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FLORIDA SPECIALTY CROP BLOCK GRANT 
PROGRAM FINAL REPORT 

 

This is your final report form for the Specialty Crop Block Grant Program.  Please 
complete this form by the end of your contract term date.  Most sections of the final 
progress report relate directly to a corresponding section of the original project 
proposal or annual report.  Please have these documents handy while writing the final 
report, so that you may refer to them where necessary.  When completed please 
submit to SpecialtyCrop@FreshFromFlorida.com. 

 
 

Federal Award Identification Number (FAIN): 
 
 
 

Federal Award Number: 
 
 
 

Subrecipient Agreement Number: 
 
 
 

Recipient: 
Florida Department of Agriculture and Consumer Services 
407 S. Calhoun Street, M9 
Tallahassee FL, 32399-0800 

 
 

Subrecipient: 

Name: 

Address: 

City, State, Zip+4: 

Subrecipient FEIN: 

Subrecipient DUNS Number: 

Funding Year: 

ADAM H. PUTNAM 
   COMMISSIONER 

mailto:SpecialtyCrop@FreshFromFlorida.com


FDACS-06123 06/17 
Page 2 of 5 
 

Contact Person: 
Name the Contact Person for the Project, including telephone number and email address. 

 
 
 
 
 

Project Partners: 
List the primary organization implementing the project, as well as any partner organizations. 

 
 
 
 
 

Project Summary: 
Please refer to the “Project Purpose” section of your proposal when writing this section. 
 
Provide a background for initial purpose of the project, which includes the specific issue, problem, or 
need that was addressed by this project. 

Describe the importance and timeliness of the project. 

If the project built on a previously funded project with the SCPGB or SCBGP-FB describe how this project 
complemented and enhanced, but is not duplicate, previous work. 
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Project Approach: 
Please refer to the “Work Plan” section of the proposal and the “Activities Performed” sections of your 
annual reports when writing this section. 
 
Briefly summarize activities performed and tasks performed during the grant period. 

Whenever possible, describe the work accomplished in both quantitative and qualitative terms. 
Specifically, discuss the tasks provided in the “Work Plan” section of the proposal. Include the significant 
results, accomplishments, conclusions and recommendations.  Include favorable or unusual 
developments. 

If the overall scope of the project benefitted commodities other than specialty crops, indicate how 
project staff ensure that funds were used to solely enhance the competitiveness of specialty crops. 

Present the significant contributions and role of project partners in the project. 
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Goals and Outcomes Achieved: 
Please refer to the “Expected Measurable Outcomes” section of your proposal.  List each expected 
measurable outcome from that section, and explain what progress you have made toward achieving 
each one. 
 
If outcome measures were long term, summarize the progress that has been made towards 
achievement.  Every expected measurable outcome listed in your original project proposal must be 
addressed in this section. 

Provide a comparison of actual accomplishments with the goals established for the project. 

Clearly convey completion of achieving outcomes by illustrating baseline data that has gathered to date 
and showing the progress toward achieving set targets. 

Highlight the major successes of the project in quantifiable terms. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Beneficiaries: 
Please refer to the “Potential Impact” section of your proposal.  Any beneficiary group mentioned in that 
section must be addressed. 
 
Provide a description of the groups and other operations that benefited from the completion of this 
project’s accomplishments.  What specialty crop stakeholders benefitted from this project?  How did they 
benefit, and how were they made aware of project results?  How many of them are there? 

Clearly state the quantitative data that concerns the beneficiaries effected by the project’s 
accomplishments and/or the potential economic impact of the project. 
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Lessons Learned: 
Please refer to the “Work Plan” and “Expected Measurable Outcomes” sections of your proposal, as 
well as the “Problems and Delays” sections of your annual reports.  Any problems and delays, any 
changes which had to be made to the work plan, and any project goals which could not be achieved 
must be addressed in this section. 
 
Offer insights into the lessons learned, illustrating the positive and negative results of implementing 
this project, by the project staff as a result of completing this project. 

