Plant Life Cycles:

Growth, Reproduction, and Seeds
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@ Sequence from germination to -~
mature plant, reproduction, and > | : _ N

GROWTH .
@ Three core phases: vegetative growth,

pollination & fertilization, seed
development & dispersal
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@ Growth builds flowers; pollination

enables fertilization; seeds carry the [ //
: POLLINATION & )
next generation i, 8 _~ FERTILIZATION
e il o \ ’
- ; & DISPERSAL < e Y v
@ Learners will explain the pathway e~ 1 i

step-by-step for common flowering
plants (angiosperms)

@ Focus on angiosperms while
clarifying common misconceptions



_ Why a Life-Cycle View Matters

Links reproduction to a new
individual, forming a continuous loop

Students often see pollination &
seed dispersal as disconnected events

Essential for horticulture, crop
breeding, conservation, & pollen
allergy management

Framework: Growth — Flowering —
Pollination — Fertilization —

Seed & Fruit - Dispersal -
Germination

~/ :\"‘.
Germination

Growth

Fertiliiation




% Vegetative Growth:

From Seed to Mature Plant

O - Seed germination starts with
\ - water uptake (imbibition), oxygen,
= and suitable temperature
/AR - The radicle (embryonic root)
9 emerges first, anchoring
R the seedling
/4 = True leaves develop, shifting from
' Q@ stored reserves to photosynthesis
for energy
(@O\ Q - Meristems drive leaf expansion,
_ \ij stem elongation, and root
branching
@ : - Seeds are alive but dormant—
_ they respire slowly and contain

an embryo, not a miniature adult
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Flower Structure and

the Reproductive Transition
A\ '

Shift to flowering triggered
by hormones, age, day length,
and temperature

Sepals protect buds; petals \ 7
attract pollinators with color X A B A 7 Stamen

and scent Afther

Stamens (anther + filament) ' : : | iy / — Filament
produce pollen; pistil (stigma, — | B il
style, ovary) holds ovules

Sperm cells form in pollen Ovary
grains; egg and central cell (with ovules)
form inside ovules

Flower’s biological function
is sexual reproduction, not
insect food




@ Transfer of pollen from anther to
stigma of the same species

Self-pollination (same plant) vs..
cross-pollination (different plants)

Biotic vectors: bees, butterflies,
birds, bats—attracted by color,
scent, nectar

Abiotic vectors: wind (grasses,
trees) and water (aquatic plants)

Pollination is pollen movement;
seed dispersal is later seed
movement




From Pollen Grain to Ovule:
The Pollen Tube Journey

¥

Pollen grain germinates on a
compatible stigma, absorbing
water and forming a pollen tube

two sperm cells during
tube growth

O
@ Generative cell divides into
O

Pollen tube navigates the style,
guided by chemical signals from
synergid cells in the ovule

9 Tube penetrates the micropyle
and releases both sperm cells
into the embryo sac




Double Fertilization:
A Defining Angiosperm Trait
N4

& One sperm fuses with the
egg cell, forming a diploid
zygote (future embryo)

Two sperm cells Tget
travel down the > N
pollen tube

& The second sperm fuses with
the central cell's two polar
nuclei, forming triploid
endosperm

One sperm fuses

with the egg cell,

forming a diploid Y
. R zygote (future

& This second fusion is called embryo)

triple fusion; together they

are double fertilization The second sperm

fuses with the central
cell's two polar nuclei,
forming triploid
endosperm

Pollination is pollen delivery;
fertilization is the genetic
union creating embryo and
endosperm
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Seed Development:

" Embryo, Endosperm, and Seed Coat

@ Ovule transforms into seed; zygote
develops into embryo with radicle,
plumule, and cotyledons

Plumule
Future shoot

Endosperm accumulates starch,
proteins, and lipids as nutrient reserves

Cotyledons
Seed leaves;
store and supply
. . nutrients
Ovule integuments harden into

protective seed coat (testa)

Seed dries and enters dormancy—

Endosperm
Nutrient-rich tissue;
stores starch,

adaptive pause for survival and dispersal proteins, andlipids

Radicle
Future root

Embryo, endosperm, and seed coat
coordinate development through
hormonal crosstalk (e.g., auxin)

Seed Coat (Testa)
Hardened protective Ny
outer layer W
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FrUIt F Ormatlon: Simple Fruit Simple Fruit Aggregate Fruit Multiple Fruit
9 (Peach - Drupe) (Bean - Legume) (Raspberry) (Pinegpple)
The Ovary’s New Role | L e

~bs

As seeds develop, the ovary wall
grows into the fruit, protecting
seeds and aiding dispersal.

