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Every year, we receive substantive requests for information on what we term “Alternative Production Inputs” or API’s that are being sold to farmers in our state.  These include legitimate “essential nutrients” including Nitrogen (N), Phosphorus (P), Potassium (K), Sulfur (S), Chloride (Cl), Magnesium (Mg), Iron (Fe), Zinc (Zn), Calcium (Ca), Boron (B), Manganese (Mn), Copper (Cu), and Molybdenum (Mo).  In addition, we are frequently asked if OSU has conducted research on products like ‘Amisorb’, ‘MPact’, and many others that are currently considered as soil amendments, but also sold with the premise that they have a “nutrient” value.  
This report aims to briefly report on OSU findings that either substantiate or refute claims made by different companies and entities selling API’s in Oklahoma.  We have no bias in these reports since Oklahoma State University has not received direct funding to evaluate the vast majority of these products.  Where OSU has received funding to evaluate a product, an asterisk (*) is listed accordingly.

Sulfur and Chloride Nutrient Response

Sulfur and chloride are essential plant nutrients, occasionally found to be deficient in winter wheat. These nutrients have received considerable attention in various parts of the United States in the past 20 to 30 years.  Sulfur functions in plants as an important element in two major amino acids (cysteine, and methionine) and is thus critical to the normal development of proteins in plants and animals.  Chloride is believed to be essential in plant regulation of water.  Both elements are absorbed as in chemical forms that are quite mobile in soils.  Consequently, deficiencies of these elements are expected when high yields are produced in deep, sandy soils that are low in soil organic matter.

OSU Research Results
Twelve site years of examining wheat grain response to chloride and sulfur resulted in three positive responses.  Two of these significant responses were due to the application of chloride, at Perkins, where yield levels have been relatively poor (11 to 22 bu/acre).  One significant grain response to sulfur was found, and it was at Hennessey, but only at the 200 lb S/acre rate.  In the same year forage yields were abnormally large, but there were no significant responses to applied sulfur at this site.  The only significant forage response to sulfur came at the Perkins site, but only at the intermediate rate.


At present we have seen very inconsistent response of wheat grain and forage yields to the application of chloride and sulfur fertilizer.  
Chloride Application to Suppress Take-All
Take-all, (Gaeumannomyces graminis var. tritici Walker) is a soil-borne fungal pathogen of wheat, often found in conjunction with other root diseases.  Few control measures other than crop rotation are available.  Take-all is generally more severe where wheat is grown continuously, with little evidence of take-all in years immediately following rotation from a non-host crop.  Work in Oregon noted that applied Cl reduced the osmotic potential in winter wheat leaves.  This work also showed that take-all susceptibility in winter wheat could be reduced by lowering the chemical potential of water in the plant, achieved in part via Cl application.  At present, in the Pacific Northwest and in North and South Dakota, researchers generally recommend application of Cl fertilizers to reduce take-all severity.   

OSU Research Results

One trial was conducted for 8 years at Carrier OK to evaluate the effect of chloride (Cl) fertilizers on these suppression of take-all disease in winter wheat.  Preplant and topdress rates of potassium chloride (KCl) and calcium chloride (CaCl2) (0, 30, 60 and 90 lb Cl/ac) were applied each year.  In 1995, plots were split in half whereby one half received two tons of lime/ac (76% ECCE) to elevate the pH and potentially increase disease incidence.  Wheat grain yield was not affected by lime applications in any year.  Plots exhibited visual symptoms of take-all in almost all years, however, grain yields increased in only two of eight years by the application of CaCl2 and KCl.  Applied fertilizer Cl for take-all disease suppression was inconsistent, even following the application of lime where increased soil pH can increase disease severity.

