LSt esYILTCUCI NN JIFACIONS Enhanced Photosynthetic Efficiency

Why C3 Plants
Need More CO,

Understanding Photosynthetic Limiting
Factors and Atmospheric Deficits 6CO, + 12H,0 + Light = C,H, 0, + 60, + 6H,0

Contextual Notes & Limitations Warning Thresholds

Atmospheric CD, concentration: Currently =420 Excessive CO, without corresponding nutrient
ppm, historically limiting for C3 photosynthesis. and water supply can lead to photosynthetic
internal CO, for optimal carbozylation rates. Extremely high CO, levels (*71200 ppm) can be
Environmental stressars (water, temperature) phytoloxic in some species.

can offset CO, gains.



The Baseline: Atmospheric Starvation

fB.BS% - 0.04%

e

300 - 400 pyL L7 Atmospheric Capacity

A The Major Limiting Factor: Despite being essential for
4 1\ photosynthesis, carbon dioxide exists at critically low
atmospheric concentrations relative to plant biological capacity.



The Growth Threshold

0.05% T/

360 - 400 pyL LT 500 pL LT Atmospheric Capacity

Increased Fixation Rates: Raising Toxicity Limit: Prolonged exposure to
atmospheric CO, up to this threshold drives levels beyond 0.05% can damage plant
higher photosynthetic productivity. tissues.




TopAll
You’'ve Learned the Theory.

Let's Test Them Now.

Turn theory into marks with unlimited MCQs, smart analysis, and focused revision.

PracticeNow —) Atprep.topall.app

© Free Study Material, Videos & Infographics © Practice Unlimited MCQs for NEET & JEE

© Push Your Limits with Level-Based Challenges © Get Clear Explanations, Not Just Marks

© Climb the Leaderboard Among Fellow Aspirants © Track Your Performance Smarter




Light Dependency Matrix A

C3 Plants C4 Plants

Low Light Neither group responds to high CO, conditions.
Conditions Light is the primary limiting factor.

High Light o Both C3 and C4 plants show increased rates of
Intensities photosynthesis.




The C4 Advantage: Perfect Adaptation

Photosynthetic Rate

TopAll

= C4 Photosynthesis

Current Atmosphere Equivalent:

C4 plants saturate at ~360 pL L™,
< perfectly adapted to maximize
efficiency at present-day global CO»
\ levels (approx. 0.036%).
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The C3 Deficit: Unmet Biological Potential
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0 | : Current availability of CO, levels is actively limiting C3 plant potential. : '
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The Biological Reality Greenhouse CO, Enrichment

Agronomists leverage this C3 deficit

Because C3 saturation by growing crops in carbon dioxide-
occurs well beyona enriched atmospheres to drive
atmospheric limits higher yields.

(>450 pL L), C3 plants

respond directly to »lka.  Tomatoes

artificial higher CO, 0

concentrations with
significantly increased
productivity.
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What TopAll Pro Does Differently

You've Learned
the Theory.
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Reading notes gets you knowledge.
Practicing MCQs gets you marks.
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