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The legumes of the short day plant L. e. esculenta, and those of L. e. paniculata
which mature during the rainy season, are replaced during most part of the year
by L. . glabrata, which produces legumes all year round, as long as water is pro-
vided. Regionally (State of Mexico), the legumes of L. m. macrophylla are offered;
so are the leaves, pod galls (bolochocos) and dry seeds of L. esculenta (guajesquite)
(Guerrero, Morelos and Puebla); the fresh legumes of L. cuspidata Standley are
sold in the weekly market of Ixmiquilpan, Hidalgo, during the production season
(September). Legumes of L. confertiflora Zarate subsp. adenotheloidea Zarate (1994),
both cultivated and gathered wild at Chapulco, Puebla, and nearby locations, are
commercialized in local markets in the area of the Tehuacan Valley. Products in
the market come mainly from cultivated populations, but may also have wild or
somewhat managed provenance. In the first case are all instances of L. [. glabrata,
and most examples of sale of L. esculenta and L. c. adenotheloidea. Wild provenance
is dominant in commercialized products of L. macrophylla and L. cuspidata.
Guajesquite made from L. e. esculenta is mainly from wild trees, although there is
evidence of a possibly long history of management of some apparently wild popu-
lations (Casas and Caballero 1996). Legumes of L. c. adenotheloidea in markets come
from both cultivated and wild trees. Most taxa are known to be considered edible
and are gathered from wild or somewhat altered populations (Appendix 1).

Leucaena esculenta.— This species is native to the Balsas River Basin at elevations
from 850 to 2200 m above sea level, it is found cultivated in this area and in Cen-
tral Mexico, in Zacatecas, Jalisco, Hidalgo, Puebla, Veracruz, Michoacén, México,
Guerrero, Morelos, Oaxaca and Chiapas (Zérate 1994:132, figure 6). Outside this
area it is occasionally found cultivated. The subspecies esculenta is common in the
northern and western part of the distribution, whereas the subspecies paniculata is
found at higher altitudes in Zacatecas, Puebla, Guerrero, Morelos and Oaxaca. In
Oaxaca, the characteristics distinguishing subspecies esculenta and paniculata -re-
spectively, angled branches and red flowers vs. terete branches and reddish flowers,
among others- are frequently combined in cultivated individual trees. Local wild
populations of L. e. paniculata do not have such mixed characteristics (Zarate 1994).
This may be due to hybridization between both subspecies, aided by the above
mentioned overlap in phenology, as suggested by the polyploidy of these south-
ern populations of the guaje rojo. Archaeobotanical evidence supports that such
hybridization would have derived from the diffusion of L. e. esculenta to areas
with native L. e. paniculata populations (Zarate 1994). Subspecies paniculata is some-
times cultivated, particularly in the margins of the distribution of subspecies
esculenta, at or above 2000 m, in the states of Morelos, Puebla and Oaxaca. Subspe-
cies matudae, is endemic to the Central Balsas Basin area, and has not been seen
cultivated (Zarate 1994).

The guaje rojo is gathered from wild and managed trees for consumption of
the fresh (green) seeds, which are eaten raw or cooked. The reddish legumes -tied
up in bundles- are sold in markets in many parts of Mexico. Subspecies esculenta is
deciduous, flowering while leafless -an adaptation of tropical dry tropical forest
trees. Legumes of most highly prized L. e. subsp. esculenta trees (hueyuaxin) ma-
ture in the spring, while other populations -having lower quality- mature later.
Thus, the legumes of guaje rojo are available from August to March. Subspecies
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paniculata matures during the summer and fall. The Valley Zapotec from Mitla,
Oaxaca, take advantage of both subspecies, recognizing them as lya gusghi (lya,
Valley Zapotec generic name, and gusghi, rainy season; “rainy season guaje”) and
lya kures (similarly, “dry season guaje”) (Messer 1978; Zarate 1994).

