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Elizabeth Santiago Lépez Abstract: The objective of the study was to

" Instituto Nacional de Investigaciones evaluate the germination and yield of buffel
Forestales, Agricolas y Pecuarias™" grass seed (Cenchrus cilaris cv Zaragoza 115)
Coahuila, Mexico in response to the effect of phytohormones at

different doses under irrigation in the north
of Coahuila. The experiment was carried
out in the period from March to July 2022,
in a meadow of buffel grass var. Zaragoza
115 established in 1997, at the Zaragoza
Experimental Site. Zaragoza, Coahuila.
Mexico. Four phytohormones were evaluated:
T1: Auxins, T2: Gibberellins, T3: T1+T2 and
T4: Auxins with macro and micro nutrients)
and four doses per phytohormone, including
the zero dose as a control (0, 15, 30 and 45
ppm A.L ha-1), distributed in a randomized
block design in a divided plot arrangement,
with four repetitions. The following were
evaluated: raw seed yield (RSC ha-1), number
of panicles (NP ha-1), percentage of detached
seed (SD), percentage of germinated seed
(SG) and the cost/benefit ratio. The use of
phytohormones increased NP and RSC
(p>0.05), where the highest values (1,785,000
panicles ha-1 and 180.55 kg raw seed ha-1,
respectively) occurred with the commercial
auxin FolyverO at 15 ppm of A.L ha-1. The
increase in CSR of Folyver® -15 compared
to that of Folyver®- 0, was 30.55 % (55.17 kg
ha-1). In SG, the highest value (24.36) was
achieved with Radix®+Biogib® at 15 ppm [.A
ha-1, higher and equal (P<0.05) to Radix” at
0 ppm, at 4.31%. In cost/benefit, Folyver® - 15
auxin, with an increase of 55.17 kg of raw seed
ha-1 and with respect to the control, reported
a benefit of $19.18:1. It is concluded that the
highest yield of panicles, raw seed and benefit
was achieved when applying the commercial
phytohormones Folyver® at 15 ppm LA
ha-1. in buffel pastures Z115 with years of
establishment.

Keywords: Buffel Z115, phytohormones,
yield, germination, seed.
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INTRODUCTION

Forage production and the productive
capacity of beef cattle in the rangelands of
northern Mexico have decreased by 70% in
the last 50 years (INIFAP, 2008; SEMARNAP,
2015). The degradation of this resource is faced
through animal load adjustment strategies
and implementation of a grazing scheme and
rehabilitation with native and introduced
grasses, where buffel grass (Cenchrus ciliaris
(L.), variety T-4464 occupies around of 95%
of the established surface, due to its greater
seed production, productive potential and
drought tolerance (Saldivar, 1991); however,
it is imported, has a high economic cost
(Palma et al,, 2000) and high susceptibility
to leaf blight caused by the Magnaporte
grisea fungus (Pyricularia grisea), which
reduces its yield (Diaz et al.,, 2006). In this
situation, the use of varieties adapted to local
areas with potential for the establishment of
grass is recommended. interest (Terrazas,
2013, Volaire, 2018; Rajora et al., 2020). In
Coahuila there is a potential of 10 million
hectares for rehabilitation with buffel and
with a potential demand of 50 thousand tons
of seed (Martinez, 2000). Currently, there is
the Zaragoza 115 (Z115) variety, released by
INIFAP in Zaragoza, Coahuila, Mexico. Tall
variety, with good productive behavior, good
nutritional value, resistant to cold, drought
(Osuna, 1986) and leaf blight (Diaz et al,
2006); However, its use has been limited by low
seed production and availability (Hernandez
et al., 2004; Enzo et al., 2022), it presents poor
flowering synchronization and rapid seed
abscission, which affect yield and production
costs (Hernandez et al., 2004). The problem of
low seed yields in buffel has been addressed
through genetic improvement studies (Beltran
et al., 2008; Terrazas, 2013; Enzo et al., 2022;
Gomez et al., 2022) and agronomic practices
such as levels of fertilization, spacing between
furrows and cutting height, (Kizima et al,
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2014a), and very little has been investigated on
the use of phytohormones in pastures, under
which increases in seed yield of 20 to 236%
are reported (Espinoza and Ortegén, 1993;
Eguiarte and Gonzalez, 2002; Joaquin et al,
2007). Therefore, the objective of the study was
to evaluate the germination and yield of buffel
grass seed (Cenchrus cilaris cv Zaragoza 115)
in response to the effect of phytohormones at
different doses under irrigation in the north
of Coahuila.

