jedd) @l jgall 5 ol gl

— Occur about every 28 days Lu i a5 28 JS ¢uaas

— Hypothalamus signals the anterior pituitary to secrete follicle-
stimulating hormone (FSH) and leuteinizing hormone (LH), which
trigger

Itk a sl delanll szl (e el il ) HLEYT laals (5 padl el s le a sty —
@) e Jaxd Al 5 ial) anall G a8 5 D3y sl Sisall () ga el

— Growth of a follicle Ua sall ga

— Ovulation U sl
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8P ACN HORMONES OF THE OVARIAN

AND MENSTRUAL CYCLES

v boll Ol9> Wlgo D

uoadlg

Hormone Secreted by  Major Roles

Releasing Hypothalamus  Regulates secretion of LH
hormone and FSH by pituitary
Follicle-stimulating  Pituitary Stimulates growth of
hormone (FSH) ovarian follicle
Leuteinizing Pituitary Stimulates growth of ovar-

hormone (LH)

Estrogen

Estrogen and
progesterone

Copyright © 2009 Pearson Education, Inc
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Low levels inhibit
pituitary; high levels stim-
ulate hypothalamus;
promotes endometrium

Maintain endometrium;
high levels inhibit hypo-
thalamus and pituitary;
sharp drops promote
menstruation
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515919 220V puwcl 0Vl
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27.6 Hormones synchronize cyclic changes in the ovary and uterus
ol g paall (e JS (2 4 gl S padl) (el 35 Ao Sl ga ) Jaxd

= After ovulation, ovarian follicle becomes corpus luteum
Dta¥) anall Lpcanal) Aia sall muai | oy gaill 22y
= Corpus luteum secretes estrogen and progesterone, which
1 (s i gl 5 G s Y] O e jhal) auall 54 .
— Stimulate the endometrium to thicken
ABle muall aa )l Al 388y —
— Prepare the uterus for implantation of the embryo
4 (i) Gl aa i ay —
— Inhibit hypothalamus, reducing FSH and LH secretion

Shaall ¢gasgd) 5 i) anall Ggah I8 GRlALE (o padl s ) wu:f:; -
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27.6 Hormones synchronize cyclic changes in the ovary and uterus
ol g Ol (e JS (2 4 gl S padl) (el 35 Ao Sl ga ) Jaxd

4 L4

= If egg is fertilized ‘) cuwais & 1)

» Developing embryo releases hormones(human chorionic gonadotropin)
that maintain the corpus luteum which continue to secrete progesterone
and estrogen maintaining uterine lining to complete the pregnancy.

» Menstruation does not occur

sanll day Y —

& 0 ”

= If egg is not fertilized L) cuads &y al 13)
= Drop in LH shuts down corpus luteum and stop secreting its hormones(progesterone
and estrogen )
il sapn F Ul Caley) o5 ey sial) aual) dee Gla e Jeny L Jiall auall (5058 (5 s pailly —
— Menstruation is triggered panll daay -
— Hypothalamus and pituitary stimulate development of a new follicle
snda Alia ga (558 jdad e dalaill Baall g 5 il ol il 0 IS deryy —
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PRINCIPLES OF
EMBRYONIC DEVELOPMENT

) G oSl fgalua




27.9 Fertilization results in a zygote and triggers embryonic development
heial) (ol dgles (lhay il g2 g “Aadiall AIAN7 ASEN) (0 9$5 ) luadl) (55
= Embryonic development begins with fertilization
Clad Yl ) oy oSl T,
— The union of sperm and egg d<aull 5 s siall ()} all Asi
— To form a diploid zygote (.55 I 2aal) 45005 2a8Y (4 <0l
Sperm are adapted to reach and fertilize an egg
Lasead o (e g dcanll ) Jsea sl (5 siall O aal) Lt
Streamlined shape moves more easily through fluids
sl I ST AT gy &y (5 5 giall O saadl 028 SA” L) JSED (S,
Many mitochondria provide ATP for tail movements
Jaall 4S Had ATP L) oS siall (e =l 8 53

Head contains a haploid nucleus Tipped with an acrosome
containing penetrating enzymes

Clay 3l e (s sing (A alll auall o glanle ul 51 (5 ging e ) sa s SI 2ael) dpalal 3 o
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Neck

480
Plasma membrane | |
A slis Middle piece Head
"\ Qs gial) ke | ol
r A N\| 7 N

Tall
Judl)
Mitochondrion
(spiral shape)
Lossad - Nycleus
(Jsdd) 43 3ha) 5152

Acrosome

(i) anal

The structure of a human sperm cell
Oad¥) JSA (5 sial) ) gaad) Auld s S



27.9 Fertilization results in a zygote and triggers embryonic

development
CrsSill ddas gl clily ga 9 “duadl) 4040”7 AaBMY (9S8 ) Glady) g%
i)

