The Signature Event of Angiosperms
The Microscopic Choreography of Double Fertilisation
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A highly coordinated, parallel fusion mechanism unique to flowering plants.
This dossier maps the precise microscopic sequence that guarantees both embryonic
development and the nutritional reserves required for its survival.
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Step 01: Gamete Delivery & Release A

TopAll

Guidance System - The filiform
| | apparatus at the micropylar tip
actively directs the pollen tube
into the synergid.

0 Male Gamete A

Upon entering, the pollen tube
discharges two male gametes into
the synerqid, initiating two

; / e tangte B separate but simultaneous
== biological sequences.
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Step 02: Syngamy (First Fusion) A

FUSION EVENT 1
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< REACTANTS:
b Male Gamete [n] + Egg Cell [n]

/ Male Gamete A
The first male gamete moves
toward the egg apparatus and
fuses directly with the nucleus of
the egg cell, completing syngamy.



Result |: Diploid Zygote Formation A
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In] + [n] = [2n] Diploid

Ultimate Fate - This single diploid cell
will undergo successive divisions to
develop into the mature plant embryo.
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Step 03: Triple Fusion (Second Event) A

FUSION EVENT 2

REACTANTS:
Male Gamete [n] + Polar Nuclei [n + n]

The second male gamete bypasses
the egg apparatus, migrating to the
central cell to fuse with the two
existing polar nuclei. Because this
involves three haploid nuclei, it is
termed Triple Fusion.

Male Gamete B




Result II: Triploid PEN & PEC 2

Male Gamete 2 Polar Primary
+ : Endosperm
[n] Nuclei = Nucleus
[n + n] (PEN)
[3n]

[n] + [n] + [n] = [3n] Triploid

Ultimate Fate - The central cell becomes
the PEC, dividing repeatedly to form the
endosperm tissue. This provides assured
nutrition to the developing embryo.




Master Schematic:

The Fertilised Embryo Sac
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Key Takeaway: The Double Fertilisation Matrix

Dimension Event 1: Syngamy @ Event 2: Triple Fusion

Reactants | Male Gamete [n] + Egg Cell [n] Male Gamete [n] + 2 Polar Nuclei [n + n]
Fusion Location Micropylar End (Egg Apparatus) Center (Large Central Cell)

Resulting Structure | Zygote Primary Endosperm Nucleus (PEN)
Ploidy Level [2n] Diploid [3n] Triploid

Ultimate Fate . Develops into Embryo Develops into Nutritional Endosperm

Double Fertilisation is defined by these two distinct, parallel fusions occurring within a single

embryo sac—a highly efficient adaptation unique to angiosperms that ensures energy is only
spent developing food reserves if an embryo is successfully formed.
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