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ABSTRACT

The greatest morphogenetic diversity in wild and cultivated populations of chayote is still located in Mexico
and that is where it is most observed and reported. Its use is reduced in Mesoamerica and with more emphasis
in those parts of the world where the fruit is classified as introduced. This study includes in the search factors
a diversity of local names throughout the globe. In this sense, the primary aim of this review was to recognize
the traditional ethnobotanical knowledge of chayote cultivation to preserve it as cultural heritage, an iconic
aspect of biodiversity, and the recognition of sustainable practices that encourage research from a pharma-
ceutical perspective and includes the diversity of local names throughout the globe. Except for the flowers,
the entire plant has anthropocentric and ethnobotanical uses. Its traditional uses are concentrated on food
and pharmaceuticals. This field of health includes alcoholic extracts and cucurbitacins for the treatment of
various diseases including cancer. Chayote represents a valuable resource, its ancestral — rational use establi-
shes current benefits that range from food, medicine, scientific research as well as its conservation. In current
medicine, the uses of chayote include the attenuation of the symptoms of diabetes, certain heart diseases and
carcinogenic diseases without ignoring the nutritional part, being a rich source of antioxidants. Wild species
related to S. edule also play a significant role, as they exhibit valuable anthropocentric applications.

Additional key words: morphogenetic diversity; toponymy; cultural heritage;
biodiversity; alcoholic extracts; cucurbitacins.
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RESUMEN

El chayote es un cultivo infrautilizado en regiones de Mesoamérica y en diversas partes del mundo como espe-
cie introducida. México es el pais donde se observa y reporta la mayor diversidad morfogenética en poblaciones
silvestres y cultivadas de chayote. Uno de los factores de busqueda fue incluir las diversas toponimias con las
que el chayote es denominado a nivel mundial. El objetivo de esta revisién fue examinar los conocimientos
tradicionales etnoboténicos de chayote en aras de preservar el patrimonio cultural, fomentar la biodiversidad,
as{ como promover préacticas sostenibles e incentivar la investigacién en el &mbito farmacéutico, e incluir la
diversidad de toponimias con las que el chayote es denominado a nivel mundial. A excepcién de las flores,
toda la planta tiene uso antropocéntrico y etnoboténico. Las aplicaciones se concentran basicamente en ali-
mentacién y usos farmacéuticos, principalmente en extractos alcohdlicos y cucurbitacinas para el tratamiento
de diversas enfermedades. Los usos tradicionales radican en tratamientos para regular la diabetes, problemas
coronarios y como una rica fuente de antioxidantes; en investigaciones modernas subrayan su uso en enfer-
mades cancerigenas. El chayote es un importante recurso ancestral que ofrece una amplia gama de beneficios
para la alimentacién, la medicina y la investigacién cientifica, recalcando la importancia de su conservacién
y uso racional. Las especies silvestres relacionadas con S. edule también juegan un papel importante, ya que

también se destacan valiosas aplicaciones antropocéntricas.

Palabras clave adicionales: diversidad morfogenética; toponimia; patrimonio

cultural; biodiversidad; extractos alcohdlicos; cucurbitacinas.
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Mexico is the center of origin, domestication and di-
versification of chayote (Sechium edule (Jacq.) Sw.),
where its morphological structures (fruits, stems,
leaves and roots) are mainly used as food and with
wide potential for industry and pharmaceuticals
(Newstrom, 1990, 1991; Lira et al., 1996, 1999; Cross
et al., 2006; Avendafio-Arrazate et al., 2017). The
mesophyll forest regions, located in the states of Ve-
racruz, Puebla, Morelos, Oaxaca, Chiapas and Guer-
rero, have specific edaphoclimatic characteristics that
promote the optimal growth and development of
wild and cultivated populations of S. edule, as well as
phylogenetically related species such as S. compositum
(Donn. Sm.) C. Jeffrey and S. chinantlense Lira & E
Chiang (Newstrom, 1990; Lira er al., 1999; Cadena-
Iniguez and Arévalo-Galarza, 2011; Cadena-Iniguez
et al., 2022).

