Auxins: Master Regulators of
Plant Growth and Development
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What Are Auxins and Why Do They Matter? fhaga (A il g s oY1 (2 La

ldentity Discovery Distribution
Auxins are key plant hormones, Discovered through Darwin's Present unevenly in plants, with
primarily indole-3-acetic acid phototropism experiments; highest concentrations in
(IAA), controlling growth and named from the Greek "auxein” meristems (growth points),
development throughout a meaning "to grow." directing growth patterns and
plant's life cycle. plant architecture.
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Auxins Control Cell Division and Expansion

G LIAD) ala@l 3 a8 e Jaad -)
a8 dime Clis Jaedd DA
Aal 5 )90 Jeny Lea cdpagivn yal

CELL WALL LOOSENING
AU ECEPTON P — Entande Ine locssent

_ lesqmatelowed off by

B B L ) Gk e LA Al Jgas -
| ~ sadll A @ e LAY o) jas
Leiis e (o 2 Las (M padaanll

e /

A ‘v‘JJJVv-.-“\\_h' I SAM SV Il
| ' "
\\\:///

S Hsaally lanall et rdagill -

Ja el U5 Las ¢ 68l 5 J ohal
bl

L g g LDIAY) aludi) 8 il gY! aSaT
v" Promote cell division by activating specific

genes in meristematic tissues, triggering the

cell cycle

v' Facilitate cell elongation by loosening cell walls

through the acid growth hypothesis, increasing

plasticity

v" Result: stems and roots grow longer and
stronger, forming the foundation of plant

structure



How Auxins Drive Cell Elongation Lo AUt calivas ¥ 58ad (ius

v Auxins stimulate proton pumps to acidify cell walls, activating
expansins that break hydrogen bonds between cellulose

microfibrils.

v' This increases wall plasticity, allowing water uptake and

irreversible cell expansion.
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Auxins Drive Cell Differentiation and Tissue Formation

Vascular Development

Direct differentiation of vascular tissues: coordinating
xylem and phloem development throughout the plant
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Hormonal Balance

Coordinate with cytokinins to establish the perfect
balance between cell division and elongation
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Vascular Development
Direct differentiation of vascular tissues:
coordinating xylem and phloem development
throughout the plant
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Specialized Cell Formation
Influence formation of specialized cells during
organogenesis, determining cell fate
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Auxins In Flower and Fruit Formation

Auxins play critical roles in reproductive development, from initiating flowering to
determining fruit quality.

Commercial applications include using synthetic auxins to produce marketable
seedless fruits.
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Auxins in Seedless Plants and Breaking Dormancy OoSeadl paS g Anyd SUY el ‘_,ﬁ Gl oY
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In Seedless Plants Breaking Dormancy

AT (SRR Qe BT CEVElCRIIEN! desiee Auxins can both maintain and break dormancy by:
the absence of seeds, controlling: - Stimulating cell division

* Spore germination » Activating metabolic processes

« Gametophyte development
« Asexual reproduction

« Overcoming growth inhibitors

Example: Auxin treatments prevent sprouting in
stored potato tubers, extending shelf life.
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Auxins in Seedless Plants and Dormancy Cycles
Roles of Dormancy Cycle

Auxin DTl v Auxins regulate the complex life cycles of seedless

Seedless Plants 2 r ) . . .
* V8 ?ﬂ plants like ferns and mosses, while also playing crucial
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roles in seasonal dormancy cycles of seed plants,

Seasoal
Changes

controlling both entrance into and exit from dormant

states.
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Physiological Effects of Auxin on Plants

Suppress lateral bud growth to Extend photosynthetic activity by  Promote root initiation and
prioritize main stem postponing leaf aging and adventitious root formation,
development, creating optimal chlorophyll breakdown critical for vegetative propagation

plant architecture
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Auxin and Phototropism: Growing Toward Light gyl gad gadll 1 guall pladi¥) g (s 53)