MATERIALS AND METHOD

The study was carried out at the Zaragoza-
INIFAP Experimental Site, located in
Zaragoza, Coahuila, at 28° 59790 north
latitude and 100° 90778 west longitude at 350
meters above sea level; town with a BsOxh’
climate (dry semi-warm) with rain in summer
and little throughout the year. With average
annual temperature of 21. 4° C, average
annual precipitation of 375 mm with bimodal
distribution. The soil of the study area is
characterized by having a clay loam texture,
apparent density of 1.08 g/cm3, moderate
organic matter content (1.83%) and no salinity
problems; very poor in nitrogen (N), medium
in phosphorus (P) and potassium (K), low to
medium content in minor elements; limited in
their availability due to the alkaline pH (8.39)
and very high content of total carbonates
(68.1%) (Fertilab, 2022). 900 m2 of buffel
grass meadow cv Zaragoza 115, established in
1997, were used. 64 experimental plots (EP) of
5 m2 (2.5 m x 2.0 m) with a useful plot (PU)
of 2m2 (1.0 m x 2.0 m) were drawn. under a
randomized block experimental design with
a split plot arrangement and four repetitions.
Four phytohormone treatments were
evaluated: T1: Auxins using the commercial
product (T1: Radix 10000°), T2; Gibberellins
(Biogib 10 PS®), T3: Combination of T2+T3
and T4: Auxin with macro and micronutrients
(Folyver®), with four concentration levels
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including the zero control (0, 15, 30 and 45
ppm A.L ha-1). At the beginning, the grass
was made uniform by cutting it 05 cm from
the ground. It was fertilized under the NPK
formula (100-50-50) and adjusted based on
the results of the soil analysis. In total, four
irrigations were given, with a frequency of
13 days and sheets of water per irrigation of
13 cm. The treatments were applied foliarly
at 50% anthesis of the plants, early in the
morning (7:00 am). The variables evaluated
were the number of panicles (NP ha-1),
raw seed yield (RSC kg ha-1), percentage of
germinated seed (SG) and the cost/benefit
ratio. The NP was determined directly by
manually cutting with pruning shears all the
panicles present (complete panicles (PC)
and incomplete panicles (PI)), with seeds at
harvest point in each experimental unit on
three occasions during the period from 08 to
2008. June 18, 2022. A sample of five PCs and
one of five IPs were randomly separated from
each treatment. After one month, the seed
was separated from each respective sample
and the weight was recorded on a digital scale
with a precision of 0.001g; With the weight of
these and the NP, RSC was determined. The
SG was performed in Petri dishes provided
with cotton pads and placed on a work
table under ambient conditions (average
temperatures of 39+ 3 °C) for a period of 28
days and with counts every 7 days. In each
Petri dish, a sample of 100 florets from seven
months of storage, taken at random from
each treatment, was placed. To estimate the
cost/benefit relationship, only the expenses
and income from the application of the
phytohormone treatment were recorded and
only the outstanding treatment was analyzed
with respect to the control and the income
per seed, only for the increase with respect to
the control. The data obtained, except for the
cost/benefit ratio, were analyzed by analysis
of variance and comparison tests of means
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(DMS<0.05), the SAS statistical program,
version 9.4, was used. (SAS, 2004).

RESULTS AND DISCUSSION

The number of panicles (NO) is shown in
Table 1, where it is observed that the highest
number of panicles (P<0.05) was obtained in
the treatment T , (Folyver O-15) with a total
of 1,785.0 panicles ha', higher and equal
to T,, and T13 (Folyver® - 0) in 7.01 and
21.07% equivalent in 125,200 and 376,200
panicles ha-1, and higher than the rest, where
T12 produced the least amount. The best
response of T14 and T, was possibly due to
their composition containing, in addition to
auxin, macro and micronutrients that correct
deficiencies in the study soil due to their low
availability due to high Ph (8.39) and very high
carbonates. (68.1%), indicated in the results of
the soil analysis (Fertilab, 2022).

The NP obtained in the present work
with T14 is lower than those reported by
Eguidrte and Gonzalez (2002), who obtained
an average of 2,124 panicles (Thousands/
ha-1) with a range of 1,976.6 to 2,344.4 with
the application of the floral inducer AGR'
working for three years in Jalisco, with floral
inducers in a newly established meadow with
buffel cv Biloela. The difference may be due to
the difference in age at the time of the study,
being 25 years old in the Z115 buffel pasture
and that the NP corresponds to one of two
productive cycles in the year.