The Mexican chayote shows great morphological and
genetic diversity, which is due to the biological inter-
actions between its cultivated and wild populations,
as well as the eco-geographic and cultural richness
of the country. This has led to the discovery of do-
mesticated populations that differ in morphological
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INTRODUCTION

characteristics of the fruit, such as color, shape, size,
texture, flavor and the presence or absence or thorns,
which are the main criteria for naming the varietal
complexes described by Cadena-Iniguez and Arévalo-
Galarza (2011). Despite the morphogenetic diversity,
only varieties of the S. edule var. virens levis complex
are used commercially, which has uniform, light
green, thornless, pear-shaped fruits and a neutral
flavor. Generally, the populations of smooth-green
cultivated chayote are the ones that have been most
successfully introduced in different regions of the
world.

The word “chayote” comes from the Nahuatl word
“huitz ayotl” (thorny gourd), however, there is a rich
source of linguistic variants and toponyms to name
this species (Newstrom, 1990; Moreira, 2015). Ar-
chaeological evidence indicates that chayote was cul-
tivated by the Mayan civilization in the 8% century
BC, and they related it to the female gender. On the
other hand, there were already indications and re-
cords of classifications of chayote populations based
on their shape (spherical and elongated) and colors
(green and white) (Moreira, 2015). Its introduction



ETHNOBOTANY OF SECHIUM EDULE 3

to other parts of the world occurred gradually. In
Costa Rica and Central American countries, it was
introduced in the following centuries (Newstrom,
1991); until the 18% century it was introduced to Eu-
rope and Africa (Lira e al., 1996); At the end of the
19t century, it was brought to Asia, mainly to China,
where it is known as “Buddha’s palm-melon” (Wal-
ters, 1989). Chayote fruits are used and appreciated
worldwide for their nutritional value; however, other
structures such as tender shoots, leaves and roots are
also used. There is a wide variety of traditional and
cultural knowledge that must be perpetuated to safe-
guard this valuable plant genetic resource.

The aim of this review was to compile and analyze
the traditional ethnobotanical knowledge of Sechium
edule to highlight its cultural significance and po-
tential applications, fostering interest in sustainable
cultivation practices and further research into its me-
dicinal properties.

MATERIALS AND METHODS

This review paper was conducted through a compre-
hensive analysis of the existing scientific literature
on Sechium edule (chayote), focusing on its ethnobo-
tanical aspects, biofunctional applications, medicinal
properties, and biotechnological advancements. A
systematic search was performed in well-established
academic databases such as PubMed, Scopus, Web of
Science, and Google Scholar. Combinations of key-
words such as “Sechium edule”, “ethnobotany”, “mor-
phogenetics”, “biodiversity”, “genetic improvement”,
“medicinal properties”, and “biotechnology” were
used. Papers published in English and Spanish were
included, covering a range from historical research
to recent studies. The inclusion criteria focused on
aspects relevant to the objectives of the review, spe-
cifically studies published in peer-reviewed, high-
impact journals. For the exclusion criteria, duplicate
works, articles with insufficient information or un-
clear methodologies, and non-verifiable grey litera-
ture were excluded. The collected information was
classified into thematic categories, including origin
and domestication, genetic diversity, geographical
distribution, traditional uses, medicinal applications,
and biotechnological perspectives. For each category,
similarities, divergences, and knowledge gaps were
identified. The selected studies were critically evalu-
ated based on their methodological rigor, thematic
relevance, and scientific validity. Additionally, the

recency of the references was verified to ensure the
reliability of the information presented.

RESULTS AND DISCUSSION

Origin and domestication

The sequencing of chloroplast genes, intergenic spac-
ers and an exhaustive analysis of biogeography and
vicariance determined that Asia is the center of origin
for the Cucurbitaceae (Schaefer er al., 2009). Trans-
oceanic dispersals distributed the different lineages
to other continents and key biodiversity regions,
such as Mesoamerica. The Sechium genus began to
diverge approximately 15 million years ago (Kumar
et al., 2016), in two major clades: the Mexican and
the Central American. Sechium edule is the represen-
tative species of the genus due to its anthropogenic
importance. Linguistic evidence and the endemism of
most Sechium species suggest that they all originated
in Mesoamerica.

