TURFGRASS MANAGEMENT

21. PRIMARY CULTURAL PRACTICE: FERTILITY
A. INTRODUCTION

· Fertility, the provision of essential elements or plant nutrients for turfgrass growth. Least time consuming and least expensive of primary practices.

· Slight misnomer:

· Nutrients are only raw materials.

· Must be combined with sunlight, water and CO2.

· Plant can then produce compounds for growth, amino acids, starches, sugars.

· Nutrient requirements not well understood:

· No simple criterion for evaluation or success.

· Fertility needs for turf based upon:

· Nutrients levels.

· Nutrient availability, is possible that there are nutrients but not availables for the plant, is possible for measure this nutrients but the plan can not use it.

· Interactions between nutrients.

· Environmental conditions.

b. nutrient requirements

· Plants are 70-95% water.
· Remainder is dry matter:

· C, H, O.

· Macro nutrients, N, P, K.

· Secondary nutrients, Ca, S, Mg.

· Trace elements or micro nutrients, Cu, Fe, Mn, Zn, B, Cl, Mb.

A lot of superintendents use a lot of Fe to give to the grass a dark green color.

· Requirement differentials:

· Soil type.

· Plant condition.

· Soil testing.

· Tissue testing (analysis), plants testing, you use to see the content of nutrients in the leaves. Is best than soil testing. Is very important to know all about the turf, diseases, and so on, because you know immediately the nutrients that you have or not have in your turf.

c. fertilizer materials

Definitions
· Fertilizer analysis, composition by % of fertilizer.

· Grade, 18-9-9, with the grade you know thw size of the material, and the % of the elements.

· Ratio, means the amount of N, P2O5 and K2O.

· Salt index, effect of fetilizers on osmotic potential (burn potential).

· Acidifying affect:

· NH4+, form produces acidity, ammonium.

· NO3-, form produces alkalinity, nitrate.

· Solubility.

Nitrogen

Required in greatest quantity, 3-5% dry weight of the plant. 1%=10,000 ppm.

· Nitrogen carriers:

· Quickly available for plant uptake, urea, ammonium nitrate. Light and frequent intervals, 10 days between applications is ok.

· High solubility.

· Rapid but short term turf response.

· Minimal temperature dependency for response.

· High burn potential.

· Low cost per unit of N.

· Slowly available, Urea Formaldehyde (UF), IBDU, Sulfur Coated Urea (SCU), natural organics.

· Slow initial but long term response.

· Low (IBDU, SCU) to high (UF, natural organics) temperature dependency.

· Moisture necessary for release (IBDU,SCU), moisture dependency.

· Low burn potential.

· High cost per unit of N.

· Combination of slow and quick release N.


· Fate of N, N forms for uptake by plant.
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· No3-, nitrate:

· Taken up by plant.

· Leached through soil profile.

· Utilized by soil microorganisms.

· Denitrified NO3---NO2---N2O---N2 (wet soils, high temperature).

· Volatilized NO3---NH3 (alkaline soils, high temperature).

· NH4+, ammonium.
· Immobilized by organic matter.

· Nitrified to NO3NH4---NO2---NO3.

· Fixation to negatively charged particle (unavailable).

· Taken up by plant (small % compared to nitrate), by the roots and by the leaves.

Phosphorus
· Taken up in H2PO4- form.

· All P in soil is not necessarily available.

· Less than 0.5% in plant, 5000 ppm not very high.

· P is conserved and reused by plant.

· Most often deficient during establishment.

· Used in metabolic processes of plant.

· Use P when the plant begin to grow up.

Potassium

· Second most require element in terms for sustaining turfgrass.
· Important in physiological processes.

· Deficiencies result in:

· Reduced environmental stress tolerance.

· Decreased disease resistance.

· General reductions in growth.

· KCl and K2SO4 are carriers. Also KNO3.

· K easily leached in  sandy soils, unavailable in clay soils.

· Don’t let K fall below required amount, raisy above amount doesn’t improve the plant.

· 1-2%.

Plant available nutrient pool

· Inputs:

· Fertilization.

· Atmospheric deposition. 

· Deposition of organic residues.

· Outputs:

· Clipping removal.

· Gaseous loss.

· Conversion to unavailable forms.

· Leaching loss.

d. fertilizer applications
· Fertilization frequency.
· Fertilization timings.

· Fertilization rates, apply the same rate in two differents directions.

· All are interrelated:

· One program for all turf is impossible.

· Must look at each site individually, there is no one ideal program:

· Turfgrass.

· Intensity of culture:

· Mowing height.

· Use.

· Soil type.

· Irrigation practice.

· Clipping removal.

· Environmental conditions.

· Time of year.

· Shade.

· Temperature.

E. FERTIGATION

Use fertilizer at the same time that use the irrigation.

A method that is used is DGT volumetric for golf courses and athletics fields.

50-65º. Good for fertigation.

>80º, loss.
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