As in the NP variable, the RSC was
affected (P<0.05) by the treatments (Table 1),
where the highest yield was recorded by T14
(Folyver® - 15) with 180.55 kg ha-1, greater
than and equal to T16 (Folyver® - 45) and T13
(Folyver®- 0), with increases of 3.58 and 30.55
% (6.47 and 55.17 kg ha-1), respectively.

The yields obtained were higher than the
60 kg ha-1 reported by Cuellar and Herndndez
(1989) in Z115 with three plots in Zaragoza,
Coahuila, with the 100-50-50 fertilization
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TREATMENT NP RSC SG
(Phytohormone-ppm/ha’) | (Thousands ha') (kg ha') (%)
T,,: FolyverO-15 1,785.0* 180.55* 19.13 ™
T, : FolyverO-45 1,659.9 % 174.08 > 14.37"
T,,: FolyverO-0 1,408.8 b= 125.38 b= -
T FlyverO-30 1,264.5 b 124.15 b 22.36
TI:RadiXO-O 1,228.8 bde 102.23 b= 20.05 b
T,:RadixO+BiogibO-0 1,152.5 b 123.35 b -
TS:BiogibO-45 1,126.3 bd 92.33¢ 20.28 %
T,:BiogibbO-0 1,100.0 91.70 -
T4:RadiXO—45 1,090.0 % 86.17 ¢ 19.36 %
T3:RadiXO-30 1,078.8 ¢ 68.60 © 15.93 b
T,,: RadixO+BiogibO-15 1,076.3 & 108.50 b 24,36
T7:Biogib0-30 1,048.8 ¢ 81.28 ¢ 20.74 %
Tz:RadiXO—IS 1,028.8 & 94.73 b¢ 20.40 b
T, : RadixO+BiogibO-30 1,026.3 % 89.50 ¢ 15.37
TG:BiogibO-IS 942.5 4 83.25¢ 16.17°
T,,: RadixO+BiogibO-45 847.5¢ 98.95 b 19.44 >

DMS 553.5 81.48 9.26
DMS: Minimum significant difference. For each column, values with different
literals are statistically different (P<0.05). NP: Number of panicles; CSR: Raw seed
yield; SG; Germinated seed.

Table 1. Average behavior of panicle and seed variables of buffel Z115 under the effect of phytohormones
at the Zaragoza-CIRNE-INIFAP Experimental Site, 2023.

P.U C.E C.U C.IB
CONCEPT UM ) (Liter) ) %)
A | Supplies:
T FolyverO-15 ppm Liter 100.00 0.500 0.100 50.00
pHase-10 (Acidificante) Liter 250.00 0.250 0.250 62.50
BionexO (Adherente) Liter 165.00 0.500 0.165 82.50
B | Labour Wage 350.00 1.0 350.00 350.00
Expenses: Technological Cost $ 545.00
D* | Entry: (55 kg x$200.00) $ 200.00 11,000.00
E | Relationship: B/C $ 19.18:1
U.M: Unit of measurement; P.U; Unit price; C.E: Quantity used; C.U: Unit cost; C.I1.B: Cost,
Income, Benefit. *: Increase in seed in the best treatment in relation to the control x regional sales
price. Note: 1 U.S. Dollar = $20.72 MXN. (Consulted; July 2022).

Table 2. Costs/benefit per hectare of outstanding treatment. Zaragoza CIRNE-INIFAP Experimental Site,
2023.




formula. As well as those obtained by Lara
(1989), who reports for Z115 in Zaragoza,
Coahuila and under irrigated conditions,
average yields of 43 and 35 kg ha-1 with two
pinches; lower than 89 kg/ha, reported by
Martinez (1996) and these lower than that
reported by Briones (1991) who obtained 249
kg ha-1, but in three harvests in the year.

