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TITLE and CONTACT INFORMATION

Project Title  Intensively managed citrus production systems for early high yields and vegetative flush control in the
presence of greening and canker diseases

Principal Investigator A. Schumann Today’s Date 06/21/09

Email schumaw@ufl.edu FDACS Contract Number 72357

Phone 863-9561151 Project Duration (years) 3 Year of Project 1
Organization CREC/IFAS, University of Florida Total Direct Funds (current year) $225,180.00

REPORT UPDATE (650 words)

The goal of the Advanced Citrus Production System (ACPS) is a sustainable, profitable citrus grove designed and managed
in a way that produces higher, earlier yields in order to reach economic payback sooner and improve disease and pest
management efficiency. In addition to higher tree densities, the ACPS is based on the Open Hydroponics System (OHS)
already being used for intensive production of citrus in climates different from Florida, notably with less summer rainfall. The
ACPS is largely untested in Florida, but could enhance citrus production by optimizing daily water and nutrient levels.
Several ACPS field experiments are being conducted by UF/IFAS in Florida.

A summary of early results follows:

 Both young replant and mature citrus blocks responded favorably to intensive drip fertigation in the ridge and flatwoods,
with early growth or yield increases averaging 20 to 30% more than conventional practices in less than a year. The ACPS
offers environmental and economic benefits by substantially reducing fertilizer and water requirements by up to 90%.

» Two field experiments showed that intensively managed fertigation with microsprinklers can also increase young tree
growth. Microsprinklers are crucial for freeze protection and are still the more popular choice for growers. Drip fertigation
should use less water but a dual microsprinkler system may also be needed just for freeze protection.

* Nutrient demand in the early spring season during bloom can exceed the daily nutrient supply from fertigation. Therefore for
mature trees, a hybrid method of pre-bloom granular fertilization (15-25% of annual rate) followed by intensive fertigation for
the remainder of the year will be tested in 2010.

« Soil water sensors are useful to detect the depth of water penetration in soil but do not reliably quantify the water content of
the soil. Daily fertigation was simply scheduled so that a wetting front is barely detected at the 18-inch soil depth. Water
savings of up to 71% are achievable by using sensors instead of relying on irrigation scheduling with evapotranspiration and
a crop factor.

« Daily drip fertigation of young trees may cause salt accumulation in the root zone and salinity damage in the foliage during
the dry spring season. A remedy consisting of reduced fertilizer concentrations in solution and leaching by application of 3 to
4 times the rate to irrigate to a depth of 18 inches every two weeks during periods of no rain is suggested. Low quality
irrigation water will exacerbate the problem and may require additional remediation. Some water sensors also respond to
salinity in soil solution and can be used to monitor salt accumulation.

« Conical tree guards enhance freeze protection and conserve irrigation water in young tree blocks but can hinder rootstock
sucker removal and inspection for clogged microsprinkler emitters. Similar results may be achieved simply by inverting the
microsprinkler emitters during the early stages of growth.

« Differences in leaf flush timing and quantity were measured in the mature tree ACPS experiment as a result of fertigation
scheduling. Details will be provided in the next quarterly report after the summer flush is complete.

After a few more years of monitoring tree growth and yield, the economics of ACPS, the effects of different tree densities,
rootstocks and the impacts of pests and diseases will be reported. For more information on these experiments and the
ACPS, see the new ACPS web pages in the Research section at www.crec.ifas.ufl.edu/. A paper on the research was also
presented in 2009: Schumann AW, Morgan, KT, and Syvertsen JP. 2009. Implementing advanced citrus production systems
in Florida — Early results. Proc. FSHS. Volume 122: 2009.
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