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Abstract: The present investigation was carried out in the Laica University "Eloy Alfaro" of Manabí, El 

Carmen, Province of Manabí - Ecuador, in the premises of La Granja Experimental Río Suma, at km 30 of the 

Santo Domingo El Carmen highway. The objective was the in vivo digestibility of four grazing pastures 

(Panicum maximum cv. Tanzania, Panicum maximum cv. Mombaza, Brachiaria Brizantha cv. Xaraes, 

Brachiaria Brizantha cv. Marandú) under edaphic fertilization with triple superphosphate. A Latin design of 4 x 

4 squares was used. A total of 4 rows (regrowth ages), 4 columns (sheep) and 4 treatments (grass varieties) were 

used. The factors under study were the age of cut or regrowth (20, 25, 30 and 35 days) and the grazing grass 

varieties with edaphic fertilization with triple superphosphate (Tanzania, Mombaza, Xaráes and Marandú) and 

the variable under study were: protein bioavailability. The digestibility of protein in grazing grasses under 

complementary fertilization with triple superphosphate showed positive effects, highlighting the Xaraes, 

Marandú and Mombaza varieties. Cutting age did not infer the digestible energy of the grasses. 
Keywords: protein, bioavailability, grasses. 

 

Introduction 
Forages represent the most economical source for feeding ruminants, mainly in the tropics, where there 

are large tracts of land dedicated to livestock. In almost all tropical countries, the expansion of the agricultural 

frontier has reached its limit, and the current growth of agricultural activity depends to a high degree on the 

technification of production (Avellaneda et al., 2007). 

Despite the advances made in the field of nutrition and in the technologies used in the processing and 

preparation of food, the efficiency with which the animals take advantage of the nutrients is less than 100%, so 

that a proportion of these is excreted to the environment in the manure (feces and urine) (Salazar, 2005). 
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The low efficiency of pasture use in ruminant feed has caused a decrease in the activity within the 

country, both in cattle and sheep, in the latter the population nationwide fell from 619 thousand to 478 thousand 

heads from the 2014, this indicates that the research does not meet the needs of producers in Ecuador (Instituto 

Nacional de Estadistica y Census INEC, 2016). 

Currently in countries where livestock is advancing rapidly thanks to research carried out on 

digestibility, they have established criteria such as those included by high utilization of ethereal extract and 

nitrogen-free extract when adding agro-industrial byproducts, which indicates a greater use by ruminants, 

favoring the validation of the use of supplements, with by-products of banana peel and passion fruit which favor 

the digestibility of total nutrients (Vargas, Vivas, Arteaga, García, & Cevallos, 2016). 

Another alternative in the nutrition of pastures to improve the chemical composition is the use of P, 

since it is known that together with nitrogen increase the percentage of crude protein, which favors the 

digestibility of ruminants (A. Silva, Menjivar, Alava, & Gómez, 2010). 

The digestibility of the protein in grazing grasses under complementary fertilization with 2 liters ha
-1

 of 

zinc metallosite showed positive effects, highlighting the Xaraes, Marandú and Mombaza varieties. (Nivela, et 

al., 2018) 

 

Materials and methods 
Study site 

This investigation was framed in the Cattle Program of the Cattle Line, it was executed in the 

Experimental Farm Rio Suma of the Agricultural Engineering Career of the Laica Eloy Alfaro de Manabí 

University, in the Carmen, Province of Manabí, located in the Km 30 of the road Santo Domingo- Chone, right 

margin.  

 

Experimental design 

A 4 x 4 square Latin design was used, arranged as a row effect (4 Ages), column effect (4 meat sheep) 

and treatments effect (4 Varieties of grasses with zinc fertilization). The average treatments will be analyzed 

using the Tukey test at 5%. For the processing of the information, the INFOSTAT statistical software version 

2008 was used (Di Rienzo et al., 2008).   

