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ABSTRACT
Objective: To describe some considerations about the alimentary and anti-methanogenic potential of Bauhinia 
divaricata, Dalbergia glabra, Piscidia piscipula and Caesalpinia vesicaria (Fabaceae) present in Campeche, Mexico, 
in domestic ruminants. 
Design/methodology/approach: The information was obtained from databases and archives in the internet, 
as well as official websites of national and international organizations.
Results: Although there is vast information about some Fabaceae species, it is still limited for B. divaricata, 
D. glabra, P. piscipula and C. vesicaria, although they are consumed by domestic ruminants. The few studies 
available report between 11 and 18% of raw protein (RP) and some secondary metabolites; however, there are 
no studies that allow understanding their anti-methanogenic potential and their effects on productivity.
Limitations on study/implications: This study offers a panorama of the alimentary and anti-methanogenic 
potential of four tropical species in domestic ruminants.
Findings/conclusions: B. divaricata, D. glabra, P. piscipula and C. vesicaria grow in the Yucatan Peninsula, 
they are found in grazing zones and are consumed by animals; however, there are few reports that determine 
the nutritional value of their edible components and no reports that evaluate their effect on productivity of 
domestic ruminants or their capacity to decrease the ruminal production of methane (CH4).
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INTRODUCTION
 Livestock production is facing diverse environmental challenges, among which 
greenhouse gas emissions (GGE) stand out, with the region of Latin America and the 
Caribbean being one of the zones of highest GGE production in the world, primarily from 
beef production (FAO, 1997). This is because an important number of domestic ruminants 
in this region are fed with low-quality fodders, especially during the drought period. During 
this period, grasses decrease their content of raw protein (RP) and increase the content of 
neutral detergent fiber (NDF), limiting the ruminal fermentation of dry matter (DM) and 
the absorption of volatile fatty acids (VFAs), in addition to increasing the retention time 
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of the feed. As consequence, the production levels of the animals are low but the amount 
of ruminal methane (CH4) produced is high (Ku-Vera et al., 2020). This is worsened in 
tropical regions where grasses of photosynthetic path C4 predominate, since the livestock 
fed with these grasses produces more CH4 by kg of DM consumed than the livestock fed 
with C3 grasses, typical of temperate or cold regions (Thompson and Rowntree, 2020). 
Therefore, it is essential to decrease the environmental impact of livestock activities in 
tropical regions, with the diet being a way to achieve it, primarily with the use of local 
fodder trees.
 There is information about the nutritional composition of diverse fodder trees such 
as Leucaena leucocephala, Guazuma ulmifolia or Gliricidia sepium, as well as their effects on 
ruminal fermentation and CH4 production, both in in vitro and in vivo studies (Piñeiro-
Vázquez et  al., 2015; Naranjo et  al., 2016; Molina-Botero et  al., 2019; Galindo et  al., 
2016; Castrejón-Pineda et al., 2016; Canul-Solis et al., 2020). However, there are several 
tropical species (Fabaceae) that have been scarcely studied despite being present in 
the grazing areas and consumed by the livestock. Because of this, the objective was to 
describe some considerations about the alimentary and anti-methanogenic potential of 
Bauhinia divaricata, Dalbergia glabra, Piscidia piscipula and Caesalpinia vesicaria present in 
Campeche, Mexico, which are consumed by domestic ruminants.

MATERIALS AND METHODS
 The search for information began in August 2020 and ended in March 2021, 
through databases and data archives available on the internet, among which Google 
Scholar, Redalyc, SciELO and NCBI stand out, as well as official websites of national 
and international organizations such as CICY and FAO. Terms in Spanish and English 
were included, individually or combined, including words like: “ruminants”, “domestic 
ruminants”, “bovines”, “ruminal methanogenesis”, “methane”, “greenhouse gases”, 
“legumes”, “fodder legumes”, “tropical legumes”, “Bauhinia divaricata”, “Dalbergia 
glabra”, “Piscidia piscipula” and “Caesalpinia vesicaria”. The information was analyzed 
and synthesized to extract the key points that allowed fulfilling the objective of this 
literature review.

