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Chapter 44 At a Glance
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44.1 How Do Plants Reproduce?

= Many plants can reproduce either sexually or
asexually

- asexual reproduction,
- mitotic cell division

- genetically identical to the parent

- BUT most eukaryotes reproduce sexually at least
some of the time

- alternation of generations
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Figure 44-1 Alternation of generations
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44.1 How Do Plants Reproduce?

The relative size, complexity, and life span of the
sporophyte and gametophyte stages vary considerably
among different types of plants

- gymnosperms (¥R F1E4]) and angiosperms (# ¥ 1E47)
- the diploid sporophyte stage is dominant

- The haploid gametophyte stage is never a free-living,
independent plant

v Female gametophyte of angiosperms?

v Male gametophyte of angiosperms?
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Figure 44-3 The sexual life cycle of a flowering plant

mature
sporoph

mother cell

©Q Inthe

flower, diploid
mother cells
develop in the
reproductive
structures:
anthers (male)
and ovaries

(female)

V

/W \\ moth
{./ cell

spores

DIVISION

MEIOTIC CELL

A Meiotic
cell © Mitotic cell
division of division of
mother the spore
cellsinthe forms male
sporophyte || gametophytes
produces (pollen), which
haploid produce sperm,
spores and female
gametophytes,
er X : which produce
eggs

spores

O The zygote
developsinto an
embryo, a seedling,
and eventually, a

MEIOTIC CELL -
DIVISION /7

female

sperm

0 Pollen
carries the
sperm to

the female
reproductive
structure of a
flower; sperm
travel within a
pollen tube to
the female
gametophyte

male gametophyte
/(pollen grain)

gametophyte

FERTILIZATION

seedling

new mature
sporophyte

haploid (n)
diploid (2n)

© 2014 Pearson Education, Inc.

\

seed
embryo

seed

6 A sperm
fertilizesan
egg within
the female
gametophyte,
producing a
diploid
zygote

sperm
nuclei

female
gametophyte

Flowering_life cycle.swf



../../2013-biology/chapter%2044/Flowering_life_cycle.swf

Summary |

= Plants can reproduce asexually or sexually

= In gymnosperms and angiosperms, the diploid
sporophyte stage is dominant, gametophyte is
highly degenerated.

= The male gametophyte is the pollen grain and the
female gametophyte consistes of only 7 cells
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44.2 \What Are the Functions and Structures of
Flowers?

= Flowers are the sexual reproductive structures
of angiosperms

- A complete flower consists of four sets of
modified leaves

- the sepals (£ F)
- petals (1£7K)
- stamens (1#E5)

- carpels (‘0 )F)
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Figure 44-4a A representative dicot flower
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PLANT SYSTEMATICS, Third Edition, Figure 418 s
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Have you seen a rice flower?
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44.2 \What Are the Functions and Structures of
Flowers?

- Incomplete flowers lack one or more of the four
floral parts

- For example, grass flowers lack both petals and sepals

- If anincomplete flower lacks either stamens or carpels, it is
called an imperfect flower

zucchini
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Male gametophyte development
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Figure 44-7 Pollen grains
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44.2 \What Are the Functions and Structures of
Flowers?

- gymnosperms
- pollen is carried by the wind
- selective advantage of the flowers

- entice animals, particularly insects, to carry pollen
from one plant to another

- 10% of today's flowering plants have evolved greatly
reduced flower

- pollen?
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Figure E44-1Inconspicuousragweed flowers and their pollen
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Female gametophyte development
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Figure 44-10 Pollination and fertilization of a flower
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Summary I
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44.3 How Do Fruits and Seeds Develop?

- Ovule (FRER)->
- The seed
- Ovary (F/5)->
- fruit
- The petals and stamens

- shrivel and fall away as the fruit enlarges
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44.3 How Do Fruits and Seeds Develop?

- Ovary-> fruit

ovary “flesh” of

—

wall pepper

ovary — Fripi)tper

ovule — seed

pepper flower - pepper fruits

© 2014 Pearson Education, Inc.



. ¥ A M wwuw.nipiccom B8Y:edwardl006 1O:20120318135810221000
© 2014 Pearson Education, Inc.



Fruits are not always edible

Wind Dispersal Animal Dispersal

\\/

W/ /""/
dandelion

e

mistletoe
bemes

- cocklebur

© 2014 Pearson Education, Inc.



44.3 How Do Fruits and Seeds Develop?

Seed development
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Figure 44-12 Seed development
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44.4 How Do Seeds Germinate and Grow?

= Germination (#§ XK )

Seeds need warmth and moisture to germinate,

- Dormancy (ki )

- resist adverse environmental conditions such as freezing and
drying




44.4 How Do Seeds Germinate and Grow?

- The three most common requirements to break seed
dormancy

- Drying
- Cold

- Seed coat disruption



44.4 How Do Seeds Germinate and Grow?

=Germination
- swell (W fiK)
- root growth-> shoot growth-> push upward
- energy for germination: ultimately comes from endosperm
- protection of apical meristem
- coleoptile (JEZEHH)
- apical hook (i 25 )




44.4 How Do Seeds Germinate and Grow?

- Dicots form a hook in the embryonic shoot, either
in the hypocotyl ('Ft#), or in the the epicotyl (L
HE %)
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44.4 How Do Seeds Germinate and Grow?

