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Soils of the municipality of Hocabá, Yucatán, México, were identified according to both Mayan farmers’ knowledge and the World
Reference Base for Soil Resources (WRB). To identify Maya soil classes, field descriptions made by farmers and semistructured
interviews were utilized. WRB soils were identified by describing soil profiles and analyzing samples in the laboratory. Mayan
farmers identified soils based on topographic position and surface properties such as colour and amount of rock fragments and
outcrops. Farmers distinguished two main groups of soils: K’ankab or soils of plains and Boxlu’um or soils of mounds. K’ankab is a
group of red soils with two variants (K’ankab and Haylu’um), whereas Boxlu’um is a group of dark soils with five variants (Tsek’el,
Ch’ich’lu’um, Chaltun, Puslu’um, and Ch’och’ol). Soils on the plains were identified as Leptosoils, Cambisols, and Luvisols. Soils
identified in mounds were Leptosols and Calcisols. Many soils identified by farmers could be more than one WRB unit of soil and
vice versa; in these cases no direct relationship between both classification systems was possible. Mayan and WRB soil types are
complementary; they should be used together to improve regional soil classifications, help transference of agricultural technologies,
and make soil management decisions.

1. Introduction

Local soil classification systems play an important role in
many agricultural sites throughout the world but they have
not considered to construct scientific classification systems
[1]. Opportunities to use traditional systems to improve
scientific soil classifications, mapping, and environmental
impact monitoring are not fully exploited [2]. In countries
like Mexico, indigenous soil knowledge of ancestral groups
[3–7] need to be understood to facilitate planning, transmis-
sion, and implementation of new agricultural technologies
[3, 8].

Local knowledge is restricted geographically, dynamic,
collective, diachronic, and holistic; it is the product of a long

observation history, analysis, and management of the natural
resources, transmitted orally from generation to generation
[9]. Traditional soil classification systems, created by the
users, have a local importance and are based on properties
easily affected bymanagement [10].This knowledge is enough
to understand and manage the soil in a local way to solve
short term specific problems [2, 11, 12]. On the other hand,
scientific soil classification systems are based in measur-
able and observable soil characteristics defined in terms of
diagnostic properties, materials, and horizons related to the
soil morphology [13]. Traditional knowledge is being lost
because these new regionally applied scientific schemes do
not consider it. Incorporation of both types of knowledge
into a more useful scheme requires the development of a



2 ISRN Soil Science

91
∘
00


90

∘
00


89

∘
00


88

∘
00


87

∘
00



22
∘
00



21
∘
00



20
∘
00



19
∘
00



0 50 100
Graphic scale

(km)

Yucatán

Yucatán

Mérida
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Figure 1: Study zone.

common language among farmers, extensionists, technicians,
and researchers.

In Yucatán, farmers descended from the old Mayan
culture still have a great quantity of knowledge about soils,
which they continue using for their agricultural practices
[5, 8, 14]; studies concerning this matter are descriptive and
only a few have attempted to systematize this knowledge
and relate it to scientific soil classification systems [15–17]. In
this study the soils of the municipality of Hocabá, Yucatán,
México, were identified according to the Mayan farmers’
knowledge and theWRB system.The differences and similar-
ities between the two systems were analyzed in order to iden-
tify the best correspondence between them.

2. Materials and Methods

2.1. Study Zone. Themunicipality of Hocabá is located in the
central region of the state of Yucatan at 20∘ 49Nand 89∘ 15W
within the geomorphologic landscape defined by Lugo [18] as
a “structural plain almost horizontal marginal to the coast”
with up to 10m of altitude (Figure 1). Hocabá occupies an
area of 81.75 km2 that represents 0.18% of the state territory
[19]. The climate is subhumid tropical with a summer rain
season Aw

1
(i)g [20, 21]. The dominant vegetation is low

deciduous forest [22] and the main crops of the land are sisal
(Agave fourcroydes Lem.) and corn [23]. Two geologic zones
converge in this area: a 58 million years ago limestone zone,
with fine grain silicated and scarce presence of fossils in the
majority of the municipality, and a 13 to 25 million years
ago limestone zone, in the southeast part of the municipality,
with cream and brownish microcrystalline grey rocks with
great amount of fossils [24]. Intercalated zones of plains and
mounds compound the topography.Mounds reach diameters
of 3 to 10m and heights up to 3m; the plains usually have a
diameter of 10 to 30m [14].

