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Introduction

Foodways have changed substantially over the past several centuries in the Yucatan 
Peninsula and other areas of Mesoamerica, but one constant is the presence of 
maize (Zea mays) at the heart of rural economy, ecology, and culture. The domes-
tication and diversification of maize – the world’s most productive grain crop – by 
indigenous farmers ranks as one of the greatest accomplishments of plant breeding. 
Remains of ancient maize cobs in the archeological record suggest that maize was 
first brought into cultivation roughly 7,000 years ago in the highlands of central 
Mexico, where its closest wild relative, teosinte (Zea mays ssp. parviglumis), also 
grows (Wilkes 1977; McClung de Tapia 1997; Smith 2001; Piperno and Flannery 
2001; Matsuoka et al. 2002). From that starting point, maize was gradually selected 
and diversified over time by farmers into an impressive array of different forms, 
sizes, and colors. Maize appears to spread out of central Mexico rapidly in the 
context of regional trade and exchange networks, and farmers selected and adapted 
maize populations to thrive in new environments. Archeobotanical evidence from 
northern Belize suggests maize arrived in the Yucatan Peninsula by about 
5,000 years B.P. (Colunga-García Marín and Zizumbo-Villarreal 2004).

As maize spread and evolved in the Yucatan at the hands of Mayan farmers, it 
achieved a symbolic, ceremonial, ecological, and economic importance surpassing 
that of any other plant or natural resource in the Mayan world. Maize’s importance 
endures today. The Yucatan peninsula and much of Mesoamerica are still land-
scapes shaped by milpa, a traditional swidden or rotational model of maize cultiva-
tion. Making milpa continues to be an important economic activity for millions of 
rural residents in the region, and also represents a wellspring of agricultural biodi-
versity, since maize is frequently grown in consort with beans (Phaseolus spp.), 
squash (cucurbita spp.), and chile peppers (capsicum spp.). While yields in milpa 
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agriculture may be less than those of more intensive production systems under ideal 
conditions, milpa offers the advantages of a low level of monetary investment and 
a relatively reliable harvest (and household food security) in an unpredictable 
agroenvironment with highly variable soils and rainfall.

This chapter poses two related questions: why do Mayan farmers in Yucatan 
grow the diversity of maize varieties that they do? And in particular, how is the 
biological diversity of maize related (or perhaps unrelated) to the social meanings 
and ecological importance that farmers attribute to this singular plant? One 
reason these questions are important to investigate is because Mayan farmers 
themselves understand and make decisions about maize at the level of individual 
varieties. As such, scholars interested in Maya ecology, culture, and society 
(whether ancient or contemporary) also need to understand maize at the level of 
varieties, particularly when analyzing Mayan perceptions, representations, and 
decision making about maize.

Our starting point for this discussion is a recent field study of lowland Maya 
agriculture conducted in the municipality of Yaxcabá, in central Yucatan state. 
Yaxcabá lies approximately 112 km. east of Merida, the principal urban center of 
the peninsula, and is at the heart of the zona maicera – the maize-growing zone in 
central Yucatan where Yucatec Maya communities are still heavily reliant upon 
milpa and other components of household agriculture on collectively held ejido 
lands (Villanueva Makul 1990). Based on figures gathered by Duch (1995), approx-
imately 1,800 ha of milpa are cultivated annually in Yaxcabá, all of which is rain 
fed production.

Between August 2001 and June 2002, as part of a multiyear research project 
“Biodiversidad y Conservación in Situ de Los Cultivos de la Milpa” we conducted 
semistructured interviews with 61 farmers in Yaxcabá who make milpa, corre-
sponding to approximately 10% of the resident heads of household in the commu-
nity. The sample of farmers was initially selected in 1999 through a stratified 
random procedure that involved dividing Yaxcabá village into four geographic 
quadrants and interviewing an equivalent number of households in each quadrant. 
The interviews were conducted variously in the homes and milpas of farmers, 
depending on the preference of the farmer. The interviews were conducted in either 
Spanish or Yucatec (and sometimes in both) depending on the language preference 
of the farmer; a local interpreter assisted with Yucatec translations. The variables 
quantified in the interviews included: the characteristics by which farmers recog-
nize and classify particular maize varieties; the frequency and extent to which 
farmers plant different varieties of maize; the agroecological conditions under 
which they grow them; strategies and characteristics used by farmers for selecting 
their seed; and farmers’ personal preferences related to growing and utilizing 
particular maize varieties. Although the great majority of heads of household 
interviewed were men, their wives also participated in many cases and their opinions 
and knowledge were solicited whenever possible. During 2001–2002 and for at 
least 1 month every year since then, we have supplemented the interviews with 
numerous conversations and visits with farmers, including to their milpas and other 
agricultural production sites.
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Based on the data gathered, we describe the array of maize varieties present in 
Yaxcabá, and examine in detail how this diversity is related to the unique agroeco-
logical conditions that farmers face in Yucatan, and to the social and cultural signifi-
cance of maize as a cornerstone of Mayan foodways. We also review the historical 
literature on maize in Yucatan and Mesoamerica in order to understand how Mayan 
conceptions and management of maize diversity have changed from ancient Maya 
times to the modernizing rural communities of contemporary Yucatan.