Within the heartland of the guaje rojo, in the Canada Region of Guerrero, the
seeds of subsp. esculenta are extensively gathered from wild and managed popu-
lations to be prepared as guajesquite which may be stored for further use. It is sold
in local markets (e.g., Iguala and Huamuxtitldn, Guerrero and Cuernavaca,
Morelos) by seed merchants. Within this area, another form of storable prepara-
tion is known: the fresh seeds are ground into a bread-like cake and stored wrapped
in plastic after being sun-dried. This preparation is consumed in stew-like dishes,
with or without meat. According to Casas and Caballero (1996), these two prepa-
rations are the only wild food resources stored by the Mixtec people in Guerrero.
This “guaje bread” may be the same as that noticed during the sixteenth century
by Hernandez (1960; Zarate 1997).

Management.— These trees (both subspecies) are managed in various agricul-
tural systems, grading in intensity, including in situ selection of L. e. esculenta in
sites under fallow cultivation in dry tropical forests (Casas and Caballero 1996),
home gardens, and in high density pure stands. Frequently, it is planted along
water channels (apantles) and in furrow ridges between milpas (bordos). Vegetative
propagation is not practiced for any species of the genus which are always seed-
propagated, commonly by direct planting, but they can also be transplanted. In
some cases, the presence of a seedbank makes planting unnecessary.

Diffusion.— Cultigens of the species seem to have been dispersed from some
parts of the Balsas Basin to all parts of the range of cultivation. Some places of
origin of cultigens known today are the upper valleys of Morelos (Cuernavaca
and surrounding areas), an area in the State of Mexico (Temascaltepec area), and
the Tierra Caliente region of Guerrero and Michoacan (Teloloapan, Guerrero-
Tiquicheo, Michoacén area); these are all regions where Nahuatl is spoken.

Leucaena leucocephala.— Subspecies leucocephala is native along the Caribbean Coast
of Mexico, the Antilles, and Florida, while the subspecies glabrata is widespread in
Mexico, but its native area is not completely certain (see below) (Zarate 1987, 1994).
The subspecies glabrata is cultivated and has recently been dispersed as a weed.
While being typical of humid tropical environments, in cultivation it has a broad
ecological range. A cultigen initially identified as subspecies leucocephala (Zarate
1987,1994) is known cultivated by the Coast Totonac of Veracruz, and by the Totonac
and the Nahua from the Sierra Norte de Puebla region (Zarate 1987, 1994). How-
ever, the identity of this plant is questionable, and it is likely that it is a hybrid of
the subspecies glabrata and L._pulverulenta. In the Maya area, the native L. .
leucocephala is part of home gardens (Barrera 1980; Rico-Gray et al. 1990).
Management. In the Totonac region subspecies glabrata is managed in slash
and burn milpas, acahuales (managed secondary vegetation) and in managed pas-
tures (Kelly and Palerm 1952; Medellin 1990); elsewhere, within its distribution
range, it is mainly found in patios, homegardens and in pure stands (Lazos et al.
1988; Zarate 1994). Its establishment and production seem to depend largely on
irrigation. In Jalcomulco, Veracruz, pure stands of L. . glabrata are grown on the
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Jalcomulco River banks, apparently forming spontaneous hybrids with the native
taxon L. diversifolia (Schldl.) Benth. subsp. diversifolia (Zarate 1994).

Diffusion. This species colonized the tropics of the world through European
introduction via the Philippines (Zarate 1987, 1997, 1998). However, the aggres-
sive subspecies leucocephala has become a problem for some countries, leading to
the introduction of the more useful subspecies glabrata (Dijkman 1950, Anony-
mous 1984, Hughes 1993). This trend has reached Mexico, where importation of
germplasm is occurring even today.

Cultigens of subspecies glabrata probably originated along rivers in the Sierra
Madre del Sur or along the southern Pacific Coast of Mexico. From here, it reached
its present area of traditional cultivation along Michoacan, Guerrero, Morelos,
Puebla and Oaxaca. Archaeological evidence suggests that L. l. glabrata was intro-
duced to the Tehuacan Valley during the Classic period (Palo Blanco phase), and
perhaps to the Gulf of Mexico area, and that it was associated with irrigation agri-
culture (Zéarate 1998). The cultivation of L. I. glabrata occurs where water is available
and low temperatures do not limit its growth. Conversely, however, cultivation of
L. esculenta does not occur at low elevations and may be damaged by excessive
humidity (Zarate 1994).