Fodder legumes (Fabaceae) 
 The Fabaceae family is one of the three vascular plant families best represented globally; 
737 genera and 19,325 species of cosmopolitan distribution are recognized, primarily in 
warm and temperate regions. In Mexico, there are 139 genera and 1850 species of this 
family (Rzedowski et al., 2016). The fodder species of legumes (Fabaceae) in association 
with grasses (Poaceae) play a relevant role in the nutrition and sustainability of livestock 
systems, due to their higher content of RP (up to 25% in dry base) and lower content of cell 
walls than the commonly used grasses in domestic ruminant diets. In addition, they have 
a higher passage rate because they are highly fermentable and have less retention time in 
the rumen, decreasing the methanogenesis (Ku-Vera et al., 2020); however, there are other 
species that have been scarcely used, due to factors such as scarcity of commercial seed 
or lack of knowledge of their management, so the information regarding their nutritional 
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potential and their effect on ruminal fermentation is limited (Sosa-Montes et al., 2020). 
The characteristics of four fodder species found on the roads or paddocks where livestock 
graze in Campeche, Mexico, are described.
 Bauhinia divaricata L. It is a shrub or tree up to 8 m tall (Figure 1a). It is commonly 
known as tatil bichim (Huasteco), pata de res, pata de vaca, pata de venado, pie de cabra 
(Rzedowski and Calderón de Rzedowsky, 1997); in Maya as chandzulutok, cocohoof, 
dsuruktok, ts’ulubtok, turku-tov, xdzuruntok, xpata, vaca-xmaywakax (Torres-Colín et al., 
2009). In general, it is found in low deciduous forest, medium sub-deciduous forest, and sub-
evergreen forest. It also penetrates derived secondary vegetation. It is distributed in warm 
and humid to sub-humid lands of nearly all of Mexico, extending to Costa Rica and the 
Antilles (Rzedowski and Calderón de Rzedowsky, 1997). Among the uses of B. divaricata, 
the use of wood is reported for construction of houses, palapas, chicken coops and other 
rural constructions; in traditional medicine, it is used against stomach pain, bronchitis, 
asthma, colitis and snake bites (Torres-Colín et al., 2009). Heike (2010) describes it as a 
perennial ruderal plant since it grows on the edge of roads and disturbed environments. 
It can also be found in paddocks and tropical plantations used as fodder; occasionally, it is 
used as ornamental and considered an important honey-producing species. In Yucatán the 
interior bark is used to make traps and fences.
 There is scarce information regarding its use in livestock feed. In a study carried out by 
Sosa-Rubio et al. (2004), where the fodder potential of tropical trees and shrubs in the state 
of Quintana Roo was evaluated, the authors reported different uses of Bauhinia divaricata, 
among them as fodder, shade and ornamental. In that study, they report that there is 13.7% 
of RP, 48.0% of NDF and 34.7% of acid detergent fiber (ADF), as well as 38% of in vitro 
digestibility of DM (IVDDM). 
 Cab-Jiménez et  al. (2015), in a study carried out in Campeche about the chemical 
composition and digestibility of fodder tropical trees, found values of IVDDM at 72 
hours of 67.1%, as well as 16.9% content of RP, 60.9% of NDF and 35.4% of ADF during 
the drought season. On the other hand, there is scarce information about the content 
of secondary metabolites. In this regard, Albores-Moreno et al. (2018) reported 3.8% of 
condensed tannins, as well as presence of alkaloids and saponins. The RP content and of 
secondary metabolites, as well as its high IVDDM, make Bauhinia divaricata an excellent 
alternative for the diet of domestic ruminants; however, there are few studies and there are 
no reports of their use in in vivo studies. There are also no reports about its potential to 
decrease ruminal methanogenesis.
 Dalbergia glabra (Mill.) Standl. It is a tree or shrub (Figure 1b) that is distributed 
in the states of Chiapas, Oaxaca, Tabasco and Veracruz, primarily in high evergreen 
forest, low deciduous forest, medium sub-evergreen forest, and in secondary vegetation, 
with interest as a honey-producing and timber-yielding species (CICY, 2010). In 
Campeche, this species is commonly seen in paddocks and natural vegetation, as well 
as disturbed areas. The information available regarding its use in livestock feed is 
practically inexistent. A study carried out by López-Herrera et al. (2008) about native 
fodder plants in Ejido Kantunilkin, in Quintana Roo, Mexico, reported that D. glabra 
is known by producers, hunters and practitioners of traditional medicine with the 