Describe unexpected outcomes or results that occurred as a result of implementing this project. 

If the goals or outcomes measured were not achieved, identify and share the lessons learned to help 
others expedite problem solving. 

Lessons learned should draw upon positive experiences (e.g. good ideas that improve project 
efficiency or save money) and negative experiences (e.g. lessons learned about what did not go well 
and what needs to be changed). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Total funding expended to date. 

 
Please list the percentage of the project that has been completed at this time. % 

Signature: 

Print Name and Title: 

Date 

FDACS Employee signature: 

Date received: 
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	Text3: UFDSP00010708
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	Text9: 59-6002052
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	Text11: 12/01/2014 - 08/28/2017
	Text12: Mark A. Ritenour, UF Indian River Research & Education Center, 2199 S. Rock Rd.Fort Pierce, FL 34945, 772-577-7359, ritenour@ufl.edu
	Text13: University of Florida, Indian River Research and Education Center, Ft. PierceUniversity of Florida, Tropical Research and Education Center, HomesteadUSDA ARS, Ft Pierce
	Text14: Avocado consumption is growing in the US. While US production shows only a slight upward trend, and is variable year to year, imported fruit has increased substantially since 2000, comprising a large majority of U.S. supply. The U.S. avocado industry is concentrated in Southern California (primarily ‘Hass’, small rich-fleshed, with high consumer demand) and South Florida (focused on larger, lower oil West Indian types). West Indian types are better adapted to low elevation subtropical production, with less susceptibility to fungal diseases, specifically postharvest anthracnose and root rot caused by Phytophthora spp., but are less rich tasting (lower oil content), have reduced shelf life, are more cold-tender (hence focus on Miami-Dade county production) and have a more limited consumer acceptance compared to Guatemalan/Mexican types. The South Florida industry is threatened by a newly introduced disease, Laurel Wilt (LW), and the California industry is stagnant due to water shortages and high production costs. The disease is caused by a fungus (Raffaelea lauricola) that is introduced into host trees by a non-native insect, the redbay ambrosia beetle (Xyleborus glabratus). The beetle was introduced into Savannah, GA in 2002, has spread into South Florida, and may threaten avocado production nation wide. Limited studies suggest tolerance to LW may be greater in Mexican and Guatemalan races than the West Indian genotypes traditional grown in Florida. The purpose of this project is to protect the South Florida industry with LW resistant varieties and expand US production of ‘Hass’-like fruit through identification / development of cultivars with high consumer-demand that are suited for commercial production in Florida.
	Text15: Objective 1 (UF Fort Pierce, USDA Fort Pierce): Approximately 800 trees for subsequent LW susceptibility screening were planted in 2015 at a commercial site west of Fort Pierce. Unfortunately, the field experienced great mortality due to rain and soggy field conditions. In April, 2016, 25 surviving trees, representing 10 different selections, were transplanted to the IRREC to attempt to rescue surviving selections. Interestingly, 12 of the trees were of the cultivar ‘Nabal’, whereas three cultivars had two surviving trees, and the rest only one. Thus, ‘Nabal’ was particularly heaty in surviving these environments. Unfortunately, almost all the trees, except one ‘Nabal’ tree survived the transplant process. A new materials transfer agreement between the University of Florida and University of California, Riverside was signed, but the trees were not ready for receipt before the grant ended. Expenses for replacement plants were not charged to the grant.Using half-sib populations (open pollinated) of avocado germplasm planted in 2012 in Fort Pierce and inoculated with an isolate (RL4) of Raffaelea lauricola, causing organism of avocado Luarel wilt (LW) disease, a total of three times between 2013 and 2014, the trees were evaluated for symptom development. New tree disease development continued to be evaluated with most previously inoculated trees showing no new laurel wilt symptoms, some trees with new symptoms, and a few additional trees that died. Out of 18 families, with an average of 29 trees each, family ‘No. 21’ was most susceptible to the disease and ‘Ettinger’ had the