Other cultivated taxa.— Other taxa are cultivated in lower degree, including some
newly introduced cultigens and others that seem traditional. In the first case, the
guaje zacatzin, L. c. adenotheloidea is a small, multiple-stemmed tree cultivated at
1800-2000 m above sea level in Chapulco, Puebla (Zarate 1984, 1994). The ethno-
botanical evidence indicates that this shrubby tree was initially planted at the
beginning of the present century. It is grown in home gardens with other trees in
borders limiting the corn fields (milpas). Native populations exist in the neighbor-
ing Sierra de Zongolica, where it has traditionally been gathered for consumption,
trade and sale (Zarate 1994). Irrigation seems to be causing the preference of the
guaje zacatzin over the older cultigens of the guaje colorado (L. e paniculata), because
the latter is damaged by constant moisture while the first responds with luscious
growth and abundant legume production (Zarate 1994).

In the same case is L. cuspidata Standley, a small tree from arid vegetation in
San Luis Potosi, Querétaro and Hidalgo (Zarate 1994), of incipient cultivation at
the Mezquital Valley (Hughes 1993). As a tradition, the Otomi people gathered
this shrub’s legumes (Zarate 1994) and currently are turning to its cultivation.

Of unknown antiquity in cultivation, L. lanceolata -belonging to Leucaena Sec-
tion Macrophylla Zérate (1994)- is grown in live fences for fodder by the Huaves of
San Mateo del Mar, Oaxaca (Zizumbo and Colunga 1982).

Two other taxa are grown in living fences in Southern Mexico: L. c. collinsii,
and L. shannonii J. D. Smith subsp. shannonii. Both taxa are of Central American
affinity and are Mexican subspecies (Zarate 1994) disjunct from other subspecies
in Central America (Hughes 1993). Precise antiquity of their cultivation is unknown.

Management and agricultural systems.— Physical factors such as climate, soil and
vegetation influence the decision about which taxa to cultivate, but the choice is
also influenced by cultural factors. The degree of intention and the effectiveness
of the various managed systems known for Leucaena spp. ranges from individual
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and over selected ecotypes. This form of selection acts upon locally available varia-
tion but is strengthened by diffusion of trees, which have themselves been selected
along a historical process acting extensively upon the species’ ecological and geo-
graphic milieus (Zarate 1999).

The ethnobotany of the genus in Mexico uncovers a geographic mosaic of taxa-
cultures composed of wild, native taxa, in areas where local people gather and
know each one as part of their knowledge of the environment. Overlapped with
this pattern, some taxa are mostly found under more intense forms of manage-
ment, and genetic variation present is apparently more or less determined by the
history of such management. These facts may be observed as ethnobotanical mani-
festations: people recognize and appraise the quality of their plants, and of those
from the region and beyond. Accordingly, people make attempts to improve the
quality of their plantings either by introducing genetic material (seeds in this case),
by elimination and favoring of present trees, or by a combination of both. Thus
land race populations in areas where these were introduced are usually accompa-
nied by introduced, higher quality cultigens. The distribution of these prized
cultigens aids in charting their provenance and diffusion patterns.

Culturally, this situation in which a few taxa are widespread and cultivated,
while other are gathered and relevant only at a local scale, is a consequence of the
historical interaction between economic tradition, species distribution, ecological
importance, and relative importance of cultural groups. There is a noticeable cul-
tural identity of the most relevant taxa, their uses and their management by Nahuatl
speakers in Central Mexico. The magic-medicinal use of L. e. matudae mentioned
above is an important geographical and cultural indicator because it matches with
the area of major alimentary relevance of the guajes, and because it provides cul-
tural identity clues. The context of the use of this magic medicine is similar in
many respects to that described by Aguirre-Beltran (1992) for Olloloqui (Ipomoea
corimbosa). In general, such similarities include invocation, ritual performance,
participants attitudes, patient motivations and effects of treatment.