The Phototropism Mechanism
1. Light deactivates auxin on the illuminated side

2. Auxin redistributes to the shaded side

3. Higher auxin concentration causes greater cell
elongation

4. Differential growth bends the plant toward light

This same mechanism regulates gravitropism: roots

grow downward and shoots upward in response to
gravity. D (Hgall slaiiy) 4y
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Modern Applications of Auxins in Agriculture and Horticulture:

Seed Treatments Foliar Sprays Rooting Hormones
Auxin-treated seeds show Applied directly to leaves, auxin Synthetic auxins like IBA and
improved germination rates, sprays promote overall plant NAA enable efficient propagation
uniformity, and seedling vigor, growth, enhance nutrient uptake, of cuttings, accelerating root
especially under stress and increase stress tolerance. development in ornamental and
conditions. Crop species.
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Auxins Prevent Pre-Harvest Fruit Drop and Promote Parthenocarpy

Preventing Fruit Drop Producing Seedless Fruits

Synthetic auxins delay the formation of abscission =~ Commercial seedless fruits are produced through
layers, reducing premature fruit drops and auxin application to unfertilized flowers:

Increasing harvest yields.
« Seedless tomatoes

. Used extensively in apple, citrus, and olive production ~ * >®edless watermelons

: . « Seedless grapes
« Allows optimal harvest timing and reduces losses Jrap

« Seedless cucumbers
« Often applied 2-3 weeks before expected drop

This process, called , Improves

fruit quality and marketability.
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Auxins as Selective Herbicides and Growth Regulators .4 & aldie | culias eilias N
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The concentration determines the outcome: high doses create lethal hormonal imbalances in weeds, while

controlled applications fine-tune plant growth for desired characteristics.
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Auxin-Based Rooting Hormone Application

Auxin-based rooting hormones dramatically improve
propagation success rates. The process typically involves
dipping fresh cuttings in hormone powder or gel, which
stimulates rapid callus formation followed by adventitious

root development within days.
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Innovative Extraction and Sustainable Auxin Sources

Seaweed Harvesting

Sustainable collection of auxin-rich marine algae species

using environmentally responsible methods

Cer

Formulation

Creation of eco-friendly biostimulants with high auxin

concentration (>10 ppm) for agricultural use

Y

TRD Extraction (Total Resin Derivatives)

Total Recovery Deployment technology extracts and

concentrates natural auxins without chemical solvents

©

N

Recognition

European Innovation Council funding and awards for

sustainable auxin production methods
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Plant growth regulation relies on complex hormonal crosstalk. For example, auxin promotes pollen tube growth
while interacting with ethylene to modulate flower development. These signaling networks allow plants to respond

dynamically to environmental changes.



Breaking New Ground: Emerging Uses of Auxins

Precision Agriculture Stress Tolerance Enhancement Genetic Engineering
Targeted auxin application through Novel auxin formulations improve Integration of auxin pathway
drone or sensor-based systems plant resilience to: modifications for:

delivers the optimal dose at the .  Tailored growth patterns

Drought conditions

perfect time: - Enhanced crop quality

: Salinity stress
* Reduces chemical use by 30-50% 4

* Improved nutrient uptake

: .. Temperature extremes
* Increases yield efficiency

L _ _ Pathogen attacks
* Minimizes environmental impact
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Auxin

Applications

Auxin
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Auxin Roles and Applications in Modern Agriculture
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o\ Auxins represent one of agriculture's most versatile tools, influencing
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nearly every aspect of plant development from cellular processes to

whole-plant responses, with applications spanning from conventional

farming to cutting-edge biotechnology.
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Essential Regulators Sustainable Agriculture Future Innovation
Auxins are indispensable for plant Understanding and applying auxin Continued innovation in auxin
growth, development, and biology unlocks potential for more research promises improved crop
adaptation throughout the plant's sustainable and productive yields, quality, resilience, and
life cycle. agricultural systems. reduced environmental impact.
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Let's grow smarter with auxins—the hormone that makes plants thrive.
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