In particular, S. edule presents high morphogenetic di-
versity in southeastern Mexico and Guatemala, and
with the presence of related wild species such as S.
compositum, it is indicated that chayote was domesti-
cated in the Chiapas-Oaxaca region, Mexico (News-
trom, 1991), where native Indians classified the fruits
by morphological characteristics such as color, size
and the presence of thorns (Moreira, 2015). On the
other hand, most of the morphological diversity of
these species is found in this geographic region and
where wild populations have been found (Newstrom,
1990; Cadena-Iniguez, 2005; Cross et al., 2006; Cade-
na-Iniguez et al., 2008). In cucurbits, the main artifi-
cial selection criteria were related to the selection of
large fruits, lower bitterness content (cucurbitacins)
and large seeds, which are also a highly valued struc-
ture for consumption (Bisognin, 2002). The Mayans
cultivated chayote and according to the codices, they
represented it with drawings of vines, spherical and
elongated fruits of various shades of green.

In chayote-producing municipalities in Chiapas,
Mexico, an ethno-agronomic study determined that
pests and diseases are the main limitations in pro-
duction and that they are generally controlled with
chemical products, which can lead to modifying the
physical-chemical structures of the soil. It is impor-
tant to mention that these practices are only carried
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out during fruiting periods and predominantly in
rainy seasons (Rodriguez-Larramendi et al., 2017),
that is, radical actions are taken when these factors
substantially affect the crop. On the other hand, the
protection of the harvested fruits can be a vitally im-
portant activity, since it prevents them from germi-
nating or changing their physical properties. In cold
regions of India, farmers carry out an activity called
“shezing”, which consists of digging a small hole,
covering it with straw and covering the surface with
wood. Within this structure, different vegetables
such as chayote are stored and, in this way, there is
economic savings in terms of energy and input costs
(Naveen er al., 2021; Ramirez-Rodas et al., 2021).

Geographical distribution

Cultivated and wild populations of S. edule are found
mainly in the state of Veracruz, Mexico, where they
show their greatest phenotypic plasticity, but there
are also reports of high genetic diversity in non-
neighboring states such as Jalisco and Michoacan
through molecular markers (Rodriguez-Sahagin et
al., 2023). Wild forms of chayote are also found in
Guerrero and Oaxaca but with a certain phenotypic
homogeneity (Lira et al., 1999). Geographic informa-
tion systems allow the evaluation and understanding
of the ecological niche of the species through ma-
chine learning algorithms. In this way, suitability has
been found in various physiographic subprovinces
of Mexico with a predominance in type C climates
(Koppen classification) in the states of Chiapas, Guer-
rero, Oaxaca, Veracruz, Tabasco, Puebla, and Hidalgo
(Barrera-Guzmaén ez al., 2022). Chayote is a crop that
shows good adaptability in tropical and subtropical
regions, where it acts as an introduced species but
shows little morphological diversity, that is, most of
these populations are green and rarely with thorns.

High suitability areas in Mexico coincide with the
presence of species related to S. edule: S. chinantlense
and S. compositum (Cross et al., 2006). The varietal
complexes virens levis, nigrum spinosum, nigrum xala-
pensis, albus dulcis and albus minor are also distributed
in these regions (Gonzalez-Santos et al., 2017). The
risk of genetic erosion in these places is mainly due
to the presence of new improved varieties that are
displacing semi-domesticated populations, which
generally have fruits with morphological characteris-
tics not suitable for the market, such as the presence
of thorns, small size and bitter taste. In addition, the
introduction of crops such as avocado, sugarcane and
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coffee cause a decrease in S. edule populations (Cade-
na-Ifiguez, 2005).

Genetic diversity and cultivars

The genetic diversity of S. edule is well documented
with various molecular markers, which are based on
isoenzymes (Abdelnour and Rocha, 2008), direct am-
plification markers with microsatellite DNA (DAMD)
(Jain et al., 2017), microsatellites (Machida-Hirano et
al., 2015; Shi er al., 2023), inverse sequence tagged
repeat (ISTR) with random amplified polymorphic
DNA (RAPD) (Kapoor et al., 2014; Rodriguez-Sa-
hagtn er al., 2023), single nucleotide plymorphisms
(SNP) (Wang et al., 2024), amplified fragment length
polymorphism (AFLP) (Ihiguez-Luna et al., 2021),
inter simple sequence repeat (ISSR) (Verma et al.,
2017) among others. In general, the results indicate
heterozygosity rates in wild populations and those
with green fruits and thorns, which highlights the
importance of preserving these materials (Avendafio-
Arrazate et al., 2012).