In SG, the highest percentage (24.36)
was obtained with T10 and the lowest
percentage (14.37) with T16. (Table 1). In
this range there are 10 treatments with the
same difference (P<0.05), in which T14 can
be seen that produced the highest CSR value
and T1 (Radix®-0), both surpassed (P<0.05)
by T10 at 5.23 and 4.31%, respectively. It
also exceeded by 7.36% the maximum value
(17%) reported by Sénz et al (2015) in buffel
in Aldama, Chihuahua. But lower than the
60% germination reported by Cuellar and
Hernandez (2007). The difference with respect
to the latter could be due to the rest time of the
seed prior to the test since it was not indicated;
In this regard, Eguiarte and Gonzélez (2002)
mention high germination in seeds of
Cenchrus cliairs L cv Biloela with rest periods
of 18 to 20 months. The germination obtained
in the present study could also be due to the
age of the meadow and the density of plants,
since Kizima et al (2013) observed lower seed
germination in four-year-old meadows in
relation to those of recent establishment, by
carrying out seed quality sampling on three
farms. As well as, (Kizima et al, 2014a) to the
smaller spacing between plants, finding in a
study on the establishment of meadows for

seed production purposes, that the spacing
between rows of 25 c¢cm produced seed of
lower quality than the spacing between rows
of 75 cm.

Finally, the cost and benefit of the
technology with the best CSR is shown in Table
2. The application of T14, with expenses of
$545.00 and income of $11,000.00, generated
a B/C ratio of 19.18:1. Benefit higher than the
return rate obtained by Medina and Osuna
(1989) of 2.1 and 2.0 in buffel Z115 with yields
of 56.8 and 75.8 kg ha' of raw seed in two
harvests with fertilization doses 150-100-00
and 250 -100-00 and, to the benefit obtained
by Kizima et al (2014b) of 0.59 pesos per unit
invested in buffel cv Biloela, with yields of
78.6 kg ha-1 and 13.2 ton ha-1 of dry forage,
with the fertilization dose 60 kg N and 30 kg
P ha-1, in the wet season with irrigation in
the first year of establishment, due to the costs
of irrigation and materials and inputs for the
establishment.

CONCLUSIONS

The foliar application of Folyver at a dose
of 15 ppm of I.A/ha-1 to Buffel Z115 grass
in the productive cycle from April to June,
favored the highest raw seed yield (180 kg
ha-1) with an increase of 30.55% (55.17 kg
ha-1), in relation to T13 (Folyver®-0); with
19.4% germination and a benefit/cost ratio of
19.18:1.

ACKNOWLEDGMENTS

We thank INIFAP for funding the
development of the research work.

T — -



REFERENCES

Beltran, L. S., Loredo, O. C. Nuiiez, Q. T. Gonzalez, E. L. A. Garcia, D. C. A. Urrutia A. J. A. y Gamez, V. H. G. 2008. Buffel Titan
y Buffel Regio nueva variedad de pastos para el altiplano de San Luis Potosi. Folleto Técnico No. 35, Campo Experimental
San Luis, CIRNE-INIFAP-SAGAR.

Briones, R.M.A. 1991.Caracteristicas de produccion de semilla de 10 materiales de zacate Buffel Cenchurs ciliaris L. Tésis.
Licenciatura. UAAAN, Buenavista , Saltillo Coahuila. México. 57 p.

Cuellar V. E. J. y Hernandez R. P. 2007. Produccién de semilla de pasto buffel Zaragoza 115 con aplicaciéon de nitrégeno,
féforo y potasio en el norte de Coahuila. Resumen en XLIII Reunién Nacional de Investigacion Pecuaria. Sinaloa. 2007. p162.

Diaz, E. A., Méndez, R. A., Garza, C. R. 2006. El tizon foliar (Prycularia grsea) del pasto buffel en el norte de Tamaulipas.
INTFAP-CIRNE. Campo Experimental Rio Bravo. Folleto Técnico No.38. Tamaulipas, M xico. 31 p.

Eguiarte, J. A y Gonzalez, S. A. 2002. Utilizacion de inductores de la floracion en la produccion de semillas de buffel biloela
en el trépico seco. Pastos y Forrajes. Vol.25. No. 4.

Erazo, E. B., Mojica, R. J. E., Brochero, A. G. A., Mejia, S.J. R., Mejia, K. S. L. and Burghi, V. 2022. Variation in floral morphology
and seed production of buffel and rhodes grass. Journal of Agricultural Science and Technology 24(1): 155-168.

Espinoza, C. J., M, y Ortegén, P. J. 1993. Interaccion de fosforo, potasio y auxinas en rendimiento de semilla de pasto Klein,
En: Memorias IX Congreso Nacional sobre manejo de Pastizales, SOMMAP. Hermosillo, Son, 1993, 16.

