
SL366

Field Symptoms of Boron Toxicity and Deficiency in 
Florida Peanuts1

J. W. Breman, W. D. Thomas, H. E. Jowers, and R. S. Mylavarapu2

1. This document is SL366, one of a series of the Soil and Water Science Department, Florida Cooperative Extension Service, Institute of Food and 
Agricultural Sciences, University of Florida. Published May 2012. Visit the EDIS website at http://edis.ifas.ufl.edu.

2. Jacque W. Breman, Extension agent IV, Columbia County Extension Office, Lake City, FL; William D.Thomas, retired Extension agent IV, Columbia 
County Extension Office, Lake City, FL; Henry E. Jowers, county Extension director emeritus, Jackson County Extension Office, Marianna, FL; and Rao S. 
Mylavarapu, professor, Soil and Nutrient Management specialist, and director, Extension Soil Testing Laboratory; Soil and Water Science Department, 
Cooperative Extension Service, Institute of Food and Agricultural Sciences, University of Florida, Gainesville, FL 32611.

                                                                          All chemicals should be used in accordance with directions on the manufacturer's label. 
 
The Institute of Food and Agricultural Sciences (IFAS) is an Equal Opportunity Institution authorized to provide research, educational information and other services only to 
individuals and institutions that function with non-discrimination with respect to race, creed, color, religion, age, disability, sex, sexual orientation, marital status, national 
origin, political opinions or affiliations. U.S. Department of Agriculture, Cooperative Extension Service, University of Florida, IFAS, Florida A&M University Cooperative 
Extension Program, and Boards of County Commissioners Cooperating. Millie Ferrer-Chancy, Interim Dean

Boron is an essential micronutrient needed by peanut to 
prevent “hollow heart” and to provide for sufficient plant 
growth (2). Most of Florida’s peanut crop is grown on 
deep, coarse, sandy soils that have low cation exchange 
capacity (CEC). Boron’s high water solubility, high plant 
availability, low nutrient requirement, and potential to be a 
toxic element at a relatively low soil concentration make it a 
challenge to manage for peanut production on sandy soils. 
There may be times when peanut growers, extension agents, 
and consultants find field symptoms when either boron 
toxicity or boron deficiency is the cause of peanut yield loss 
and low kernel quality. The purpose of this document is to 
review the boron management strategy in Florida, to pres-
ent some reference information on boron sufficiency and 
toxicity levels from the literature, and to include reference 
photographs of field symptoms that can be used by growers 
and Extension agents. 

The management strategy recommended by the University 
of Florida/IFAS Extension Soil Testing Laboratory provides 
two ways to apply boron for peanut production. When 
a peanut grower submits a soil test coded for the peanut 
crop, the grower is presented with two options: either use 
only 0.75 lb of elemental boron per acre in the fertilizer, 
or only apply 0.5 lb of elemental boron per acre as a foliar 
spray with the first fungicide application (6). The reasons 
for recommending these small applications are to avoid ap-
plying excess boron and to avoid toxicity. Boron application 

rates as low as 2.2 to 3.3 lb of elemental boron per acre have 
caused toxicity and decreased yields in peanuts (3). 

Reference information for plant tissue analysis or suf-
ficiency and toxicity levels are summarized in Table 1. 
The current UF/IFAS recommendation is to sample the 
entire above-ground portion of the peanut plant (1). With 
that plant tissue sampling methodology, sufficient boron 
concentration in the tissue ranges from 20 to 60 parts per 
million (ppm). The critical level for peanut is 20 ppm (7). 
At boron concentrations less than 20 ppm, boron deficiency 
affecting growth and kernel quality in peanut may occur. 
Reported critical soil analysis values for boron sufficiency 
using the hot water extraction method on coarse sandy 
soils in the Southeast U.S. vary and have not been reliable 
predictors of peanut plant sufficiency. Soil critical levels, 
using Mehlich-1 extractant, have ranged from 0.05 ppm 
(2), to 0.2 ppm (3), to 0.5 ppm (5). Currently, plant tissue 
analysis is the recommended method of monitoring boron 
in peanut. Boron toxicity in peanut tissue is likely when 
boron concentration exceeds 100 ppm (3). 

Boron deficiency has been only very rarely seen in peanut 
fields by the authors. In our experience, fields that have 
been confirmed with boron deficiency have occurred fol-
lowing pastures that have been fertilized only with nitrogen, 
if at all, with no boron applied in the peanut crop fertilizer. 
Soils of confirmed boron-deficient fields have typically 
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been well- to excessively-drained sands. Boron deficiency 
has been corrected in a peanut crop at the mid-bloom stage 
with a foliar spray application of 0.5 lb of elemental boron 
per acre. Field symptoms are illustrated in Figures 3, 4, and 
5. 