Genetic improvement in chayote has been basical-
ly by stratified visual mass selection methods and
through a farmer-researcher relationship with the
transfer of knowledge related to the management
and agronomic characteristics of interest of the seed
(pear-shaped or spherical, color, size, thin guides,
short internodes, health, absence of ribs or grooves
in the fruit, no thorns, less fiber in the fruit, mainly)
(Cadena-Iniguez et al., 2013a). Commercial cultivars
of chayote are mostly green and yellow such as ca-
fnitas, campina, ventlali, caldero, cambray, nejalpa,
chavi, vicis (fruit with thorns) and bitter variants of
S. compositum for the pharmaceutical industry such as
‘malpaso’ and ‘talismén’. There are also more variants
produced by crossing S. edule XS. compositum (Cadena-
Iniguez et al., 2013a) for pharmaceutical applications.

Hybridizations in chayote occur naturally, including
with other species of the Mexican clade. However,
the stability and fertility of the progeny is compli-
cated by various genetic and ecological issues. The
exploitation of heterosis in chayote has been little ex-
plored and studied due to the complexity, biology of
the plant, seed protection issues and the monitoring
it requires. Although hybridizations have been car-
ried out to improve aspects of cucurbitacin content
in wild populations (Avendafno-Arrazate et al., 2017),
quantitative genetic studies are required to demon-
strate the effectiveness of selection or hybridization
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methods in terms of agronomic characteristics such
as yield components. Moreover, chayote has been cul-
tivated /n vitro as a conservation strategy, as well as
for the extraction of alcoholic compounds to analyze
their antiproliferative effect on cancer cells (Cadena-
Iniguez et al., 2013b; Aguifiiga-Sanchez er al., 2017,
Cruz-Martinez et al., 2017).

Traditional uses

Human feeding

Chayote fruits are the main edible structure and the
base for the preparation of numerous dishes in Meso-
america and in various parts of the world. In Asia, the
tender shoots, leaves, seeds, roots and fruits are con-
sumed, which are boiled, sautéed, fried, are a com-
ponent of soups (Cheng et al., 2024) and the roots
as substitutes for starch sources (Cheng et al., 2023).
Particularly in India, chayote is grown traditionally
or in the backyards of houses for self-consumption,
however, because it is a perishable fruit, considerable
losses are incurred, so it is dehydrated and a product
called “petha” is generated, in which the handling and
the amount of lime and sugar affects the organoleptic
of the final product. In this way, product losses are
reduced, and it has a longer lifespan (Taynath ez al.,
2020).

In North Macedonia, S. edule var. albus spinosum (a
yellow fruit with slight thorns known as “mirliton”)
was introduced to evaluate its agronomic response
and positive results were obtained. It is a crop that
has great expectations due to its nutritional proper-
ties, however, it is used as a garden plant and is rarely
found in local markets (Dimitrovski, 2022). In In-
donesia, chayote is locally known as “jipang” or “la-
busiam” and is consumed as a vegetable; when the
harvest is abundant, the remainder is used to feed
livestock; although it can also be used and processed
as flour to feed pigs (Lalthansanga and Samanta,
2015). On the other hand, it is used in the prepara-
tion of a sweet called “dodol”, which in its original
form is made with rice flour, sugar and coconut milk;
but with the addition of chayote, this product is nu-
tritionally enhanced, and its sale price is higher than
that of chayote itself and can be preserved much lon-
ger (Arief er al., 2021).

In Malaysia, it was concluded that chayote sprouts
are rich in antioxidants and minerals, so their con-
sumption along with the fruits is encouraged (Shariff

et al., 2023); also in Indonesia, the tendrils are con-
sumed in traditional dishes such as “sayur” (veg-
etable soup that can be accompanied with coconut
milk) and “kolek” (dessert made from banana, sweet
potatoes, coconut milk and palm sugar). In Taiwan,
it is known as “long xii cli” (vegetable with dragon
whiskers) and the leaves are also used for infusions
(Lim, 2012).

In Mexico, the fruits are mainly used for human con-
sumption and for the preparation of a wide range
of dishes. However, the roots, also known as “cha-
yocamote”, “chayotestle” and “inchintla” have mul-
tiple applications in Mexican cuisine. This trend
of consuming roots extends to countries such as El
Salvador, where they are consumed with cheese,
sauces and accompanied by various vegetables such
as jicama. The roots are an excellent option to cre-
ate gluten-free products (Victoriano er al., 2017);
even the flours are used to make cookies with a high
content of macronutrients and minerals (Sakung et
al., 2021). The Totonac and Nahua indigenous peo-
ple of the Sierra Norte of Puebla had a wide range of
horticultural products that they used and combined
to enrich their gastronomy. For example, the “bean
tamale” or “Pulak’la” (name of Totonac origin) was
prepared with beans, chayote leaves, chili, plantain
and corn dough. These crops, together with others,
provided fiber, carbohydrates, vitamins, minerals and
antioxidants (Lugo-Morin, 2022).

