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Abstract: Crop diversity contributes to yield stability and nutrition security and is valued for its
potential use in breeding improved varieties and adaptation to future climates. Women across the
globe contribute to biodiversity conservation, and, in the Central Andes region, the cradle of potato
diversity, rural women play a vital role in the management of a wealth of native potato diversity.
To examine how gender roles and traditions influence the agricultural and conservation practices
of male and female custodians of native potato diversity, we undertook a qualitative study in eight
farming communities high in the Andes, in the Pasco region of Peru. This article reviews agricultural
and crop diversity management practices, farmer motivations for conserving potato diversity, the
role that agrobiodiversity plays in family diets and economies, and support of in situ conservation by
external actors. It examines how gender norms limit the potential of women to fully benefit from the
crop and argues for more gender-responsive approaches that empower both women and men, enable
women to overcome barriers, and contribute to a more inclusive, community-based management of
agrobiodiversity that ensures its long-term conservation and contribution to community development
and well-being.

Keywords: community biodiversity management; seed custodians; custodians of agrobiodiversity;
agrobiodiversity adaptation; resilience; in situ and on-farm conservation

1. Introduction

Crop diversity is the foundation of sustainability, resilience, and food and nutrition
security, and conserving it is an active and purposeful part of smallholder farming [1,2]. A
decade ago, de Boef and colleagues [3](p. 791) affirmed that “Agrobiodiversity is a dynamic
and constantly changing patchwork of relations between people, plants, animals, other
organisms and the environment.” This is evident in the high Andes of Peru, where potato
is the most important food crop, playing a pivotal role in the local food system and the
lives of men and women [4,5]. Potato farming and conservation of the crop’s diversity
have cultural significance in the complex social fabric of the high Andes, governed by
tradition and influencing gender roles and norms, as men and women have differentiated
roles and responsibilities in cultivation and conservation [5–7]. As is commonly the case
in developing and emerging countries, women’s engagement in agriculture in Peru is
characterized by gaps in access to assets and resources, which increases their vulnerability
and affects their agricultural productivity [8,9].

This article describes the importance of potato in its center of origin and the ways in
which management of the crop’s diversity is linked to gender roles and norms. While there
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has been significant progress in understanding the dynamics of biodiversity management
and the role of local knowledge, there are still major gaps in understanding how gender
norms and roles influence and are affected by in situ conservation, and how approaches
can be enhanced or adjusted for the benefit of both conservation and gender equality.
In an effort to fill the knowledge gap, we have sought to shed light on the following
issues: (i) what are the traditional roles men and women play in native potato cultivation
and conservation; (ii) how do their motivations for conservation and the challenges and
opportunities they face differ; and (iii) how are these gender dynamics changing and
what is the potential for generating more gender-equitable benefits from native potato
diversity? Based on these insights, this paper argues for the design of gender-responsive
and transformative interventions that can strengthen in situ conservation and contribute to
women’s empowerment and gender equality.

2. Literature Review
2.1. Potato Biodiversity

The potato is the third most important food crop globally, cultivated and consumed
on six continents, but it has special significance in the western half of South America,
where it has played an important role in the history, culture, and identity of indigenous
peoples [10–12]. The first potatoes were domesticated in that region 8000 to 10,000 years
ago, and the Central Andes region holds the world’s greatest potato biodiversity [10,13].
Following the Spanish conquest of South America in the 16th century, potatoes were slowly
disseminated across Europe, North America, Asia, and Africa as farmers and crop breeders
adapted them to local environments [10,13,14]. However, farmers in western South America
continued to cultivate and consume a rich varietal diversity of native potatoes, conserving
and renewing that agrobiodiversity through seed selection and exchange [7,10,15,16].

In spite of the establishment of breeding programs and many high yielding varieties
being released since the 1950s, an estimated 2800 to 3300 native potato varieties are grown
in the region, and nowhere is that genetic diversity as high as in Peru [14,17,18]. That
diversity is the product of a dynamic process in which different relationships between
people, plants, and the environment converge [6,16]. Native potato diversity contributes
to community resilience, being a key source of food security and one of the resources
farmers use to respond to and recover from disturbances [19–21]. It has also contributed
to the food security of smallholder farmers outside the Andean region as potato breeders
have used that genetic resource to develop more robust varieties for cultivation across
the globe [10,14,22,23]. While breeding programs have primarily used native potatoes in
the development of modern varieties, the International Potato Center (CIP) increased iron
levels by 29% and zinc levels by 26% in a population of native potatoes with potential
candidates for release as varieties in Peru, and which breeders in other regions are using to
develop locally adapted varieties, as part of a global effort to reduce malnutrition [22].

Samples of native potato biodiversity are safeguarded in genebanks, but in situ conser-
vation is also essential because it comprises genetic diversity that may not be represented in
genebanks [19,24]. While enabling farmers to benefit from the food and nutrition security
and resilience that native potato diversity provides, in situ conservation permits the con-
tinuing evolution of native cultivars as they adapt to changing pest, disease, and climate
scenarios [1,10,19,25].

Potato is Peru’s second most important crop, representing 25% of agriculture’s contri-
bution to the GDP, or 1.8% of the GDP, and grown on more than 700,000 farms distributed
across most of the country’s regions, though primarily in the Andean highlands [26,27].

Most farmers grow higher-yielding modern, improved varieties, but native potatoes
remain an important staple, especially for indigenous smallholders, many of whom plant
both native and improved varieties [10,16,23]. According to a national assessment of potato
cultivation in Peru in 2013, 39% of the country’s potato farmland was planted with native
potatoes [28].
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While native potatoes were almost exclusively consumed in the rural highlands two
decades ago, the International Potato Center (CIP) has worked with an array of partners
to raise awareness of their attributes in Peru’s largest cities, catalyzing demand and the
development of varied value chains [29]. This resulted in a 70% increase in sales of native
potatoes between 1998 and 2011 and a 49% increase in the price of native potatoes between
2007 and 2017, primarily thanks to urban and export markets, and farmers who supply
those markets receive considerably higher prices than those who sell locally [29,30].