Forty semistructured interviews with Mayan farmers
were carried out in order to obtain information about
the Mayan soil knowledge of the municipality of Hocabá.
Interviewed farmers were “milperos” (farmers who grow

Table 1: Characterization of interviewed farmers from Hocabá,
Yucatán, México.

Farmer age Years doingmilpa Number ofmecates∗

Range (years) 𝑛 Range 𝑛 Range 𝑁

20–29 3 1–9 6 1–9 3
30–39 1 10–19 7 10–19 6
40–49 8 20–29 6 20–29 12
50–59 7 30–39 4 30–39 6
60–69 10 40–49 4 40–49 5
70–80 8 50–59 9 50–59 3
>80 3 >60 4 >60 5
∗1mecate = 400m2.

milpa—association of corn, bean, and pumpkin) because they
are the ones who have more contact and experience using
the soil resource. Interviews were conducted directly on the
parcel of each farmer where they were asked to mention and
show the types of soils they knew, their properties or ways
to recognize them, and their abundance and distribution.
Farmers were also asked about types of crops they prefer to
grow on each kind of soil, type of management, fertilizing,
mainweeds, and typical problems.The only criterion to select
a farmer to be interviewed was the occurrence of their parcel
in any of the two main areas of corn production within
the municipality [23]. Farmers that only spoke Maya were
interviewed with the help of a translator. Based mainly on
the predominant responses obtained during the interviews
as well as the observations made on the field, the scheme
of the Mayan soil classification for this area was built. Once
theMayan soils types were recognized, representative pits for
each Mayan soil identified were excavated and profiles were
described [25], sampled, analysed, and classified using the
WRB classification system [13]. A comparative approach was
used to establish similarities and differences between Mayan
knowledge and WRB system.

3. Results

The 40 interviewed farmers (4% of the milperos of the
municipality) recognized 11 different classes of soils. Most of
the interviewed farmers of the study area were older than 40
years, with variable experience on makingmilpa and worked
an average area of 1 ha per year (Table 1). Farmers from 60 to
69 years old provided the majority of information about the
recognition of the soils, identifying eight classes. Farmers of
the three older ranges of age recognized all the types of soils
found on the municipality (Table 2). There were only 2 out
of 11 classes of soils recognized by all the farmers (Boxlu’um
andK’ankab); the other 9 classes were recognized only by 25%
or less of the farmers. The soil properties that Mayan farmers
considered to classify their soils are very easy to be observed,
these properties included topographic position and colour
followed by amount of rock fragments, outcrops, and water
retention (Table 3).

Farmers also recognized differences between soils accord-
ing to the crops they prefer to grow on each class of soil
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Table 2: Number of soils recognized by the interviewed farmers from Hocabá, Yucatán, México.

Name
Age range

20–29 30–39 40–49 50–59 60–69 70–80 >80 %
𝑛 = 3 𝑛 = 1 𝑛 = 8 𝑛 = 7 𝑛 = 10 𝑛 = 8 𝑛 = 3 𝑁 = 40

K’ankab 3 1 8 7 10 8 3 100
Boxlu’um 3 1 8 7 10 8 3 100
Puslu’um 4 3 3 25.0
Ch’ich’lu’um 1 1 2 1 12.5
Muluch buk’tun 2 2 1 12.5
Ek’lu’um 1 1 1 7.5
Ch’och’ol 1 2.5
Tsek’el 1 2.5
Chaltun 1 2.5
Chaklu’um 1 2.5
Haylu’um 1 2.5

Table 3: Characteristics of the Mayan soils of the municipality of Hocabá, Yucatán, México.