Maize Diversity in Yucatan: An Overview

Yucatecan farmers have a detailed indigenous taxonomy for describing and managing 
maize varieties (Arias et al. 2000) that parallels the botanical divisions of maize in 
Mexico described by Wellhausen et al. (1952). These authors classified maize into 
“races,” following the terminology of Anderson and Cutler (1942:71): “A maize race 
is a group of related maize plants with enough characteristics in common to permit 
their recognition as a group… From the standpoint of genetics a race is a group of 
individuals with a significant number of genes in common, major races having a 
smaller number in common than do subraces.”1 Using Wellhausen et al.’s classifica-
tion, the maize populations grown by Yucatec Maya farmers exhibit characteristics 
of three principal maize landraces: nal t’eel, tuxpeño, and olotillo (Arias 1980; Arias 
et al. 2000). When landrace combinations and variations in maturation time and 
kernel color are taken into consideration, the total number of distinct indigenous 
maize varieties present in Yaxcabá farmers’ milpas rises to at least 16 (Table 1). 
In addition, at least six improved maize varieties have been grown in Yaxcabá in 
sufficient extent and duration that they can be considered as locally adapted or 
“creolized.” This is a process wherein farmers encourage genetic mixing between 
improved seed stocks and their native landrace materials (Bellon and Risopoulos 
2001), a relatively easy matter with a highly outcrossing species like maize.2

The principal characteristics that Mayan farmers use to differentiate their maize 
landraces are the time required by the plants to grow and mature, and the morphology 
of the infructescence or ear produced by each variety (Fig. 1). The most precocious 
maize race is nal t’eel or “rooster maize,” which matures in 7 weeks from planting. 
The name of this maize in Maya is a metaphorical reference to its precocity. Nal t’eel 
is short in stature, slender, and produces very short, relatively narrow ears with 10–12 

1 The precise term used by economic botanists is a “landrace,” which connotes a unique crop 
variety or population that has been selected and adapted by farmers rather than professional plant 
breeders.
2 The term “improved” is used to designate maize varieties that have been developed through 
formal agronomic plant breeding, which is usually directed at increasing average grain yields. The 
agroecological and socioeconomic context of these locally adapted improved varieties has been 
explored by the authors elsewhere (e.g. Latournerie Moreno et al. 2006). This chapter focuses on 
indigenous maize landraces.
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Table 1 Varieties of maize grown in Yaxcabá, Yucatan (adapted from Arias et al. 2000)

Maize landrace
Mayan or Spanish 
name Cycle length Grain color

Mayan name(s) according 
to grain color

Nal t’eel Nal t’eel (“rooster 
maize”)

7 weeks White Sak nal (“white maize”)
Yellow K’an nal (“yellow maize”)

Nal t’eel x 
Tuxpeño

X-t’uup nal 
(“youngest child 
maize”)

2.0 months White Sak nal (“white maize”)
Yellow K’an nal (“yellow maize”)

Nal t’eel x 
Tuxpeño

X-mejen nal  
(“young maize”)

2.5 months White Sak nal (“white maize”)
Yellow K’an nal (“yellow maize”)
Dark purple X-éek’ jub (“purple”)

Tuxpeño X-nuuk nal (“old 
maize”)

4.0 months White Sak nal (“white maize”)
Yellow K’an nal (“yellow maize”)
Yellow-red Piix cristo (“knees of 

Christ”)
Scarlet red Chak chob (“red hot”)
Dark red X-granada (“pomegranate”)
Dark Purple X-éek’ jub (“purple”)

Olotillo x Nal 
t’eel

Ts’íit bakal,  
Bek’ech bakal 
(“long thin cob”)

3–3.5 months White Sak nal (“white maize”)
Yellow K’an nal (“yellow maize”)
Dark Purple X-éek’ jub (“purple”)

Locally adapted  
improved maize:

 V-527 Maíz mejorado 
(“improved 
maize”), Maíz 
híbrido (“hybrid 
maize”)

2.5 –3 months Yellow
 V-528 White
 V-532 White
 V-533 Yellow
 V-536 White
 Nal Xoy Yellow

rows of small, flinty kernels; it has rarely been documented outside of Yucatan, 
although Bellon and Brush (1994) report it from Chiapas. Nal-t’eel is considered one 
of the oldest extant races of maize, closely related to maize varieties first grown in 
Mexico several millennia ago (Wellhausen et al. 1952). Archeological remains of nal 
t’eel and other closely related archaic maize landraces (the nal t’eel-chapalote com-
plex) have been identified from a number of pre-Classic, Classic, and post-Classic 
Maya sites throughout southern Mexico and the Yucatan Peninsula (Lentz 1999).