Other clues come from: sixteen century accounts of its importance for Nahuatl
speakers (Zarate 1987); phytogeography (Zarate 1994); and, previously discussed
archaeological evidence of diffusion of L. e. esculenta to neighboring Mixtec and
Zapotec peoples (Zarate 1999). Also, evidence of diffusion of L. I. glabrata to the
Tehuacan Valley, putatively with irrigation, has been associated with Nahuatl or
Mixtec speakers on the basis of ceramic findings (MacNeish et al., 1970).

The cultivation of the guaje verde is, in general, associated with that of L. e.
esculenta in the areas where both exist. However due to ecological conditions, L. I.
glabrata is cultivated in places where the guaje rojo would not grow, areas which
include many ethnic groups besides Nahuatl speakers. The Nahua identity of this
species is weaker than that of L. e. esculenta. It seems to have been of relatively
secondary importance to the sixteenth century Nahuatl speakers (Zarate 1997),
yet its diffusion could have been also associated with these ethnic groups, as sug-
gested by archaeology (Zarate 1998). All this indicates that Nahuatl speakers have
been the main diffusers of the knowledge, use and cultivation of L. e. esculenta and
L. I. glabrata. It remains to be seen whether ancient gatherers of guaje rojo seeds
were actually Nahuatl speakers, since when they did this and whether they learned
this from other people are questions that may only be answered by archaeology.












APPENDIX 1.-Names, uses and distribution of Leucaena spp.

Taxon! Common names?/ Location Distrubution Uses Management
Language/Meaning Status
L. macrophylla guaje blanco®/ Morelos Sierra Madre del Sur, Dry seeds eaten toasted; Wild
Benth. subsp. Spanish/“white guaje” from Nayarit to Oaxaca, tender leaves eaten raw
macrophylla Sierra Norte de Puebla
guajillo®/ Spanish/ Guerrero Tender seeds eaten raw ~ Wild
“small guaje”
Zacaguaje®/ Spanish Oaxaca Tender seeds eaten raw ~ Wild
( from Nahuatl zacatl
uaxin nduva cualli, and
nduva cuallo?/ Mixtec/
“horse guaje”
guaje de venado®/ Mexico Tender seeds eaten raw; Wild
Spanish/“deer’s guaje” fresh pods sold in
local markets®
L. macrophylla guaje de risa®/ Guerrero Sierra Madre del Sur, tender seeds eaten raw ~ Wild
Benth. subsp. nelsonii Spanish/ from Guerrero to Chiapas; or cooked
(Britton et Rose) Zarate  “laughter guaje” Veracruz
L. lanceolata S. Watson guajillof/Spanish/ Baja Baja California Sur, Sierra  Immature legumes eaten Wild
subsp. lanceolata “small guaje” California Sur Madre Occidental and raw; dry seeds eaten
Sierra Madre del Sur, from toasted and ground
Chihuahua to Chiapas, to powderf
Veracruz
guajillod /Spanish/ Sinaloa, Tender seeds eaten raw ~ Wild
“small guaje” Michoacén,
Guerrero
bolillo8 /Spanish / Sinaloa Tender seeds eaten raw ~ Wild

“small balls tree”
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APPENDIX 1.-Names, uses and distribution of Leucaena spp. (continued)

Taxon! Common names?/ Location Distrubution Uses Management
Language/Meaning Status
nasiva or vasina®/ Sonora Costa Forage Favored in
Guarigia/“guaje guaje” Grande, Pastures

