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Composting is a biological 
decomposition process 
whereby microorganisms 
convert raw organic materials 

into a relatively stable, humus-like 
product. Florida generates a variety of 
non-hazardous organic wastes such 
as yard trimmings, municipal solid 
wastes, biosolids, animal wastes, food 
wastes and agricultural byproducts 
— all of which can be composted 
for land application to improve soil 

Using compost 
in citrus
By Monica Ozores-Hampton, Robert Adair and Phil Stansly

quality. Proper composting can be 
expected to eliminate pathogens by 
heat and competition with other 
microorganisms. Therefore, no waiting 
period is required between application 
and harvest where the soil amendment 
does not contact the harvested 
product, according to the U.S. Food 
and Drug Administration’s Food Safety 
Modernization Act.

Proper composting requires 
selection of organic materials to obtain 
a favorable ratio of carbon to nitrogen 
of 25-30:1, adequate moisture (45 
percent to 50 percent) and constant 
aeration. The organic matter is 
chopped and sieved at about five-
eighths inch and set out in long piles or 
windrows to cure (Figure 1). The piles 
must be turned periodically to aerate 
and assure homogeneity, preferably 
when core temperature reaches 
160°F as indicated by a compost 
thermometer. In favorable conditions, 
the compost can be finished in three to 
six months.

BENEFITS OF COMPOST
Soils suitable for citrus in Florida 

are generally sandy and low in soil 
organic matter (SOM) and, therefore, 
of low tilth and fertility. Many citrus 
groves include areas that only reach 25 
percent to 50 percent of their potential 
production due to poor soil fertility 
associated with low SOM content 
and cation exchange capacity (CEC), 
regardless of the amount or frequency 
of fertilizer applications. Addition of 
compost to these “sand soaks” or “ball 
bearing sand” areas tends to enhance 
the soil’s ability to retain both nutrients 
and water, improving fertilizer-use 
efficiency while maintaining high yields.

While the use of concentrated, 
inexpensive and readily available 
synthetic fertilizers in Florida citrus has 
generally resulted in satisfactory yields, 
losses attributed to the poor soil zones 
are often not addressed. Furthermore, 
citrus greening or huanglongbing 
(HLB) has weakened citrus trees in 
Florida so that they are less able to 
handle the stress of poor and depleted 
soils. Trees would benefit from the 
advantages that compost can impart 
to remain profitable. Research has 
indicated that non-hazardous organic 
waste materials suitable for composting 
can benefit citrus growers. Compost can 
be applied to improve a soil’s physical 
properties (water-holding capacity, soil 
structure and bulk density), chemical 
properties (CEC and plant nutrient 
availability) and biological properties 
(microbial activity).

Yield losses from HLB-affected 
trees experienced by commercial 

citrus growers have been correlated 
with low fibrous root densities, which 
reduce root system capacity for water 
and nutrient uptake. Evidence from 
research on other crops indicates 
that compost enhances root growth 
and its ability to take up important 
nutrients including phosphorus, 
potassium, calcium and magnesium 
as well as micronutrients, especially 
manganese and iron. Compost has 
been shown to improve yields in 
vegetables while reducing nitrogen, 
potassium, calcium, magnesium 
and micronutrient (copper, iron, 
manganese, zinc, etc.) rates and 

Figure 1. Overview of windrow composting 
of yard-trimming waste and biosolids at the 
Lee County Composting Facility in Felda. 
Photo credit: Monica Ozores-Hampton

Figure 2. Field spreading of compost prior 
to planting citrus. Photo credit: Phil Stansly

The use of compost 
as soil amendments 
for citrus production 
could be an important 
component of an overall 
best management 
practices program to 
minimize nitrogen and 
phosphorus losses.
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protecting water quality by reducing 
leaching and improving nutrient 
uptake by the crop. Some citrus 
growers already use compost, but 
limited scientific data is available 
on long-term benefits that justify 
the expense. Nevertheless, the use 
of compost as soil amendments 
for citrus production could be 
an important component of an 
overall best management practices 

per acre of composted yard-trimming 
waste were broadcast spread and incor-
porated prior to planting (Figure 2, 
page 8). Also, Ray Ruby grapefruit on 
Smooth Flat Seville rootstock was then 
planted (under polyethylene mulch) 
in a replicated long-term field trial 
at the Southwest Florida Research 
and Education Center in Immokalee 
(Figure 3). Two years and two months 
later, tree caliper and canopy area were 
39 percent and 45 percent greater, 
respectively, for trees in composted 
plots compared to no compost.

There is still value to applying 
organic material such as yard-trimming 
waste on the surface as a mulch cover 
after planting, as seen in another 
CRDF-funded trial using Ray Ruby 
grapefruit on Sour Orange rootstock 
planted in March 2014 at the Florida 
Research Center for Agricultural 
Sustainability in Vero Beach (Figure 
4). One and a half years and two 
applications of yard-trimming waste 
later, and in spite of undoubtedly 
losing nitrogen during breakdown of 
this woody material, there was a 30.2 
percent increase in trunk caliper and a 
27.8 percent increase in canopy volume 
compared to trees grown on bare 
ground without compost.