At the other end of the scale is the longest maturing maize in Yucatan, x-nuuk 
nal, literally “old maize,” which takes nearly 4 months to mature from time of 
planting. X-nuuk nal is tall and robust, with large ears containing 10–12 rows of 
large kernels on thick cobs. The origins of x-nuuk nal are complex and probably 
include the more recent (though still pre-Hispanic) introgression of maize races 
from South America along with Mexican progenitors. Presently x-nuuk nal, also 
known as tuxpeño, is grown along the entire sweep of the Mexican Gulf coast low-
lands, from Quintana Roo north to the U.S. border. It is one of the most productive 
and adaptable tropical maize landraces and has been widely used by plant breeders 
in tropical maize improvement programs worldwide (Bellon and Brush 1994).
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Falling between these two extremes are three other varieties of maize, x-t’uup 
nal and x-mejen nal, maturing in 2.0 and 2.5 months, respectively; and a third type, 
ts’íit bakal, which takes approximately 3.0–3.5 months. X-mejen nal (“young 
maize”) and x-t’uup nal (“youngest-child maize”) are very similar morphologically 
in plant height and ear size. They likely arose from hybridization between nal t’eel 
and x-nuuk nal landraces, making them relatively recently derived varieties (Arias 
et al. 2000). The ears of both x-mejen nal and x-t’uup nal have small, round kernels 
arrayed in 13–18 rows. Ts’íit-bakal (“long thin-cob maize”) varieties have a distinct 
maturation time, but as their name reflects, they also display the most unusual mor-
phology of all Yucatecan maize ears, having an extraordinarily thin, flexible cob 
along with closely packed kernels in a mere 8–10 rows. Wellhausen et al. (1952:146) 
refer to ts’íit bakal as a subrace formed by the hybridization of nal t’eel with the 
maize landrace olotillo, which is grown throughout southern Mexico.

Within the aforementioned landraces defined by maturation time and ear 
morphology, Mayan farmers distinguish and maintain individual maize populations 
based on kernel color (Castillo et al. 2000). Yellow-kernel maize (k’an nal) and 
white-kernel maize (sak nal) are the most widely grown color variants, followed by 
dark purple- or blue-tinted maize (x-éek’ jub) (Fig. 2). Some yellow maize populations 
are highly variable in color and contain individual plants whose kernels display vary-
ing mottles and shadings of red (Fig. 3). These red ears inspire a range of names in 

Fig. 1 Principal landraces of maize grown in central Yucatan (from right to left): nal t’eel, x-nuuk nal, 
ts’íit bakal, x-mejen nal and x-t’uup nal (ears of these last two are nearly identical morphologically). 
All races occur in yellow, white, red, and dark blue color morphs (Photograph by John Tuxill)
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Fig. 2 Examples of red- and reddish-colored morphotypes in a population of yellow x-nuuk nal 
maize from Yaxcabá, Yucatan (Photograph by John Tuxill)

Fig. 3 Ears of an x-éek’ jub purple-grained maize (x-nuuk nal) from Yaxcabá, Yucatan (Photograph 
by John Tuxill)
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Maya such as piix-cristo (the bloodied knees of Christ) for variegated red and 
yellow ears, and chak-choob (red hot) and x-granada (pomegranate red) for solid 
deep red ears. Despite this individual variation, most Yucatecan farmers refer to 
such maize at the population level as “yellow,” since the endosperm of the red 
kernels is yellow, and upon boiling and processing it yields yellow-colored nixta-
mal for tortillas or other food items. Some white-seeded maize populations also 
display occasional red-tinted morphs, which similarly are referred to as “white” 
maize based on the kernel endosperm color.

Uniformity of kernel color is one of the key characteristics that Yaxcabá farmers 
take into account when selecting the maize ears that will serve as seed for next 
year’s crop.3 The importance given to uniform kernel color was most commonly 
justified on aesthetic grounds, with mixtures of the principal white, yellow, and blue 
color morphs seen by many farmers as “ugly.” However, an additional explanation 
for farmers’ preferences for uniformity in kernel color (though not one they state 
directly) is that kernel color serves as a readily identifiable marker for particular 
agronomic and culinary traits (e.g., drought resistance and quality of tortillas) that 
may vary from one variety to another. This interpretation is supported by the fact 
that maize color variation linked to desirable agronomic or culinary traits, such as red 
or orange kernel variants within yellow- and white-seeded populations, is widely 
tolerated by farmers, if not encouraged:

I didn’t get any harvest after the hurricane, so this time I bought 3 kilos of improved seed 
from don Fulano for planting. It’s a white maize, but the kernels have their pintaditos [little 
streaks or spots of color, in this case red]. That’s how I know its seed that can be conserved 
[i.e. re-saved] and won’t spoil rapidly (Lead author’s field notes, 2002).

In this case the farmer interprets the presence of reddish coloration in the white 
kernels as an indication that the improved seed has crossed to a certain degree with 
local maize landraces and, presumably, acquired some of their desirable traits, such 
as increased storability and resistance to pest infestation.