170 AGRO PRODUCTIVIDAD 2023. https://doi.org/10.32854/agrop.v16i3.2454

common name “verde” and it is a species with fodder potential in this zone. In that 
same study, the authors reported a content of RP, NDF and ADF of 18.7%, 62.9% and 
41.5%, respectively, as well as presence of saponins, phenols and alkaloids. The high 
content of RP and the presence of various secondary metabolites suggest that D. glabra 
could have the potential to decrease ruminal production of CH4; however, there are no 
studies about it. There are also no studies that assess its effects on ruminal fermentation 
or on livestock productivity.
 Piscidia piscipula (L.) Sarrg. It is known with the common name of jabín, habín 
or ja’abin (Maya) (CICY, 2010). It is a tree of 15 to 26 m of height and 57 to 62 cm of 
diameter (Figure 1c) (Vester and Navarro, 2007). It is one of the species with highest 
density and relative dominance of the plant community in Campeche, Mexico (Zamora-
Crescencio et al., 2014). In the Yucatan Peninsula, it is considered a nectar-polliniferous, 
fodder, medicinal and ornamental plant. In addition, its leaves and wood are used in the 
elaboration process of Pib, required to prepare Pibil, a specialty of traditional Mayan 
cuisine (Zamora-Crescencio et  al., 2009). Regarding its potential as feed for livestock, 
there are some studies that show the chemical and nutritional composition of P. piscipula. 
In this regard, Cab-Jiménez et al. (2015) reported that it has 18.3% of RP, 52.9% of NDF 
and 40.7% of ADF, close to 60% of IVDDM and did not show presence of saponins in 
samples collected during the dry season. Authors like Albores-Moreno et al. (2018), in 
a study carried out in fodder trees of secondary vegetation (Acahual), reported values 

Figure 1. Four species of tropical fodder legumes from Campeche: a. Bauhinia divaricata; b. Dalbergia glabra; c. 
Piscidia piscipula; d. Caesalpinia vesicaria.
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of 15.5%, 55.3% and 44.8% of RP, NDF and ADF, respectively, as well as 44.2% of 
IVDDM, 2.6% condensed tannins and abundant presence of saponins and alkaloids. 
Meanwhile, the study by Sosa-Rubio et al. (2004) reported a content of 11.5%, 61% and 
47.8% of RP, NDF and ADF, respectively, as well as 51% of IVDDM. Likewise, López-
Herrera et al. (2008), reported 12.6% of RP, 50% of NDF and 34.6% of ADF, as well as 
presence of saponins and phenols. The previous results indicate that P. piscipula could 
be a species used in paddocks, not only as live fences or shade for the livestock, but also 
as feed due to their contribution of RP and adequate digestibility. Likewise, due to its 
content of secondary metabolites, it could modify ruminal fermentation and decrease 
the production of CH4, although it would be necessary to conduct studies about it.
 Caesalpinia vesicaria L. It is a species (Figure 1d) known as mareña (Spanish) or 
ya’ax k’iin che’ (Maya) (CICY, 2010). It is a species of the dry forest (0-400 masl), which 
is distributed from Mexico to Nicaragua. It has various uses such as firewood, carbon, 
rustic constructions, beams, bridges, fence posts, and ornamental. Pulverized carbon from 
the bark is a domestic remedy against diarrhea in children (Quezada et  al., 2010). It is 
also used for the construction of rustic houses, in live fences, and for posts because its 
wood is very hard and resistant. Until now, there are no studies that indicate its nutritional 
contribution or value; however, it is reported as a species rich in tannins (CICY, 2010). Of 
the four species reported in this review, C. vesicaria is the least studied, so there is an area of 
opportunity to evaluate its viability in the diet of ruminants in Campeche.

CONCLUSIONS
 There is enough evidence that shows that several species of the Fabaceae family have 
a high nutritional value and the capacity to decrease the production of CH4 in ruminants 
because of the contents of secondary metabolites present in the edible parts of the plant. 
It is possible for other species of this botanical family to have the same alimentary and 
anti-methanogenic capacity. Presently, the need to apply strategies to decrease CH4 
emissions from ruminal fermentation is urgent, and these fodder species can be an option 
for domestic ruminants under grazing in tropical regions. The species Bauhinia divaricata, 
Dalbergia glabra, Piscidia piscipula and Caesalpinia vesicaria grow in the Yucatan Peninsula, 
they are found in grazing zones, and are consumed by livestock; however, the reports that 
determine the nutritional value of their edible components are scarce and there are no 
studies that evaluate their effect on the productivity of the animals and on their capacity 
to decrease the ruminal production of CH4. Therefore, there is an area of opportunity to 
carry out research directed at a more sustainable animal diet, primarily for tropical regions 
of Mexico like Campeche.

