
#5 Beechwood Court   •   Portsmouth, Virginia 23702     Phone: 757-487-0656   Fax:  757-487-1280

   Cameron Chemicals, Inc.   Cameron Chemicals, Inc.

Research Questions   What effect does the application of micronutrients in combination with 
    nitrogen have on yield, protein and other nutritional factors in alfalfa 
    production in soils with high fertility levels.

Research Objectives   Study the bundling of micronutrients with macronutrients and measure the 
    effects on yield, protein and total digestible nutrients.

Previous   Alfalfa is grown primarily as a source of protein and energy in areas of high 
Investigations   dairy production. Alfalfa, which has higher levels of protein and digestibility, is 
    particularly important to dairy farmers in the production of milk. Crude protein 
    and total digestible nutrients (TDN) are significant factors in profitable dairy 
    production and are affected by timeliness of harvest and balanced nutrition. 
    Most fertility research has been focused on providing adequate levels of
    phosphorus, potassium and boron plus the application of agricultural lime to 
    adjust the soil pH.

Study Description   Strip plots, 10’ x 30’, were planted with webfoot which has excellent recovery 
    characteristics and higher levels of TDN and protein, when properly fertilized. 
    A total of six treatments, with three replications, were studied over a two year 
    span. Nitrogen was applied preplant, and the application of other nutrients 
    varied from pre-broadcast to split applications. Along with yield determination, 
    tissue samples were taken from the first and third cuttings and analyzed for 
    crude protein and total digestible nutrients. Supplemental irrigation was 
    applied when soil moisture was determined to be inadequate. Alfalfa 
    production is somewhat limited on these soils due to a clay fragipan, which 
    limits root growth and creates conditions for winter damage.

Study Results    Yield was increased by a micronutrient application without  additional N, P, 
    and K. The addition of nitrogen alone did not increase yield significantly, and 
    reduced yield in 1995. The addition of micronutrients to the nitrogen alone 
    application only increased yield slightly. However, the yield was nearly 
    doubled by the application of micronutrients with N, P, and K, producing an 
    increase of 4.7 tons per acre. Tissue analysis indicated a two percent increase
    in crude protein content in the alfalfa receiving the application of micronutrients 
    alone, while a nine percent increase in crude protein content was obtained with 
    the combined NPK and micronutrient treatment. Total digestible nutrients 
    (TDN) were increased in the alfalfa by the application of macros alone, and 
    by macros with micronutrients. TDN levels in alfalfa is enhanced by factors
    increasing plant growth and the timeliness of cuttings, due to faster plant 
    recovery.
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Soil Plant Nutrient  Soil and plant interaction with plant nutrients is complicated. Soils consist of 
Interactions   solid, liquid and gaseous states. The chemical and physical states of soil plant 
    nutrients are diverse and in a constant state of dynamic change due to 
    biological, chemical and gravitational influences. The positive charged 
    micronutrients are taken up by the plant in only the elemental state. The soil 
    environment will always move towards equilibrium, with elements constantly 
    moving from unavailable to available form. With the exception of Boron, a 
    plant’s newly formed root hairs must directly intercept with the micronutrient
    source, regardless of the form present in the soil. Micronutrients are the 
    catalyst for the plant enzyme systems, which are essential in converting 
    carbon, nitrogen, hydrogen and oxygen into complex amino acids for cell 
    division and growth. The application of Zinc, Manganese, Copper and Boron, 
    bundled with Phosphorus, Potassium and Calcium, has a synergistic affect on 
    lowering the energy required for these chemical reactions.  

Discussion    Adequate to high fertility plots that received applications of micronutrients in 
    conjunction with N, P, and K sources, consistently out-performed conventional 
    fertilizer treatments, with significant increases obtained in total tonnage 
    yielded, and in levels of crude protein and total digestible nutrients.

Conclusions    Alfalfa management to increase levels of crude protein and total digestible 
    nutrients is very critical to provide cost effective nutrition for livestock. The 
    bundling of micronutrients such as Crop Mix with macronutrients produces 
    plants with faster recovery, enhanced disease resistance, better winter 
    hardiness and increased yield  response. Research has proven that a sound 
    fertility program that includes the utilization of micronutrients in conjunction 
    with N, P, and K, offers an economical and viable return on investments.

Treatments    Plots were arranged in a randomized complete blocking strip. There was no 
    shortages in the macro and the secondary nutrients in this trial.

     Pounds of Nutrients Per Acre

     N  P  K  Mg  S  B  Cu  Fe  Mn  Zn
    1  0  0  0  0  0  0  0  0  0  0
 Treatments   2  0  0  0  0.6  2.7  0.3  0.3  1.5  2.1  4.5
    3  34  0  0  0  0  0  0  0  0  0
    4  34  0  0  0.6  2.7  0.3  0.3  1.5  2.1  4.5
    5  56  104  120  0  0  0  0  0  0  0
    6  56  104  120  0.6  2.7  0.3  0.3  1.5  2.1  4.5
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