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Abstract

The present study aimed to assess the effect of regrowth age on forage production in Urochloa
cultivars (Cobra, Convert 330, Camello I, and Camello IlI) in Giuemes, Tamaulipas. The
experiment was conducted under rainfed conditions from September to November 2018. The
variables evaluated were: plant height (PH; cm), yield (kg ha™) of dry matter of leaves (DMI), dry
matter of stems (DMs), and intercepted radiation (IR; %). The statistical design was completely
randomized, with three repetitions; Tukey’s mean comparison test (p= 0.05) was applied. In
general, the accumulation of dry matter increases depending on the age of regrowth. During the
eighth week of regrowth, the highest yields were obtained, and the leaf yield was higher than the
stem yield. The highest yields of DMI were obtained at the eighth week of regrowth (p# 0.05),
regardless of cultivar, with yields of 1 625.3, 3 183.7, 3 032.7, and 4 227.7 kg ha™ DM for Cobra,
Convert 330, Camello | and Camello Il, respectively. The eighth week is the optimal time to use
the forage of the hybrids under the climatic conditions in which they were assessed.
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In ruminant production systems, the basis of livestock diet is forage through the use of pastures or
meadows, by cutting and grazing, since it is a relatively low-cost feed in extensive production
systems (Cuadrado et al., 2003; Zarate et al., 2012), with which daily weight gains between 0.4
and 0.5 kg are obtained in grazing cattle (Palma, 2014).

In this sense, to increase production in livestock systems, forage grasses with greater dry matter
potential and nutritional value have been developed (Lascano, 2002); in this regard, when using
cultivars of the genus Urochloa, between 0.7 (Suérez et al., 2014) and up to 1 000 kg d™* animal™
(Cuadrado et al., 2003) can be obtained. In Mexico, there is a great diversity of improved forage
grasses, mainly of the genera Urochloa, Megathyrsus, Cenchrus, and Cynodon, which can be
used in animal production systems (Quero et al.,, 2007) to solve the problems observed with
native forage species.

In this sense, it has been reported that with the most recent cultivars of Urochloa (Mulato 1, Cobra,
Cayman, among others), dry matter yields of 9 to 14 t ha’ year' could be obtained
(Pizarro, 2013; Vendramini et al., 2014). However, the climatic conditions of Tamaulipas limit reaching
the yields above; even so, these hybrids exceed the Buffel grass (Pennisetum ciliare cv H-17) by up to
13%, 9.4 vs 10.8 t ha™ year™ in Gliémez, Tamaulipas (Garay-Martinez et al., 2018).

In this regard, it is convenient to analyze that before introducing a forage material into any
production system, it should be considered that the seed is certified to avoid the possible
introduction of potential weeds (Pizarro, 2010). In addition, productive behavior and quality should
be evaluated in a controlled manner to determine if it is an option for livestock in the region (Sosa
et al., 2008). For this reason, the objective of this research was to assess the effect of the age of
regrowth on forage production in cultivars of Urochloa (Cobra, Convert 330, Camello I, and
Camello 1) in Glemez, Tamaulipas.

The present study was carried out under rainfed conditions from September to November 2018 at
the Engineer “Herminio Garcia Gonzalez” Zootechnical Post of the Faculty of Engineering and
Sciences of the Autonomous University of Tamaulipas, located in the municipality of Glemes,
Tamaulipas, Mexico. The geographical coordinates are 23° 56’ 26.5” north latitude and 99° 05’
59.9” west longitude, at 193 masl (INEGI, 2015).

The place’s climate is of type BS1 (h’) hw (Vargas et al., 2007). The average annual temperature
and rainfall are 24.1 °C and 940 mm, respectively. The temperature and precipitation during the
2018 assessment period are represented in Figure 1. The soil of the evaluation site is clayey in
texture with a pH of 8.3, without salinity problems (SAR= 0.19), with organic matter and nitrogen
contents of 4.2 and 0.25%, respectively (Table 1) (Garay-Martinez et al., 2018).
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Figure 1. Accumulated monthly precipitation and maximum and minimum monthly average
temperature recorded throughout 2018. *Accumulated monthly precipitation, average of 59 years
(1951-2010; SMN, 2020).