Relative Abundance of Yucatecan Maize Varieties

In 2001, Yaxcabá farmers managed an average of 2.6 maize varieties per household, 
with one-quarter of the farmers growing more than four varieties apiece, and the 
maximum number of maize varieties managed by any one farmer being twelve. The 
easiest way to understand the data on maize varieties from Yaxcabá is in terms of 
“seed lots.” We use this term following Louette (2000) wherein a seed lot is a popu-
lation of seeds of one specific type of maize selected and planted by an individual 
farmer during a single agricultural cycle. More than half of all maize seed lots 
planted in Yaxcabá are long-maturing varieties, particularly x-nuuk nal populations 

3 The other selection characters are the size and health of the ear (which reflect yield potential) and 
kernel size (which farmers view as an indicator of germination reliability) (Latournerie Moreno 
et al. 2006).
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(Fig. 4), and they are even more dominant in terms of area planted (Fig. 5). Nearly 
all farmers maintain at least one long-cycle landrace; the minority of farmers (8%) 
who do not fit this pattern all specialize in growing locally adapted improved 
maize. Fast-maturing landraces represent 24% of seed lots and were grown by 48% 
of families. Similarly, creolized maize types were planted by 45% of the families 
surveyed and made up nearly one-quarter of the seed lots sampled in Yaxcabá in 
2001, but most farmers who grew them did so as a supplementary crop to their 
long-cycle maize. For both short-cycle landraces and creolized varieties, the mean 
estimated acreage planted per lot is less than one-third of that for long-cycle maize 
(Fig. 6). No family relied solely on short-cycle maize landraces for milpa produc-
tion, although their contribution to harvest was substantial for some farmers.

Farmers’ long-cycle seed lots were evenly divided between white and yellow 
seeded populations during 2001 (Table 2). The data on kernel color were obtained 
from farmers directly in interviews, and we verified farmers’ classifications of ker-
nel color visually when possible. Most farmers chose one or the other color type for 
their principal long cycle maize; only 22% grew both colors. Seed lots of the purple 
maize x-éek jub were grown by less than 10% of farmers, all of whom planted it as 
a supplementary crop. Likewise, most farmers only grew a single color of short-cycle 

Fig. 4 Distribution of maize diversity in Yaxcabá, Yucatan (2001) as measured by percentage of 
seed lots (n = 169). X-mejen nal and x-t’uup nal landraces are grouped together for this analysis
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maize; however, the majority of x-mejen nal populations grown were yellow seeded. 
The survey in Yaxcabá did not encounter any farmers who maintained populations 
of exclusively or predominantly red-kerneled ears, nor are any such individuals 
known within the community in general. Red appears to be the maize color least 
likely to be selected and maintained at the population level throughout Yucatan.

Fig. 5 Distribution of maize diversity in Yaxcabá, Yucatan (2001) as measured by percentage of hect-
ares occupied (n = 169). X-mejen nal and x-t’uup nal landraces are grouped together for this analysis

Fig. 6 Mean hectares planted per seed lot in Yaxcabá, Yucatan
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Given these data on relative abundance, it might be tempting to ascribe the low 
proportions of short-cycle maize (especially nal t’eel and x-t’uup nal) and purple 
x-éek’ jub maize to their being varieties that have undergone recent declines and 
are now on the point of disappearing entirely from Yucatec Maya agriculture – a 
familiar narrative of endangerment and loss of biodiversity due to the rapidly 
changing customs and practices of modernizing human societies. However, a brief 
review of Yucatec Maya field studies over the course of the twentieth century 
reveals that the present circumstances of maize are not as recently determined as 
one might think. For instance, Redfield and Villa Rojas (1962[1934]:45) recorded 
the following array of maize types in the village of Chan Kom:

Corn is grown by everyone and only a minority grow anything else. Most commonly a 
white variety (sak ixi’im) is grown, but a yellow maize (k’an ixi’im) is not uncommon; the white 
variety is sometimes preferred for local consumption, and is more easily sold. Less common 
and less favored varieties are ch’oob a kind with purple and white kernels, and an all-red 
variety, chak ch’oob…Both yellow and white corn occur in early and late varieties , but 
most of the early corn is of the yellow variety. Early corn (x-t’uup nal, or x-mejen nal) yields 
its harvest in from 10 to 15 weeks; late corn (x-nuuk nal) requires up to 4.5 months.

Most revealingly, short-cycle maize was grown by only a minority of Chan Kom 
villagers, principally because of the ritual obligations involved:

A ceremony very similar to the preceding [u jaanlil kool, a harvest offering], but involving 
the offering of only one hen, is known as u jaanlil x-t’uup. This ceremony is offered to the 
smallest and most important of the cháako’ob [god-spirits who bring rain], who is regarded 
as the guardian of a certain sort of corn (x-t’uup nal) that matures rapidly and is harvested 
a few weeks after planting… Most of the men in Chan Kom, in part restrained by the 
trouble of making the offering, do not plant this variety of maize at all. “I never plant 
x-t’uup nal,” said one of the majority, “because the x-t’uup is so demanding of offerings 
that when one neglects to make them he punishes one with serious sickness.” (Redfield and 
Villa Rojas 1962[1934]:137)

These and other references (Tozzer 1907; Villa Rojas 1945; Arias 1980) suggest that 
the array and abundance of maize varieties seen at present in Yaxcabá is character-
istic of central Yucatan over a span of nearly a century. Why have these patterns been 
so persistent? Why have most farmers favored a small subset of maize varieties 
(specifically yellow- and white-seeded x-nuuk nal) out of the total array available? 
How is it that they have maintained other varieties at consistently low levels for 

Table 2 Distribution of maize seed lots by grain color in Yaxcabá (2001)

Maize racial group

Grain color (proportion of seed lots)a

Yellow (%) White (%) Purple (%)

x-nuuk nal (n = 68) 46 47 7
ts’íit bakal (n = 22) 55 45 0
x-mejen nal/x-t’uup-nal (n = 37) 

and nal-t’eel (n = 3)
70 25 5

Creolized improved maize (n = 39) 54 46 n/a
aSeed lots of red-colored maize were not encountered in the survey. Individual 
red morphotypes do occur within some yellow and white maize seed lots
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close to a century, and quite possibly longer? Answering these questions requires 
understanding the effects of both the region’s unique agroecology, and the sociocul-
tural significance of Mayan foodways. The former is particularly important in regard 
to maturation time, while the latter is equally significant for kernel color.

