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Introduction

Sugarcane is grown on approximately 90,000 acres of
mineral soils in south Florida either in or adjacent to the
Everglades Agricultural Area (EAA). This sandland sugar-
cane acreage accounts for about 22% of sugarcane grown in
Florida, with about 320,000 acres being grown on organic
soils in the EAA (Rice et al. 2014). Nitrogen (N) fertilizer

is not recommended for sugarcane production on these
organic soils because adequate N for the crop is available

in the soil through mineralization of organic matter. There
are also small areas of transition between sands and organic
soils. Sugarcane grown on these transitional soils requires N
fertilizer, with 30 Ib N/acre recommended for sandy muck
soils (13 to 20% organic matter) and 110 Ib N/acre recom-
mended for mucky sands (6 to 12% organic matter) (Rice et
al. 2010).

Sands used in sugarcane production in Florida have low
levels of organic matter, silt, and clay, and they provide little
N through mineralization of organic matter and possess a
low capacity for N retention as a result. Because these soils
are highly leachable, N must be managed well to ensure
adequate nutrition for the crop as well as protection of
groundwater. Management of N applications is especially
critical because of high rainfall during the grand period of
growth between June and mid-October.

Research on sugarcane yield response to N in Florida has
been limited in recent years. In 1974, Gascho and Freeman
recommended an N rate for sands of 150 1b N/acre in four
split applications for plant and ratoon crops. In 1994, the
recommendation was increased to 180 Ib N/acre (Rice et al.
2010). Obreza et al. (1998) demonstrated the importance
of split N applications on Florida sands, determining that
annual cane and sugar yields were significantly increased
with five split applications (compared to three splits) for
first-year plant cane crops, and with four split applications
(compared to two splits) for ratoon crops.

Recently, sugarcane growers have expressed concern that
the recommended rate of 180 Ib N/acre is not adequate

for all situations on sands and that there are no allowances
for differences in plant and ratoon crops or variation in
rainfall. A study was conducted to determine sugarcane
yield response to N on south Florida sand soils (McCray et
al. 2014). The data analysis focused on sugar yield instead of
biomass because sugar is the economic product. Results of
this study indicated that the UF/IFAS N recommendations
for sugarcane grown on sand soils should be revised.

Sugar Yield Response to Nitrogen

Four small-plot trials were established in grower fields with
soils representative of mineral soils in south Florida (Mc-
Cray et al. 2014). Sugarcane variety CP 78-1628 was grown
at Sites 1, 2, and 4, and variety CL 88-4730 was grown at
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Site 3. Soil organic matter content ranged from 0.72 to
1.69% at these locations. At Sites 1 through 3, N rates were
140, 180, 220, 260, and 300 1b N/acre/yr. At Site 4, N rates
were 0, 60, 120, 180, and 240 Ib N/acre/yr. Average yield
for each annual sugarcane crop at each location is shown in
Tables 1 and 2, measured in tons sugar/acre (TSA).

Linear and nonlinear regressions were used to relate relative
sugar yield to N rate. To determine relative yield, TSA for
each N rate at each location and crop year was divided by
the highest treatment TSA for that location and crop year,
giving the highest TSA for that location and crop year a
relative yield of 1.0 (vertical Y-axis on the following graphs).
Relative yield was used in this analysis to allow comparison
among crop years and locations. Regression analysis was
done separately for plant cane crops and ratoon cane

crops (first and second ratoon crops combined) due to the
differences in the duration of their growth periods.
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Figure 1. Exponential model relating relative sugar yield and
annual nitrogen rate for plant cane crops (McCray et al. 2014). The
recommended nitrogen rate for plant cane crops is shown with the
vertical line.

Credits: McCray et al. (2014)

For plant cane, an exponential model was the most effective
way to relate relative sugar yield with N rate (Figure 1).

This model predicted 95% (Y-axis value of 0.95) of the
maximum relative sugar yield was produced with N ap-
plication rates of 214 to 223 Ib N/acre. This includes the 220
Ib N/acre rate used at Sites 1 through 3. For ratoon cane,
two models indicated strong relationships between relative
sugar yield and N rate. The linear plateau model for ratoon
cane predicted that maximum relative yield was achieved
through a minimum rate of 154 1b N/acre. The exponential
model for ratoon cane predicted 95% of the maximum
relative sugar yield was produced with rates between 196
and 205 1b N/acre (Figure 2). N fertilizer rates required to

achieve 95% relative sugar yield in exponential models for
plant and ratoon crops were higher than the previous UF/
IFAS recommendation of 180 Ib N/acre.