Table 1. Chemical and physical characteristics of the soil of the experimental site*.

H N, oM Ca, P K Fe Zn Sand  Silt Clay

p 5 SAR
(%) (mg kg™) (%)

8.3 0.25 4.27 38.2 7.46 2886 143 0.46 11.3 23.3 65.4 0.19

N¢= total nitrogen; OM= organic matter; Ca=total carbonates, P= phosphorus; K= potassium; Fe= iron; Zn= zinc;
SAR= sodium adsorption ratio. *= laboratory of Agricultural Research and Diagnosis. Faculty of Engineering and
Sciences, Autonomous University of Tamaulipas (Garay-Martinez et al., 2018).

The sowing was carried out in 2018 with a manual seeder to establish three plots of the grasses Cobra,
Convert 330, Camello I, and Camello Il (hybrid Urochloa). The area of the experimental plots was 9 m’,
consisting of ten furrows, of which four central furrows were selected, each corresponding to an age of
regrowth (2, 4, 6, and 8 weeks), and 1 linear m was delimited in them, which formed the useful plot. The
distance between plants and furrows was 10 and 30 cm, respectively.

During the establishment and evaluation of cultivars, no fertilization was carried out, and weed control
was carried out manually. Before the evaluation, a uniformity cut was made at 15 cm height. The
treatments used were regrowth ages (2, 4, 6, and 8 weeks of regrowth) for each cultivar and were
distributed in a completely randomized design. The variables assessed were the yield of dry matter of
leaves (DM, kg) and stems (DMs, kg), plant height (cm), and intercepted radiation (%6).

For plant height, two readings were made to obtain the average height in each age of regrowth
within the useful plot, with a graduated wooden ruler, recording the height in centimeters from the
soil surface to the most homogeneous point of the apex of the leaves.

To measure the radiation intercepted by the plant, two readings were taken, one at the top
of the canopy and one at the bottom, with a solar radiation meter (Spectrum® Light Sensor Reader
3415FX and Quantum Light 6 Sensor Bar 366816). The readings were made at each
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age of regrowth, always at 12:00 h, when the sun’s rays were perpendicular to the canopy.
Subsequently, the percentage of intercepted radiation was obtained by multiplying the value of
the radiation obtained at the bottom of the canopy by one hundred and then dividing the result by
the value of the radiation intercepted at the top.

The harvested forage was weighed, and a subsample of approximately 200 g was taken,
which was separated into morphological components: leaf (leaf blade+ sheath) and stem. The
subsamples were placed in a forced-air oven at 60 °C until constant weight was obtained. At the
end of the drying period, the dry weight of each subsample was recorded, and the vyield
and accumulation of dry matter were estimated by morphological component for each age of regrowth.

The data of the evaluated variables were analyzed using the GLM procedure (SAS, 2003) based
on a completely randomized design and regression and correlation analyses between measured
variables. The treatment means were compared using Tukey's test, with a significance level
of 5%. The yield of dry matter over time and its relationship with plant height and intercepted
radiation in the Cobra cultivar is observed in Figure 2.

Figure 2. Analysis of growth and its relationship with plant height and intercepted radiati
on in the Cobra cultivar.

The regression model and the coefficient of determination were high, with R? values> 0.98
and 0.92 for leaf DM and stem DM, respectively. The yield of the morphological components
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increased with the age of regrowth until reaching the maximum yield at the regrowth age of eight
weeks (1 700 and 500 kg ha™ DM for leaf and stem, respectively). The yields obtained in this
research differ from those reported by Rojas-Garcia et al. (2018), who, when harvesting the
Cobra cultivar at a cutting intensity of 15 cm during the eighth week of regrowth, obtained leaf and
stem yields of 1 000 and 1 300 kg ha™ DM, respectively.

It can be seen that the presence of stem occurs from week four; the same behavior was reported
by Rojas-Garcia et al. (2018) evaluated this cultivar. Plant height and intercepted radiation
behaved similarly to the yield, they tended to increase as the age of regrowth advanced, since 61
cm in height and 88% of intercepted radiation were reached at 8 weeks of regrowth.

