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The long-term goal of this project was to develop a framework for sustainable nutrient management in South Texas Citrus
orchards to ensure healthy productive trees with improved fruit quality. Specific Project Objectives for 2013 were to
develop a baseline picture of native soil fertility across citrus orchards in the Rio Grande Valley, TX, and to determine
which nutrients are most limiting. Procedures: Soil and leaf tissue samples were collected from thirty-six (36) orchard
locations across the Valley and analyzed for mineral nutrient contents. Different soil analytical procedures were evaluated
in several soil testing labs. Findings: While critical mineral nutrients such as potassium and phosphorus were found to be
adequate according to the widely-used Mehlich-3 soil extraction method, they were low or marginal based on the
CO2/H20 method. Although calcium, magnesium and potassium are abundant in calcareous soils in south Texas, these
minerals may not be readily available for tree uptake. Potassium is readily fixed in clay minerals and rendered unavailable
for uptake. Adequate calcium uptake may be limited by low transpiration since this mineral relies on a steady transpiration
stream for uptake. Competitive uptake interactions among these minerals could also influence uptake. Soil phosphorus
was consistently below adequacy levels, whereas boron levels seem to be excessive. Itis now known that HLB and
phytophtora infection severely limit root growth and uptake activity. Low soil P levels may contribute to this observation.
Earlier observations from Florida indicated that Ca may play a major role in tree tolerance to HLB infection. More recent
observations indicate that other nutrients, especially micro nutrients such as zinc and manganese may also be important.
In the current study, zinc and manganese concentrations in grapefruit leaf tissue were consistently below sufficiency
levels. There are currently no nutritional guidelines for citrus production based on local soil and weather conditions in
south Texas. Fertilization guidelines adopted from other production regions are not optimized for fruit quality (solids
content, color, etc.) or tolerance to pests and diseases. Nutrients are continually mined/removed from orchards each year
with harvested fruits with little replacement. Higher yields are expected to remove larger quantities of nutrients, thus
necessitating replacement. Future research as a continuation of this project will estimate nutrient removal amounts in
order to determine which nutrients are being removed in the largest quantities and the implications for fruit quality and
tolerance/resistance to biotic and abiotic stresses. Future research should also determine possible mechanisms and
strategies to enhance nutrient solubilization and availability for tree uptake. In summary, while soils in south Texas seem
to contain adequate levels of critical macro and micro-nutrients, most these nutrients are fixed and unavailable for tree
uptake. Orchard-specific nutrient budgeting programs based on yield expectations are needed for optimal tree growth, fruit
yield/quality, and resistance to biotic and abiotic stresses.
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