Maize Maturation Time and Agroecology

Mayan farmers confront an environment in Yucatan that is extremely variable, and 
one of the best examples of this is rainfall. Precipitation during the growing season 
from May to October arrives primarily in the form of convection thunderstorms, 
which sweep across the Peninsula in temporally and spatially unpredictable patterns. 
It is not uncommon for a milpa to go without rain for 2 weeks or more at any point 
during the growing season.

The potential for smallholder farmers to make use of crop diversity as a general 
way of coping with variability in rainfall was illustrated by Wilkes and Wilkes 
(1972) in relating a conversation between the late Mexican ethnobotanist Efrain 
Hernandez Xolocotzi and a campesino in the state of Tlaxcala, where Hernandez 
asked the farmer what kind of maize he planted:

The old man responded that he grew yellow-corn, cream-corn and white-corn. When asked 
what was the earliest maturing corn, he said that the yellow took five months, the cream six 
months, and the white seven months to mature. When asked which yielded the most, he 
informed Hernandez that the yellow-corn gave a little, the cream more, and the white-corn the 
best. Hernandez then asked him if the white corn was the most productive, why didn’t he plant 
the best corn? The old man smiled and said “That is the question my son, who works at the 
factory, asks. Tell me, Mr. Agriculturalist, exactly how much and when will it rain next year?” 
At this point, Hernandez responded that he could not divine the future. With a knowing look, 
the old man said “Exactly! Therefore, I plant all three, so if there is little rain I always have 
some yellow-corn to eat. If there is more rain, I’ll have enough to eat with the cream-corn, and 
if it’s a good year, with plenty of rain, I have white corn to sell.” He added drolly, “Usually, it 
isn’t a good year.” (Hernandez X. 1970, cited in Wilkes and Wilkes 1972:38.)

The presence of short-cycle varieties of maize in the seed stocks of many Yaxcabá farm-
ers raises the possibility that farmers similarly are deploying crop diversity as a way 
of spreading out temporal risk and increasing the security of harvest. One exchange 
between a Yaxcabá farmer and a local researcher expresses parallel sentiments:

Interviewer: So why do you grow the nal t’eel?

don Esteban: Well, it provides the first ears and that way there is some to choose from.

Interviewer: Then why do you have the x-mejen nal?

don Esteban: That’s in case I happen to lose the first one.

Interviewer: And the “xtres meses” [3-month maize]?

don Esteban: After the x-mejen nal matures, that one follows right behind.4

4 Conversation documented by anthropologist C. Morales, 9 April 1999. From IPGRI Project files.
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In central Yucatan, the most common climatic event that raises problems for 
farmers is the canícula, an interaestival dry period of irregular duration that often 
appears in late July or August. Short- and long-cycle maize varieties represent two 
distinct strategies for coping with the annual specter of the canicula. In terms of the 
moisture requirements of maize plants, the single most critical period is when 
the plants are tasselling and silking – that is, when the male flowers are releasing 
pollen and the female flowers become receptive. The second most critical period is 
when the pollinated kernels are developing and the ears are filling out (Larson and 
Hanway 1977). Drought stress or inadequate moisture availability during this time 
period will depress maize yields (Shaw 1977). The precocious phenology of nal 
t’eel, x-t’uup nal, and x-mejen nal offers the possibility of completing flowering 
and ear maturation before the canicula’s onset in years when planting begins early 
(due to the timely arrival of the season’s first solid rains) or when the canicula’s 
onset is delayed (Fig. 7a). The very fact that maturation times are so finely parti-
tioned in Mayan ethnotaxonomy of short-cycle maize is suggestive of a high degree 
of uncertainty in predicting the canicula’s timing and severity.