Andean farmers tend to sow dozens of native potato landraces in one plot—a mix-
ture called chaqru or huachuy in Quechua—a practice that contributes to potato diversity
conservation [10,17]. Farmers who conserve high levels of potato diversity are known
as potato custodians, or custodians [19,31–33]. One study of the farms of 38 custodians
in Peru’s Huancavelica region identified a total of 557 unique native cultivars [23]. This
remarkable level of agrobiodiversity conservation is the result of traditional knowledge and
reflects Andean farmers’ historic relationship with the crop and the environment [15]. Their
traditional knowledge is empirical and is maintained by an intergenerational dynamism
that follows differentiated patterns based on gender roles and norms [15,34].

Men and women who conserve high potato diversity reap multiple and differentiated
benefits, which include more nutritious diets—since cultivars have varied protein, vitamin,
iron, and zinc content—and resilience because they have varied levels of tolerance of abiotic
and biotic stressors [1,17,20,21,25]. Native potatoes are also linked to sustainable land-use
practices, with lower risk of erosion due to long fallows and the use of Andean foot plows,
both of which sustain soil fertility and minimize erosion in fields with inclines of over
45%, traditions such as communal property, and a cosmovision that places the potato
within a harmonious natural system [6,35,36]. Native potatoes are grown at high elevations,
with the greatest diversity found between 3900 and 4200 m above sea level, and research
shows that farmers have moved their potato fields 475 to 500 m higher over the past four
decades [17].

Given the value of native potato biodiversity, national and international organizations
have supported custodians by helping them organize themselves, and undertaken inter-
ventions to strengthen their in situ conservation [20,24,31]. These processes are helping
to empower farmers, increasing awareness of their rights, and facilitating more informed
decision-making processes regarding the management of their crop diversity and opportu-
nities to alleviate poverty [32,37].

One result of such efforts was the creation of the Asociación de Guardianes de Papa
Nativa del Centro de Peru (AGUAPAN), or Association of Native Potato Custodians of
Central Peru, a farmer-governed organization that represents custodians from 77 commu-
nities in eight regions of Peru [32,33]. Each AGUAPAN member represents a different
community and grows from 50 to 300 native potato cultivars [31,33]. AGUAPAN’s activi-
ties, which are supported by two Dutch potato seed companies, CIP, and other non-profit
organizations, aim to strengthen community management of potato biodiversity, enhance
the social capital that results from its conservation, and recognize the rights of custodian
farmers as stipulated by clause 9 of the International Treaty for Plant Genetic Resources for
Food and Agriculture [32,33].

2.2. Gender and Potato Farming

Women play a central role in native potato management, as they do in the conservation
of biodiversity across the globe, both to ensure the long-term availability of resources that
they and their families use for subsistence and because of associated cultural and spiritual
values [38]. Andean women lead different aspects of native potato cultivation, especially the
management of the seed system, which, in the case of native potatoes, is almost exclusively
informal. Women are responsible for variety as well as seed selection and storage and make
decisions in households regarding the use of native potatoes, such as how many of which
ones should be saved for seed, sold, or stored for home consumption, all of which affects in
situ conservation [5,7,15].
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These farmer-managed, informal seed systems are pivotal for the conservation of
native potato diversity and contribute to increased resilience of the potato crop in the high
Andes [39]. Because of the critical role women have in the management of potato seeds,
Tapia and de la Torre [7] argued that “it would be justified calling women conservationists
of native Andean seeds.”

Andean women have been acknowledged as possessing superior knowledge of native
potato plants and tubers to men, who may defer to women when questions arise about
identification [15]. Recent research suggests that women could also be superior potato
farmers as a study of native potato variety repatriation from the CIP genebank to commu-
nities in the Peruvian Andes found that the survival rate of the repatriated varieties grown
by women was higher than that of men or people younger than 29 [40]. Women also play
a vital role in the transmission of knowledge and skills to the next generation regarding
native potato management [5,7].

Nevertheless, rural women in Peru face challenges that are common to women across
the Global South, such as less access to land, resources, and opportunities than men, as
well as limited access to non-tangible assets, such as social capital and decision-making
power, which limits their agency in agriculture and other spheres [8,9].

Despite the fact that both men and women play essential roles as food producers
and agrobiodiversity custodians, women face more barriers [41]. Based on government
statistics, Tafur et al. found that the average farm size of women was 1.8 hectares, whereas
the average size of men’s farms was 3 hectares [41]. Women farmers within male-headed
households tend to be invisible in statistics, which can reduce their access to agricultural
services. An example of this is that only 9.5% of women farmers (65,000) received agri-
cultural extension training in 2012, compared to 16.3% of men (254,000) [41]. In a study
of the associativity of farmers in 17 Andean departments of Peru, Patel-Campillo and
Salas determined that the Ministry of Agriculture’s strategic plan failed to recognize the
heterogeneity of farmers, which placed women farmers at a disadvantage [42]. Within this
structure, women custodians face varied challenges in achieving the necessary agency to
overcome barriers and reap all the potential benefits of their involvement in native potato
cultivation and conservation [43].

2.3. Pathways to Women’s Empowerment in Biodiversity Conservation Processes

Multiple factors influence the pathways to women’s empowerment in agriculture.
Systemic barriers and patriarchal social norms still limit women from achieving their full
potential. To understand the role and potential contribution of agricultural biodiversity to
women’s empowerment, this paper uses the Social Relations Framework to analyze the
underlying causes of gender inequality [44] in the context of potato biodiversity conser-
vation experiences. The use of the framework focuses on five key elements of analysis:
agency in decision-making, access to resources, gender division of labor, social norms, and
recognition [39,45,46].