Treatments correspond to grassland varieties, Tanzania Mombaza, Marandú, and Xaraes. Row effect at 

cutting ages (20, 25, 30 and 35 days). Column effect on sheep 1, 2, 3,4. 

 

Table 1. Description treatments used for in situ digestibility 

 Columns effect (Semovientes) 

Rows effect (Cutting ages) Sheep 1 Sheep 2 Sheep 3 Sheep 4 

20  days Mombaza Tanzania Marandú Xaraes 

25  days Tanzania Marandú Xaraes Mombaza 

30  days Marandú Xaraes Mombaza Tanzania 

35  days Xaraes Mombaza Tanzania Marandú 

 
Factors under study 

Cutting or regrowth ages 

Varieties of grass grazing. 

 

Variables in study 

Protein bioavailability (protein digestibility). 

 

Experiment management 

A) Crop management: After receiving the area where the experiment was carried out, an equalization cut was 

made of both the plot and the edge effect, with a respective weed cleaning on the first day, after this work they 

began to make the cuts according to the phenology established for each plot. 
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B) Fertilization: after the equalization cut, the fertilization was carried out in a single fraction after three days, 

applied to the volley, the source that was used was triple super phosphate 

C) Animal management: 4 metabolic cages made of wood with dimensions of 0.45 cmx1.30m were made in 

which the animals were enclosed and identified with a number, the grass was harvested daily so that it could be 

eaten it was bitten in small particles of 10 cm and were supplied according to the phenology and corresponding 

grass, they were placed 2 liters of water daily and the area was cleaned every day. 

C) Sampling: Sampling for chemical analysis was done by cutting at a height of 10 to 15 cm with machete, 

performing the same procedure to the other experimental units. After the cut grass was introduced in a plastic 

sleeve previously identified with the name of the grass and the corresponding phenology with a weight of 200 

grams which were taken to the Agrolab laboratory, to determine crude protein (PC), ether extract (EE), crude 

fiber (FC), and nitrogen-free extract (ELNN). 

D) Chemical analysis and digestibility: sampling for the digestibility analysis was carried out after adapting 

for 3 days and then proceeded to evaluate for 2 days, taking a sample of 200gr each day and at the end of the 

sample, 2 samples were mixed and obtained a sub sample of 200gr that were sent to the Agrolab laboratory for 

the respective proximal analysis. 
 

Results and Discussion 
Protein digestibility 

Variety of grass effect 

The effect of the variety of grasses on grazing on the variable digestible energy showed a statistical 

difference (p <0.05), The grass with the highest digestibility in the protein is xaraes and Tanzania was the lowest 

in this variable, the percentages found they are similar to those of Prado et al., (2003) and superior to those 

reported by Ribeiro et al., (2008). 

 
Table 2. Percentage of fiber digestibility of four grass varieties 

Varieties of grasses Protein digestibility (%)  

Tanzania 73,15 b 

Mombaza 75,97 ab 

Marandú 80,49 ab 

Xaraes 81,94 a 

Average 77,89 

CV (%) 4,37 

Different letters indicate statistical differences (p <0.05) 

 

Cutting age effect 
The digestibility of the fiber material did not show statistical differences (p> 0.05). 

 

Table 2. Percentage of fiber digestibility according to cut age or regrowth 

Cutting ages Protein digestibility (%)  

20 77,15 a 

25 77,74 a 

30 77,94 a 

35 78,73 a 

Average 77,89 

CV (%) 4,37 

Different letters indicate statistical differences (p <0.05) 

 

Conclusion 
The digestibility of protein in grazing grasses under complementary fertilization with triple 

superphosphate showed positive effects, highlighting the Xaraes, Marandú and Mombaza varieties. 
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Cutting age did not infer the digestible energy of the grasses. 