Name Visual characteristics
Soil color Topographic position Superficial rock fragments Outcrops Water retention

K’ankab, Chaklu’um Red Only on plains Low or none Low or none Good

Haylu’um
Brown or

reddish-brown (dark
colors)

Base of the mounds Low amount of fine
gravels or none

Hard rock within first
10 cm. Bad

Chichlu’um Clear brown or black On the flat top of the
mounds A lot of fine gravels Low Good

Puslu’um Black Mounds Low amount of gravels or
none

Hard rock within first
10 cm. Very bad

Ch’och’ol Black Base of the mounds Piles of cobbles None Good
Tsek’el, Yan yan
tunichi’, Mulu’ch
buk’tun

Black Mounds High in gravels, stones,
and cobbles High Bad

Chaltun Black Mounds Low or none Very high Bad

and the agronomic problems they perceive (Table 4). They
do milpa in any type of soil without discriminating between
mound or plain soils. Specifically, they usually prefer sowing
varieties of local chilli (Capsicum spp.) in the mound soils
called Ch’ich’lu’um. Similarly, vegetable crops and other great
diversity of crops are usually sowed in the plain soils free of
rock fragments and outcrops called K’ankab. Weeds develop
quicker on plain soils because there aremore seeds there than
in the mound soils and they can germinate at any moment
when conditions become favourable. Among the plants that
are exclusive or develop quicker on mound soils are Chichibé
(Sida acuta Burm.) and Sac kaatzim (Mimosa bahamensis
Benth.), while on plain soils Sacchiu (Abutilon permolle
(willd.) Sweet) and other grasses, Habı́n (Piscidia piscipula
Sarg.), Tzalam (Lysiloma latisiliquum (L.) Benth), Tsotsk’ab
(Mentzelia aspera L.), Kiintal (Desmodium purpureum (Mill.)
Fawe), and Tajonal (Viguiera dentata (Cav.)) were also men-
tioned.

Farmers pointed out the following problems, remarking
that they are present with different intensity in each soil
class. Generally, mound soils have lower water retention and

incidence of gophers, raccoons, and weeds than red soils.The
sum of all these factors results, according to farmers, in low
yields.

Farmers also use the type of rock associated with soils
to classify them. Even more, farmers classify and use those
different types of rocks according to their properties and use
(Table 5). Farmers recognized five types of rocks; from those,
two of them have relevant properties to agriculture, as they
appear to have good water retention.

According to the WRB, soil units identified on the plains
were Chromic Luvisols (LVcr), characterized by the presence
of a Bt horizon and CEC > 24 cmol kg−1 through the whole
profile; Epileptic Cambisols (lep-CM), Endoleptic Cambisols
(len-CM), and Endoskeletic Cambisols (skn-CM) having
a Bw horizon but varying in depth and amount of rock
fragments; and Lithic Leptosols (li-LP), which are soils up to
10 cm depth (Table 6).

On the mounds, the soil groups were Leptosols (LP) and
Calcisols (CL). Both are dark colored (chroma less than 3)
and have high organic matter contents from 23 to 50% (Table
7). Both groups have minimal amounts of fine earth due to
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Table 4: Crops and agronomic problems of the soils of Hocabá, Yucatán, México.

Maya soil name Preferred crops∗ Detected problems

K’ankab

Jamaica (Hibiscus sp.),macal (Xanthosoma
yucatanense), jicama (Pachyrhizus erosus), yuca
(Manihot esculenta), and sweet potato (Ipomoea
batatas).

Weeds grow faster. Tuzas (Dasyprocta mexicana)
and raccoons (Procycon spp.) are more frequents.

Haylu’um Maize (Zea mays), beans (Phaseolus spp., Vigna
spp.), and pumpkins (Cucurbita spp.). As they are shallow soils, maize falls down easily.

Ch’ich’lu’um Chili pepper (Capsicum spp.) and sometimes sweet
potato. Tuzas (less frequent).

Puslu’um Maize, beans, and pumpkins Shallow soils, low water retention.

Ch’och’ol None Little surface for planting (too many rock
fragments)

Tsek’el, Yan yan tunichi’,
Mulu’ch buk’tun Maize, beans, and pumpkins Little surface for planting (many rock fragments).