Women’s agency in decision-making is a fundamental step towards empowerment
and is expressed through influence and action over key decisions that affect women’s
lives [47,48]. Within the context of agrobiodiversity conservation, the focus is on decisions
to conserve or not and what to conserve [46]. It also relates to specific choices, analyzing
what, why, when, and how women and men decide to conserve biodiversity, specific crops,
varieties or types of seeds, and how these choices and decisions affect their lives [49].

While decisions and choices constitute an important element in the analysis of path-
ways to empowerment, these choices and decisions are often strongly influenced by access
to and control over resources, including natural resources, land, capital, markets, and
labor [50,51]. In the context of biodiversity conservation, natural resources and land are
very closely related. Resources can be managed individually, as common property or
through open access, and, because women are less likely to own land, they rely more
heavily on common property or open access resources [52]. Agency in choice and decision-
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making about what species, crops, or varieties to conserve are, therefore, highly dependent
on resources.

Women and men’s knowledge, use, and conservation of biodiversity resources are
highly variable and strongly influenced by social norms and gender division of labor.
Society assigns different roles to women and men according to their rules and sanctions.
These gender differences vary from one society to another and extend to agricultural
production, linking social norms, division of labor, and decision-making [53].

One important element in the pathway to empowerment is recognition, which is
regarded as a vital human need [54]. Recognition is a concept linked both to norms and
psychological dimensions [55]. In the context of crop biodiversity conservation efforts, there
are at least two levels of recognition at interplay. On one hand, the global recognition of the
role of indigenous people and, particularly, women’s active contribution can have implica-
tions for the policies and design of future interventions [19,56]. On the other hand, elements
of recognition at the local and individual level can have both psychological implications
for the individuals and also reinforcing or transformative effects on social norms.

Considering the different elements of the Social Relations Framework described above,
and their potential connection to crop biodiversity conservation, it becomes increasingly
important to analyze their manifestation at the local level and their potential contributions
to women’s empowerment. Examples of such contributions were documented in the long-
term action research initiative in Southwest China coordinated by Song and Vernooy, which
enhanced women’s participation in seed systems and thereby improved the wellbeing of
rural households, particularly female-headed households [57]. Examples in Latin America
include a project led by Chile’s Asociación Nacional de Mujeres Rurales e Indígenas
(ANAMURI), or National Association of Rural and Indigenous Women, which organized
custodians to grow agrobiodiversity in family gardens and disseminate seeds through
exchanges, which helped the participants to resolve their daily needs and build economic
autonomy [58]. Papa Andina, a regional initiative in South America that connected farmers
to new market chains for native potatoes, empowered women farmers in Peru to achieve
greater access to credit, land, and other resources [5]. In the cases mentioned above, we see
clear connections of interventions that fostered a change in specific practices and thereby
generated positive effects on the livelihood strategies of women.

Gender is a key consideration for equitable and effective biodiversity conservation
practice [59]. Likewise, gender and cultural considerations are essential for the design
and implementation of projects and policies to foster biodiversity conservation, develop-
ment, and food systems transformation [4,9]. Incorporating gender considerations into
governmental and non-governmental efforts to conserve biodiversity is key to achieving
more significant and equitable outcomes [59]. By identifying and understanding how the
different elements of the Social Relations Framework function in communities that manage
native potato biodiversity, this study seeks to contribute to adjustments in local develop-
ment approaches and inform the design of future interventions that (i) enhance community
biodiversity management, (ii) facilitate women’s empowerment, and (iii) contribute to
gender equality.

3. Materials and Methods

To gain insight into community management of native potato biodiversity in Peru,
how gender norms and relations affect women’s participation in that management, and the
implications of changing gender roles and other social dynamics, a qualitative study was
carried out in eight farming communities in Peru’s Central Andes (Figure 1). The study
followed a constructivist epistemology to overcome systemic or cultural bias embedded
in the empirical research methods [60], and an interpretivist paradigm to capture the
subjective experiences of people in their construction of reality [61]. One of the most
valuable contributions of constructivism in this case is that it embraces a plurality of
perspectives [62] that facilitate analysis of the multiple drivers of biodiversity conservation,
its benefits, and potential outcomes.
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Figure 1. Locations of communities where research was undertaken.

The communities that were part of the study were selected because they are located
within an agrobiodiversity hot spot, in an area with a concentration of AGUAPAN members,
who conserve high levels of native potato diversity and maintain significant traditional
knowledge. They are located in an area where women custodians are relatively active
within AGUAPAN, among them the association’s vice president. Seven of the study partici-
pants are members of AGUAPAN, whereas four are closely related to AGUAPAN members.

The communities studied are clustered in the western highlands of Pasco department—
a region that covers 25,028 km2 extending from the high Andes eastward into the upper
Amazon Basin [63]. They are located in the provinces of Pasco and Daniel Alcides Carrion,
near the regional capital of Cerro de Pasco, an historic mining city 4,330 m above sea
level [64]. Despite the fortunes that have been extracted from Pasco’s mines, it is one of
Peru’s poorest regions, where one out of four families lacks access to basic services and
the average rate of population growth between 2010 and 2020 was negative (−0.3%) due
mainly to migration to the Peruvian capital of Lima and other cities [63].