Boron toxicity has been seen more often than deficiency 
in peanut fields by the authors. In our experience, fields 
that have been confirmed with boron toxicity have been 
localized areas in the field or field ends as a result of over-
application or accumulation. Field symptoms of toxicity 
are illustrated in Figures 1 and 2. A corrective remedy, if 
irrigation is available, is to leach the excess boron from the 
root zone. This corrective action may work if the soil is 
well-drained. A soil sample for boron can be taken follow-
ing corrective action to confirm that soil levels are below 
toxic levels. Successful remediation would be indicated by 
new peanut foliage growth free of symptoms, because boron 
is not mobile within the plant (7). For dry-land peanut 
fields where no irrigation is available for corrective action, 
a soil test is still recommended to determine the potential 
for continued toxicity. If boron toxicity was the result of 
over-application in a foliar spray, the soil levels may be safe 
for the following peanut or other cropping season. If boron 
was the result of over-application in the fertilizer, or from 
over- lapping at row ends, the soil levels need to be known 
for the following cropping season. 

Classical toxicity symptoms from applying too much boron 
first present as leaf-tip chlorosis that extends down the 
margins and between the veins (3). With increasing levels 
of toxicity, the leaf margins die. Another field toxicity 
symptom of excessive boron application can result from 
slowing the tractor down at the end of the rows rather than 
maintaining constant speed until cutting the sprayer off 
before turning. 

Figure 2 shows classic and severe symptoms in the field of a 
Florida farm. This localized boron toxicity was caused by a 
rainfall event (4 to 5 inches), where sheet erosion puddled 
water and topsoil run-off in lower areas of the field. Boron 
was probably concentrated in those lower areas through 
sheet erosion rather than leaching through the soil profile. 
A tissue sample of these plants showed boron concentration 
was 1,116 ppm. Published literature suggests boron tissue 
levels equal to or greater than 100 ppm can be phytotoxic 
(Table 1). 

Classic deficiency symptoms in the field are compacted 
branch terminals and cracks on stems and pods, dark 
areas on internodes, mottled leaves, and stubby roots with 
negligible nut yield (4). Figure 3 features a broad view of 

a peanut field with these symptoms, Figure 4 provides a 
close-up of the abnormally compacted plant growth from 
the same field, and a detail of stem and branch cracking is 
illustrated by Figure 5. Stem and branch cracking symptoms 
can remain visible even after harvest to help diagnose boron 
deficiency, as shown in Figure 6. Although boron is mobile 
in the soil, it is not mobile within the peanut plant. The lack 
of mobility within the plant results in these physiological 
disorders (7). 

This document provides a summary of currently recom-
mended boron nutrient management for peanuts in Florida 
(Table 1). The UF/IFAS Extension Soil Testing Laboratory 
provides a conservative boron management guideline for 
sufficiency to minimize the chances of developing boron 
toxicity on our coarse-textured soils. Monitoring boron 

Figure 1.  Boron toxicity symptoms in a localized area of a peanut field. 
Tissue boron was 1,116 ppm, exceeding the toxic threshold of 100 ppm 
listed in Table 1.  Credits:  W. D. Thomas

Figure 2.  Close-up photo of classic boron toxicity foliar symptoms in 
the peanut field shown in Figure 1.  Credits:  W. D. Thomas
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concentration in peanut plant tissue is recommended. 
Whole plant-tissue samples more accurately reflect the 
nutritional status because boron concentration in leaves 
remains constant during the growth cycle (7). Field 

symptoms of boron toxicity and deficiency have been 
provided to show that occasionally, a combination of soil, 
farming history, the season, and field events may cause 
peanut yield and/or quality loss. 

Figure 3.  Peanut field with boron deficiency. Note lack of normal 
vegetative growth appearance as a result of compacted branch 
terminals. Normal fields would have lapped the middles with foliage 
and branches. Foliar application of boron to this field corrected 
deficiency symptoms shown in Figures 4 and 5, restoring normal 
growth and bloom production within several weeks.
Credits:  H. E. Jowers

Figure 4.  Note cracking of stems and close inter-nodes compacting 
the growth of boron-deficient peanut plants.
Credits:  H. E. Jowers

Figure 5.  Stem cracks can be severe in plants with boron deficiency.
Credits:  H. E. Jowers

Figure 6.  Field symptoms of cracked stems can be diagnosed from 
threshed vines even after harvest. Photo was taken where no boron 
was applied to the field. Tissue boron was 14 parts per million and soil 
boron was 0.3 pounds per acre (0.15 ppm) in this Florida field.
Credits:  J. W. Breman

Table 1.  Critical boron levels in peanut aboveground portion samples (1, 3, and 7)
Plant portion sampled Critical level for deficiency

Parts per million
Sufficiency levels Critical level for toxicity

Parts per million

Entire aboveground portion of 
plant

<20 20–60 100
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