Presence of weeds.

Chaltun Maize, beans, and pumpkins Little surface for planting (too much rock).
Very shallow soils.

∗Farmers do not have any preference to where to grow Sisal (Agave fourcroydes); they all agreed that the more rock fragments and outcrops in the soil the better
the growth of Sisal.

Table 5: Types of rock and their characteristics according to the farmers of Hocabá, Yucatán, México.

Maya name Spanish name∗ Use Characteristics

Saktunich o Sascab Creta To build roads It converts in powder and absorbs much
water

Xuxtunich Roca desgranable
Like sandpaper to cleaning

animals, to complete
albarradas∗∗

It breaks easily even by hand or when it is
burned and absorbs water

Toktunich Roca fracturable To build albarradas
Very hard, when it is buried is not broken
only turns black and does not absorb

water

Sakalbox Roca soluble To make hand grinders and
albarradas

It is the hardest one and does not absorb
water

Haysaltunich Laja Pib∗∗∗, to complete albarradas Does not absorb water
∗Only laja is a common name among farmers, the other 4 names were derived from observations of their properties; ∗∗Albarrada is a wall made of rocks;
∗∗∗Pibmeans cooking in pits.

the high content of rock fragments. There are three different
types of Leptosols: (1) Hyperskeletic Leptosol (LPhsk), having
more than 80% by weight of rock fragments; (2) Nudilithic
and Lithic Leptosol (LPli), having a depth less than 5 and
10 cm, respectively, and; (3) Calcaric Humic Leptosol (LPca-
hu), more than 10 cm in depth, high organic matter content,
and calcium carbonate content less than 40%. Two types of
Calcisols were recognized (CL): (1) Epipetric Skeletic Calcisol
(CLptpsk) and (2) Epileptic Skeletic Calcisol (CLlepsk) both
of them differing in their depth.

4. Discussion

4.1. Soils Identification. In Hocabá, Yucatán, soil knowledge
is being lost because there are less young people interested
in making milpa, the main activity that relates farmers to
soil. Whit each generation, fewer young people engage in
this activity because most of them prefer a salaried work or
studying. Moreover, most of the adults younger than 50 years
old performmilpa in an intermittent way combining it with a
salaried work [26]. The reduction of the available forest area

to make milpa is also a factor in the abandonment of this
activity [23]. All these causes are promoting the loss of the
traditional soil knowledge; this is supported in this study by
the observed relationship between farmers’ age and number
of soils they recognize. Loss of traditional soil knowledge is
occurring similar to other parts of the world [2].

No classification system is static [12] and the Mayan soil
classification is not an exception. Synonymies and differences
in the descriptions given by the interviewed farmers con-
firmed this situation. In this study, four cases of possible
synonymies were found: Puslu’um and Ch’ich’lu’um, K’ankab
and Chaklu’um, Boxlu’um and Eklu’um, and Muluch buk’tun
and Tsek’el. The first three cases are reported by [8, 15] as
different soil classes.

Soil names and descriptions provided by the farmers
were contrasted with those of previous works [15, 17]; all
of them presented a similar number of soil classes and the
descriptions were highly consistent, although some names
varied (Table 8). In those works done at state and regional
levels, only three additional soils were reported for the study
area (Ya’axhom, Ak’alche, and Kacab), suggesting that Mayan
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Table 8: Comparison between the descriptions of the soils found in the municipality of Hocabá, Yucatán, México, and those presented in
others studies.

Maya name∗ Aguilera (1958) [31] Duch (1988, 1991) [15, 16] This study

K’ankab Light red, deep soils Reddish brown color. Found it in plain
terrains Red soil

Boxlu’um — Black color Black or dark soil

Puslu’um — Remarkable less amount of rock
fragments than Boxlu’um

Black soil, soft, with no rock
fragments. It dries out quickly

Ch’ich’lu’um — Very hard and gravel aggregates Soil with abundant amount of gravels
Muluch buk’tun — — Soil with a lot of rock fragments