In comparisons of split N applications, there were no
differences in TSA between treatments of four or five
applications each year for plant cane. One of the two ratoon
crops had increased TSA with four split applications instead
of three. Although rainfall data were not recorded in this
study, rainfall patterns in individual years can be expected
to be an important factor affecting N availability and yield
as the number of split applications is varied.
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Figure 2. Linear plateau and exponential models relating relative sugar
yield and annual nitrogen rate for ratoon crops. The recommended
nitrogen rate for ratoon crops is shown with the vertical line.

Credits: McCray et al. 2014

Revised Nitrogen
Recommendations

The soils selected for this study were representative of low
organic matter values in sandland sugarcane in Florida.

N recommendations for these soils were determined
using the N rate required to achieve 0.95 relative yield in
each exponential model for plant and ratoon crops. The
minimum N rate required to reach the plateau in the linear
plateau model for ratoon crops was not used because of
the sharp reduction in yield as N rate fell below 154 1b N/
acre. It would be economically impractical to select an N
rate associated with a major yield reduction. N rates based
on 0.95 relative yield values from the exponential models
should provide optimum yields without excessive fertilizer
application. The new UF/IFAS recommendations for N
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application to sandland sugarcane are 220 Ib N/acre for
plant cane and 200 Ib N/acre for ratoon crops (Table 3).

Based on this study and previous research by Obreza et al.
(1998), five split applications are recommended for plant
cane and four split applications are recommended for
ratoon crops (Table 3). These numbers of split applications
can be used to keep each application below the 62.5 1b N/
acre rate suggested by Muchovej and Newman (2004)

in order to prevent enrichment of nitrate as nitrogen

in groundwater. This study only examined soluble N
sources, but growers should also consider a combination
of controlled-release N and water-soluble N fertilizers to
support reduced N rates and fewer split applications.

These recommendations are based on a field study
conducted over the course of six years, but they may not
reflect all rainfall situations in relation to N applications.
Because there can be situations of leaching rainfall soon
after N applications, an allowance of an additional 30 Ib N/
acre is included for specifically defined rainfall events. This
allowance is restricted to specific locations with rainfall
amounts equal to or greater than 4 inches in two days and
within 20 days after a soluble N application (Table 3).
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Table 1. Effects of N rate and number of split N applications on tons sugar/acre for each crop year at Sites 1-3 in the sugarcane N
study (McCray et al. 2014).

Plant 1st ratoon 2nd ratoon
N rate Site 1 Site 2 Site 3 Site 2 Site 3 Site 3
Ib/acre | e tons sugar/acre-----------------------
140 6.8at 6.3b 3.6b 4.2a 5.6b 5.7b
180 7.4a 7.0ab 4.3ab 4.4a 6.3ab 6.0ab
220 7.4a 7.6a 4.5ab 43a 6.3ab 6.0ab
260 7.1a 7.1ab 4.3ab 4.3a 6.3ab 5.8ab
300 7.2a 7.4ab 4.8a 4.8a 6.6a 6.4a
F-test NS T T NS * t
N applications
3 6.0b 5.8a
4 7.2a 7.0a 4.2a 4.4a 6.4a 6.1a
5 7.1a 7.a 4.5a 4.4a - -
F-test NS NS NS NS * NS
N rate x N apps NS NS NS NS NS NS
F-test

*, 1 Significant differences among treatments at the 95 and 90% confidence levels, respectively. NS, No significant difference among
treatments at the 90% confidence level.

FWithin columns, means for N rate and N applications followed by the same letter are not significantly different according to Tukey-Kramer at
P<0.10.

Table 2. Effects of N rate on tons sugar/acre for each crop year at Site 4 in the sugarcane N study (McCray et al. 2014).

N rate Plant 1st ratoon 2nd ratoon
lb/ace e tons sugar/acre--------------
0 2.6b% 1.6¢ 1.4b
60 3.1b 2.7bc 2.7ab
120 5.1a 4.1ab 3.8a
180 5.4a 5.5a 3.8a
240 5.4a 4.8a 4,0a
F-test *x >k Xk

*** Significant differences among treatments at the 99% confidence level.
$Within columns, means for N rate followed by the same letter are not significantly different according to Tukey-Kramer at P<0.10.

Table 3. Nitrogen fertilizer recommendations for sugarcane grown for sugar on sand soils.

N Rate (Annual Ib N/acre) Split N Applications
Plant 220 5
Ratoon 200 4

Soluble N/Application: Each split application should include no more than 50 |b soluble N/acre.

Rainfall Exception: An additional 30 Ib N/acre is allowed for the annual N total for a specific location when > 4 inches rainfall is received in a
2-day period and within 20 days after a soluble N application.

Nitrogen Fertilizer Recommendations for Sugarcane Production for Sugar on Florida Sand Soils