3

= Fertilization events CladV) dlee Elaal

— Sperm squeeze past follicle cells
dia sall LA (g sall gl a3 338, —
— Acrosomal enzymes pierce egg’s coat
danll adle alll auall Gl 3 st —
— Sperm binds to vitelline layer
4l ddlall aa (g giall () sall oy —
— Sperm and egg plasma membranes fuse
dcanll 4 50 4nie V) pa (g saall O gaal) medy —
— Egg is stimulated to develop further
saill (e el Al st oy —
— Egg and sperm nuclei fuse (become diploid)
s siall () saal) 5 Aandl Ul g3 madis —
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@ The sperm squeezes The sperm’s _
through cells left eacrosomal @ Proteins on the

over from the follicle enzymes digest the ~ SPE™M head bind to

egg’s jelly coat egg receptors O The plasma membranes
of sperm and egg fuse

Sperm

G Ol
. PIaera @ The sperm nucleus
Nucleus membrane Acrosomal enters the egg
3 sl enzymes

cytoplasm

@A fertilization
envelope

@ The nuclei
of sperm and egg fuse"

=

EQQO

nucleus

4

Zygote nucleus
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27.10 Cleavage produces a ball of cells from the zygote
LAY (e 38 AaBB) il il

= Cleavage is a rapid series of cell divisions
A slal) ClaludiV) (e Ay jus dlulis oa lail) o))
— More cells LAY e 2y 3l
— Embryo does not get larger Ol aaa o Y

— Thus new cells are smaller in size

laaa sl saadl UMAY oda (o o3



../Local%20Settings/Temp/Rar$DI00.484/27_10SeaUrchinTimeLapse_SV.mpg
../Local%20Settings/Temp/Rar$DI00.484/27_10SeaUrchinTimeLapse_SV.mpg

Zygote 2 cells
aay Slals

4 cells
8 cells LMa 4
LMa 8

Blastula

(hOI,IOW!. b“all) Cross section o g b
L of blastula dalial) A

Many cells\

(solid ball) ™™
daae LA

(Z\J.Am.n Y
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27.11 Gastrulation produces a three- Iayered embryo
Siadal) 53 Usia el ey

= Gastrulation okl

— Cells migrate
Lol b s —
— The basic body plan of three layers is established
Clada G 5h anall Al dadll Gaanls 2y —
— Ectoderm outside—becomes skin and nervous systems
ranll Sleally alall aay Led muat — A A0 A8l —
— Endoderm inside—becomes digestive tract
dpaagl sLEl ey Lad sl Al A8daY  —
— Mesoderm in middle—muscle and bone
allanll g i anll dmy Lo s = Jangl) ddal)  —
— A rudimentary digestive cavity forms
Sl caagl) (o gl S5 —

Copyright © 2009 Pearson Education, Inc.



Blastula

, __—Animal pole
(end of cleavage) o

Blastocoel

1\Veg etal pole

Gastrulation
(cell migration) 2,0 :
(A - ———Formation of a
Blastocoel”fl = W | simpledigestive
shrinking ﬂ ...,  caV|ty
S Blastopore
Gastrula 1 Ectoderm
(end of gastrulation) @7 Mesoderm
Simple + ——FEndoderm
digestive @ -
cavity 2 & ‘Development of the frog gastrula

dcaball B dddal) (oSS
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TABLE 27.11

Embryonic Layer

Ectoderm

Endoderm

Mesoderm

Copyright © 2009 Pearson Education, Inc.

DERIVATIVES OF THE THREE

EMBRYONIC TISSUE LAYERS

Organs and Tissues in the Adult

Epidermis of skin; epithelial lining of
mouth and rectum; sense receptors in

epidermis; cornea and lens of eye;
nervous system

Epithelial lining of digestive tract

(except mouth and rectum); epithelial

lining of respiratory system; liver,
pancreas; thyroid; parathyroids;

thymus; lining of urethra, urinary
bladder, and reproductive system

Skeletal system; muscular system;

circulatory system; excretory system;
reproductive system (except gamete-
forming cells); dermis of skin; lining

of body cavity

al>,0 89 w\llg clacVl as. ol

€ olJl Q|

pall a M)l asladl |, ad=dl 8 aw asulbll

9wl WMo | pussiwollg CPCANCY |
sle=dl ol dwacy a,sll |6 il
szl

s Wl w&lb duoapll 3Lall &l | aud=lAl asukll
Gl ,(pasicunally podl lac Lond)
dasllg ,a.8 0]l 8 udhig ,a8,0]] dasll
rosodl Sy=oll &l 4 khe Wl
ewliadl 5lp=dly adgdl ailiellg