ACKNOWLEDGEMENTS
 The authors wish to thank Consejo Nacional de Ciencia y Tecnología (CONACyT) in Mexico for the 

scholarship received by the first and second authors, as well the support given through Project 417 of the 

Call to Address National Problems 2015. Also, the authors are grateful for the support given by Colegio de 

Postgraduados Campus Campeche.



172 AGRO PRODUCTIVIDAD 2023. https://doi.org/10.32854/agrop.v16i3.2454

REFERENCES
Albores-Moreno, S., Alayón-Gamboa, J. A., Miranda-Romero, L. A., Jiménez-Ferrer, G., Ku-Vera, J. C., & 

Vargas-Villamil, L. (2018). Nutritional composition, in vitro degradation and potential fermentations 
of tree sprecies grazed by ruminants in secondary vegetation (acahual) of deciduos forest. The Journal of 
Animal & Plant Science, 28(5), 1263-1275.

Cab-Jiménez, F. E., Ortega-Cerrilla, M. E., Quero-Carrillo, A. R., Enríquez- Quiroz, J. F., Vaquera-Huerta, 
H., & Carranco-Jauregui, M. E. (2015). Composición química y digestibilidad de algunos árboles 
tropicales forrajeros de Campeche, México. Revista Mexicana de Ciencias Agrícolas, 11, 2199-2204. 
https://doi.org/10.29312/remexca.v0i11.798

Canul-Solis, J., Campos-Navarrete, M., Piñeiro-Vázquez, A., Casanova-Lugo, F., Barros-Rodríguez, M., 
Chay-Canul, A., et al. (2020). Mitigation of rumen methane emissions with foliage and pods of tropical 
trees. Animals, 10(5), 843. https://doi.org/10.3390/ani10050843

Castrejón-Pineda, F. A., Martínez-Pérez, P., Corona, L., Cerdán, J. L. V., & Mendoza, G. D. (2016). Partial 
substitution of soybean meal by Gliricidia sepium or Guazuma ulmifolia leaves in the rations of growing 
lambs. Tropical Animal Health and Production, 48(1), 133-137. https://doi.org/10.1007/s11250-015-0932-2

Centro de Investigación Científica de Yucatán (CICY). (2010). Flora de la Península de Yucatán. https://www.
cicy.mx/sitios/flora%20digital/indice_busqueda.php

FAO (1997). Organización de las Naciones Unidas para la Alimentación y la Agricultura. Modelo de Evaluación 
Ambiental de la Ganadería Mundial (GLEAM). https://www.fao.org/gleam/results/es/#c303618

Galindo, J., González, N., Marrero, Y., Sosa, A., Ruiz, T., Febles, G., et al. (2016). Effect of tropical plant 
foliage on the control of methane production and in vitro ruminal protozoa population. Cuban Journal of 
Agricultural Science. 48. https://www.cjascience.com/index.php/CJAS/article/view/564

Heike, V. (2010). Malezas de México. Bauhinia divaricata. http://www.conabio.gob.mx/malezasdemexico/
caesalpinaceae/bauhinia-divaricata/fichas/ficha.htm

Ku-Vera, J. C., Castelán-Ortega, O. A., Galindo-Maldonado, F. A., Arango, J., Chirinda, N., Jiménez-Ocampo, 
R., et al. (2020). Review: Strategies for enteric methane mitigation in cattle fed tropical forages. Animal, 
14, s453-s463. https://doi.org/10.1017/S1751731120001780

López-Herrera, M. A., Rivera-Lorca, J. A., Ortega-Reyes, L., Escobedo-Mex, J. G., Magaña-Magaña, M. Á., 
Sanginés-García, J. R., et al. (2008). Contenido nutritivo y factores antinutricionales de plantas nativas 
forrajeras del norte de Quintana Roo. Técnica Pecuaria México, 46(2), 205-215.

