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Partitioning of photosynthate carbon
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Why focus on individual leaves?

 Well-distributed leaf mass, better light capture,
improves photosynthesis

* Leaf mass increase: area growth versus thickening

* Trade-off?
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Determine the adjustments in leaf carbon partitioning
of cotton grown under two levels of irrigation based

on.
* leaf mass, leaf area, and specific leaf weight
* Radiation interception
 Carbon accumulation relative to plant size
* Relationship between leaf C production and fruit C demand



Experiment details

e 2-yr study, TTU Research Farm, Lubbock, TX
* Varieties:

- PhytoGen (PHY) 350 (early-mid)

- Stoneville (ST) 5707 (mid-full)
* Irrigation:

- low (7.0 in), high (14.0 in)

- subsurface drip irrigation system

Measurements
* Specific leaf weight per node (mainstem leaf) Sections for radiation capture
= leaf mass (g)/leaf area (cm?) measurements.

e Radiation interception (Apogee quantum sensors)



Experiment details

* Total leaf C accumulation by node 08
Y=a*(1-e"*X) 5
Y = daily carbon gain among all 2
leaves on the plant at a given node ¢
X = leaf age in days after initiation S
a and b = values based on a best-fit
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Experiment details

* Fruit mass accumulation by -
node based on a 3-parameter
sigmoid fit equation
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Leaf carbon accumulation by node
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Carbon partitioning for leaf thickening

Later developed leaves:
* 4th/5th mainstem leaves from the top
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Radiation interception

Non-water limiting conditions
 Larger effective leaf area
* Increased light capture
* Higher net assimilation rate

More shading at the bottom
* thicker leaves not beneficial
e diverts C resources from area
growth

* increases cost of
- maintenance respiration
- adding new thicker leaves
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Leaf carbon accumulation relative to plant size

* Rate of leaf C accumulation declines as C resources are partitioned
towards fruit development
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Carbon production and demand synchronicity

e Leaf C production and fruit C demand are synchronous
 Low irrigation - more compact, C partitioning to increase fruit retention
* High irrigation - C diluted higher on the plant, reduced fruit retention
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Conclusions and Future Directions

1. Water-limited conditions
e thicker leaves compensate for large gains in leaf area

2. Irrigation encourages less-determinate growth habit
e prioritizes leaf area expansion

3. Early maturing cultivar - synchronous leaf C production and fruit C demand
4. Expand research - other management strategies

e.g. planting density — Dr. Ken Legé (TAMU)
soil microbiome/cover crop systems — Dr. Lindsey Slaughter (TTU)
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Thank you!
Questions?



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15