Fig. 7 Comparison of maize phenology with average monthly rainfall in Yaxcabá, Yucatan: (a) Early 
maize (x-mejen nal). (b) Late maize (x-nuuk nal)
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Ts’íit bakal and x-nuuk nal varieties, by contrast, display a physiology where the 
immature plants, once established, are capable of weathering several weeks of 
drought conditions and then resuming their growth and development once the rains 
pick up again. With their longer growth cycle, flowering, pollination, and ear matu-
ration are timed to unfold after the canicula usually abates (Fig. 7b). Reflecting this 
phenology, most farmers cite their long-cycle seed lots (and especially x-nuuk nal) 
as their most drought-resistant maize.5

The timing and sequence of planting is an additional way for farmers to manage 
temporal risk. Some farmers cite a desire to give their maize plants the best chance of 
ripening before the canicula as their reason for planting their short-cycle seed lots first. 
Alternatively, other farmers who grow x-mejen nal maize plant them last in sequence 
so that they will have greater likelihood of flowering and ripening after the canicula 
has passed. There are limits to a farmer’s ability to stagger planting times, however. 
Farmers who plant out of phase with the majority of other farmers’ plantings in 
surrounding fields run a greater risk of having their maize seed and seedlings preyed 
upon by birds and mammals that would normally be dispersed across all fields in the 
surrounding area. Having varieties with different maturation periods allows Yucatecan 
farmers the maximum possible flexibility in planning for and coping with short-term 
adverse climatic conditions during the all-important maize-growing season.

Kernel Color and Social Meanings of Maize

Yucatec Maya farmers state a variety of reasons for why they grow maize of a particular 
color. In Yaxcabá, the typical response of informants to the question of why they grew 
a particular color of maize was “pues, this is the color seed I’ve always grown and I 
like it,” or “this is the seed my father gave me when I began making milpa on my 
own.” Probing further via interviews and participant observation, farmers with 
white-seeded maize populations generally cited culinary or aesthetic reasons for their 
preference, such as the quality of the tortillas that white maize produces, while farmers 
with yellow maize tended to argue for their preference based on agronomic grounds, 
in particular yellow maize’s resistance to drought and pests:

My maize is yellow seed, I like it because it is more resistant, it just holds up better. If you 
look at the kernel you’ll see it is round and very hard, while the white maize kernel is soft. 
Yellow maize doesn’t get infested by bugs rapidly, but the white maize sure does.

Maize seed color is a frequent topic of discussion and debate among community 
members, including within families, such as the following discussion that took 

5 In Spanish, farmers say that x-nuuk nal maize aguanta mayor (holds up better) or resiste más 
(resists more) under drought conditions; the very terminology they use suggests that drought 
resistance has a phenological basis, with x-nuuk nal plants in early stages of development “resist-
ing” or withstanding the canicula and other random temporary drought phases until the rains come 
in earnest in September.
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place 1 day at breakfast as family members were degraining the household’s yellow 
maize for preparation later in the day as tortillas:

Son: Papa, could we try planting white maize sometime?

Father: Why?

Son: Because the tortillas come out nice and white and soft.

Father: Yes, but white maize gets infested rapidly by bugs, and then next thing you know 
the seed is spoiled and ruined. That’s why I like my yellow maize better. It’s a good seed.

Mother: Oh, you know that’s not true! Don Fulano only plants white maize and he saves 
his seed just fine every year. I would like to eat white tortillas too.

Father: Well, you know who’s going to win this discussion? I am, because I’m the one who 
plants [the milpa].

Villagers’ arguments in favor of one or the other maize color have a basis in kernel 
morphology: white maize kernels have a soft, floury endosperm, while that of yellow 
kernels has a harder, more crystalline structure. These characteristics ultimately stem 
from subtle biochemical differences in the starch molecules of each type of maize. 
Given the perceived benefits of white vs. yellow varieties, one might expect that a 
higher percentage of farmers would grow both, if for nothing else than to take full 
advantage of the culinary and agronomic traits offered by each color. The fact that 
many farmers stick to just one maize color may reflect that the benefits are not always 
worth the extra time and effort involved in managing multiple seed lots.

Regarding purple maize, farmers who grow it commonly extol the quality of 
their tortillas: “tortillas made from x-éek’ jub maize are nice and soft and they stay 
that way even when they cool down, unlike white and yellow tortillas which get 
hard right away.” A similar appreciation for the culinary qualities of purple-maize 
tortillas has been noted among the Mopan Maya of Belize (Steinberg 1999). 
Nonetheless, attaching such importance to purple maize is not a universal trait of 
Mayan foodways. In surveys from Yaxcabá, a number of farmers who do not grow 
x-éek’ jub maize indicated that even though they know the tortillas stay soft longer, 
they find the color unappealing (“tortillas made from x-éek’ jub, they just look 
dirty, I lose my appetite when I see them”). Farmers’ wives sometimes complain 
about the color as well, because when they take the maize to the molino (a mecha-
nized flour mill, of which there are two in Yaxcabá) for grinding, the x-éek’ jub 
stains the machinery and leaves blue-colored spots on subsequent batches of white 
or yellow maize, which leads to conflicts with other women and the mill owners. 
Likewise, some farmers said their wives refuse to handle the dark red ears that 
occur as color morphs within yellow maize populations because they also stain 
other batches of lighter-colored maize dough.

