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Brightly colored vegetables render high-
value products to a growing market of consum-
ers, providing opportunities for small-scale
growers to shift from the traditional produc-
tion of low-value goods toward more pre-
mium, market-leading products (Bosland and
Coon 2015). Serrano peppers are among the
most widely consumed fresh pepper types
(Castellon-Martinez et al. 2012; Guzman et al.
2020; Lillywhite et al. 2013). They generally
possess a strong citrus-like flavor and higher
Scoville heat units than jalape~no peppers. To-
gether with jalape~nos, serranos are considered
the most popular chile pepper for pico de gallo
salsa (Vera-Guzm�an et al. 2017). Currently,
most serrano peppers are green in the im-
mature stage and turn red upon maturity.
They are characterized by small, elongated,
torpedo-shaped fruits, which can either be
soft and pliable or firm and brittle upon matu-
rity. Serrano peppers can also possess pubes-
cent (with hair) or nonpubescent (hairless) stem
and leaves.

Serrano peppers are important sources
of phenolic compounds, flavonoids, ascorbic
acid, and have antioxidant properties (Alvarez-
Parrilla et al. 2011; Becerra-Mart�ınez et al.
2017; Lozada et al. 2023; Villa-Ruano et al.
2019), demonstrating their importance for
improving human health and nutrition. The
New Mexico State University (NMSU) Chile

Pepper Breeding and Genetics Program pre-
viously released a yellow serrano pepper,
NuMex LotaLutein, a biofortified serrano
with improved lutein content (Guzman et al.
2020). The ornamental and aesthetic value of
peppers is greatly affected by their color, and
together with heat profiles (pungency), these
factors substantially affect consumer prefer-
ences (Venkatesh et al. 2023). Personal com-
munication with John Hard, chile processor
at CaJohns Fiery Foods, indicated the impor-
tance of high heat content and yield in the
serrano pepper salsa industry. A novel, high
heat, colored serrano pepper such as the Nu-
Mex Enchantment, developed and released
by NMSU, offers unique market opportuni-
ties in the spicy food industry and for growers
interested in processing value-added serrano
peppers.

Origin

NuMex Enchantment was derived from
hybridizing two C. annuum L. varieties: Chi-
mayo, a northern New Mexico landrace, and
94-37, a serrano breeding line, in 2008, through
pedigree breeding with extensive single plant
selections in the field. Chimayo produces fruits
that are straight and or curved, with a pointed or
lobed end, and that are known for their deep red
color and unique flavors (Walker and Havlik
2016). Chimayo fruits mature from green to
red during the growing season. Accession
94-37 possesses small, elongated, torpedo-
shaped fruits, typically associated with ser-
rano peppers. Single plant selections were
performed for four generations (F5 to F8; 2012
to 2015 growing seasons) at the Leyendecker
Plant Science Research Center (LPSRC) in Las
Cruces, NM, as previously described (Bosland
and Coon 2015), considering traits such as high
heat, yield, plant habit, orange color, and uni-
formity. Seed increase on the F9 generation
(16C356) was implemented using isolation
cages (Bosland 1993) during the 2016 grow-
ing season. Subsequent selections of single
plants were performed from the F10 through
the F12 generations during the 2017 to 2019
growing seasons. In the 2023 and 2024 grow-
ing seasons, the breeding line 19C370-5 was
evaluated in replicated trials in multiple en-
vironments in Las Cruces (LPSRC and Fa-
bian Garcia Science Center) and Hatch,
NM (grower’s field; Hillside Farms). This
breeding line became the NuMex Enchant-
ment orange-colored serrano chile pepper.