sle=dl sdasll jlp=dl | (sdSupdl 5lp=ll asubli

sle=dl s>Vl sl s, Nowgll

&igSall LWl lac Lawd) (sl
oozl Bg> @l ,a0sVl (@ lasolsl




You should now be able to
Gl 138 e s L) day A% pa dlide au L

1. Explain how fertility drugs have affected multiple births in the United States
Basiall Y I 8 aaeiall ¥ ) e @ i 38 4 eadll @l Jlie o oS
2. Compare the types of asexual and sexual reproduction
SN PRREES U I (i P PC IR
3. Describe the structures and functions of the male and female human reproductive tracts
SV il 5 SO ALl 8 el dida g5 a8 5 o
4. Describe and compare spermatogenesis and oogenesis
ol G sSi dglae 5 4 siall DUl gad) (S dlae o B 5 Caia
5. Describe the events of the menstrual cycle
ua:\;j\ '5‘)}3&:’_1\.3;‘ &_'4.‘4‘5
6. Describe the nature of the most common STDs
i) A jleall e Jan W e gud JSY) Gl ) Aagla o
7. Describe the most common forms of birth control
e i Y1 Jual) mans 55 Caa
8. Relate the structure of sperm to its roles in fertilization
Glad¥) dlee 8 W ) sal 5 45 siall Ul gad) S 53y A8Dall (i
9. Describe the processes of cleavage and gastrulation
Ol 5 il Clilee Coia
10. Describe the functions of the four extraembryonic membranes

11 Describe the main changes that occur during each trimester of human development
) aal) ) sSi J gaad (g0 Jamd JS OOA Gaaas ) A ) 0l ) (i
12. Describe the most common reproductive technologies
o s Y1 il i Caa
Ol dapnal) Lyl e ) Caila s Coa

Copyright © 2009 Pearson Education, Inc.



Reproduction

—lhadll

@_ba.d\&.n:u_ﬂ

Angiosperms

293 s

Sporophyte :The Diploid Generation.

(29052981 axmdl AU Jaadl: 8 sal) )

Gametophyte: The Haploid Generation.

29554980 aaadl gaaf Jaall: asalad) Uil

Pollen Grain: The Male Gametophyte.

Sl hgalad) culll; FAl 4

Embryo Sac: The Female Gametophyte.

(s S asalal) i) ;ial) (st

Endosperm: Central Cell Within The
Embryo Sac Has Two Nuclei.

i) (sl Ja1a 4938 e Ban) g AlAr o s ga3Y)
LBl L

Pollination :Transfer Of Pollen From Anther
To Stigma.

avzall ) AN (e Z B G gaa JAT 1lil) Agles

Double Fertilization: One Sperm Fertilizes
The Egg To Produce A Zygote, The Other
Fuses With The Central Cell Nuclei To
Produce 3n Endosperm.

O gial) (Al gaa) a 680 o 93 3al) Lal)
Zlaally s AY) 2l 5 AaB) ZLY Lol umadly
D g gAY e AT A 38 pal) ALY B i) pa
.(3N) 2950981 aand)

Seed Dormancy: Embryo Growth And
Development Are Suspended.

Cniad) (oS g gad B g5 18 ,dul) () gas

Two Cotyledons = Eudicot Seeds ity
Single Cotyledon = Monocot Seeds saal g 4418




Reproduction

—lhayll rl aaal) Cay pad
Fruit: Developed Ovary. salll JaiSa (aania 13 all)

Germination

clay)

Asexual Reproduction: One Parent
Produces Genetically Identical Offspring.

LAl s Alilaia 43 cpall 6l) aaf iy o paudad) S

Hermaphroditism: One Individual With
Male And Female Reproductive Systems.

Al g 483 B B jgaly aal g a8 4] gl

External Fertilization: Eggs And Sperm Are
Discharged Near Each Other.

4 glal) cili) gaad) g and) (3D ol 1Al Glady)
o) gany (e il

Internal Fertilization: Sperm Is Deposited
In Or Near The Female Reproductive Tract.

S A A siall clil gaald) £ Al 1 ANl Glady)
S Aoty BUAY (e Ly 8

Gonads: Where Gametes Are Produced.

Sildaralad) Z L) ol S s dubial)

Ovaries: Contain Follicles That Nurture
Eggs And Produce Sex Hormones.

A0 a g0 Al g Sy S (g gl s lailiall
i)l Sl ga  Z Ul g sl

Testes (Singular Testis): Produce Sperm And
Male Hormones.

4 gial) il gaad) il o (daad W a i) ()
. 8553 il ga A

Epididymis: Stores Sperm As They Develop
Further

Lgalai) g 4 slall ) gaal) G 340 4 oy 1k sl




Reproduction

—lhadll rltaaal) iy pas
Spermatogenesis: Formation Of Sperms. dg giall ) gaad) oy oS5 dolas
Oogenesis: Formation Of Ovum. canll S dlas
Menstrual Cycle Ao ) 3y g4l
Menstruation oasall
Corpus Luteum i) acall
Endometrium as i Adlay

Cleavage: Rapid Series Of Cell Divisions.

.:QJJSJ‘ ilaloaly) Cp@w%ﬁ ;@ﬂﬂ\

Gastrulation: Cells Migrate And Basic Body
Plan Of Three Layers Is Established.

Aol ddadl) (uaals Al 9 LD B o oyadil
. C\lﬁ,\h iy | 33 ?"""9‘“