The regression model and the coefficient of determination were high, with R? values> 0.97 and
0.89 for leaf DM and stem DM, respectively. The trend in the variables evaluated in the Convert
330 cultivar was similar to that of the Cobra cultivar; the difference was that the yield of the leaf
component was around 3 200 kg DM at eight weeks of regrowth. Regarding the stem component,
it was very similar to Cobra (about 500 kg ha* DM). Plant height increased as the regrowth age
increased until a height of 69 cm at the regrowth age of eight weeks.

The intercepted radiation was greater than 95% interception at weeks four and eight of regrowth,
indicating that the optimal use time could be eight weeks because there is a higher percentage of
leaf than stem (Figure 3).

Figure 3. Analysis of growth and its relationship with plant height and intercepted radiation in the
Convert 330 cultivar.
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The regression model and the coefficient of determination were high, with R? values> 0.99 and
0.87 for leaf DM and stem DM, respectively. The trend in the variables evaluated in the Camello
| cultivar was similar to the previous cultivars; nevertheless, the difference was that the yield of
the leaf component was around 3 000 kg DM at eight weeks of regrowth and that the stem
component reached 1 000 kg ha™ DM, higher than the cultivars Cobra and Convert 330.

The plant height increased as the regrowth age increased, until reaching a height of 72 cm at
the regrowth age of eight weeks. The maximum intercepted radiation (94%) was reached at
week four of regrowth, when the meadow was 44 cm high, which would indicate that, despite
not having reached 95% (as happened in Convert 330), it could be the optimal moment of use
(Figure 4).

Figure 4. Analysis of growth and its relationship with plant height and intercepted radiati
on in the Camello I cultivar.

The regression model and the coefficient of determination were high, with R* values> 0.96 and
0.83 for leaf DM and stem DM, respectively. The trend in the variables evaluated in the Camello Il
cultivar was similar to the previous cultivars; however, a marked difference was observed in terms
of the yield of the leaf component since it was 4 250 kg DM at eight weeks of regrowth and, in
turn, the stem component reached 1 750 kg ha™ DM, superior to the cultivars Cobra, Convert 330
and Camello | (Figure 5).
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Figure 5. Analysis of growth and its relationship with plant height and intercepted radiation in the
Camello Il cultivar.

In this regard, the leaf is the component that contributes the most to yield (Cruz et al., 2011) and
has the greatest nutritional value because it has a higher content of crude protein, compared to
the stem, and greater digestibility (Garay et al., 2020; Rojas-Garcia et al., 2018). In this regard,
Pereira et al. (2012) argued that fertilization with nitrogen and phosphorus immediately after cutting
induces an increase in the number and expansion of leaves and protein content (Gandara et al., 2017).

Plant height increased as the regrowth age increased, until reaching a height of 76 cm at the
regrowth age of six weeks; nevertheless, it subsequently showed a tendency to decrease. The
maximum intercepted radiation (96%) was reached at week eight of regrowth, when the meadow
reached 71 cm in height, which would indicate that this value could be closely related to the
maximum accumulation of the components of yield (leaf and stem) and, therefore, could be the
optimal moment of use, which would indicate that this cultivar has slower growth, therefore, it
accumulates more dry matter (Figure 5).

The variation in plant height between hybrids is due to the growth habit they present, which is
modified by environmental and management conditions (Gonzélez et al., 2020). In this sense,
it has been reported that the Cobra hybrid presents an erect growth habit (Hare et al., 2015),
while in the hybrids Camello | and Camello Il, a more erect growth was observed in Camello I,
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therefore, the incidence of wind exerted a greater effect on this cultivar, causing the lodging of the
plant at eight weeks of regrowth.

The increase in total dry matter yield as the age of regrowth increases is a behavior that has been
documented in different studies (Garay-Martinez et al., 2018; Rojas-Garcia et al., 2018), as a
consequence of the active growth of grasses (Castro et al., 2013). When evaluating the hybrids
Cayman, Mulato Il, and Cobra, Vendramini et al. (2014) obtained higher dry matter yield as the
age of regrowth increased from three to six weeks, with the cultivars Cayman and Mulato Il
obtaining the highest yields.