highest proportion of trees die to laurel wilt without recovery. Both cultivars are G-M hybrids. Lowest disease severity was observed for ‘Argui 1’ (WI-(G-M)), ‘Booth 8’ (G-WI), and ‘Melendez (G-WI). In contrast, Ploetz et al. (2012) found that cultivars with WI background developed most severe symptoms. Regression analysis shows that there is a correlation between disease severity and trunk size, which corroborates with previous reports. Tree samples for genetic mapping were sent to the USDA Miami for genetic mapping.To confirm the survivability and systemic activity of R. lauricola in previously inoculated avocado trees, efforts were made to isolate the fungus from the tissues of inoculated avocado trees in this block, even after almost 2 yrs after the last inoculation. Multiple samples (at 1.5 and 5 ft.) were collected in April, June, and August of 2016 from each of three control trees (in a different block that was never inoculated or showed symptoms), three inoculated trees showing new disease symptoms, and three inoculated trees that once showed severe symptoms after inoculation, but no longer show symptoms. PCR was run and the results suggest that the pathogen can remain systemic in avocado trees and continue to cause new disease symptoms long after initial infection. Of even more interest was the finding that R. lauricola could still be recovered even from those trees no longer show symptoms.Objective 2 (UF Fort Pierce, USDA Fort Pierce): Using a 2009 plantings of Guatemalan/Mexican hybrids, growth data was collected and flowering evaluated every two week during the bloom period in 2015, and tree health evaluated in April and July 2016. While most of the 200 hybrid trees in Fort Pierce grew well through the first half of 2016, with most over 10’ tall and started cropping in 2013, those growing in Miami did not, with many of the trees needing to be replanted and very few flowering. In Fort Pierce, minimum and maximum temperatures did not vary much during the study, and they were similar to those recorded in the past ten years in the Fort Pierce area. Since 2005, average temperatures were between 21-22˚C (70-73F) with average lows between 9-12˚C (49-54F) and average highs between 31-33˚C (88-91F). Years of this study can therefore be considered normal and not due to warm or cold years, and can be considered typical as temperatures averages seem to only vary by a few degrees throughout the past ten years. Clearly, fertilization and fruit set were successful in the east-central Florida climate during the study.Fatty acid composition was analyzed on fruit from bearing hybrids and found to be similar to previous reports of fatty acid composition of mesocarp tissue of ripe avocado. Oleic acid was found to be the most abundant fatty acid followed by palmitic, linoleic, and palmitoleic acids. Linolenic, stearic, and myristic were found in very small and/or trace amounts. Values found in this study confirm that the east-central Florida climate supports good quality fruit based on lipid content as fruit had a minimum of 8% oil content at harvest (except R5T35 in 2014) as set by the California avocado industry. Oil content is highly correlated with percent dry weight and both are generally used as maturity indices in avocado producing areas (except Florida). In previous findings, acceptable taste was noted at a minimum of 20.0% and 22.8% dry weight for ‘Bacon’ and ‘Hass’, respectively and percent oil for acceptable taste was 8.7% for ‘Bacon’ and 11.2% for ‘Hass’. Hybrids in this study varied greatly in oil content (from 9.0% to 20.5% in 2014) and fruit from trees that showed better horticultural traits, such as fruit quality and yield were selected and included in trained sensory panels. For fruit quality, postharvest performance and sensory evaluations, the reciprocal crosses of California-type avocado cultivars ‘Hass’ and ‘Bacon’ grown in east-central Florida showed similarities with commercial ‘Hass’. Fruit from the crosses reached good maturity and were ready for harvest towards the end of October through mid-November when California ‘Hass’ fruit is off the market. Flesh mean percentage dry weight ranges were within values accepted in California (17.7% for ‘Bacon’ and 20.8% for ‘Hass’). Some trees had fruit with darker skin color upon ripening to mask imperfections and resembled ‘Hass’, the most common cultivar on the market. Optimal eating ripeness stage was reached within 10-14 days. Trees with better horticultural traits were chosen as preferred selections and included in trained taste panels. None of these selections were disliked except