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Introduction

Pepper stip (meaning speck in German), also referred to as
color speck or colour spotting outside the United States, is
considered an abiotic (nonliving, i.e., of chemical, physical,
or environmental origin) disorder from a physiological
condition of pepper fruit (OMAFRA 2009; Savvas et al.
2008). The disorder is believed to be related to high calcium
status, with levels of NH,-N and K playing a role. It was first
described in the early 1970s by two separate researchers,
Villalon (1975) and Eijsinga et al. (1973). The objective of
this factsheet is to summarize known symptoms, causes,
and potential environmental stressors that may result in
stip development on peppers.

Symptoms

Stip is characterized by green to yellow or dark gray to
black spots under the fruit epidermis (Fulton and Uchanski
2017; Seminis 2017). Spots may be grouped or single in
formation (Figure 1). Damaged tissues have a collection of
crystals (presumed to be oxalate) and ruptured cells deep
in the pepper tissue but not in the epidermis (Aloni et al.
1994). A recently published study was not able to confirm
this hypothesis of chelated oxalic acid being the main cause
of pepper stip (Fulton et al. 2021). The authors did suggest
that damage potentially could be due to nutrient assimila-
tion and storage.

Figure 1. Pepper fruit grown in a greenhouse with symptoms of stip.
Credits: Pamela Roberts, UF/IFAS

Cause/Causes

The disorder is difficult to predict because it is sporadic

in nature. It is most observed in the late summer to fall
(Seminis 2017) when pepper pods are most likely mature.
Research has focused upon nutritional aspects of the
disorder (Fulton and Uchanski 2017; Johnson 2012) as well
as shading (Aloni et al. 1994; Jovicich et al. 2007). No one
has yet conclusively found the factors that cause pepper stip
to occur.

Despite the inconclusiveness of research, nutrients appear
to be the largest factor involved in the occurrence of stip

in peppers. Aloni et al. (1994) reported pepper fruits not
accumulating calcium (Ca) but found higher Ca content in
only the affected portion of the fruit pericarp. This study
further noted potassium (K) and magnesium (Mg) were not
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accumulated in stip-affected tissue. It was suggested that
increasing N supply inadvertently increased oxalate within
the tissues to combat increasing cytosolic pH (Aloni et al.
1994). Similarly, de Kreij et al. (1992) found “gold specks”
in tomato to be associated with excess Ca as deposits of
calcium oxalate. The authors suggested that increased
incidence of this disorder was related to high humidity and
increased Ca. While both of these factors are considered
environmental conditions in Florida (i.e., subtropical
climate and abundant levels of Ca in soils), manifestations
of stip in pepper fields is inconsistent at best.

Further research found correlations between potassium (K)
and calcium (Ca) content of pepper leaves and the manifes-
tation of stip (Smith et al. 1999). Along with these correla-
tions, the authors also found nitrogen (N) content to be
reduced in those cultivars resistant to the disorder. Aloni et
al. (1994) had similar results where the variety that assimi-
lated more N also had a higher percentage of stip-affected
fruit. More recently, Fulton (2016) suggested that the causes
of the disorder may not be a “resistance” vs. “susceptibility”
factor for each variety, but rather that certain cultivars are
more tolerant to particular environmental stressors.

Potential environmental stressors for inducing stip have
been suggested as follows: limited photosynthetically active
radiation (PAR) in shade environments (Aloni et al. 1994),
decreasing solar radiation (Jovicich and Cantlifte 2007),
temperature extremes (Silber et al. 2009; Cheewawiriyakul
et al. 2006), and shortened day length at fruit maturity
(Bosland and Votava 2000; Cheewawiriyakul et al. 2006).
Even within the abovementioned studies, there is no

clear consensus among researchers as to what observed
symptoms characterize stip (Silber et al. 2009). Further
research into inducing stip under controlled environmental
conditions could resolve this.

Until further information is known about stip and the
factors causing it, the following steps are recommended:

1.Reduce abiotic production stress as much as possible.

2.Choose varieties with known performance under condi-
tions common to production season. If unknown, choose
hybrid varieties over open pollinated (Hartz et al. 2008).

3.Scout and monitor for incidence of stip in chile pepper
production when short days and cool temperatures occur
near fruit maturity.
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