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	Organization: University of Florida - CREC
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	DATE: 10/22/09
	HEADLINE: ACPS grows citrus trees quicker to “beat the disease cycle”, and with fewer nonrenewable resources
	TITLE: Intensively managed citrus production systems for early high yields and vegetative flush control in the presence of greening and canker diseases
	PI: Arnold W. Schumann
	ABSTRACT: The three main components of an Advanced Citrus Production System (ACPS) are 1) intensive fertigation, facilitated by computer controlled pulse irrigation and liquid fertilizer injection together with monitoring equipment, 2) balanced complete nutrition achieved with traditional hydroponics nutrient formulation, and 3) high density planting with suitable rootstocks to achieve rapid bearing canopy development. During the first nine months of growth under ACPS drip fertigation, the ‘Hamlin’ block on the Ridge at a planting density of 363 trees per acre received 78% less fertilizer and 77% less irrigation water than under a conventional production practice of granular fertilizer and microsprinkler irrigation. Despite these significant savings of input costs, the tree growth rates measured in ACPS plots were approximately double the growth rates measured in conventional plots and tree height after nine months was increased by up to 20% in the ACPS plots. Measurements of soil water, transpiration and photosynthesis suggest that the young trees growing on an ACPS are subject to less short-term water and nutrient stress than conventionally grown trees. Leaf transpiration rates were 45% higher in ACPS plots than in conventional plots after several rain-free days during which only the ACPS plots received daily drip fertigation. Photosynthesis rate measurements in the leaves were 39% higher in ACPS plots than in conventional plots at the end of the same drying period. No wilting was visible at any time, suggesting that these short-term drought periods would be common in many grower blocks but remain undetected. Transpiration and photosynthesis measured after a subsequent rainy period were the same in ACPS and conventional plots, suggesting that recovery from stress was rapid. Short-term drought stress reduces transpiration, and consequently uptake of water and nutrients from the soil, leads to premature stomatal closure, reduced carbon dioxide absorption by the leaves, and therefore lower rates of photosynthesis. Because carbohydrates derived from photosynthesis are the primary energy sources for plants, transient reductions in photosynthesis will slow growth and productivity of the trees on average, as our measurements have shown.  The main goals of ACPS are early, high production, early return on investment, and possibly disease avoidance and improved tree longevity. Built-in redundancy from the high planting density is designed to also compensate for removal of HLB- or canker-infected trees. Our projections from the first nine months of growth in the Ridge experiment suggest that the ACPS trees could reach a productive size of about 5.5 feet tall in as few as 2.25 years. Conventionally grown trees would normally reach a similar size in five years. Coupled with the rapid growth, the high planting density of 363 trees per acre (double the conventional density of about 150 trees per acre) should ensure that an economically viable sustainable production level can be reached sooner and therefore avoid some of the early losses by HLB infection. Adequate pest control is vital for the success of ACPS, especially against asian citrus psyllids and citrus leaf miners. The frequent, vigorous leaf flushes stimulated by the ACPS attract herbivorous insects, thus requiring more intensive pest control measures. Integrated pest management which involves multiple control methods such as pesticides (systemic and contact), biocontrol or biopesticides, and new repellant and pheromone chemicals may be the best method for limiting insect populations in an ACPS. The additional pest control required per acre per year in an ACPS may seem uneconomical but in reality due to the compression in space (more trees per acre) and time (higher growth rates) achieved, the costs of pest control required to bring a new ACPS grove into production in half the normal time may even be lower than in a conventional production system. In summary, ACPS is used to grow citrus trees quicker to “beat the disease cycle”, and with fewer nonrenewable resources than conventional production methods. 
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