Guerrero

napajteam®/ San Mateo del Forage; living fence; Cultivated in
Huave/unknown Mar, Oaxaca wood for utensils living fences
yaga-la-sha-xi®/ Tehuantepec Tender seeds eaten raw  Planted along
Coast Zapotec/ Isthmus, Oaxaca irrigation
“rainy season guaje” canals
angelito® /Spanish/ Tehuantepec Quality firewood Wild
“little angel” Isthmus, Oaxaca
guaje sabanero®/ Pochulta, Oaxaca Tender leaves and seeds Wild
Spanish/ eaten raw; medicinal
“savanna guaje”; for infections
ejote® /Spanish/
“string bean guaje”
guaje de zopilote® / Llano Grande, Tender seeds and leaves Wild
Spanish/ Oaxaca eaten raw
“vulture guaje”
da yuuh?®/Chatino/
“wild guaje”

L. lanceolata S. Watson guaje; ejote® /Spanish/ Pochulta, Southern Pacific Tender leaves and seeds Wild

subsp. sousae Zarate “string-bean tree” Oaxaca Coast from eaten, taste sweeter, less

Michoacén to Chiapas pungent than that of
subsp. lanceolata)
L. retusa Benth golden-ball lead tree'/  Texas and Texas, New Mexico, Browsed by cattle Wild
ex A. Gray English New Mexico Coahuila, Chihuahua
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L. shannonii ].D. Smith  cascahuitel /Spanish, El Salvador = Chiapas to Nicaragua Unknown Wild
subsp. shannonii from Nahuatl
uaxcuahuitl/
“guaje tree”
guaje*i Chiapas, Living Fence Wild and
Guatemala, cultivated in
Honduras, living fences
El Salvador,
Nicaragua
frijolillo /Spanish/ Honduras Unknown Wild
“small bean”
guajillol/Spanish/ Guatemala Unknown wild
“small guaje”
vainal /Spanish/ Nicaragua Unknown wild
“legume”
L. shannonii ].D. Smith gucamaya de montasiak/ Joroco, El Salvador, Honduras, Unknown Wild
subsp. salvadorensis Spanish/ Morazizan, and Guatemala
(Standley ex Britton et “mountain guacamaya” El Salvador,
Rose) Zarate Esteli,
Nicaragua
sepial /Spanish/
probably refers to
dye or color
guajel
L. shannonii ].D. Smith guaje' ; vainillo'/ Spainish/ El Rincén, Chiquimula Valley, Unknown Favored
subsp. magnifica “small legume tree” Guatemala  Guatemala

Hughes

6661 UG
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nduva cuii<d/
Mixtec/“green guaje”
manso®/Spanish/
“tame guaje”

L. esculenta (Moc. Et

Sessé ex A. DC.) Benth.

guaje rojo; guaje
colorado®l /Spanish /

Jalisco, Sierra Madre del
Michoacén, Sur, Jalisco,

subsp. esculenta “red guaje” Guerrero, Hidalgo, Puebla,
Puebla, Veracruz,
Oaxaca Michoacan,
México, Morelos,
Guerrero, Oaxaca
uaxin®°®/Nahuatl/ Guerrero, Seeds and leaves eaten ~ Wild,
guaje Morelos, raw; tender seeds cooked; planted,
Puebla dry seeds eaten toasted; favored,
sold in markets escaped
uaxin chichiltic®/
Nahuatl/“red guaje”
hueyuaxin®®/
Nahuatl/“large guaje”
guaje de Castilla®/
Spanish/
“Castillan guaje”
Iya kures*P/ Qaxaca Planted,
Mitla Zapotec/ favored,
“dry season guaje” ruderal
nduva cuad®<d/ Guerrero, planted,
Mixtec/“red guaje” Puebla, favored,
Oaxaca wild
nduva cuad nanu®/ Guerrero

Mixtec/
“wide red guaje”
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ADOTOIGONHLE 40 TVNINOL

61



APPENDIX 1.-Names, uses and distribution of Leucaena spp. (continued)

Taxon!