In addition, when assessing the same cultivars under different climatic conditions and cutting
intervals of 30, 45, 60, and 90 days, Hare et al. (2013) obtained increases in total dry matter by
increasing the cutting interval, with the Mulato Il cultivar obtaining the highest yields at 30 and 45 days,
while at 60 and 90 days, it was surpassed by the cultivars Cobra and Cayman, respectively. On the
other hand, Urochloa cultivars generate higher rates of leaf elongation (Dias-Filho and Carvalho,
2000); however, leaf elongation rates vary depending on the time of year due to the different
climatic conditions that occur, mainly temperature and precipitation (Martinez et al., 2020).

In this sense, Bernal et al. (2016) mentioned that the hybrids Cayman and Mulato Il produce more
leaves, which has been corroborated by Garay-Martinez et al. (2018), who, when evaluating the
cultivars Cayman, Mulato Il, Cobra, Insurgente and Buffel H-17, reported greater accumulation of
leaves in the cultivars Cayman and Mulato Il at four and six weeks of regrowth; nevertheless, when the
age increased to eight weeks, leaf accumulation decreased, increasing the accumulation of stem and
dead matter; a behavior similar to that observed in the present research.

The differences in the accumulation of stem dry matter can be attributed to the variations between
the rates of stem elongation presented by the cultivars, which vary between cultivars and times of
the year (Paciullo et al., 2011), as well as to the increase in the period of use, which induces the
elongation of the stems (Filho et al., 2020).

Conclusions

In general, the accumulation of dry matter increases depending on the age of regrowth. During the
eighth week of regrowth, the highest yields were obtained, and the leaf yield was higher than the
stem yield, so it could be the optimal time to use the forage of the hybrids under the climatic
conditions in which they were evaluated.

Acknowledgments

To the National Council of Science and Technology (CONACYT, for its acronym in Spanish)
for the first author’s scholarship (CVU/Fellow: 926708). To the Papalotla Group and the Faculty of
Engineering and Sciences of the Autonomous University of Tamaulipas for the facilitations
provided for research.

Bibliography

1 Bernal, A.; Veldzquez, V. H.; Ruiz, R.; Quero, A. R. y Pizarro, E. A. 2016. Potencial
productivo en tres hibridos de Urochloa. Ed. 3 Congreso Mundial de Ganaderia Tropical.
Tampico, Tamaulipas, México. 100-104 pp.

2 Castro, R. R.; Hernandez, G. A.; Ramirez, R. O.; Aguilar, B. G.; Enriquez, Q. J. F.y
Mendoza, P. S. I. 2013. Crecimiento en longitud foliar y dinamica de poblacion de tallos
de cinco asociaciones de gramineas y leguminosa bajo pastoreo. Revista Mexicana de
Ciencias Pecuarias. 4(2):201-215.

elocation-id: e3597 8

—_


https://doi.org/10.29312/remexca.v14i8.3597

s

10

11

12

13

14

15

16

17

18

DOI: https://doi.org/10.29312/remexca.v14i8.3597

Cuadrado, C. H.; Mejia, A. S.; Contreras, A. A.; Romero, D. A. y Garcia, P. J. 2003.
Manejo agrondmico de algunos cultivos forrajeros y técnicas para su conservacion en
la region Caribe Colombiana. Corporaciéon Colombiana de Investigacion Agropecuaria
(CORPOICA). Colombia. 6-45 pp.

Cruz, P. I.; Hernandez, G.A.; Enriquez, J. F.; Mendoza, S. |.; Quero, A. R. y Joaquin, B.
M. 2011. Desempefio agrondmico de genotipos de Brachiairia humidicola (Rendle)
Schweickt en el tropico himedo de México. Revista Fitotecnia Mexicana. 34(2):123-131.

Dias-Filho, M. and Carvalho, C. J. 2000. Physiological and morphological responses of
Brachiairia spp. to flooding. Pesqui. Agropec. Bras. 35(10):1959-1966.

Filho, G. J. D.; Fries, D. D; Sousa, L. B. M.; Fagundes, L. J.; Backes, A. A.; Dias, S. D.
L; Pinheiro, C. S. S. y Teixeira, A. F. 2020. Dinamica de crecimiento y senescencia
del pasto pangola como respuesta a diversas alturas de corte. Revista Mexicana de
Ciencias Pecuarias . 11(1):38-52.

