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Nature’s Survival Capsule
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Seed Formation: Independence from Water ™

al

”~

e i s I 5!

((@j) H20 _DEPENDENT
B

Lower Plants (Algae, Bryophytes)

Reproduction is geographically restricted.
Male gametes require physical water as a
_ transport medium to reach the female gamete _
for fertilization to occur.
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Angiosperms (Flowering Plants)

Seed formation relies on pollination and
internal fertilization. By decoupling

_ reproduction from environmental water
availability, seed generation becomes highly
dependable across diverse and arid terrestrial
climates.
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Dispersal and Colonisation A
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Seeds possess adaptive strategies (wings,
New Habitat New Habitat hooks, buoyancy) for dispersal. Moving away
from the parent reduces resource competition
and allows the species to colonise entirely
new ecological niches.
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Plant

Massive Scale Dispersal

To maximize colonization probability, some species
produce extreme seed counts. Orchid and parasitic
New New fruits contain thousands of tiny seeds. A single
Habitat Habitat Ficus tree, grown from a microscopic seed, can

produce billions of seeds over its lifespan.
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Food Reserves and Seed Coat Protection A

SEED COAT
(Integuments)

FOOD RESERVES
(Cotyledons/Endosperm)
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Tough Seed Coat

Hardened integuments shield the fragile embryo from
environmental hazards. Contains the micropyle, a
small pore facilitating O2 and water entry during
germination.
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Food Reserves
Thick, swollen cotyledons or endosperm packed

with nutrients. Nourishes the young seedling until it is
capable of independent photosynthesis.

\ 4

4 D
The Embryo

The product of sexual reproduction, carrying new
genetic combinations and variations.

DIPLOID EMBRYOQ (2n)

A 4




=

Dehydration and Dormancy
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State A: Maturation State B: Dormancy State C: Germination
MOISTURE LEVEL: 10-15% BY MASS General metabolic activity radically Trigggfed only when favn.rable
slows. The embryo enters a state of conditions (adequate moisture,
As the seed matures, water content suspended inactivity, surviving oxygen, and suitable temperature)
is actively and drastically reduced to extreme environmental stress. are restored.

create a relatively dry state.

The Agricultural Foundation: Dehydration and dormancy are exactly what allow humans
to store seeds as food year-round and reliably raise crops in subsequent seasons.
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Masters of Time: Long Seed Viability

Lupinus arcticus (Arctic Lupine)

DORMANCY: ~10,0008 YEARS DORMANCY : ~2,0808 YEARS

Excavated from the freezing conditions of the Arctic
Tundra. Astoundingly, the seed successfully germinated

and flowered after an estimated 10 millennia in the ice. L
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Phoenix dactylifera (Date Palm)

Discovered during archeological excavations at King
Herod's palace near the Dead Sea. A recent record of a
highly viable, ancient seed returning to life.




The Foundation of Terrestrial Life

Nature’s Ultimate Survival Mechanism

The seed is not just a stage of reproduction; it is a highly evolved survival
capsule. By combining water-independent fertilization, spatial mobility,
physical armor, and temporal dormancy, seeds bypassed the limitations of
primitive plants.

Together, these biological advantages did more than ensure the
evolutionary dominance of Angiosperms across the globe—they
provided the fundamental, storable energy basis that made
human agriculture and civilization possible.
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