While contemporary Mayan foodways and the agroecology of Yucatan provide 
a basis for understanding the patterns seen in the distribution and diversity of colors 
in Mayan maize, this ultimately is only part of the story. Ancient Mesoamerican 
iconography and writing make clear the central importance of maize as a sacred 
plant and sustainer of humankind (Schele and Miller 1986; Miller and Taube 1993). 
A close examination of indigenous writings reveals that the Ancient Maya also 
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interpreted the colors of maize kernels as having distinct symbolic and ceremonial 
importance. For instance, in the Popol Vuh of the Quiche’ Maya, the Creator-
Forefathers, Tepeu and Gucumatz, fashion the first human beings of both white and 
yellow maize dough (Recinos et al. 1950). A more detailed example is the Ritual 
of the Four World-quarters that opens the Sacred Book of chilam Balam of 
chumayel, one of a series of oral prophecies recorded by literate Maya individuals 
in Yucatan in the late 1700s (italics and bold ours):

The lord of the people of the south is the first of the men of the Noh family. ix-Kan-tacay 
is the name of the first of the men of the Puch family. They guard nine rivers; they guard 
nine mountains.

The red flint stone is the stone of the red Mucencab. The red ceiba tree of abundance is 
their arbor, which is set in the east. The red bullet-tree is their tree…Reddish are their yel-
low turkeys. Red toasted corn is their corn.

The white flint stone is their stone in the north. The white ceiba tree of abundance is the 
arbor of the white Mucencab. White-breasted are their turkeys. White lima-beans are their 
lima beans. White corn is their corn.

The black flint stone is their stone in the west. The black ceiba tree of abundance is their 
arbor. Black-speckled corn is their corn. Black tipped sweet potatoes are their sweet pota-
toes. Black wild pigeons are their turkeys. Black akab-chan is their green corn. Black 
beans are their beans. Black lima-beans are their lima-beans.

The yellow flint stone is the stone of the south. The ceiba tree of abundance, the yellow 
ceiba tree of abundance is their arbor. The yellow-bullet tree is their tree… colored like the 
yellow bullet tree are the wild pigeons which are their turkeys. Yellow green corn is their 
green corn… (Roys 1967[1933]:63–64).6

This description of the ritual makes clear the significance assigned by the Maya to 
the prevailing kernel colors of maize (still evident in Yucatan maize populations 
today) and the colors associated with the four cardinal directions of the Mayan 
cosmos. Colors had immense symbolic value for the ancient Maya (Schele and 
Miller 1986). The prevailing kernel colors of Mayan maize varieties – red, yellow, 
purple-black, and white – gave maize an additional level of symbolic meaning and 
significance in religious offerings and other ceremonial occasions.

The conception of maize as sacred continues to be expressed today in Yaxcabá 
through offerings made by farmers, both individually and collectively, in ceremo-
nies and gestures of reciprocity with the supernatural world, throughout the annual 

6 We have included Roys’ 1933 translation verbatim here (adding only several ellipses for brevity) 
although we do not agree with all his choices of terms. The Mayan term nal, he translates as 
“green corn” (or fresh, newly ripened corn) but in our experience it refers broadly to whole maize 
ears or the entire maize plant. He translates the Mayan term ixi’im simply as “corn” but we have 
found it to mean specifically maize kernels. Roys also translates ek hub as “black-speckled corn”, 
whereas we have found that Yucatec Maya farmers apply the name to any black-, blue-, or purple-
seeded maize. The term akab-chan is left untranslated by Roys, but he states that it corresponds 
to an archaic term for dark-colored maize. Note also that the Latinized Mayan alphabet used by 
Roys is different from that used currently; thus, the Mayan orthography in this text fragment does 
not conform to that followed in the rest of this chapter.
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agricultural cycle. The majority of these offerings are made by farmers directly, 
with a Mayan priest (j-meen) intervening in the most elaborate ceremonies such 
as the ch’a’ cháak (a rain calling held at the height of the growing season) and 
u jaanlil kool (a harvest offering). Mayan elders in Yaxcabá commonly refer to 
maize as la santa gracia – the sacred grace – and as such it is to be handled and 
treated with reverence and respect. For instance, one farmer’s wife commented 
to us that one should never toss out spoiled maize kernels when they can be fed to 
domestic animals, a gesture that is not only good household economics but also 
demonstrates respectful treatment of maize as sustenance.

While maize continues to be regarded as a life giving and ultimately sacred 
entity by many contemporary Maya households, there appears to have been a de-
emphasis of the specific ritual symbolism of particular maize kernel colors, com-
pared with that suggested by the previous description from the Sacred Book of 
chilam Balam of chumayel. In Yaxcabá, none of the Mayan ceremonies conducted 
as part of the annual milpa cycle, including the most elaborate ch’a’ cháak rain 
callings or u jaanlil kool harvest offerings, were observed to require maize ears or 
kernel of a particular color. White and yellow maize were used interchangeably in 
the preparation of sakab (a fresh maize beverage prepared only as a ceremonial 
offering), as well as for thickening the deep red stew (colored with achiote) that 
accompanies both ceremonies. Nixtamal from maize of all colors (white, yellow, 
blue, and red-tinted) was acceptable for the pibil waaj tamales prepared for the 
same ceremonies (Fig. 8). When farmers individually offer up a sample of maize 

Fig. 8 Scene from a ch’a’ cháak raincalling ceremony in Yaxcabá, Yucatan, where participants 
are preparing pibilwaaj tamales. Note that the pile of maize dough (nixtamal or masa) in front of 
the men contains a mixture of white and yellow maize (Photograph by John Tuxill)
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ears on their own household altars to give thanks at the start of the harvest, most 
farmers interviewed state that they choose las mas bonitas – the most aesthetically 
pleasing ears, large and free of insect damage--rather than paying specific attention 
to representative colors. It is not clear whether this is a recent de-emphasis in 
Yaxcabá and other lowland Maya communities, or a gradual ongoing process that 
may stretch back a century or more.

