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REPORT UPDATE (650 words)

The purpose of this project was to determine if micro-element nutrition could be improved in greening infected trees through
foliar application of nutrients in order to make greening symptoms easier to detect. Due to the delay in receiving funds this
project did not get underway until February 2008. Initial trials took place in a 16 acre block of ‘Valencia’ on Carrizo trees with
about 5% of the trees infected with greening. Individual greening symptomatic branches on infected trees were used in this
study. Control branches on apparently healthy (uninfected) trees in the same block were also used. Nine treatments were
applied to five replicate branches on both infected and healthy trees. Treatments included a standard micro-nutrient mix
(“shot-bag”), iron sulphate, magnesium sulphate, manganese sulphate, zinc sulphate, K-phite, Key Plex, Saver, and a water
control. All products were applied at recommended label rates for citrus and included a standard surfactant. Branches were
sprayed to run-off. Treatments were applied on 29 February. Leaf samples were collected prior to treatment application, two
weeks after treatment, and six weeks after treatment. All samples were submitted for PCR analysis, analyzed for starch and
nutrient (P, K, Mg, Ca, S, Zn, Mn, Fe, Cu) contents. Because of sample size and processing techniques not all nutrients
could be analyzed (N, B). All sampled leaves were documented photographically for symptom comparison over time.

Results indicated that starch content was significantly higher (3-4x) in leaves of greening infected trees compared to healthy
trees. P, Ca, S, Zn, Mn, Fe, and Cu were all significantly lower in greening leaves compared to healthy controls and K was
significantly higher. Mg was the only nutrient tested for which was unaffected by greening. Symptom expression did not
change over time following nutrient application; however, it should be noted that previous nutritional studies have shown that
foliar applications of nutrients are most effective when applied to fully expanded, but not yet “hardened-off’ leaves. The
treated leaves in the current study were all fully mature and hardened due to the time of year, and data from the healthy
control trees indicate that uptake was minimal. That said, these data have shown that certain micro- and macro-element
levels are significantly changed in greening infected trees. Furthermore, in several instances in this study the pre-treatment
samples did not return a conclusively positive PCR result, despite having strong visual symptoms of greening; however,
these leaves did show the altered nutrition levels of other symptomatic and PCR positive leaves. Subsequent testing of
leaves from the same branches six weeks after treatment did return positive PCR results for greening. This indicates that
greening-induced nutritional changes may be detectable before the disease is detectable by PCR analysis.

Two additional study sites, where greening infected trees are not being removed, have been located and long-term nutritional
trials are underway. Each of the study sites are being treated four times per year (spring, early summer and late summer
flushes and fall) with ten different nutritional products, some of which were used in the earlier study and some which have
been developed based on the observed changes in greening tree nutrition. To date these study sites have received one
treatment each and will soon receive a fall treatment (last treatment of 2008). Similar to the earlier study leaf samples are
being collected prior to each treatment for PCR, starch and nutrient analyses. Additional leaves are also being collected and
stored for additional tests as more information is developed. The first nutritional analyses for leaves sampled prior to the first
application show changes in nutrient levels similar to those seen in other studies. Because these sites are very heavily
infected with greening control trees in a more likely healthy block distant from the study sites are being used.
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