Description and Performance

NuMex Enchantment and an open-pollinated
Serrano (Serrano OP) (Stokes Seeds, Inc.,

Fig. 1. Fruits and plant habit of NuMex Enchantment serrano chile pepper (Capsicum annuum L.). The
photographs were taken at the replicated trials at the Fabian Garcia Science Center, Las Cruces,
NM, during the 2024 growing season.
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Holland, MI, USA) were evaluated for
yield and horticultural traits using multi-
year, multilocation, completely randomized
design with three replications during the
2023 to 2024 growing seasons. Seeds were
sown at the Fabian Garcia Science Center
in February. In raised beds, seedlings with
8 to 10 true leaves were transplanted ap-
proximately 0.30 m (1 ft) apart in 30-ft
plots in late April. Standard management
practices for growing chile peppers in
Southern New Mexico under furrow irri-
gation were conducted according to rec-
ommended approaches (Bosland and Walker
2004). Serrano pepper fruits were harvested
from 5 to 10 individual plants in the repli-
cated trials in August, approximately 130 d
after transplanting. Analysis of variance was
performed for all traits using mixed mod-
els accounting for “genotype” as fixed and
“replication” and “location” as random ef-
fects. Multiple comparisons using Dunnett’s
test were implemented considering Serrano
OP as the control. All analyses were per-
formed in JMP Pro 17.0.0 (SAS Institute
2013).

NuMex Enchantment initially displays a
mature green fruit color [UK Royal Horticul-
tural Society (RHS) color number 140B],
which ultimately transitions from orange (RHS
color number 24A) to dark orange (RHS color
number N25B) at later stages of maturity; a bu-
shy plant habit; high yield; and plant height
comparable to the Serrano OP check (Fig. 1;
Table 1). The mature fruit pericarp was firm
and brittle rather than pliable; stem and leaves
were nonpubescent. NuMex Enchantment
showed a higher total yield (in tons/ha), al-
though the difference was not statistically sig-
nificant from Serrano OP. Among the yield
components, only the ten-pod weight (in
grams) demonstrated a statistically significant
difference (P < 0.001; Dunnett’s test). Fruit
morphology and architecture-related traits

were characterized using the Tomato Analyzer
(Rodr�ıguez et al. 2010) following a method de-
scribed previously (Khokhar et al. 2022) using
10 to 15 fruits collected from each genotype
per replication (Fig. 2). Overall, NuMex En-
chantment had larger fruits, with traits such as
average fruit perimeter, area, length, and width
showing statistically significant (P < 0.05;
Dunnett’s test) differences with Serrano OP.
Further, various measurements for plant height,
width, and architecture traits were collected
using a measuring stick based on the methods
described by Khokhar et al. (2024). No signif-
icant differences were observed among the
plant architecture traits.

Heat levels, represented in Scoville heat
units (SHU), were determined using mature
dried pepper fruits (red and orange for Ser-
rano OP and NuMex Enchantment, respec-
tively) and collected randomly from up to ten
individual plants. High-performance liquid
chromatography was performed through the
Southwest Biolabs, Las Cruces, NM (https://
scovilleheatlab.com/), to quantify SHU. Nu-
Mex Enchantment, with an average heat level
of approximately 61,000 SHU, was signifi-
cantly more pungent than the Serrano OP,
and can be classified as a “very hot” chile
pepper, based on a heat level classification
system proposed previously by Bosland and
Votava (2012). While the NuMex Enchant-
ment has a similar fruit shape and color with
other orange-colored specialty peppers such
as the Bulgarian Carrot, the former has a
higher SHU compared with the latter, which
has a moderate heat. They have comparable
fruit lengths, and both possess firm and brittle
pericarp.

With its vibrant color and excellent horti-
cultural properties, NuMex Enchantment will
be an important addition to the serrano pep-
per industry. Processors would benefit from
using this colorful serrano pepper to develop
products with higher heat, more appeal, and

Fig. 2. Cross-sections of NMSU-24C353 (Serrano OP) (A) and NMSU-24C356 (NuMex Enchantment)
(B) mature serrano pepper fruits demonstrating variation in fruit architecture and morphology-
related traits. The samples were collected at the replicated trials at the Fabian Garcia Science Center,
Las Cruces, NM, during the 2024 growing season.T
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added value and quality to increase accep-
tance and consumption of Capsicum spp. in
the market.

Availability

NuMex Enchantment serrano pepper seeds
are available from the Chile Pepper Institute,
New Mexico State University, Las Cruces,
NM 88003. The Chile Pepper Institute can be
contacted at https://cpi.nmsu.edu/ or by phone
(575)646-3028.
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