
Ag Chemical and Crop 

Nutrient Interactions:

Current update

Don M. Huber

Emeritus Professor of Plant Pathology

Purdue University, West Lafayette, IN

9322 Big Foot Road, Melba, ID  83641  

Fluid Fertilizer Foundation Forum

February 15, 2010





Ag Chemical and Crop Nutrient 

Interactions: Current update

ÅBackground - Nutrition and disease in the agricultural production system

ÅUnderstanding glyphosate

ÅGlyphosate-tolerance

ÅRemediation

ÅReminders and Recommendations 

ñAll flesh is grassò 

Isaiah 40:6, 800 BC



The Importance of Reducing Stresses

Potential - Stresses = Yield

There is no free lunch!Dr. Andre Comeau

Harvest

Nutrition

Physiology

Management

Environment

Diseases

Pests

=
Genetic 

Potential
-



PLANT

ENVIRONMENT
Nutrients
Moisture
Temperature
pH (redox potential)
Density, gases

PATHOGEN
Population
Virulence
Activity

BIOTIC ENVIRONMENT

ABIOTIC
TIME

Interacting Factors Determining 

Nutrient Availability and Disease Severity
Vigor, Stage of Growth, Root Exudates

Resistance Susceptibility

Antagonists, Synergists

Oxidizers, Reducers

Competitors, Mineralizers

[Cu, Fe, K, Mn, N, S, Zn]



Glyphosate has Changed Agriculture for 30+Years: 

Understanding Characteristics of Glyphosate

ÅA strong chemical chelator

Small amount needed

Tightly binds mineral elements

Immobilizes Cu, Fe, Mg, Mn, Zn

ÅNon-specific herbicidal effect

ÅTank mix impairs herbicidal activity

Chelating stability constants 

of glyphosate
[ML] [MHL] [ML2]

Metal ion     [M][L]     [M][H][L]     [M][L2]

Mg2+     3.31      12.12         5.47

Ca2+      3.25      11.48         5.87

Mn2+      5.47      12.30        7.80

Fe2+       6.87      12.79      11.18

Cu2+     11.93      15.85     16.02

Fe3+      16.09      17.63     23.00

Glyphosate

Glyphosate + Zn 

tank mix

Glyphosate Immobilization  of 

Manganese in Soybean



Photosynthesis

Shikimic Acid

Carbohydrate, hormone & Root Growth

Amino Acid Synthesis Amino Acids

Cyanogenic Glycosides

Phenylalanine

ammonia -lyase

COUMARINS         LIGNINS      FLAVANOIDS = Defense materia ls

CHO

Physiologic Roles of Manganese

Glycolysis (energy reactions)
Mn
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ñLignituberò formed

in response to cell 

Penetration.

Wheat

Triticale
(After Skou, 1975)

Glyphosate (EPSPS)