Ek’lu’um Organic soil on calcareous rock
(Ek’lu’um Tsek’el) — Black soil

Ch’och’ol Soil with calcareous rocks along
profile

Soil with abundant rock fragments on
the surface Soil under piled rock fragments

Tsek’el Calcareous rock with a thin layer
of soil

Shallow soil with abundant rock
fragments Soil with abundant rock fragments

Chaltun Soil over laja rock Soil with calcareous armour exposed Black shallow soil.
with cracked or holed rock

Chaklu’um — Soil more red than K’ankab Dark red soil

Haylu’um — — Very shallow soil. Less than 10 cm
depth

∗Writing of the Maya names is according to the Porrúa dictionary [32].

knowledge of soils is similar in the whole state. Typically,
farmer classifications are highly variable or they have little
consistency from region to region [8, 12, 27]; however, it
seems that the Mayan soil knowledge is quite homogeneous,
even at regional level [8]. This homogeneity can help to
facilitate its systematization.

On the other hand, this apparent homogeneity could
also indicate a loss of the soil knowledge. This statement
is supported by the results of this work in which only two
classes of soils were recognized by all the interviewed farmers
(Boxlu’um and K’ankab) and these two terms were used to
refer to the rest of the soils when they did not know them.

Most of the classification systems reflect the priorities of
who propose them [28]. Characteristics that Mayan farmers
use to classify soils are mainly visual and intimately related to
their agricultural activities.

Farmers recognized colour differences among soils; how-
ever, it was observed that there are different tones that farmers
do not consider as distinctive elements. A particular case
is the Mayan term Box that means black or dark. Many
farmers referred the soil called Chichlu’um that is usually
light brown to dark brown as simply Boxlu’um. However,
apparently this is related to the absence of a Mayan word
to designate brown color, although some farmers used the
Spanish term “achocolatado” (colored as chocolate) to refer
to this colour. Another special case is the soil called K’ankab
whose common translation is “yellow place at the bottom” in
attention to subsuperficial soils horizons [8].TheMayanword
Chakmeans red; thus,Chaklu’um are red soils.These soils are
darker than other red top soils such as K’ankab.

Soil depth was only an important characteristic for
farmers to differentiate between shallow (soils < 10 cm) and
deep soils (soils > 10 cm). Farmers recognized these soils

empirically during sowing when they insert their sowing
stick, by observation of aerial roots on maize plants, or when
maize plants fall down due to the wind action because roots
lack deep anchorage. Farmers affirmed that mound soils are
not very deep but they pointed out that roots always find
cracks in the rocks to continue growing. Shallow soils are
called Haylu’um in both plains and mounds and correspond
to Nudilithic Leptosols. Farmers judge the depth of K’ankab
by its surface color, the darker the soil is the shallower it is,
and the lighter the soil is the deeper it is. Bautista and Zinck
[8] reported these differences in deepness for K’ankab soils.

The microtopographic position, superficial amount of
rock fragments, and outcrops are three characteristics that the
farmers always consider together. We found five rock types
with different uses and it is possible that they influence soil
characteristics and soil genesis [14, 26]. For example, soils
called Ch’och’ol can only be found at the base of the mounds
under stone accumulations (Hyperskeletic Leptosols), while
soils designated Chaltun are almost always near the mounds
but present bedrock very near to the surface (Nudilithic
Leptosols).

Water retention is a characteristic that many farmers
recognized but their comments relative to this property were
inconsistent. For many farmers soils that do not retain water
(they dried out first) were those on themounds, while others
assured that it was the soils on the plains. This disagreement
can be due to the farmers not considering the variability in the
amount of rock fragments or the depth of the soils as factors
that determine the water retention. In fact, this characteristic
was only relevant to recognize the soil called Puslu’um, which
farmers consistently designated as the soil that dried out first.

Other studies have found that soil texture is an important
property for local classifications [11, 29], but it seems that this
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is not the case of the Mayan classification, because none of
their agricultural practices requires a direct physical contact
with the deeper layers of soil.