store-bought ‘Hass’ (Chile) in 2015, which may be due to the lack of ripeness. R7T54 had the lowest dry weight (18.4%) and among the lowest oil content (11.8%). However, the opposite is true for store-bought ‘Hass’ (Chile) that had the highest dry matter (26.0%) and among the highest oil content (16.0%). Since almost all the selections evaluated were of similar or better acceptability compared to store-bought and Florida grown ‘Hass’, further studies are needed to evaluate the effect of harvest date on oil content and consumer acceptance of these selections. Most noteworthy was the fact that favorability of almost all of the hybrid selections chosen for sensory evaluation were similar to ‘Hass’.A storm on July 5, 2016 caused flooding in the Fort Pierce planting of Guatemalan/Mexican hybrids resulting in tremendous tree mortality. However, promising selections were rescued and grafted on new rootstock in 2016 and planted in 2017 to another block on the USDA research farm. Objective 3 (UF Fort Pierce & Homestead, USDA Fort Pierce, Fellsmere Farms): Approximately 18 different avocado scion selections were propagated on three rootstocks (‘Walden,’ ‘Duke’ or ‘Dusa’). ‘Walden’ seedling is widely used in Florida, while ‘Dusa’ and ‘Duke’ clonal rootstocks are Phytophthora-resistant and widely used in California. Tree mortality in the nursery limited the project to three planting sites within Florida. The trees were planted in June 2015 at, 1) at the University of Florida (UF) Indian River Research and Education Center (IRREC) in Fort Pierce, 2) at a commercial site in the Indian River area (Fellsmere), and 3) at the UF Tropical Research and Education Center (TFREC) in Homestead. Unfortunately, the first planting of trees at the commercial site in Fellsmere was a complete loss, as all trees died in relation to wet conditions and Phytophthora infections. However, the grower planted 105 remaining trees from the nursery in a single, outer row spanning two blocks in November 2015 that were better drained. Most surviving trees were on Waldin rootstock. Tree growth and health were measured and evaluated in August 2016 and July 2017, at which time trees in one of the blocks were stunted and chlorotic. The reason for this was not clear, as they received the same care and horticultural practices. The grower attempted transplanting the affected trees, but their ultimate survival does not appear promising.The trees planted at the University of Florida researcher centers in Fort Pierce (IRREC) and Homestead (TFREC) survived and grew reasonably well, with substantial variability depending on rootstock/scion combination. Overall, tree losses were 16% and 18% at TFREC and at IRREC, respectively. By Spring 2017, only a few trees flowered slightly, but no fruit were produced. Avocado tree growth at IRREC was evaluated in May 2016, and January and May 2017. At TFREC, tree growth was measured June and December 2015, and August 2016. At both locations, trees grown on Walden rootstock were more likely to survive. Thus, even though Duke and Dusa are phytophthora resistant, it is the traditional Florida rootstock, Walden, which remains most viable for the current trials. In January 2017 at IRREC, average tree height and trunk diameter were greatest for selections grafted on Walden (111.5 cm and 38.2 mm, respectively), then on Dusa (101.4 cm and 31.5 mm, respectively) or Duke (79.1 cm and 26.2 mm, respectively). At this time, there were 13 scion selections still surviving on Walden, 9 on Dusa, and 11 on Duke. In August 2016 at TFREC, average tree height and trunk diameter were greatest for selections grafted on Duke (average of 110.1 cm and 39.8 mm, respectively), then on Dusa (average of 99.9 cm and 34.1 mm, respectively) or Walden (average of 95.4 cm and 35.9 mm, respectively). However, there were only 4 scion selections surviving on Duke, while Dusa had 10 and Walden had 12. Of the scions evaluated, ‘Brogdon’ performed particularly well on most rootstocks and at both locations. The other scions performed variably depending on rootstock and location.