W - f‘ ,
Fow|cotyledons \
SESHST 22 S 2 N
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44.5 How Do Plants and Their Pollinators Interact?

= Plants and their pollinators have coevolved

- Animal-pollinated flowers: attract useful
pollinators and frustrate undesirable visitors

- The pollinators: evolved senses and behaviors

- Classification of animal-pollinated flowers
(benifits)

- food
- Sex

- Nursery (F£JLHT; i&IK)
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44.5 How Do Plants and Their Pollinators Interact?

= Some flowers provide food for pollinators

- Flowers evolve
- structures suitable for or to ensure pollination
- color
- smell

- behaviour
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44.5 How Do Plants and Their Pollinators Interact?

Structures

16 2
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(@) A beeon a Scotch broom (b) The flower deposits pollen
flower on the bee
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44 .5 How Do Plants and Their Pollinators Interact?

- moth and butterfly pollinators have long tongues

nectar-containing tubes
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Figure 44-17 Hummingbirds are effective pollinators
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44.5 How Do Plants and Their Pollinators Interact?

Color

- How do most flying pollinators locate flowers?

- What color would you choose to be a bee-pollinated
flower?
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Figure 44-15 Ultraviolet patterns guide bees to nectar
far- near

red red orange yellow green blue violet UV
|

|
700 600 500 400

wavelength (nm)
(a) A comparison of color vision in humans and bees

human vision bee vision

(b) Flower color patterns seen by humans and bees
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R+G+B uv UV+G+B UV+R+G+B

Bee-pollinated flowers are usually white, blue, yellow or
orange, but not red.

http://mww.nature.com/scitable/blog/the-artful-brain/alternate_realities
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R+G+B uv UV+R+G+B

http://mww.nature.com/scitable/blog/the-artful-brain/alternate_realities
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44.5 How Do Plants and Their Pollinators Interact?

Beetles flies
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44.5 How Do Plants and Their Pollinators Interact?

Smell

}' wlﬂ"'/’ GULR Aty 212 Spadix over 8 feet (2.4 m)
‘ W tall. This is an enormous
World’s largest single  jhflorescence.
' A flower over 3 feet (one
. 9» |

%! ! 4 G ia
A Vi ; : Ao meter) in diameter.
) ,"/ I ' ».'_; it A )

Raffesia arnoldii Amorphophallus titanum Hydnum afrlcanum
(Rafflesiaceae) (Araceae) (Hydnoraceae)

Stinky, the stink weed
Carrion (JERHY) Flowers

http://waynesword.palomar.edu/ww0602.htm#carrion
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44.5 How Do Plants and Their Pollinators Interact?

Behaviour

e 1 wwuw.nipic.com /

Floral clock flowering time+colour+smell
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44.5 How Do Plants and Their Pollinators Interact?

= Some flowers are mating decoys ([ %)

- take advantage of the mating drives of male wasps,
bees, and flies

- These orchid flowers
mimic female wasps,
bees, or flies both in
scent and shape
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Figure 44-18 Sexual deception promotes pollinati l
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44.5 How Do Plants and Their Pollinators Interact?

= Some flowers provide nurseries for pollinators

- insects fertilize a flower and then lay their eggs
in the flower's ovary

- This arrangement occurs between
- milkweeds (#23%) and the milkweed bugs,
- figs (&1} ) and fig wasps,

- yuccas ( #22= ) and yucca moths
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Figure 44-19 A mutually dependent relationship
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Male wasps
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44.6 How Do Fruits Help to Disperse Seeds?

= A plant benefits if its seeds are dispersed far
enough away

= Why?

- so that its of fspring don't compete with it for light
and nutrients

- Survive from an attack by nearby predators.
= How?

- fruit
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44.6 How Do Fruits Help to Disperse Seeds?

= Explosive fruits shoot out seeds

Dwarf mistletoes




The initial velocity of the seed is about
27 mesect (97 km/hour) . Maximum
dispersal distance is about 16 m

-
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witch hazel 42544

squirting cucumber, 15




44.6 How Do Fruits Help to Disperse Seeds?

= Lightweight fruits may be carried by the wind

- Dandelions, milkweeds, elms, and maples produce
lightweight fruits with large wind-catching
surfaces

y n—/&l« S
(a) Dandelion fruits (b) Maple fruits
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44.6 How Do Fruits Help to Disperse Seeds?

= Floating fruits allow water dispersal
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44.6 How Do Fruits Help to Disperse Seeds?

= Clingy or edible fruits are dispersed by animals
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44.6 How Do Fruits Help to Disperse Seeds?

*Edible fruits benefit both the plant and the
animal disperser

- fruits have sugars, starches, and appealing flavors

- seeds

- large, hard seeds

- small seeds R

- It is often important for the right type of animal
to eat the fruit and seeds

© 2014 Pearson Education, Inc.



Figure 44-23 The colors of ripe fruits attract animals
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The end!
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