The one major exception to this trend in central Yucatan involves the dark purple 
maize éek jub, which in the form of nixtamal is frequently used to thicken a dark, 
rich stew called relleno negro. Made with turkey, pork, tomatoes, garlic, and large 
quantities of charred chiles, and cooked overnight in a piib or over a fire, relleno 
negro is traditionally served by Mayan families at weddings, religious celebrations, 
and other festive occasions. Some farmers regard éek jub maize as the only kind 
suitable for thickening a “proper” batch of relleno negro, since the dark blue color 
of the nixtamal enhances the black color of the stew. The enduring symbolic impor-
tance of relleno negro as a feast food extends in this case to éek jub maize itself, to 
the point where some Yaxcabá families grow the variety specifically to have a sup-
ply on hand for religious offerings or primicias that they sponsor every year. In 
other areas of Mesoamerica, the symbolic and ceremonial importance of maize 
colors may be more persistent than in central Yucatan. Among Mopan Maya com-
munities of central Belize, red and black maize ears have maintained specific sym-
bolic roles as offerings in traditional religious ceremonies, although these practices 
are now in decline across the region as individuals convert to Protestant beliefs 
(Steinberg 1998, 1999).

Conclusion: The Future of Maize Diversity

The splendid array of maize landraces present in milpas of Yucatan is the end product 
of several thousand years of directed selection by the region’s farmers. By classifying 
maize lineages and understanding their relationships, it is possible to gain insight 
into the cultural history of maize in Yucatan. The particular traits exhibited by 
maize varieties today reflect Yucatecan farmers’ short- and long-term responses to 
agroenvironmental conditions, the ecological demands of crop production, and the 
aesthetic, culinary, and religious sensibilities encompassed in Mayan foodways. 
With a range of maturation times represented by short-cycle maizes (nal t’eel, 
x-t’uup nal, and x-mejen nal) and long-cycle maizes (ts’íit bakal, x-nuuk nal), 
Yucatec Mayan farmers are able to minimize harvest risk and maximize household 
food security in an unpredictable and often adverse agroenvironment. One sign of 
the agronomic superiority of indigenous maize landraces in central Yucatan is that 
some thirty years after improved maize varieties were first distributed into the 
region, local landraces still account for at least 80% of the region’s annual maize 
plantings (Arias et al. 2000). Local aesthetic and culinary preferences at the heart 
of Mayan foodways also provide incentives for maintaining diverse Yucatecan 
maize landraces, including blue-, white- and yellow-kernel landrace morphs.
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While the present array of maize varieties in Yucatán has been relatively stable 
for decades if not centuries, it is clear that the social context of maize has evolved 
over time. For instance, while maize continues to be viewed as a living object that 
must be treated with respect and care as a foundation of human sustenance, the 
particular symbolic and religious context of individual maize color morphs no lon-
ger appears as specific or intricate as it once was in Yucatec Mayan communities. 
Over time, changes in the social and economic context of agrarian communities 
may even lead to the disappearance of certain crop varieties. This may be underway 
presently with nal t’eel populations that show characteristics of the original ances-
tral landrace (rather than x-mejen nal or x-t’uup nal traits). The nal t’eel samples of 
this kind that Wellhausen et al. (1952) collected came from villages not far from 
Mérida, where today it is difficult to find any traditional milpa being made, let alone 
an uncommon maize landrace like nal t’eel. This suggests a gradual geographic 
contraction of phenotypically ancestral nal-t’eel populations over time, toward east-
central and southern Yucatan. Our research team was able to make four collections 
of nal t’eel seed lots of this kind in the region in 1999, two of which came from 
Yaxcabá, but all of these had been lost by local farmers by 2001. In 2002, after 
extensive searching we found one additional nal t’eel seed lot with ancestral char-
acteristics, but overall this maize lineage now appears to be very rare. Many farmers 
knew of nal t’eel but said they were discouraged from growing it by the small ears 
and the difficulty of protecting the maize from bird and animal predation due to it 
being the earliest ripening variety. At one time, the value of nal t’eel as a “famine 
breaker” crop may have been great enough for more farmers to go to the trouble of 
cultivating it, but that no longer appears the case now that maize supplies are avail-
able for purchase year-round in most Yucatan communities.

Nal t’eel is a reminder there is no guarantee that the perceived benefits of native 
landraces at any one point in time will be sufficient to ensure their future persistence, 
or that the path of Mayan agriculture over the past century will always be an accurate 
predictor of farmers’ future management of their agricultural endowments, including 
biodiversity. One often-overlooked way of providing incentives to maintain unique 
crop varieties is to reinforce the idea that they are an irreplaceable part of a society’s 
or community’s cultural heritage, as well as an economic or ecological resource. 
Keeping maize diversity alive in Mesoamerica is not just a task for farmers, it involves 
everyone who recognizes and appreciates the value of this most remarkable plant.
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