AMISORB and MPact
AMISORB is a product recommended as a nutrient absorption enhancer.  AMISORB is a long chain polymer (polyaspartic acid or PAA). Polyaspartate molecules are reported to act as extensions of the plants’ root hairs. It is a syrupy material and can be easily dissolved in water or fluid fertilizers.  The producers of AMISORB claim that their product enhances the plant root system, resulting in better nutrient uptake and higher yields.  AMISORB is not a fertilizer or plant growth regulator.  The manufacturers of AMISORB report that the negative charge of the polymer serves to attract nutrients and moisture, and these nutrients are then drawn into the plants’ growing root systems.  MPACT is noted to contain essential elements that serve as catalysts which increase the microbial activity in the soil.  MPACT also is reported to contain certain extracts which cause natural fruiting and stimulate the roots.  MPACT is reported to improve microbial action and soil aeration through the organic matter by loosening compacted soils and by granulating loose and sandy soils to give them a crumb structure.  Lastly, MPACT producers state that it is “a product that helps cure environmental ills”.

OSU Research Results

Two field experiments were conducted at Carrier and Hennessey, Oklahoma, to evaluate the effect of AMISORB and MPACT on winter wheat grain yield.  AMISORB was broadcast and incorporated with fertilizer N preplant at rates of 1, 2 and 3 qt/ac, respectively. The application of MPACT employed rates of 1, 2 and 3 gal/10 acre. Nitrogen was applied as urea ammonium nitrate broadcast and incorporated preplant at a rate of 100 lb N/ac for all AMISORB and MPACT treatments.  In addition to AMISORB and MPACT treatments, four rates of UAN without added products were evaluated (50, 100, 150, 200 lb N/ac) and an additional check with no N applied.  At both locations the application of AMISORB and/or MPact provided no significant increase in wheat grain yield.
Use of Humic Acids (Humates) in Winter Wheat
Currently there are several industry sources for humic acids and that are aggressively being sold in Oklahoma.  The claims from industry indicate that humic acids can increase the “effective assimilation of all mineral nutrition elements.”  Other claims indicate that humic acids can increase microbial and mycorrizal activity, increase yields, aid in reducing frost damage, and reduce fertilizer requirements.  Considering the extent of the claims, from a research perspective, this is at best cumbersome.
OSU Research Results
When humic acid (HM9754A dry material) was applied preplant at a rate of 10, 20 and 40 lbs /ac no significant increase in wheat grain yield was found at Efaw.  Similarly, the application of humic acid (HM97854, liquid at 1 gal/ac) was applied on combination with 20 lbs N/ac topdress, no significant differences were recorded in wheat grain yield when compared to plots not receiving humic acid.  
Martin Biochem and Biofeed Supplement 

At present these products are recommended to be applied at rates ranging from 1 to 4 quarts per acre, at the time topdress N is applied.  No significant differences in wheat grain yield were recorded at any of the rates of application that are recommended for this product.  Although yield levels were low, this product showed no significant improvement at any of the rates evaluated, and this included both preplant and topdress N applications.
Products Currently Being Evaluated by OSU

· Georgia Pacific (Nitamin, 30%N), recommended as a topdress N source
· Georgia Pacific (521G43, 29%N), recommended as a UAN alternative
· N-Sure (28%N), can be used to apply foliar N while decreasing burn
· Dura-N (26%N) alternative foliar N source
· CoRoN (Helena Chemical, 25%N), alternative N source
· Helena Chemical new products (HM9754A, HM9754, HM9310)
· Avail (Specialty Fertilizer Products) phosphorous fertilizer enhancer
Oklahoma State University, U.S. Department of Agriculture, State and Local governments cooperating. Oklahoma State University in compliance with Title VI and VII of the Civil Rights Act of 1964, Executive Order 11246 as amended, Title IX of the Education Amendments of 1972, Americans with Disabilities Act of 1990, and other federal and state laws and regulations, does not discriminate on the basis of race, color, national origin, sex, age, religion, disability, or status as a veteran in any of its policies, practices, or procedures.
The information given herein is for educational purposes only.  Reference to commercial products or trade names is made with the understanding that no discrimination is intended and no endorsement by the Cooperative Extension Service is implied.