Data Generation and Analysis

Fieldwork was carried out in the communities between August 2019 and February 2020
using qualitative methods of inquiry to understand the local context, traditions, and gender
dynamics. Before research activities began, a process of prior and informed consent was
undertaken in which the study’s method and objectives were explained to participating
farmers, and they were ensured that the information they provided would be gathered and
administered in accordance with their wishes. Participants agreed that their information
could be recorded and published in various formats or media, including an open-access
journal. Gender, as a primary cultural frame for coordinating behavior and organizing
social relations [65], was used to organize and analyze information. The study follows
the Social Relations Framework, which argues that underlying causes of gender inequal-
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ity are not confined to the household and family but are reproduced across a range of
institutions, including community, state, and market [44]. This framework was used to
analyze recognition, gender division of labor, gender norms and dynamics at the house-
hold, community, and institutional (AGUAPAN) level. The research was of an exploratory
nature, which facilitated gathering pertinent information quickly from farmers, and the
use of participatory tools to structure, stimulate, and visualize discussions [66–68]. A non-
probability convenience sampling was used in order to achieve a gender balance among
key informants [69].

Research began with a focus group in the community of Paucartambo, Pasco, with
nine potato custodians. However, because women were reluctant to speak in the focus
group, the research approach was subsequently changed to a combination of in-depth
interviews and participant observation of men and women in their fields and homes, which
included interaction and unstructured interviews. This methodology was chosen to better
understand farmers’ lives and experience their native potato farming and conservation
activities [70,71].

In-depth interviews were conducted with 11 farmers between the ages of 25 and 78.
Using a gender responsive seasonal calendar tool, men and women farmers explained the
agricultural activities they engage in over the course of the year to grow native potatoes,
and how they divide or share those tasks between genders [66,67]. This tool enabled us to
identify the distribution of responsibilities based on gender roles within a productive unit, in
this case, a family [66,67]. Beginning in March of 2020, travel was severely restricted in Peru
in response to the COVID-19 pandemic, which made it impossible for researchers to return
to the communities. In order to clarify statements by some farmers regarding native potatoes’
role within their cosmovision, semi-structured follow-up interviews were conducted with six
of the farmers via telephone, or with the help of allies who live in the area.

A total of 17 interviews were conducted. Interviews and focus group discussions were
recorded and transcribed (in Spanish). The names of all farmers were replaced with aliases.
Data were processed using the Nvivo with open coding [72].

4. Results

Some of the farmers interviewed live only with a spouse, child, or parent, whereas
others are members of households that comprise three generations. Their education levels
range from incomplete primary school to the completion of secondary or vocational studies.

All the farmers grow a mix of native potato varieties known as chaqru, or huachuy.
They explained that they grow native potatoes primarily for home consumption, and that
they cultivate them in high areas above their communities, primarily on communal land
but also on private land or rented plots.

As the potato custodian Bruno observed: “We grow huachuy (native potatoes) be-
cause for us, it’s like bread; it’s what sustains us through the year, from August (harvest)
to August.”

Ana, a young mother and potato custodian who lives and farms with her parents, also
reflected on the importance of native potatoes: “In my family, we plant (native potatoes)
because we need the potato. It is one of the principal foods on the planet and it is nutritious
for little children and adults as well. That’s why, as long as I can remember, I’ve planted
them with my parents, because they say a lunch without potato isn’t lunch. It is a necessary
part of any meal.”

Custodians explained that they inherited most of the native potato cultivars they grow
from their parents, although they increase their potato diversity by obtaining new ones
in varied ways. Both men and women obtain new native varieties at agrobiodiversity
fairs or AGUAPAN meetings, where they may buy them or exchange one cultivar for
another. Women primarily exchange potatoes locally or at fairs or meetings, but men also
acquire new varieties in the potatoes they sometimes receive as payment for their work
or other services. More men than women spoke of working at other farms, a reflection of
the gender division of labor and the greater mobility that men enjoy as a result of social
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norms. This gives men more opportunities to expand the diversity of their native potato
portfolios, whereas women are usually limited to accessing potato diversity and seeds
through local exchange.

4.1. Farming

Farmers use a traditional, soil-conserving, minimal-tillage method of cultivating native
potatoes, called chiwi or chiwa in Quechua, that is appropriate for sloping areas. Many
of its activities include complementary gender roles, with the gender division of labor
determined largely by the physical force different activities demand. The more strength
required for a task, the more likely it will be done by men, whereas activities that require
particular skills, such as preparing lunch for workers, are done by women.

Family members do much of the farm work, but day laborers may be hired for labor-
intensive tasks, such as clearing land. Women-headed households are more likely to hire
day laborers for strenuous activities. Several farmers mentioned a shortage of day laborers
as many of the young men who traditionally worked at farms have left their communities
to work in mines, commercial farms, or cities.

The shortage of day laborers was mentioned by one farmer as a reason for increased
reliance on the traditional huaypo (work exchange), in which community members work on
each other’s farms in reciprocity, without cash payment. Both women and men participate
in huaypo, but, when women reciprocate for work done by men, they are not expected to
perform the activities that tradition assigns to men, which can make it more difficult for
women to get men to reciprocate on their farms.

Ana explained the gender division of labor as follows: “Usually, in the mornings, the
men go to the field and we women prepare lunch, and after we have lunch at noon, we all
work in the field together, men and women.”

The traditional farming method, chiwi, consists of a series of consecutive activities,
starting with preparation of the land—a task reserved for men—which involves removing
vegetation. The work of planting is differentially shared as the man makes holes in the
ground while the woman places a seed potato into each hole and covers it with soil using
her foot.

While both men and women participate in most farm work, they often have gender-
specific roles. An example is field maintenance after planting, in which the men traditionally
break up hardened soil using a foot plow called chaki taclla while the women move the soil
to create furrows. The harvest also has specific gender roles: the men dig up the potatoes
while the women help gather them into piles and put them into sacks.

