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The Sting nematode, Belonolaimus longicaudatus, is a major yield limiting 
pest of Florida strawberry. Soil applied broad spectrum fumigants like 
methyl bromide have been extensively used in most commercial 
strawberry fields for pest control and crop production. Even with fumigant 
treatment however, significant yield losses frequently occur due to 
suboptimal environmental conditions at the time of treatment which 
degrade fumigant movement, persistence, and efficacy. With Sting 
nematode, any loss of nematode control typically results in a higher 
incidence of plant stunting. Plant stunting and yield losses are generally 
very well correlated with initial soil population density of the nematode. A 
significant amount of field research is currently focusing on characterizing 
field distributions of the nematode with incidence maps characterizing 
counts of different strawberry plant sizes in the field. Previous research 
has demonstrated that both end of season plant size assessment and of 
fruit stem counts per plant provide a chronological record of total fruit 
picked from the plant during the season and for estimating relative 
differences in fruit yield between plants of different canopy dimension. The 
over arching goals of the studies reported herein were 1) to compare large 
plot yields with relative yield assessments from characterization of plants 
sizes with plots; and 2) to evaluate and compare plant size distributions 
(canopy diameter) and estimates of relative yield in commercial strawberry  
fields as meaningful indicators of strawberry yield within large scale field 
blocks differentially treated with methyl bromide alternative treatments.  
 
Methods:  For objective one, a commercial strawberry field in Dover, Fl 
was  selected in 2008 to evaluate single preplant applications of methyl 
bromide chloropicrin and various alternative fumigants for their resultant 
impacts on strawberry yield. In this field, strawberry plants were arranged 
in staggered double rows per bed, with plants 12 inches apart across the 
plant bed and spaced 14 to 15 inches apart along the row. Strawberry fruit 
were harvested on 2 to 3 day intervals season long from 48 individual 
plots, each plot representing 436 plants and 240 linear feet of plant row. At 
the end of the strawberry harvest season in March 2009, plant size 
distribution were determined by walk survey, counting the number of 
small, medium, and large plants per plot. At each site, plant stand density 
was also determined to account for any dead or missing plants within each 
plot. To characterize plant sizes, a long T-handled measuring stick (an 18” 
ruler bolted to the end of a 1 inch PVC pipe) was used to measure plant 
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canopy diameter in both within and between row directions. Based upon 
canopy diameter, plants were enumerated into three plant canopy 
diameter categories, including small (<6 inches), medium (>6 and < 12 
inches) and large (>12 inches) plant sizes. Relative strawberry yield within 
each plot was then estimated from the cumulative plant count data from 
the three plant size categories. Using the plant count data, strawberry fruit 
yields, relative to large plants were calculated according to the following 
relationship:  Small =17%; Medium = 48%; and Large = 100%.  The 
relationship between actual strawberry yield (lb/plot) provided by grower 
cooperator and relative yield, cumulatively estimated from plant size 
distributions and divided by highest yield potential of having all large 
plants within plots, was then examined using the regression procedure of 
Minitab (Minitab Inc.,State College, PA). 
 
Objective 2 of the studies reported herein were to evaluate the 
performance of methyl bromide alternative chemicals in over 60 
commercial field locations. Fumigants evaluated include individual and or 
combined use of methyl bromide, chloropicrin, 1, 3-dichloropropene, 
metam sodium, and methyl iodide. A diversity of drip fumigants were also 
evaluated for relative strawberry yield determinations based on yield 
potentials extrapolated from end of season plant size distributions within 
each field. Plant size categories included small (<15 cm), medium (>15 cm 
and < 30 cm) and large (>30 cm) plants. In each surveyed field, plant 
sizes were enumerated in at least 42 randomly selected 15 m sections of 
row in each commercial field location. Each surveyed field was well-
recognized for history of recurring problems with the sting nematode, 
Belonolaimus longicaudatus.  Previous research demonstrated unique, but 
well correlated relative yield relationships with plant sizes. For these field 
surveys, an average relative yield based on plant size category were 
averaged and differences in relative strawberry yield between size 
categories were as follows: small  17%, medium 48.4. and large 100% of 
potential strawberry yield. Given typical levels of plant attrition during the 
course of the season (3-5%), relative yield field evaluated in the surveyed 
fields never achieved 100 percent.   
 
Results and Discussion:  The relationship between observed (lb/plot) 
and relative strawberry yield was well described by linear function (Figure 
1). At the Dover yield site, where individual harvest plots consisted of 436 
plants, 82% of the variability in observed fruit yield was explained by 
overall changes in the number of plants per plot within the three plant size 
categories (ie., overall changes in plant canopy diameter). These data 
suggest that a reasonable close fit between observed and predicted yield 
can be achieved in fields where nematode damage is expressed and large 
numbers of plants can be enumerated into the three plant size categories. 
 
Meaningful differences in plant size distribution and of relative yield were 
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observed between various alternative to methyl bromide chemical 
treatments. In general, fields receiving no fumigant treatment  were the 
most variable and produced relative strawberry yields  which were over 
50% lower than that observed with methyl bromide chloropicrin. Drip 
applied Telone Inline produced the highest relative yields compared to 
methyl bromide chloropicrin treated fields.  Due in general to higher 
incidence and severity of Sting nematode stunting of plants, relative 
strawberry yield was observed to decrease with field application rate of 
chloropicrin.  Overall, field scale changes in strawberry crop productivity 
due to sting nematode and chemical treatment can be meaningfully 
determined, on a farm by farm basis, from post harvest assessments of 
counts of different plant sizes. 
 
KEY POINTS: 

• Relative yield determination is a simple process conducting within a 
few days of seasons end. 

 
• Functionally, relative yield estimates easily derived from well 

correlated variables characterizing distributions of plant sizes within 
the field.  

 
• Strawberry yields ascertained from commercially harvested small 

plots were well correlated with relative yield values determined as a 
cumulative sum of relative yield contributions from plants of 
different sizes within the small plots.  

 
• Nematode induced crop losses on a field scale can be easily and 

economically derived from simple end of season plant size 
assessments rather than by hand harvesting over a 12 to 15 week 
harvest period. 

 
• These data would suggest that the impacts of various chemical and 

soil fumigant treatments can also be meaningfully determined, on a 
farm by farm basis, from post harvest assessments of counts of 
different plant sizes. 
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