4.2. Soils Uses. Preferences for growing crops were mainly
linked to the more availability of workable surface for sowing
in plain soils. Farmers like to grow most of their crops on
the K’ankab soils, because the absence of rock fragments
and outcrops makes field operations easier and quicker. The
one clear exception is the soil called Ch’ich’lu’um, in which
farmers prefer to sow peppers and sweet potato, arguing that
they only grow well in that class of soil. It is possible that
a nutritional reason exists to explain the best development
of those crops in that class of soil, but this remains to be
confirmed with soil fertility analyses.

Although some farmers said that with good rain the
mound soils give better production, most of them assured
that crops on mound soils as well as plain soils grow well
if it has rained well and on time. On the other hand, when
rain is not good, some farmers said that the mound soils
produce higher yields while others argue that the plain soils
do. The reason for these inconsistencies could be the depth
of the soils and the amount of rock fragments and outcrops.
Comparatively, shallow soils can store less water than deep
soils, but amount of rocks and stones on mound soils help to
conserve the humidity better than in shallow plain soils.

Soil water content is a property associated by farmerswith
the presence of weeds. In this regard, they said that they have
many problems to control weeds because as soon as it rains,
weeds appear in the soil. They also pointed out differences in
weed composition and abundance between mound and plain
soils. A farmer makingmilpa in the same place for five years
in a row said that every year he had to usemore herbicide and
dedicate more hours to remove weeds than the earlier year.

In contrast to what the authors of [16, 17] found, the
farmers interviewed in this study did not use any terms to
refer to soil fertility. This is perhaps because these authors
did their studies using a deeper anthropologic approach.
The author of [16] developed the hierarchical classification
of the soils of the Puuc region of the state of Yucatan and
outlined a classification departed from a linguistic point of
view, grouping the soil classes according to the meaning of
the Mayan names as well as some management aspects. Such
research is important to obtain information that may no
longer exist among the contemporary inhabitants of a region.

5. Comparison and Systematization

Our results suggest that Mayan soils knowledge is given at
three levels (Figure 2). In level one, topographic position
mound (Muluch) or plain (K’ankabal). Mound soils are dark,
generally black, grey, or brown, while plain soils are red to
red-brown which makes a first division among soil classes
resulting in a general designation for soils according to their
color. Dark soils are designated as Box’luum and red soils as
K’ankab. The prefix Box means literally black but it is used
to refer to all classes of dark colours. On the other hand, the
prefix K’an means literally yellow but is used to designate
light red soils on plains. Level two is almost exclusive for

mound soils since in the plains the amount of rock fragments
and outcrops are nearly absent. However, in some cases, red
mound soils, having abundant amount of rock fragments and
outcrops, were observed and recognized by farmers asCh’ich-
K’ankab or Tsek’el-K’ankab. This was the only case where
farmers used a compound name mixing two single names.

In level three, variations of soils from the second level
were recognized according to their association with specific
topographic position. Here, there were two subdivisions:
(1) soil names ending with the Mayan word lu’um, which
means soil, for example, Ch’ich’lu’um—soil with gravels—
(Hsk-LP) or Haylu’um—very shallow soil—(Nu-LP) and
(2) soils that were designated according to the specific
microtopographic positions on which they occur, for exam-
ple, Ch’och’ol—soil under piled rock fragments—(Hsk-LP),
Tsek’el—soil among rock fragments—(Nu-LP), Chaltun—soil
between outcrops—(Nu-LP). At this level, soils in mounds
were recognized as K’ankab, Haylu’um Ch’ich’lu’um, Tsek’el,
Chaltun, Puslu’um, Ch’och’ol, and so on. In the case of the
plain soils, farmers only recognized two variants:K’ankab and
Hay’lu’um. In both cases when farmers were not sure of the
specific nameof the soil, they designate asBoxluu’m to all soils
in mounds and K’ankab to all soils in plains.

Following this scheme, it can be seen that level one
(mound soils and plain soils) is the most studied level so far
[5, 14, 15]. It is in the second and third levels that research
is needed. It is in those levels where the participation of the
farmers is important in order to better understand each one
of the elements of the landscape and topography that they
recognize and use to identify soils.