Gandara, L.; Borrajo, C. I.; Fernandez, J. A. y Pereira, M. M. 2017. Efecto de la fertilizacion
nitrogenada y la edad del rebrote sobre el valor nutritivo de Brachiaria brizantha cv
“Marand(”. Revista de la Facultad de Ciencias Agrarias. 49(1):69-77.

Garay, M. J. R.; Estrada, D. B; Bautista, M. Y.; Bernal-Flores, A.; Mendoza, P. S. |;
Martinez, G. J. C.; Sosa, M. E. and Joaquin, C. S. 2020. Forage yield and quality of
buffel H-17 and Urochloa hybrids at different regrowth ages under semi-arid conditions.
Grassl. Sci. 66:277-284.

Garay-Martinez, J. R.; Joaquin-Cancino, S.; Estrada-Drouaillet, B.; Martinez-Gonzalez,
J. C.; Joaquin-Torres, B. M.; Limas-Martinez, A. J. y Hernandez-Meléndez. J. 2018.
Acumulacién de forraje de pasto buffel e hibridos de Urochloa a diferente edad de
rebrote. Ecosistemas y Recursos Agropecuarios. 5(15):573-581.

Gonzélez, M. A.; Garay, M. J. R.; Estrada, D. B.; Bernal, F. A.; Limas, M. A. G. y
Joaquin, C. S. 2020. Rendimiento y contenido de proteina en forraje y ensilado de
pasto Insurgente e hibridos de Urochloa. Revista Mexicana de Ciencias Agricolas.
11(24):177-189.

Hare, M. D.; Pizarro, E. A.; Phengphet, S.; Songsiri, T. and Sutin, N. 2015. Evaluation of
new hybrid Brachiaria lines in Thailand. 1. Forage production and quality . Trop. Grassl.
Forrajes Trop. 3(2):83-93.

Hare, M. D.; Phengphet, S.; Songsiri, T.; Sutin, N. and Stern, E. 2013. Effect of cutting
interval on yield and quality of three Brachiaria hybrids in Thailand. Trop. Grassl. Forrajes
Trop. 1(1):84-86.

INEGI. 2015. Instituto Nacional de Estadistica y Geografia. Anuario estadistico y geogréafico
de Tamaulipas 2015. México, DF. 9-11 pp.

Lascano, C. E. 2002. Caracterizacion de las pasturas para maximizar produccion animal.
Archivos Latinoamericanos de Produccién Animal. 10(2):126-132.

Martinez, M. D.; Enriquez, Q. J. F.; Esqueda, E. V. A. y Ortega, J. E. 2020. Recambio
de tejido de hojas en Brachiaria humidicola CIAT 6133 con diferente manejo de la
defoliacion. Revista Mexicana de Ciencias Agricolas . 24:47-58.

Paciullo, C. D. S.; Fernandes, B. P.; Gomide, M. C. A.; Castro, T. C. R.; Sobrinho, S. F.
and Carvalho, B. C. A. 2011. The growth dynamics in Brachiaria species according to
nitrogen dose and shade. Revista Brasileira de Zootecnia. 40(2):270-276.

Palma, G. J. M. 2014. Escenarios de sistemas de produccion de carne de bovino en
México. Rev. AlA. 18 Suplemento. 18(1):53-62.

Pereira, R. C.; Guimaraes, R. K.; Andrade, D. R.; Silva, L. J.; Silva, B. E.; Fonseca, M.
D.; Cecon, P. R. and Pereira, G. O. 2012. Structural and productive characteristics

elocation-id: e3597 9

—_


https://doi.org/10.29312/remexca.v14i8.3597

- TR

19

20

21

22

23

24

25

26

27

28

DOI: https://doi.org/10.29312/remexca.v14i8.3597

of Marandu and Xaraés grasses fertilized at different times after harvesting. Revista
Brasileira de Zootecnia . 41(3):557-564.

Pizarro, E. A. 2010. Potencial agrondmico de especies forrajeras megatérmicas género
Brachiaria. Agrociencia.14(3):21-25.

