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Nutrients - Objectives

The objectives of this lecture are to:

* Learn temporal trends in fertilizer usage (Major
nutrients).

* Influence of major nutrients on plant growth and
development.

Trends in World Commercial Fertilizer Use

Environmental and Cultural Factors
Limiting Potential Yields

» Nutrients (N and K)
» Others, ozone etc.,
» Growth Regulators (PIX)
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Major Nutrient Cycles
Trends in U.S. Total Commercial Fertilizer Use
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Question:

* Do processes within a crop vary in their
response to nutrients?

Nitrogen and Cotton Growth and Development

Leaf developmental response to N and elevated CO,
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Nitrogen and Crop Growth and Development

Leaf growth response to N and elevated CO,
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Nitrogen and Crop Growth and Development

Cotton leaf growth response to N and elevated CO,
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Nitrogen and Cotton Growth and Development

Stem elongation response to N and elevated CO,
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Nitrogen and Cotton Growth and Development

Stem Elongation Rate Response to N and elevated CO,
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Nitrogen and Cotton Growth and Development

Leaf photosynthetic response to N and elevated CO,
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Relative Rates of Photosynthesis
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Can we use one function for all processes in a given crop?

Functional relationships — cotton for growth and
developmental processes
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Questions:

* Do species vary in their response to
nutrients?

* How about functional groups such as C,
versus C,?

¢ s there a difference between the
functional groups in their response to
nutrients?

Can we apply cotton algorithms for other crops?

N and Photosynthesis — Functional Groups
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Can we apply cotton algorithms for other crops?

Why do they differ in their response to N
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Can we apply cotton algorithms for other crops? Can we apply cotton algorithms for other crops?
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Potassium Supply and Plant Growth

Potassium Supply and Plant Growth

Potassium — Cotton Growth

Visual Symptoms
and leaf K, %

Photosynthesis and Environment
Response to phosphorus — Sub-to supra-optimal supply of Pi

Potassium and Cotton Growth and Development
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Photosynthesis and Management
Response to Phosphorus Nutrition - Cotton
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Summary and Conclusions

Nutrient Responses across Species and Processes

Functional algorithms or responses varied among
crop species.

Functional algorithms varied among crop processes
for a given species.

Similar to N effects, among the growth,
developmental and physiological processes, leaf
growth was more responsive to leaf K.

The effects of P on various processes are less
quantified to arrive a conclusion.




