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Sexual & asexual reproduction

= Asexual
+ production of offspring with genes from one
individual
= Sexual
+ formation of gametes & fertilization
+ genetic recombination & variation




Parthenogenesis

= Development of an unfertilized egg

¢ honey bees

drones = males produced through
parthenogenesis — haploid

workers & queens = females produced from
fertilized eggs — diploid

AP Biology 2004-2005

Honey bee eggs hatch regardless of whether the are fertilized. The
female bees--queens & workers--develop from fertilized eggs that
contain 32 chromosomes. These 32 chromosomes consist of two
sets of 16, one set from each parent. Hence female bees are said to
be diploid in origin. The males (drones) develop from unfertilized egg
which contain only one set of 16 chromosomes from their mother.
Drones are thus haploid in origin This reproduction by the
development of unfertilized eggs is called parthenogenesis

Drones develop by parthenogenesis from unfertilized eggs that the
queen produces by withholding sperm from the eggs laid in large
drone cells. Drones lack stings and the structures needed for pollen
collection; in the autumn they are ejected by the colony to starve,
unless the colonyis queenless. New drones are produced in the
spring for mating.

Both queens and workers are produced from fertilized eggs. Queen
larvae are reared in special peanut-shaped cells and fed more of the
pharyngeal gland secretions of the nurse bees (bee milk or royal
jelly) than the worker larvae are. The precise mechanism for this
caste differentiation is still uncertain. Aithough workers are similarin
appearance and behavior to other female bees, theylack the
structures for mating. When no queen is presentto inhibit the
development of their ovaries, however, workers eventually begin to lay
eggs that develop into drones.
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worlds...
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Fertilization

= External

+ usually aquatic animals
® |nternal

+ usually terrestrial animals

AP Biology




Development

= External
+ in water (eggs)
+ on land (amniotic eggs)
+ oviparous: lay eggs
« ovoviparous: live births from eggs
= sharks & some snakes
® |nternal
+ placenta

¢ Viviparous:
live placental birth
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Adaptive advantages?

= What is the adaptive value of each
type of sexual reproduction

+ number of eggs?

+ level of parental of car
+ habitat?




'Human reproduction

= Male reproductive system
+ over 100 million per day!
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Male reproductive system
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Hormone
control of
testes

GnRH

Testosterone

+ regulated by
FSH & LH from
pituitary  rsu

AP Biology

Stimuli from other
areas in the brain
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Primordial germ
cell in embryo
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seminiferous
tubule
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Female reproductive system
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Female reproductive system
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Sex hormones: female

= Estrogen

e ovaries

+ stimulates uterine lining growth

+ 2° female sex characteristics

+ regulated by FSH & LH from pituitary
= Progesterone

e ovaries

+ stimulates uterine lining growth

+ regulated by FSH & LH from pituitary

AP Biology 2004-2005

16



Days

Hormone
“regulation — "
of female
cy c I e (b) Fluctuation

of ovarian
hormone
levels

level ——»

Progesterone

Plasma hormone Plasma hormone

g
i

hat happens in:
= pituitary gland

»ovary (c)Ovarian °o 0 Q Q Y £

cycle

= uterus P eyl Snapl e ipdu
Follicular A Luteal
Menopause phase Ovulation phase
" 46-54 (d) Menstrual t‘:’"ﬁ:&'&:&:
=ovaries lose e \Q.,.. layer '
cycle)

response to i
FSH & LH Menstrual Proliferative Secretory

flow phase phase phase

AP Biolo
i Days 0 5 10 14 20 25 28




(3)  Contrel by hypothalamus

Hypothalamus []
(4]

o Jowm

Anterior pituitary

Iniibites by combination of
estragen nnd progssterone

Simulatea by high lovels
etestregen

Iinhibited by faw levels of

¢ [] estrogen
) lFsbi lu’i
(b} | Pituitary gonadotropins
in biood
LM
e N
FSH |
© [ FsH and L stimutate LH surge triggers
foliicie to grow ovulaion
(e} | Ovarlan cyele 0
e ® O @ kS % )
ot Degenerating
S . el an corpus utoum
- Jolicle ‘=; "
Foblicular phase Gvulation Luteal phase
Estrogen socrted Progestorone and
© || by growing falichs in estragan socreted
ncreasing smounts. b by corpus heteum
(#) [ Gvarian hormones | Poaicauses |
in blood (=] A (Hsurge \
"
Esrogen Progestercrs
Estrogen level Progesterone and estro-
vory low pen pramote thickening
of endometrum
() Utarine (mensinsal) cycle
Endsmetrium

AP

| m—
o Memrval R pima Prafiesssts e

Secietary phass

8 5 10 14 15 20 23

Primary gorm cofl in embryo
lﬂﬂhmnkilllun

) A Dagonium
e D

| [2n) j—————00gonium ———— (i
&)

> oocyte,
arasted in prophase
af meiosis |

s (prosent w birth)
! Growing
Complotian of maicals | L2 follicie

and anset of meiosis Ii

« " socondary cacys,
—— erestod al mata-
> phase of meiosis I \ )
Ovulation
- o Entry of u...;.iaﬂi'—“
Dahrf | sporm triggers
| complation of R“wm
meicaia 8 VoS5
ovum
) <
Ovalated
secondary oocyte

18



Oogenesis

Primordial germ cell in embryo
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Oogonium division
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Ovarian cycle o
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e —
Fertilization

€) Cleavage starts

() Cleavage continues

1

&) Ovulation

@) Fertilization occurs @ The blastocyst implants

Endometrium

(a) From ovulation to implantation

= Trophoblast

Blastocyst
(b) Implantation of blastocyst
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Early development

SR

AP Biology

blastocyst
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Placenta
= Materials exchange across membranes

Maternal
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Maternal

Placenta
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Fetal development

amniotic sac

(a) 5 weeks. Limb buds, eyes, the heart, the (b) 14 weeks. Growth and development of (c) 20 weeks. By the end of the second
liver, and rudiments of all other organs the offspring, now called a fetus, con- trimester (at 24 weeks), the fetus grows
have started to develop in the embryo, tinue during the second trimester. This to about 30 cm in length.
which is only about 1 cm long. fetus is about 6 cm long
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Estrogen

Oxytocin

Hormone
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Placenta

Umbilical
cord

Uterus
Cervix

&) Dilation of the cervix

AP Biology

) Expulsion: delivery of the infant

Uterus

Placenta
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—— Umbilical
cord

&) Delivery of the placenta

26