Pizarro, E. A. 2013. Un nuevo hibrido para el mundo tropical - Brachiaria hibrida cv CIAT
BR02/1752 “Cayman”. Pasturas de América. http://www.pasturasdeamerica. com/articulos-interes/
notas-tecnicas/Brachiaria-hibrida-cayman/.

Quero, C. A. R,; Enriquez, Q. J. F. y Miranda, J. L. 2007. Evaluacién de especies forrajeras
en América Tropical, avances o status quo. Interciencia. 32(8):566-561.

Rojas-Garcia, A. R.; Torres-Salado, N.; Maldonado-Peralta, M. A.; Sanchez-Santillan, P.;
Garcia-Balbuena, A.; Mendoza-Pedroza, S. |.; Alvarez-Vazquez, P.; Herrera-Pérez, J. y
Hernandez-Garay, A. 2018. Curva de crecimiento y calidad del pasto cobra (Brachiaria
hibrido BR02/1794) a dos intensidades de corte. Agroproductividad. 11(5):34-38.

SAS. 2003. The SAS 9.1 for Windows. SAS institute Inc. Cary, North Carolina. USA.

Sosa, R. E. E; Cabrera, T. E.; Pérez, R. D. y Ortega, R. L. 2008. Produccién estacional
de materia seca de gramineas y leguminosas forrajeras con cortes en el estado de
Quintana Roo. Técnica Pecuaria en México. 46(4):413-426.

Suérez, E. S.; Reza, G. S.; Pastrana, V. |.; Patifio, P. R.; Garcia, C. R. F.; Cuadrado, C.
H.; Espinosa, C. M. y Diaz, A. E. 2014. Comportamiento ingestivo diurno de bovinos
de ceba en Brachiaria hibrido Mulato Il. Corpoica Ciencia y Tecnologia Agropecuaria.
15(1):15-23.

Vargas, T. V.; Hernandez, E. R. M.; Gutiérrez, J. L.; Placido, J. D. C. y Jiménez, A. C. 2007.
Clasificacion climatica del estado de Tamaulipas. México. Ciencia UAT. 2(2):15-19.

Vendramini, B. J. M.; Sollenberger, L. E.; Soares, B. A.; Da Silva, W. L.; Sanchez, D. J.
M.; Valente, L. A.; Aguiar, D. A. and Mullenix, K. M. 2014. Harvest frequency affects
herbage accumulation and nutritive value of Brachiaria grass hybrids in Florida. Trop.
Grass Forrajes Trop. 2(2):197-206.

Zarate, F. P.; Ibarra H. M. A.: Limas, M. A. G. y Escamilla, G. O. S. 2012. Mejoramiento
de la calidad del forraje en sistemas ganaderos. En: Hernandez, M. J. Ed. Nutricién
y manejo de bovinos productores de carne. Facultad de Ingenieria y Ciencias, UAT.
México, DF. 14-34 pp

elocation-id: e3597 10

—_—


http://www.pasturasdeamerica.%20com/articulos-interes/notas-tecnicas/Brachiaria-hibrida-cayman/
http://www.pasturasdeamerica.%20com/articulos-interes/notas-tecnicas/Brachiaria-hibrida-cayman/
https://doi.org/10.29312/remexca.v14i8.3597

- TR

DOI: https://doi.org/10.29312/remexca.v14i8.3597

Forage production of four cultivars of hybrid Urochloa
in Gliemez, Tamaulipas

Journal Information Article/Issue Information
Journal ID (publisher-id): remexca Date received: 01 October 2023
Title: Revista mexicana de ciencias agricolas Date accepted: 01 November 2023
Abbreviated Title: Rev. Mex. Cienc. Agric Publication date: 14 December 2023
ISSN (print): 2007-0934 Publication date: November 2023
Publisher: Instituto Nacional de Investigaciones Volume: 14
Forestales, Agricolas y Pecuarias Issue: 8
Electronic Location Identifier: €3597
DOI: 10.29312/remexca.v14i8.3597

Categories
Subject: I nvestigation note

Keywords:
Keywords:
age of regrowth
forage production
intercepted radiation
Urochloa hybrids

Counts
Figures: 5
Tables: 1
Equations: O
References: 28
Pages: 0

elocation-id: e3597 11

—_


https://doi.org/10.29312/remexca.v14i8.3597