Transporting sacks of potatoes home is men’s responsibility, using llamas, mules, and,
where possible, vehicles. Once delivered, women sort and classify the potatoes according to
their size and condition, and determine which will be destined for sale, home consumption,
or saved for planting in the next crop cycle. Potatoes selected for consumption or use
as seed are stored in a dry, relatively dark room or shed, and placed on shelves covered
with eucalyptus leaves and the Andean herb muña (Minthostachys sp.), to ward off potato
tuber moths [73]. While gender roles and division of labor favor women’s control of
seed potatoes—critical for in situ conservation and food security—their domain is largely
limited to the household and community. Social norms that facilitate men’s mobility,
however, provide them with opportunities to trade outside the community and access
greater potato diversity.

4.2. Cultural Norms and Gender Roles

Cultural norms govern farming and other aspects of life in rural Andean communities,
and some of them are expressed through prohibitions. While few of these affect men’s
farming activities, some have the potential to act as barriers for women’s ability to achieve
their productive potential or take advantage of the same opportunities as men. Farmers
cited the following examples:
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• Women are not supposed to use the chaki taclla, which could limit their ability to
perform important farming activities and could lead women heads of households to
hire day laborers, increasing their production costs.

• A woman cannot reciprocate all the jobs done by a man under the huaypo work
exchange because she is only supposed to do activities that are appropriate for her
gender. This limits women’s equitable access to labor provided through this traditional
practice of reciprocity.

• There is a belief that a woman should not enter a field where potatoes are being grown
if she is menstruating because she could cause the crop to develop late blight disease,
which clearly restricts a woman’s ability to participate in agricultural activities.

• Prohibitions for men are fewer and less restrictive:
• It is said that men should not take potatoes out of a pot, otherwise a fox will dig up

potatoes in his field. While a folk tale, this saying validates women’s domain over the
kitchen, and it reflects a tradition that a man should be served rather than participating
in the preparation of meals.

• Men should not handle the potatoes in storage because they are likely to damage them.
While this may inconvenience men, it strengthens women’s control over potatoes
stored for family consumption, eventual sales, or planting the next season, and thus
has positive effects on both food security and in situ conservation. As Marta, a
custodian from the community of Huachón, observed: “If men are allowed to take
potatoes out of storage, they disappear more quickly.”

Compliance with most of these prohibitions has decreased, especially those that affect
a woman’s ability to do farm work. This could be due to the shortage of farm workers
in many communities, and the fact that more households are headed by women as men
migrate to other areas in search of more lucrative employment. The shortage of farm
workers has led some younger women to learn to use the chaki taclla, or older women to
do jobs they might have hired men for in the past. This reflects an erosion of the gender
division of labor and social norms that restrict women’s agricultural activities. Nevertheless,
traditional norms and prohibitions continue to influence men’s perceptions of what kind of
work a woman can or should do, and this can limit opportunities for women to earn money
or exchange work with men through the huaypo tradition. Most of the farmers interviewed
said they would rather hire a man than a woman to do many of the tasks on their farm.
Amanda, a 51–year-old head of household in Paucartambo, explained that she prefers to
use potatoes stored from her last harvest to pay men to help her with farm work because
she has had trouble getting help through huaypo: “People say no, that I’m not a man, so I
can’t reciprocate their labor,” she said.

4.3. Motivations for Potato Biodiversity Management

To effectively support endogenous potato diversity management, it is important to
understand what motivates farmers. The main motivation for conserving and cultivating
native potatoes cited by both men and women was that they like to eat them and want
to ensure they have enough for their household needs during the year. While men and
women expressed some different reasons for conserving native potato biodiversity, most
motivations were mentioned by both, although to varied degrees (Figure 2). The motiva-
tions mentioned only by men or women reflect social norms that limit women’s access to
resources or participation in biodiversity fairs and meetings, which means most receive
little recognition of their role as potato custodians.
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Figure 2. Motivations for conserving native potatoes comparatively mentioned by women and men.

4.3.1. Motivations Mentioned by Both Women and Men

• For home consumption: The most common reason cited for growing native potatoes
was to consume them. Farmers mentioned the varied flavors and colors of native
potatoes and their nutritional value. Marta was one of several women who mentioned
nutrition: “We grow them because they are delicious and also nutritious, so they are
good for the children.”

• Curiosity: Inquisitiveness is an attribute that some native potato custodians mentioned
since it motivates them to look for different varieties to increase the diversity in their
fields and to understand the attributes of each variety. According to Ricardo, a
65-year-old custodian from Pasco district, “Other people aren’t as curious, and don’t
plant them, but because we are curious and have grown these floury (native) potatoes
since we were children, we make the effort to continue planting them, to continue
growing them.”

• To win prizes: Custodians sometimes participate in agricultural fairs and other events
organized by municipalities or government institutions that feature contests in which
prizes are awarded to farmers with exceptional potato biodiversity. Men mentioned
this motivation more than women.

• Tradition: Both men and women cited tradition as a motivation, noting that they
have eaten native potatoes since they were children, but more women mentioned it
than men.

• Social capital: Contact with professionals from the private or public sectors resulting
from in situ conservation may help farmers sell their native potatoes or obtain support
for participation in events or projects related to agrobiodiversity management. Men
were more likely than women to mention this motivation.

• For sharing: This can refer to “gift potatoes”—a mix of the best-tasting varieties that
farmers prepare for friends or family, such as relatives who visit them from the city—or
a simple contribution to community members in need. As the potato custodian Julia
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explained: “I, of course, also give some (potatoes) to those old people who no longer
farm. I share them here and there, so that we all consume the (native) potato.”

4.3.2. Motivations Mentioned Only by Women

1. For barter: Barter is a fairly common practice in rural Peru, but only one woman
interviewed mentioned that she exchanges native potatoes for other products.