Molina-Botero, I. C., Arroyave-Jaramillo, J., Valencia-Salazar, S., Barahona-Rosales, R., Aguilar-Pérez, C. 
F., Ayala Burgos, A., et al. (2019). Effects of tannins and saponins contained in foliage of Gliricidia 
sepium and pods of Enterolobium cyclocarpum on fermentation, methane emissions and rumen microbial 
population in crossbred heifers. Animal Feed Science and Technology, 251, 1-11. https://doi.org/10.1016/j.
anifeedsci.2019.01.011

Naranjo, J. F., Ceballos, O. A., Gaviria, X., Tarazona, A. M., Correa, G. A., Chará, J. D., et al. (2016). Estudio 
de la cinética fermentativa in vitro de mezclas de forrajes que incluyen Leucaena leucocephala proveniente 
de sistemas silvopastoriles intensivos (SSPi) en Colombia. CES Medicina Veterinaria y Zootecnia, 11(2), 
6-17. https://doi.org/10.21615/cesmvz.11.2.1

Piñeiro-Vázquez, A., Canul-Solís, J., Alayón-Gamboa, J., Chay-Canul, A., Ayala-Burgos, A., Aguilar-Pérez, 
C., et al. (2015). Potential of condensed tannins for the reduction of emissions of enteric methane 
and their effect on ruminant productivity. Archivos de Medicina Veterinaria, 47(3), 263-272. https://doi.
org/10.4067/S0301-732X2015000300002

Quezada B., J. B., Garmendia Zapata, M., & Meyrat, A. (2010). Especies arbóreas del Arboretum Alain Meyrat. 
Universidad Nacional Agraria.

Rzedowski, J., & Calderón de Rzedowsky, G. (1997). Flora del Bajío y de regiones adyacentes. Fascículo 
51. Instituto de Ecología, A.C. http://inecolbajio.inecol.mx/floradelbajio/documentos/fasciculos/
ordinarios/Leguminosae%2051.pdf

Rzedowski, J., Calderón de Rzedowsky, G., Torres-Colín, L., & Grether, R. (2016). Flora del Bajío y regiones 
adyacentes. Fascículo 192. Instituto de Ecología, A.C. http://www1.inecol.edu.mx/publicaciones/
resumeness/FLOBA/Flora%20192.pdf

Sosa-Montes, E., Alejos-de la Fuente, J. I., Pro-Martínez, A., González-Cerón, F., Enríquez-Quiroz, J. F., & 
Torres-Cardona, M. G. (2020). Composición química y digestibilidad de cuatro leguminosas tropicales 
mexicanas. Revista Mexicana de Ciencias Agrícolas, 24, 211-220. https://doi.org/10.29312/remexca.
v0i24.2371

Sosa-Rubio, E. E., Pérez-Rodríguez, D., Ortega-Reyes, L., & Zapata-Buenfil, G. (2004). Evaluación del 
potencial forrajero de árboles y arbustos tropicales para la alimentación de ovinos. Técnica Pecuaria 
México, 42(2), 129-144.



173 AGRO PRODUCTIVIDAD 2023. https://doi.org/10.32854/agrop.v16i3.2454

Thompson, L. R., & Rowntree, J. E. (2020). Invited Review: Methane sources, quantification, and mitigation in 
grazing beef systems. Applied Animal Science, 36(4), 556-573. https://doi.org/10.15232/aas.2019-01951

Torres-Colín, R., Duno de Stefano, R., & Lorena Can, L. (2009). El género Bauhinia (Fabaceae, Caesalpinioideae, 
Cercideae) en la península de Yucatán (México, Belice y Guatemala). Revista Mexicana de Biodiversidad, 
80(002). https://doi.org/10.22201/ib.20078706e.2009.002.625

Vester, H., & Navarro, A., Consejo Quintanarroense de Ciencia y Tecnología. (2007). Árboles maderables de 
Quintana Roo. Consejo Quintanarroense de Ciencia y Tecnología.

Zamora-Crescencio, P., Flores-Guido, J. S., & Ruenes-Morales, R. (2009). Flora útil y su manejo en el cono sur 
del estado de Yucatán, México. Polibotánica, 28, 227-250.

Zamora-Crescencio, P., Rosario Domínguez-Carrasco, M. D., & Villegas, P. (2014). Composición florística y 
estructura de la vegetación secundaria en el norte del estado de Campeche, México. Botanical Sciences, 
89, 27. https://doi.org/10.17129/botsci.368


	_GoBack
	_Hlk124806644
	_Hlk84251996
	_Hlk84272047
	_Hlk84273960
	_Hlk92628680
	_Hlk130119497
	_heading=h.w5i5exjuburi
	hipotesis
	_Hlk64543275
	_Hlk121305406
	_Hlk121306315
	_Hlk121304757
	_Hlk121304807
	_Hlk121305064
	_Hlk121305048
	_Hlk121304985
	_Hlk121305112
	_Hlk121305158
	_Hlk121246045