Mayan soil types and WRB units cannot be directly
related to each other because these systems share few diag-
nostic properties and assign them different relative impor-
tance [8]. Many soils identified by farmers relate with more
than one WRB group of soil and vice versa; in these cases,
no direct relationship between both classification systems is
possible (Table 9).

People’s understanding of soils constitutes a complex
knowledge system, with some categories similar or com-
plementary to those used by modern soil science [8, 30].
For example, even though hierarchical levels of the WRB
system are based on qualitative and quantitative data, they
use qualifiers to distinguish soils at secondary levels. Some
of those characteristics, that is, gravels or rock fragments
percentage, are related to the Mayan approach. For instance,
amount of rock fragments is a very important property for
building hierarchal levels in the Mayan soil nomenclature
(e.g., Ch’och’ol) as well as in the WRB classification at the
qualifier level (e.g., Hyperskeletic and Skeletic Leptosols).

6. Conclusions

In Hocabá, Yucatán farmers distinguished two main groups
of soils: K’ankab or soils of plains and Boxlu’um or soils of
mounds. K’ankab is a group of red soils with two variants
(K’ankab and Haylu’um), whereas Boxlu’um is a group of
dark soils with five variants (Tsek’el, Ch’ich’lu’um, Chaltun,
Puslu’um, and Ch’och’ol). Soils on the plains were identified
as Leptosols, Cambisols, Cambisols, and Luvisols. Soils
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Mayan soil types
Level

0

1

2

3

Soils in plains (K’ankabal)
(K’ankab)

K’ankab

Soils in mounds (Muluch)
(Boxluu’m)

Mounds dominated by
rock fragments

Mounds dominated by
outcrops

Deep soils 
(less than 10 cm)

(color: red or
reddish brown)

(less than 10 cm)
(color: red or
reddish brown)

Shallow soils Soils with abundant
fine gravels

(color: light
brown, grey,

or black)

Soils
free of rock
fragments

(color: grey 

Soils in between
outcrops

(color: black)

Soils in piles of
stones and cobbles

(color: black)

Soils contained
in rock holes
(color: black)

Shadow soils
(less than 10 cm)

(color: black)

Haylu’um
Ch’ich’lu’um

Puslu’um Tsek’el Ch’och’ol Chaltun

or black)

Figure 2: Mayan soil types in Hocabá, Yucatán.

Table 9: Relationship between WRB soil units and Mayan soil types.

WRB soil group Dominant kind of rock Topographic position Mayan soil class
Chromic Luvisols
Eutric Cambisols
Mollic Leptosol

Fracturable Any part of the plains K’ankab

Nudilithic Leptosol Fracturable Base of the mounds Haylu’um
Hyperskeletic Leptosol Ch’ich’lu’um
Haplic Calcisol
Hyperskeletic Leptosol Graintable and powderable Flat tops of the mounds Puslu’um

Ch’ich’lu’um
Petrocalcic Calcisol Fracturable and grainable Top of the mounds Puslu’um

Nudilithic Leptosol
Hyperskeletic Leptosol

Fracturable
Fracturable
Fracturable

Top of the mounds
Sides of the mounds
Base of the mounds

Boxlu’um
Tsek’el
Ch’och’ol

Rendzic Leptosol
Nudilithic Leptosol Fracturable Top of the mounds

Sides of the mounds
Boxlu’um
Tsek’el

Nudilithic Leptosol
Lithic Leptosol
Nudilithic Leptosol

Soluble
Soluble

Fracturable

Top of the mounds
Sides of the mounds
Base of the mounds

Chaltun
Boxlu’um
Haylu’um

identified in mounds were Leptosols and Calcisols. Mayan
soil types and WRB groups are complementary; they should
be used together in order to improve both soil classifications,
to help transference of agricultural technologies, and make
soil management decisions. Soil characteristics that should
be considered for a local soil classification system are
topographic position (plain or mound), colour, amount of
rock fragments and outcrops, and soil depth or effective
rooting depth.
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[5] F. Bautista, J. Jiménez, J. Navarro, A. Manu, and R. Lozano,
“Microrelieve y color del suelo como propiedades de diag-
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