2. To travel: Most rural women in Peru have few opportunities to travel, and some
mentioned that native potatoes have enabled them to visit other parts of the country
to participate in meetings or events. Ana, AGUAPAN’s vice president, explained that
she has travelled to several Peruvian cities she had never been to before for meetings
and events, has traveled to Ecuador for a training in potato seed production, and to
Geneva, Switzerland for a course on intellectual property rights. “Thanks to these
little potatoes, I’ve gotten to visit places I never thought I would,” she said. “I feel
blessed because I’ve been able to get to know places, people and new experiences I
never imagined.”

4.3.3. Motivations Mentioned Only by Men

1. Prestige: Only men mentioned prestige, which refers to the pride they feel for conserv-
ing native potatoes and the recognition they, their families, and their communities
receive. As Rafael, a 62-year-old custodian from Pasco district, explained: “All my
neighbors know who I am, and even if I hardly know them, I give them some of my
potatoes. I feel proud to be able to grow them.” Interviews confirmed that men enjoy
greater visibility and recognition as potato custodians even though women play a
central role in the community management of the crop’s biodiversity. The lack of
recognition is one of various barriers that hinder the empowerment that women could
gain from biodiversity conservation.

4.4. Sales of Native Potatoes

Though farmers primarily grow native potatoes for food security, most also sell a
portion of their harvests, and there are gender differences in how and where they are sold
(Figure 3). When a family has enough potatoes stored for their own needs, they may sell
the surplus, or the woman may use it as barter to obtain other foods or household goods
when needed. Native potatoes may be sold from home, at local or regional markets, at
agrobiodiversity fairs, or to pachamanqueros (people involved in the preparation and sale of
the traditional Andean dish pachamanca—a mixture of meats, potatoes, faba beans, and
herbs baked with hot stones in an underground oven. AGUAPAN has created a brand
(Miski Papa) and market innovations to add value to members’ potatoes, but it was new
enough when this research was undertaken that no farmers mentioned it.

While pachamanqueros constitute an important market for both men and women, men
sell a significant portion of their production in markets or agricultural fairs, which indicates
greater mobility, whereas women are more likely to sell potatoes locally, from their homes
or at local markets, which implies lower prices.

“When you produce a good quantity, you can sell some. They (pachamanqueros) look
for you at harvest time and ask, ‘Have you got potatoes to sell?’,” explained Lorena, a
custodian from Yanacancha. She added that pachamanqueros prefer “resistant” varieties that
can be stored for months without significant loss of quality.

Miguel, a custodian from Paucartambo district, also mentioned pachamanqueros: “If
I have more than enough (native potatoes), I sell some. Last year I managed to harvest
25 sacks, because there was no frost, so I sold to a pachamanquero in Carhaumayo who
makes pachamanca every day,” he said. “Why can I sell to this pachamanquero? Because the
native potatoes I have are different. They have different flavors.”
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Figure 3. Markets comparatively mentioned by women and men.

5. Discussion

In this study, we observed examples of traditional practices that contribute to com-
munity agrobiodiversity management. One of the most elemental is huachuy, or chaqru,
Quechua terms that refer to the practice of growing a diversity of potato cultivars in the
same plot and consuming them in a comparable mix [17,18,33]. This endogenous practice
of Andean potato-growing communities has been strengthened by exogenous efforts to
promote in situ conservation, which includes biodiversity fairs and custodian meetings
that facilitate farmer exchange of seed potatoes [32].

5.1. Seed Management

The selection, allocation, and storage of native potatoes saved as seed for the next crop
cycle is another fundamental component of biodiversity management [7]. The vital role
of women in this area has been well documented and was confirmed by interviews and
observation [4,5,7]. Women have ample knowledge of the culinary quality and agronomic
characteristics of different varieties and often make the final decision regarding the selection
and use of seed [4,7,15]. In addition to managing the seed potatoes, Andean women
transmit their knowledge of native potato cultivars to their daughters and granddaughters,
thereby planting seeds of future biodiversity conservation [4,7]. Interventions that aim to
strengthen community biodiversity management need to recognize this valuable role and
adopt approaches that can strengthen and facilitate recognition of it.

Though establishment of seed banks has been an important practice in community
biodiversity management, none of the communities studied have them. Instead, seed potato
selection and management are carried out at a household level, coupled with exchange of
seed on a community level and beyond, which together constitutes an informal seed system
that has been effective at conserving biodiversity and in which women traditionally occupy
a central role [7,17,39]. Shrestha et al. noted that communities are open systems with regard
to plant genetic resources, with inflows and outflows, and the informal seed systems in
these communities have significant inflows and outflows of native potato diversity thanks
to events that facilitate seed exchange and the active initiative of custodians to obtain
new varieties through barter, purchase, or curiosear [74]. Curiosear, the practice of taking
a few tubers of varieties one likes from the field of another farmer, is an accepted and
established component of this informal seed system, facilitating the flow of native potato
genetic resources (Figure 4) [37].
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Figure 4. Huachuy cultivation and inflow/outflow of native potato diversity.

This seed flow is important for maintaining varietal diversity on farms and in general.
Custodians mentioned loss of native potato cultivars due to pests, disease, frost, or theft of
large quantities (as opposed to curiosear, which entails small quantities). Julia, a 58-year-
old custodian from Pasco district who grows more than 70 varieties with her husband,
described discovering that some had been lost: “I told my husband, we’ve lost so many
seed potatoes, various (varieties) are missing, we should have selected more seed, I told
him. Now I’m missing some.”

However, Julia explained that she and her husband have been able to replace lost
varieties, and even expand the diversity they manage. “My husband has bought potato
varieties at the (biodiversity) fairs, one or two here, one or two there, that’s how we’ve
increased our number of potatoes,” she said. She added that she has also sold seed potatoes
to neighbors of varieties they had lost.

Ana, who lives and farms with her parents, explained that they have also lost varieties.
“We have a goal that, if this year we’ve lost a variety, we have to find it one way or another,
whether by buying it or trading for it.”