Chayotes also differ in terms of resistance to pests
and diseases, flowering, fruiting periods, as well as
adaptability to climate and altitude (Rubi-Zeledén et
al., 2019). In the United States, chayote was intro-
duced from Mesoamerica and the Caribbean through
Haitian communities, where the fruit was small, un-
stilted, and thorny. This market disliked the presence
of thorns, but still consumed it without the need to
peel it, that is, they cut the fruits in half and then
boiled them until the pulp could be extracted (Hill,
2022).

In Costa Rica, fruits, seeds, quelites, and roots are
used to accompany or prepare dishes such as picadil-
los, sweets, chancletas, honey, cajeta, soups, cakes,
jams, meat stew, and mixed with eggs. Due to its im-
portance, since 2007 the chayote fair has been held
in Ujarras, Paraiso, where the variability of ways
of consuming this species is shown (Gonzélez-Arce
et al., 2021). Other species related to S. edule also
have important anthropocentric applications. For
example, the fruits of S. tacaco (a species native to
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the mountainous regions of Costa Rica), which are
also known as “tacaco”, “tacaquillo”, “tacaquillo del
monte”, “pepino del monte” (Wunderlin, 1976), are
consumed cooked in soups, rice, and mixed with vari-
ous types of meat and vegetables (Hidalgo-Viquez
et al., 2023). They can also be consumed unripe or
raw to avoid the presence of fiber and hardening
of the shell and thorns (Cerdas-Araya and Castro-
Chinchilla, 2017). Alcoholic extracts of S. pittieri have
insecticidal and deterrent activity against whitefly
(Bemisia tabaci) in tomato plantations (Flores et al.,
2008) and to combat Hypsipyla grandella larvae in
mahogany forest plantations (Swietenia macrophylla

King) (Mancebo et al., 2001; Soto et al., 2007).

In Papua New Guinea, S. edule is known as “choy-
ote” or “choko” and its fruits and quelites are eaten in
various ways, where most of the cultivation occurs in
backyard areas with considerable displays of pheno-
typic variability (Tarepe and Bourke, 1982). In India,
the fruits are added to salads or sauces where they
are marinated with acidic citrus fruits either raw or
cooked; the sprouts are consumed stir-fried. In Ne-
pal it is known as “iscus” and is used to make curry
(Kapoor et al., 2014); while in Australia it is seasoned
with butter, salt, pepper and the fruits can be stuffed,
baked or fried. In Italy, there are widely cultivated
chayote varieties such as white-yellow with thorns
and smooth green with wide culinary applications
(La Mantia, 2020).

In the sport sector, the consumption of beverages
is important to obtain high physical performance.
Zérate-Castillo er al. (2018) formulated a chayote
drink with lime juice [CitrusXlatifolia Tanaka ex Q.
Jiménez], which through hedonic tests obtained an ac-
ceptance of 85%. However, this drink can be enriched
and made attractive with the addition of L-carnitine
(Miranda-Yuquilema and Totoy-Cuji, 2024).

Medicinal

The consumption of fruits and vegetables has a ben-
eficial effect on human health, but it is important to
emphasize and investigate all the properties that a
particular species can have. In recent decades, the use
of alcoholic extracts of S. edule for the pharmaceutical
industry has intensified. It is important to mention
that previous experimental studies are important for
future applications in humans, for example, some
compounds from the fruits have been supplied to
diabetic rats where their blood glucose levels have
been regulated (Lukiati et al., 2019) and the levels of
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hemoglobin and hematocrit have increased in experi-
mental rats (Zuhrawati et al., 2015).

Both the pulp, juice and extracts of chayote have
countless medicinal, nutritional and pharmaceuti-
cal uses, since calcium oxalate, inulin, pectins, starch
and mucilage have been found (Mejia-Doria ez al.,
2028). For example, it serves as a booster and ingredi-
ent in products against UV radiation (Anggraeni et
al., 2024); its consumption fresh or cooked provides
few calories and can eliminate toxins from the body
(Cheng et al., 2024); in Indonesia it is used to solve
gastrointestinal problems such as constipation (As-
mira, 2015), just to mention a few.