Common names?/
Language/Meaning

Location

Distrubution

Uses

Management
Status

nduva cuad cuali®/
Mixtec/“thin red guaje”
libad lo? /Coast
Mixtec/“red guaje”

al pa la®/Chontal /
unknown

pa laP/Chontal /
unknown

yaga la®?/
Zapotec/“guaje”
éfé* /Otomi/ “guaje”

Qaxaca

Hidalgo

Planted,
favored

L. esculenta (Moc. et
Sessé ex A. DC.) Benth.
subsp. paniculata (Britton
et Rose) Zarate

guaje barbero®/
Spanish/
“barbers guaje”

pepetoaxin®/Nahuatl/
“mucilaginose guaje”
guajal de campo®/
Spanish/“wild guaje”
lobada le eg®/
Zapotec/"wild guaje”
Iya gusgih®?P /
Zapotec/
“rainy-season guaje”
guajal de cerro®/Spanish/
“wild guaje tree”

Morelos

Qaxaca

Zacatecas, Puebla,
Morelos, Oaxaca

Believed to cause hair
to fall when eaten

Tender seeds
occasionally eaten

Wild

Wild
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guaje colorado®/Spanish/ Puebla
“red guaje”

nduva nduchi®4 /Mixtec/ Guerrero
“bean guaje”

guaje de guanduchi®/
Spanish/“bean guaje”

Tender seeds eaten;
sold in markets

Favoured
and planted

Wild

L. esculenta (Moc. et
Sessé ex A. DC.) Benth.
subsp. matudae Zarate

guaje retinto® /Spanish/  Guerrero
“dark red guaje”

chiquimoluaxin®/
Nahuatl/

“nightingale guaje” or
“cleft-wood guaje”
guaje jilguerol /Spanish/
“nightingale guaje”
guaje chismoso®/
Spanish/“gossip guaje”
guaje brujo® /Spanish/
“witch guaje”

nduva ticuanddl/
Mixtec/unknown

guaje ticuanda; guaje de hieloted/
Spanish /unknown

Central Balsas Basin seldom eaten; bark
vulnerary and in magic
medicine

Wild

L. collinsii Britton et
Rose subsp. collinsii

guaje; guaje colorado®/ Chiapas
Spanish/"“red guaje”

guash®i/Nahuatl/
“guajeff

guash de montel /
Nahuatl and Spanish/
“wild guaje”

Chiapas to Tender seeds eaten raw
Northern Guatemala

Wild and
planted in
living fences

6661 IPwuIng
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APPENDIX 1.-Names, uses and distribution of Leucaena spp. (continued)

Taxon’ Common names?/ Location Distrubution Uses Management
Language/Meaning Status
chijlip!/ Tojolabal /

“sweet guaje”

L. cuspidata Standley ‘éfé® /Otomi/ “guaje” Hidalgo San Luis Potosi, Tender seeds eaten raw;  Wild,

subsp. cuspidata and Hidalgo, Queretaro sold in markets cultivated

L. cuspidata Standley

subsp. jacalensis Zarate
*éfé de cerrol /Spanish/

“wild guaje”
uaxi®/Nahuatl/“guaje”

L. confertiflora Zarate guaje® /Spanish/“guaje”  Oaxaca, Oaxaca, Puebla Unknown Wild

subsp. confertiflora Puebla

L. confertiflora Zarate guaje zacatzin®/ Puebla Sierra de Zongolica, Tender seeds eaten raw ~ Wild,

subsp. adenotheloidea from Nahuatl/ Puebla or cooked; sold in planted

Zarate “wild guaje” markets

L. diversifolia (Schldl.) guaje; guaje blanco®/ Jalapa, Central Veracruz Tender seeds eatenraw ~ Wild,

Benth. subsp. diversifolia  Spanish/“white guaje”  Veracruz tolerated

L. diversifolia (Schldl.) La-aye-ti® / Zapotec/ Oaxaca Sinaloa, Durango, Jalisco, Tender seeds eaten raw ~ Wild

Benth. subsp. stenocarpa
(Urban) Zérate

“small guaje”

lobadaviyin®/
Zapotec/“bird guaje”
shashib; shashibtez;
xaxib; ch’ich'ni/
Tzeltal /unknown

México, Morelos, Guerrero,

Oaxaca, Chiapas,
Guatemala, Honduras,
El Salvador
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