	Text16: Goal 1: Identify parent genotypes and associated molecular markers that confer a higher degree of LW tolerance.Target: Identify at least one molecular marker associated with greater LW tolerance.Outcomes achieved: Laurel wilt susceptible and tolerant families were identified with the highest proportion of trees to die to laurel wilt being G-M hybrids. Lowest disease severity was observed in one WI-(G-M) hybrid, and two G-WI hybrids. Tree samples for genetic mapping were sent to the USDA Miami for genetic mapping, but the results not yet completed and returned. PCR analysis of surviving trees suggest that the pathogen can remain systemic in avocado trees and continue to cause new disease symptoms long after initial infection and that R. lauricola can still be recovered, even from trees no longer showing symptoms.Goal 2: Identify new cultivars from Hass x Bacon progenies that appear to be well-adapted (including better cold tolerance) to East-central Florida and South Florida conditions.Target: With two additional years of additional evaluation, it is expected that at least 5 priority selections will be identified with excellent fruit quality and horticultural traits conducive to efficient and profitable Florida production.Outcomes achieved: Depending on the year, between four and eight new selections were identified with fruit quality, postharvest handling characteristics, and sensory quality comparable to commercial ‘Hass’. Goal 3: Establish performance evaluation trials of Hass-like varieties on three rootstocks to identify superior cultivars for Florida production.Target: Within the two-year life of this grant, 5 trials will be established evaluating three rootstock and different scion combinations, and initial data collected.Outcomes achieved: Tree mortality during nursery production of rootstock and scion combinations resulted in only enough trees for three trials: one located in the Homestead area at the UF TFREC, and two in the Indian River area. The reduced number of trial locations is a primary reason for unexpended funds. 
	Text17: The benefits from this project are anticipated to be long term. Phytophthora root rot is currently the biggest impediment to expanded plantings. This includes plantings by commercial cooperators. Presentations to state and national horticultural societies (2), through trade (2), refereed (2) and non-refereed (1) publications, and publication on our website (http://irrec.ifas.ufl.edu/postharvest/Avocado.shtml) have gotten the word out about our work. See the website for details. Meetings have occurred with individuals representing different companies interested in planting test blocks of the promising avocado selections. One grower in Indian River County is interested in putting in a test planting of our most successful selections using an open-hydroponics system and work is underway to obtain a materials transfer agreement from USDA and produce trees to plant a test block of these new selection. Growers need to become experienced with growing these new avocado selections (especially in preventing loss due to Phytophthora) in Florida before commercial adoption will accelerate. 
	Text18: Contrary to an earlier publication, West Indian avocado hybrids did not appear more susceptible to laurel wilt than Guatemalan and Mexican hybrids. With Half-sib families, we need the genetic analysis to help confirm the race of the other parent before making final conclusions. Such results from USDA Miami were nearing completion by the end of the grant, but still not available. In addition, the pathogen was found to remain systemic in avocado trees and continue to cause new disease symptoms long after initial infection, and R. lauricola can still be recovered from trees no longer showing symptoms. Guatemalan/Mexican hybrids grew better in Fort Pierce than they did in Miami. Of the 200 Guatemalan/Mexican hybrids in Fort Pierce, they grew well through the first half of 2016, during what can be considered typical for temperature extremes. Hybrids in this study varied greatly in oil content (from 9.0% to 20.5% in 2014) and fruit from trees that showed better horticultural traits, such as fruit quality and yield were selected and found, for the most part, to possess fruit and sensory quality comparable to commercial ‘Hass’. Tree production in the nursery, especially using Duke and Dusa rootstock, was a limitation that reduced the number of planned rootstock/scion trials from five, to three initial plantings. Of these, the commercial planting became a total loss because of wet soil conditions and phytophthora, while the two planted at University of Florida research centers continue to progress. Of these, selections planted on Walden rootstock have survived best.Phytophthora root rot problems were a common problem throughout many of the trials. One thing appears clear, growers will need to understand that for a successful planting, these avocado selections need to be planted in well drained areas and vigilance maintained to head off potential losses due to Phytophthora (e.g., regular fungicidal treatments).
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