Seed management is strongly in the domain of women as a result of the gender division
of labor, and they play a critical role in potato biodiversity management, yet the process
is complex. Comments by women interviewed indicate that social norms and domestic
circumstances largely restrict them to their household and community, limiting their access
to greater genetic resources to replace lost varieties and enhance the potato diversity of
their farms.

5.2. Andean Traditions

The communities studied share traditions and a cosmovision common in the Central
Andes, such as the belief that the potato, and all things on Earth, are alive [5,6,35]. In a
study of communities in the province of Moho, Puno, in southern Peru, for example, Apaza
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observed that farmers considered the potato to be a living being that needs to be raised by
farmers, and that, by raising potatoes, men and women contribute to the conservation of
the entire landscape [6].

This belief is reflected by an anecdote shared by Marta: “Sometimes the potato cries,
because we don’t appreciate it, because we don’t take care of it. Sometimes it’s in the sun,
because we leave it outside, and the birds start picking at it, and because of all this, it cries.”

Like the perception of a living landscape, the tradition of reciprocity is a defining
component of Andean culture, influencing aspects of agriculture ranging from how the
need for farm labor is resolved to providing access to tools or seed potatoes. Reciprocity is
of an economic nature and is linked to a strategy of survival, since the parties involved act
according to their own interests, but that calculated behavior is masked by the courtesy of
giving and receiving gifts [75].

Both men and women make use of the form of reciprocity called huaypo, which
involves working on each other’s farms without remuneration. However, women farmers
are disadvantaged by the gender division of labor and perceptions that limit the agricultural
activities they are supposed to perform, which can affect men’s willingness to exchange
labor with them. Traditional gender roles and social norms may thus hinder women’s
access to labor and their ability to benefit from reciprocity as fully as men.

Reciprocity is part of a broader Andean vision of roles, responsibilities, and connectiv-
ity in the natural world [6]. The farmer and the potato are interdependent as the farmer
plants and cares for the potato and the potato nourishes the farmer and his or her family,
part of a harmonious balance that extends beyond the farmer and crop to encompass the
land, nature, and society [6].

As Marco, a 65-year-old custodian from the community of Huayo, explained: “The
potato is for everyone, for the poor, for the travelers, for the ancestors. The potato is for
everyone, for the birds, even for the worm.”

After describing how she watched birds eating her potatoes in the field instead of
chasing them off, Ana echoed this sentiment: “Because, it is said, the animals taste your
harvest, they have eaten well, they feel satisfied, they thank God, and God multiplies your
harvest. That’s why they say that we plant for everyone.”

5.3. Subsistence and Income

While confirming the enduring power of many Andean traditions and beliefs, we
observed how traditional livelihood strategies are merging with modern ones through
parallel communal and individual control of resources [76,77]. Farmers’ life strategies once
differed from the more individualistic, market-oriented focus of urban populations, but
they increasingly need to engage in the national economy to acquire goods and services—
such as mobile phones—that have become essential. This is one reason farmers grow
improved potato varieties as well as native potatoes, because the modern varieties have
considerably higher yields and strong markets. Native potatoes, on the other hand, are
part of their traditional survival strategy, the product of a farming system that prioritizes
food security.

Farmers primarily grow native potatoes on communal land and may share or trade
tools, labor, and seed, maintaining a tradition of reciprocity that is rare in urban areas. Out-
migration and greater integration with urban economies are changing rural communities,
contributing to the erosion of traditional social norms and life strategies, as well as changes
in gender roles, relations, and division of labor [19,42,78]. The migration of men has forced
many women to take greater responsibility for agricultural production, increasing their
workload, but this has also weakened social norms that traditionally restricted women’s
options, which could enhance their agency in decision-making and facilitate empowerment.

Generating income has traditionally been the domain of men, while household ex-
penses are controlled by women, although there is clearly flow between the two [77]. Men
enjoy access to more market options, while women face barriers that limit their mobility,
access to potato diversity, and market opportunities. On a local level, however, native
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potatoes help women ensure food security—an invaluable benefit in times of crises, such
as the COVID-19 pandemic—and enable them to obtain cash, barter for other products,
or pay farm workers. All of this contributes to food and economic security and empower-
ment, which would be expected to motivate women to continue conserving their potato
diversity. However, there is a need for interventions that enhance women’s agency in
decision-making, mobility, and ability to participate in trade beyond the local level. This
can help women farmers boost their potato diversity through external linkages and increase
the positive benefits they achieve through native potato cultivation.

5.4. Interventions and Opportunities

External actors have played a role in supporting in situ conservation in the commu-
nities studied and have facilitated potato custodians’ travel to agrobiodiversity fairs and
meetings. Those opportunities help farmers increase the number of varieties they conserve
and participate in contests and events that enhance their sense of pride. However, while
women custodians mentioned such events as motivations for in situ conservation, male
custodians were more likely to mention prestige and opportunities to win prizes, indicating
they had actively engaged in those events.

Women have traditionally enjoyed less visibility and mobility than men, especially
women with young children. This can limit their access to resources, better markets for
their crop, and other opportunities.

Men have come to occupy the role of potato custodian through participation in public
spaces, whereas gender norms and relations may limit women’s agency and prevent them
from receiving full recognition of their deep knowledge of native potato biodiversity and
the key role they play in its conservation [5,7,19].

While interviews confirmed that efforts to strengthen in situ conservation have con-
tributed to empowerment, ensuring that empowerment is inclusive remains a challenge.
While one third of AGUAPAN’s members are women, some mentioned difficulty fully
participating in the association’s meetings and events due to their numerous responsibilities
as wives, mothers, daughters, and farmers. Julia, for example, said that only her husband
attends meetings and other events: “I’m mostly at home or with my animals. My son is
young and needs me to cook for him, so I don’t leave. My husband travels, not me.”