Chayote has chemical compounds such as vitamins,
phenolic acids, flavonoids, carotenoids, terpenes,
polyphenols, phytosterols, cucurbitacins that have
been linked to antibacterial, anti-inflammatory,
hepatoprotective, antioxidant and antiproliferative
activity. Various studies have found that chayote
has antigenotoxic activity (Madrigal-Santillan ez al.,
2024); protection of the cardiovascular system (Frol-
di, 2023); in Mayan culture it is still used to treat kid-
ney diseases (Castafieda et al., 2023); as an agent to
treat diabetes through its hypoglycemic, antioxidant
and cell protective effects (Mejfa et al., 2019; Huerta-
Reyes et al., 2022); the fresh fruit has properties to
lower blood pressure and regulate cholesterol levels
(Daulay et al., 2021).

Scientific research and modern applications

The use of molecular biology in conjunction with
sophisticated laboratory equipment makes it pos-
sible to maximize research on S. edule. The effects of
alcoholic extracts are the most studied raw material
in chayote fruits. Thus, the fruits of the Black Pearl
variety of chayote (S. edule var. nigrum minor and S.
edule var. amarus silvestrys) have antineoplastic activ-
ity in the HeLaP-388 and L-929 cell lines (Monroy-
Vézquez et al., 2009; Salazar-Aguilar er al., 2017),
although decades ago there was already a record of
a compound called sechiumina, to which anticancer
properties were attributed (Wu et al., 1998). Alco-
holic extracts of fruits decrease the levels of agents
related to coronary diseases and significantly increase
high-density cholesterol levels (Neeraja et al., 2015).
S. edule var. nigrum spinosum dried fruit powder has
significant effects in reducing oxidative stress, which
helps combat metabolic syndrome problems in older
adults (Gavia-Garcia et al., 2023).
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The 36 alcoholic extracts of S. edule from roots and
fruits have blood pressure-lowering effects (Lombar-
do-Earl et al., 2014; Fauziah ez al., 2019); they also
act as regulators of blood glucose levels (Maity et
al., 2013; Siahaan, 2017); they protect the intestinal
mucosa (Sateesh et al., 2012) and have antibacterial
activity against gram-negative Escherichia coli ATCC
8739, Salmonella typhimurium ATCC 3224 and Shigella
flexneri ATCC 12022 (Sibi et al., 2013). Other impor-
tant discoveries about the chemical compounds of
S. edule are that they have antioxidant effects and
could decrease the effects of telomere shortening in
chromosomes, which is an intrinsic characteristic
in people with metabolic syndrome (Arista-Ugalde
et al., 2022; Gavia-Garcia et al., 2023). The saponins
of S. pittieri (Cogn.) C. Jeffrey and S. talamancense
((Wunderlin) C. Jeffrey) show antiproliferative activ-
ity against MK-1, HeLa and B16F10 cells (Castro et
al., 1997).

CONCLUSION

Chayote morphological structures are widely used
in gastronomic, medicinal, industrial and pharma-
ceutical fields. Records and uses of this important
crop have been kept since pre-Columbian times. The
main characteristics that were selected were based on
large, thorn-free fruits with a neutral flavor. Morpho-
genetic diversity in Mexico indicates the cultural and
biological relevance, as well as the need for conserva-
tion at the level of cultivated and wild populations.
Ethnobotanical knowledge highlights the importance
of traditional knowledge to promote sustainability
and biodiversity management. On the other hand,
medicinal and pharmaceutical applications are the
opening for new fields of scientific research. Wild
species related to S. edule play an important role in
the population dynamics of the genus in which valu-
able anthropocentric applications stand out. Chayote
stands out for its nutritional content, rich in antioxi-
dants, vitamins, minerals, and dietary fiber, as well
as its potential to prevent chronic diseases such as
diabetes and cardiovascular conditions. Addition-
ally, the potential of biotechnology in chayote breed-
ing is noteworthy, particularly in the identification
of genetic markers to enable more efficient marker-
assisted selection, germplasm conservation, and the
development of varieties resistant to pests, diseases,
and climate changes.
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