S

Botanically, a fruit is a mature
ovary; this includes pea pods,
tomatoes, nuts, and grains.

Simple fruits (peach, bean) vs.

aggregate (raspberry) vs. multiple

(pineapple) vs. accessory (apple,
strawberry).

Fleshy fruits (berries, drupes) From Flower From Flower From Flower From Flower
attract animals; dry fruits (nuts, Single ovary Single ovary Many ovaries Ma.ny ovaries

: of one flower of an inflorescence
capsules, legumes) use wind,
explosion, or gravity.

_ Accessory Fruits
\  (Apple)

Accessory Fruits
(Strawberry)




 Seed Dispersal:

Spreading the Next Generation

@ - Dispersal reduces competition and colonizes new habitats
@ - Wind (anemochory): winged samaras, plumed achenes
@ - Water (hydrochory): buoyant fruits like coconut

@ - Animals (zoochory): hooks, ingestion, or caching

@ - Ballistic (autochory): explosive pods (e.g., legumes)

@ - Dormancy enables dispersal through time via soil seed banks
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@ Water, oxygen, and warmth
reactivate seed metabolism
and embryo growth.

@ Radicle (embryonic root)
emerges first to anchor and
absorb water.

@ Epigeal emergence: cotyledons
rise above ground (e.g., beans).

@ Hypogeal emergence: cotyledons
remain underground (e.g., peas).

@ Seedling becomes photoautotrophic,
closing loop to vegetative growth.



Mapping the Full Pathway: Causal Links and Sequence
\\Y-4

Germination

Flowering

Pollen tube
Growth

/

@ - Growth - Flowering = Pollination =
Pollen tube — Double Fertilization —
Seed & Fruit = Dispersal = Germination

@ - \Vegetative health supports flowering;
pollination is a prerequisite for fertilization.

@ - Fertilization triggers ovule-to-seed and
ovary-to-fruit transformation.

@ - Endosperm cellularization is a critical
switch: failure causes embryo arrest.




Common Misconceptions and How to Correct Them

- Plants lack sex or male/female — Flowers have stamens (male) Stamen > @

flowers contain stamens (male) # that produce pollen and pistils (male) QN R
and pistils (female). (female) that contain ovules. - ” |

| Pistil
g/ (female)

A 4
- Seeds are not alive = seeds
are living, dormant organisms

that respire.
L _j

\ o
90 \ - Pollination = fertilization —
- pollination is pollen delivery;
L fertilization is gamete fusion.

Seeds are living, dormant s
organisms that respire.

b

Pollination is the delivery of pollen
to the stigma; fertilization is the
fusion of male and female gametes
\_ inside the ovule.

-

- Pollination = seed dispersal = I Pollination moves pollen from anther

) 2 4 o - :
pollination moves pollen; to stigma; seed dispersal moves
dispersal moves seeds/fruits.

seeds or fruits to new locations.
- Fruits are always sweet and
fleshy — dry structures like

Fruits come in many forms,
including dry structures like
pea pods and nuts, which
\_ are true fruits.

pea pods and nuts are

’ l true fruits. y
. Seeds contain an embryo with

- Seeds contain a tiny adult plant =
‘ seeds hold an embryo with root root (radicle) and shoot (plumule)

3/

Plumule (shoot primordium)

Cotyledon (food reserve)

and shoot primordia. primordia, plus food reserves. Redlictoliroctibrneiuni




From Theory to Practice:
Explaining Plant Life Cycles

N
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ol
Master the pathway: Growth - &
Pollination = Double Fertilization - &

Seed & Fruit - Dispersal =

Germination

Tomato example: vegetative growth
builds flowers; pollination enables

fertilization; ovary becomes the fruit

Wind-pollinated grass vs. insect-
pollinated fruit tree illustrate
contrasting adaptations

Apply the framework: explain life
cycles of an oak, a sunflower, and
garden peas

Every seed, fruit, and flower is a
snapShot in a continuous, cyclical story
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