 

 
References 

[1]. Avellaneda, J., González, S., Pinos, J., Hernández, A., Montañez, O. D., & Ayala, J. (2007). Enzimas 

fibrolíticas exógenas en la digestibilidad in vitro de cinco ecotipos de Brachiaria. Agronomía 

Mesoamericana, 18(1), 11-17. 

[2]. Di Rienzo J.A., Casanoves F., Balzarini M.G., Gonzalez L., Tablada M., Robledo C.W. (2008). 

InfoStat, versión 2008, Grupo InfoStat, FCA, Universidad Nacional de Córdoba, Argentina. 

[3]. INEC. (2016). Presentacion ESPAC 2016.pdf (Resultados de Censo) (p. 12). Quito: Instituto Nacional 

de Estadística y Censo. Recuperado a partir de http://www.ecuadorencifras.gob.ec/documentos/web-

inec/Estadisticas_agropecuarias/espac/espac-2016/Presentacion%20ESPAC%202016.pdf 

[4]. Nivela, P., Vélez, A., Jumbo, M., Lazo, Y. y Rodríguez, G. (2018). Protein bioavailability in four 

grazing grasses at different regrowth ages under complementary fertilization with zinc metallosite. 

International Journal Of Advanced Research in Engineering& Management (IJAREM) ISSN: 2456-

2033 || PP. 66-69 

[5]. Prado, I., Moreira, F., Cecato, U., Wada, F., Oliveira, E., & Rego, F. (2003). Sistemas para crescimento 

e terminação de bovinos de corte a pasto: avaliação do desempenho animal e características da 

forragem. Revista Brasileira de Zootecnia, 32(4), 955-965. https://doi.org/10.1590/S1516-

35982003000400023 

[6]. Ribeiro, E., Fontes, C., Palieraqui, J., Martins, C., Cóser, A., & Santana, N. (2008). Influência da 

irrigação durante as épocas seca e chuvosa na taxa de lotação, no consumo e no desempenho de 

novilhos em pastagens de capim-elefante e capim-mombaça. Revista Brasileira de Zootecnia, 37(9), 

1546-1554. https://doi.org/10.1590/S1516-35982008000900005 

[7]. Salazar, J. E. (2005). El fósforo en los sistemas ganaderos de leche. Agronomía Mesoamericana, 16(2), 

231-238. 

[8]. Silva, A., Menjivar, J. C., Alava, C. A., & Gómez, H. F. (2010). Efecto de la fertilización con 

nitrógeno, fosforo y azufre sobre la recuperación de una pradera degradada de Kikuyo Pennisetum 

clandestinum Hoechst en Nariño, Colombia. (pp. 1-10). Presentado en XII Congreso Ecuatorianode la 

Ciencia del Suelo, Santo Domingo. Recuperado a partir de http://www.secsuelo.org/wp-

content/uploads/2015/06/9.-Amanda-Silva-kikuyo.-U.-Narino-Colombia.pdf 

[9]. Vargas, J. C. V., Vivas, R., Arteaga, Y., García, Y., & Cevallos, M. (2016). Digestibilidad “In vivo” 

por ovinos Pelibuey a partir de dietas en base a Pasto Saboya. REDVET. Revista Electrónica de 

Veterinaria, 17(4), 1-12. 

http://www.ecuadorencifras.gob.ec/documentos/web-inec/Estadisticas_agropecuarias/espac/espac-2016/Presentacion%20ESPAC%202016.pdf
http://www.ecuadorencifras.gob.ec/documentos/web-inec/Estadisticas_agropecuarias/espac/espac-2016/Presentacion%20ESPAC%202016.pdf
https://doi.org/10.1590/S1516-35982003000400023
https://doi.org/10.1590/S1516-35982003000400023
http://www.secsuelo.org/wp-content/uploads/2015/06/9.-Amanda-Silva-kikuyo.-U.-Narino-Colombia.pdf
http://www.secsuelo.org/wp-content/uploads/2015/06/9.-Amanda-Silva-kikuyo.-U.-Narino-Colombia.pdf