It is notable that women who reported more participation in those activities were
either single mothers or older women whose children are adults. This is a reminder that
rural women are hardly a homogenous group, and that it is important to take factors such
as marital status and motherhood into account in efforts to foster empowerment. While
traditional gender norms and relations, and poverty, create barriers for women, there
is clearly potential to enhance their agency in decision-making linked to crop diversity
management. Interventions need to improve women’s access to resources and ability to
participate in fora, events, and markets so that the conservation of biodiversity becomes a
way for them to empower themselves and advance toward gender equality.

An example of this potential is the case of Ana, a single mother who has twice been
elected vice president of AGUAPAN and is working to make it more inclusive, and to
encourage members to share their knowledge of native potatoes with their children. She
noted that women are becoming more active in AGUAPAN and that the association is
doing a better job of communicating the importance of their role. “In AGUAPAN, we want
to visibilize women’s role in biodiversity conservation,” she said. “It’s important to know
that men aren’t the only ones who can be leaders in a group, that we women are capable of
many things.”

While AGUAPAN has facilitated members’ participation in agrobiodiversity fairs
and other events that provide opportunities for them to sell their native potatoes, the
organization recently created a brand for those potatoes, Micki Papa, and launched a
system of direct sales to customers in Lima, which is home to nearly a third of Peru’s
population [79]. Ana noted that one goal of the brand is to develop an urban market for



Sustainability 2022, 14, 3455 16 of 20

huachuy, the mix of varieties, the way that farmers consume them so that sales contribute to
diversity conservation.

There are indications that agrobiodiversity fairs and contests that award prizes for
outstanding collections of native potato varieties have incentivized crop diversity conserva-
tion, but they involve a limited number of beneficiaries. AGUAPAN distributes a portion
of the funds it receives from donors directly to its members to cover the cost of school
supplies, medical emergencies, or other needs (comment by Ana). This is a type of payment
for agrobiodiversity conservation services—modeled after payments for environmental
services—which has been used in various countries in the past decade, has been found to
be cost-effective, and has the potential to be a gender-equitable crop diversity conservation
approach [19,80].

Whatever approach is taken to promote the conservation of native potato and other
crop diversity, it is important to understand the cultural implications, recognize the risks
of negative impacts, and consider power asymmetries to ensure that an intervention
empowers women and contributes to gender equality. Gender and cultural issues are
inseparable, so acknowledging cultural norms and gender roles and relations is essential
for effective agricultural research and development interventions [9].

6. Conclusions
6.1. Limitations

The most significant limitation was the COVID-19 pandemic, which made it impossible
to travel to the communities for further research. After clarifying some cultural concepts via
telephone, or with the help of local allies, the decision was made to write this paper based
on the research that had been completed. Another limitation that became apparent early in
the study was the low participation of women in the focus group, which resulted in the
decision to collect information through in-depth and semi-structured interviews instead.
Furthermore, most custodians were male heads of household and women were a very
reduced group. To address this challenge, the number of women members of AGUAPAN
was used as a criterion for the selection of the regions to be included in the study.

6.2. Conclusions

The gender roles and relationships, livelihood strategies, and traditions documented
here are linked to an ancestral system that has guided Andean farmers, men and women,
for centuries and has helped them make rational decisions about adopting technologies or
activities to meet their economic and social needs [5,15]. Over the five centuries since the
Spanish conquest, this system has proven to be both socially and biologically sustainable.
However, as roads, technologies, and the influence of globalization reach once remote
communities, they pave the way for young people to move to urban areas, where obesity
and malnutrition are on the rise. Evidence of the social cost of unhealthy modern diets and
the nutritional value of native potatoes and other ancestral Andean crops should provide
outside validation of the importance of sustaining these farming systems and incentives for
women custodians to share their knowledge of native potato cultivation and conservation
with their daughters.

An analysis of the different elements of the Social Relations Framework in the context
of potato biodiversity conservation in the high Andes showed that the links between gender
norms, roles, division of labor, and decision-making are mutually reinforcing. Changes
in this case have been triggered by external factors influencing access to and control over
resources, and recognition of the role of custodian farmers within the community and
beyond. Cultural traditions and gender norms give men an advantage for capitalizing on
the benefits of native potatoes, but women also reap varied benefits from their cultivation
that could be enhanced through gender responsive approaches.

This study has started a process of exploring how gender roles and norms influence
the conservation and utilization of potato biodiversity in Andean farming communities.
However, further research is needed to adapt the existing frameworks and methods to
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properly reflect social differentiation and the underlying causes of gender inequality in dif-
ferent institutional and organizational arrangements that govern biodiversity conservation,
for example, how the existence and mechanics of informal kinship networks and women’s
groups for knowledge and seed exchange influence conservation decisions and practice.
Future research should explore the varied differences in decision-making at the household,
community, and organizational level and how these differences affect and are affected by
biodiversity conservation practices and experiences.

Our study confirms the need for inclusive approaches to promoting community
management of native potato agrobiodiversity that empower both women and men and fa-
cilitate the sustainable use of that resource for food and nutrition security and development.
This requires acknowledging traditions and gender roles, recognizing their importance,
and designing approaches that take them into account.

Understanding the motivations of men and women regarding the preservation and
use of native potato biodiversity can contribute to the design of projects or policies that
strengthen in situ conservation and improve rural incomes and food security without
exacerbating the gender gap. Interventions and approaches that are more culturally appro-
priate and gender equitable, and take into account the tradition of reciprocity, the symbolic
universe, and other aspects of the Andean cosmovision that the native potato forms a part
of can be more effective in improving the management of the region’s invaluable potato
diversity. In the words of Jacqueline D. Lau: “The time is ripe for biodiversity conservation
research and practice to move toward the pole star of gender equity” [59] (p. 1591).
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