Wind and Water as Pollen Carriers A

CHAPTER 1.2.3: ABIOTIC MECHANISMS
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FIGURE 1.2.3A: Stylized Diagram of Wind Dispersal Dynamics. FIGURE 1.2.3B: Stylized Diagram of Water Dispersal Dynamics.

ANEMOPHILY: WIND POLLINATION HYDROPHILY: WATER POLLINATION

A type of abiotic pollination where A rare form of abiotic pollination

pollen is distributed by wind EVOLUTIONARY TAKEAWAY: where pollen is distributed by water, EVOLUTIONARY TAKEAWAY:
currents. Plants often produce Favored in open habitats either on the surface (ephydrophily) Exclusively found in aquatic
large quantities of lightweight, (grasslands, temperate forests) or submerged (hyphydrophily). Pollen plants (e.g., seagrasses,

dry, and non-sticky pollen. with reliable wind. Energy grains are often released in pondweeds). Adaptations focus on
Flowers are typically small, investment shifts from attracting mucilaginous strands or have specific EILITLISTEETIRELNITTIEISTIEENT
inconspicuous, without petals, pollinators to massive pollen gravity adapted for floating or ensuring effective underwater
scent, or nectar, and feature production. sinking to reach stigmas. Flowers are B ERTRE R IIl 10

well-exposed stamens and feathery

stigmas to maximize pollen capture.
NOTE: High pallen wastage; reliant on
[ABIOTIC MECHANISM: AIRBORNE DISPERSAL] chance and favorable conditions.

typically small, inconspicuous, and

lack color, scent, or nectar. NOTE: Extremely rare; requires

specialized aguatic environments and

[ABIOTIC MECHANISM: AQUATIC DISPERSAL] mechanisms.




The Brute-Force Strategy
of Abiotic Pollination
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The Proportion

Abiotic

.z— (16%)

K, Biotic
(90%)

Only a small proportion of flowering
plants use abiotic agents. It is the
exception, not the rule.

The Chance Factor

Relying on wind or water is entirely
a chance factor.

The Compensation

Thousands of
Pollen Grains

1 Ovule

To compensate for the uncertainty of
the journey, these flowers produce
an enormous amount of pollen compared
to the number of available ovules.



Wind Pollination: _
The Sender & The Receiver Sl Bt

The Sender (Stamens) The Receiver (Pistil)
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Stamens are highly exposed to easily Stigmas are large and often feathery to
disperse pollen into passing wind currents. effectively trap air-borne pollen grains. A
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Common in grasses. Flowers typically have a single ovule per ovary and are packed into
dense inflorescences (e.g., a corn cob, where the 'ears' are waving stigmas and styles).
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Aerodynamics of
the Pollen Grain
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TRAIT 1: LIGHTWEIGHT e

Maximizes buoyancy in air
currents, allowing pollen to
travel significant distances.

TRAIT 2: NON-STICKY

Prevents grains from clumping
together or adhering to
non-target surfaces, ensuring
smooth dispersal.

Because they do not need to attract animals, wind-pollinated flowers are not colorful
and produce no nectar.




Functional Anatomy of a Wind-Pollinated Plant A

e Exposed Stamens

3 Hanging outside the floral
“ envelope to catch passing
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Feathery Stigmas
O  Expanded surface area acts as a
biological net to filter the
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Compact Clustering
Numerous small flowers packed
closely together maximize the
chance of pollen interception.
e 4

Fig 1.10: COMPACT INFLORESCENCE



The Rarity of Water Pollination

Freshwater | e.g., Vallisneria and Hydrilla.

e.g., Sea-grasses like Zostera.

Marine (Note: In seagrasses, female flowers

: - s e Pollen grains are
remain §ubmerged and long, ribbon-like B W0 o wotting
pollen is released underwater). by a

mucilaginous covering.

NOT ALL AQUATIC PLANTS USE WATER! Majority of aquatic plants (like

A water hyacinth and water lily) emerge above the water level and
rely on insects or wind. gg
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Surface Pollination in Vallisneria A
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The female flower grows Male flowers or pollen Passive water currents
a long stalk to reach the grains are released directly carry the pollen until they
surface of the water. onto the water’s surface. eventually contact the

female stigma.

Fig l.1la: PASSIVE SURFACE CAPTURE



The Evolutionary Trade-Off

Energy Saved Energy Spent

No need to produce colorful petals, Requires massive metabolic investment
fragrant scents, or sugary nectar in millions of specialized (light/non-
to attract animals. sticky/mucilaginous) pollen grains.

Abiotic pollination sacrifices targeted delivery for brutal efficiency, using
sheer biological volume to conquer the random nature of wind and water.
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