APPLICATION ADVICE
Although compost can also be 

applied once trees are established, the 
greatest benefit will be derived if it can 
be incorporated at shallow depth to 
avoid root damage. This can be done 
with a “tree hoe,” a rotary cultivator 

Above: Figure 3. Ray Ruby grapefruit 
trees at the University of Florida/Institute 
of Food and Agricultural Sciences 
Southwest Florida Research and 
Education Center in Immokalee in October 
2014, one year and five months after 
planting. Compost plots are shown on the 
right and middle, with no compost on the 
left. Photo credit: Phil Stansly

program to minimize nitrogen and 
phosphorus losses. The compost 
production system can complement 
a foliar micronutrient program by 
enhancing the root environment and 
tree heath, and by providing a slow-
release carbon source for active soil 
microorganisms.

CRDF RESEARCH 
PROJECTS

Compost is best applied banded 
and incorporated prior to planting. 
This way, the young trees derive 
maximum benefit from the amended 
soil. A research project was funded by 
the Citrus Research and Development 
Foundation (CRDF) in which 12 tons 

Left: Figure 4. Appearance 
of Ray Ruby grapefruit 
trees at the Florida 
Research Center for 
Agricultural Sustainability 
in Vero Beach after a 
second application of yard-
trimming waste mulch 
(right) in June 2015 when 
trees were 1 year and 3 
months old. Trees on the 
left were planted into 
metalized plastic mulch. 
Photo credit: Bob Adair
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mounted on a three-point hitch and 
provided with adjustable skids to 
control the depth of cultivation (Figure 
5). A variant of this machine can 
also move in and out between trees. 
Another variant, patented by Hoyle 
Pounds of Winter Garden in 1959, 
spreads fertilizer while it is hoeing.

Unfortunately, these machines 
are no longer built, and old ones are 
being rescued from junk yards by 
citrus growers wanting to incorporate 
compost and fertilizer as well as find 
a weed-management alternative to 
reduce herbicide pressure on their 
trees. Thus, the use of compost in citrus 
production will be expected to expand 
in the future, given its many economic 
and environmental benefits.

Monica Ozores-Hampton and Phil 
Stansly are with the University 
of Florida/Institute of Food and 
Agricultural Sciences Southwest Florida 
Research and Education Center in 
Immokalee, and Robert Adair is with the 
Florida Research Center for Agricultural 
Sustainability, Inc. in Vero Beach.

Figure 5. Side operating tree hoe: side 
view (top photo) and cultivator tines seen 
from below (bottom photo). Photo credit: 
Phil Stansly

Before the onset of HLB in the Western Hemisphere, 
collaboration between the Brazil and Florida citrus 
industries was rare. Of course, mutual crises can 

make fast partners of even the fiercest competitors.
Now, the symbiotic relationship between Florida and Brazil is very apparent. 

We need each other as we battle this insidious disease in groves and the laboratory. 
Through research exchanges, international conferences and cooperation in the 
laboratory, scientists from both countries are making headway on HLB management 
with a goal of ultimately beating HLB.

I witnessed the challenges Brazilian growers face during a recent information-
gathering trip to Brazil. I travelled the citrus regions of the São Paulo and Paraná 
states, visiting large and small citrus operations and observing their efforts to manage 
the disease.

I saw a lot of parallels to the successes and frustrations of Florida citrus growers and 
their counterparts in Brazil. Fundecitrus, the Brazilian citrus research agency, served as 
the primary host of the trip that included grove, laboratory and greenhouse visits.

Fundecitrus is a grower-supported organization that, in addition to establishing 
priorities and communicating research results, directly supports the research effort 
through staff and facilities that are dedicated to finding and demonstrating solutions. 
Their translational research has helped the director, Juliano Ayres, and his group work 
directly with growers in responding to the needs of the industry.

With Ayres and his scientists, I was able to see several field experiments, such 
as large-scale nutrition programs, psyllid management approaches and tree removal 
and replanting strategies. I also saw growers who took the initiative to manage 
neighboring groves to reduce their HLB pressure.

At one point, I gave a presentation to a group of about 75 citrus growers on the 
status of HLB in Florida and the management tools which are being delivered. The 
audience was quite interested in the health maintenance tools that Florida is pursuing, 
since their primary efforts are on maintaining low levels of psyllids and removing and 
replacing infected trees.

The visit included discussion on cooperative possibilities between the Citrus 
Research and Development Foundation (CRDF) and Fundecitrus. Shared field trials, 
increased collaborations between scientists working on common themes, and other 
opportunities were identified.

Much like Florida, Brazilian growers have experienced a lot of success working 
together to control psyllid populations. In addition, they are still aggressively 
removing infected trees in an attempt to keep inoculum levels low. It seems to be 
working. Fundecitrus recently announced results of a new São Paulo HLB survey that 
determined an 18 percent infection rate in the state. Anecdotally, we observed very 
low incidence (none visible) to high infection rates in the field.

Many growers in Brazil have implemented intensive border management through 
psyllid control and removal/replanting.

Clearly, the hurdles faced by Brazilian growers are shared by their colleagues in 
Florida. We have and will continue to learn a lot from each other’s experiences. Both 
Brazil and Florida have some extremely accomplished scientists and producers, and 
we would be remiss not to tap into the collective knowledge. As HLB threatens the 
global citrus industry, we have progressed beyond an “us” and “them” mentality. The 
CRDF is committed to foster collaboration designed to find solutions.

Harold Browning is Chief Operations Officer of CRDF. The foundation is charged with funding 
citrus research and getting the results of that research to use in the grove.

Knowledge Exchange with 
Brazil Important in Fight 

Against HLB
By Harold Browning
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