Fertilab (Laboratorio de anilisis agricolas). 2022. Resultados de analisis de fertilidad de suelo e interpretacion. Fertilab, S.A
de C.V. Celaya, Guanajuato. https://www.Fertilab.com.mx Consultado en Febrero 2022

Gomez, M. S., Martinez, R. ]. M., Gémez, M. M., Aguilar, P. C. 2022. Produccién de paniculas de hibridos apomicticos de
zacate buffel (Pennisetum ciliaris L.). LVII Reunién Nacional de Investigacién Pecuaria. Memoria . Villahermosa, Tabasco.
Ao 2. No. 1. 242-244.

Hernandez, R. P, Cuellar, V. E. J., Martinez, V. J. 2004. Guia para el establecimiento y manejo de zacate buffel Zaragoza
115 para la produccion de semilla bajo riego. Folleto Técnico. Num. 13.Campo Experimental Zaragoza-CIRNE-INIFAP-
SAGARPA. 25p.

INIFAP. 2008. Rancho Experimental La Campana 50 aios de investigacion y transferencia en pastizales y produccion
animal. A. H. S. Chéavez (Compilador). Libro Técnico nim. 2. INIFAP-CIRNOC. Chihuahua, Chihuahua. México. 213 pp.

Joaquin, B. M., Trejo, C. C., Hernandez, A., Pérez, J. J., Garcia, G. and Quero, C. A. R. 2007. Effects of ethephon, salicyclic
acidan cidef-4 on the yield and quality of guinea grass seed Tropical Grassland. Volumen 41, 55-60.

Kizima, J. B., Mtengeti, E. J. and Nchimbi-Msolla, S. 2013. Viability status of Cenchrus ciliaris seeds in the three farms of the
sub-humid eastern agro-ecological zone of Tanzania. Livestok research for Rural Development. Volume,25. Article No.85.
Retrieved July 10, 2013, from. http://www.lrrd.org/lrrd25/5/kizi25085.htm.

Kizima, J. B., Mtengeti, E. ]. and Nchimbi-Msolla, S. 2014a. Seed yield and vegetation characteristics of Cenchrus ciliaris as
influenced by fertilizer levels, row spacing, cutting heigth and season. Livestok research for Rural Development. Volume, 26.
Article No.148. Retrieved August 5, 2014 form. http://www.lrrd.org/lrrd26/8/kizi26148.htm.

Kizima, J. B., Mtengeti, E. J.and Nchimbi-Msolla, S. 2014b. Profibility of irrigating grass pasture for seed and forage production
in Tanzania: A Case of Cenchrus ciliaris. Livestock Research Institute, Ministry of Livestock and Fisheries Development, O.O.
Box 5016 Tanga, Tanzania.

Lara del R. M. J. 1998. Rendimiento y calidad de semilla de zacate buffel (Cenchrus ciliaris L) con diferentes pizcas bajo
condiciones de riego. Tesis. Maestria. UAAAN, Buenavista, Saltillo, Coahuila. México.150 p.

Martinez, B. U. 2000. Los sistemas de informaciéon geografica en apoyo a la planeacion agropecuaria y forestal. INIFAP
-Fundacién Produce para el Campo. Organo Oficial de Informacion de la Fundacién Produce Coahuila, A.C. 2 (5): 8.



https://www.Fertilab.com.mx
http://www.lrrd.org/lrrd25/5/kizi25085.htm
http://www.lrrd.org/lrrd26/8/kizi26148.htm

Martinez, V. J. 1996. Adaptacion de zacate buffel de lugares altos en la region templada de Navidad Nuevo Ledn. Tesis
Licenciatura. Universidad Auténoma Agraria Antonio Narro. Buenavista, Saltillo, Coahuila. México. 60 p.

Medina, M. E y Osuna, R. O. M.1989. Dosis de fertilizacion nitrogenada sobre el rendimiento de semilla de zacate buffel
Zaragoza 115 en el norte de Coahuila. Resumen en 5to. Congreso Nacional sobre Manejo de Pastizales. Universidad Auténoma
de Chihuahua. p16.

Osuna, R. O. M. 1986. Buffel Zaragoza 115 para el norte de Coahuila. Desplegable CAEZAR 1. SARH-INIFAP-CIANE-
CEZAR. pl.

Palma, M. P,, A. H. Lépez y M. J. Molina. 2000. Condiciones de almacenamiento y germinacion de semillas de Cenchrus
ciliaris L. y Andropogon gayanus Kunth. Agrociencia 34:41-48.

Rajora, M. P, Bhatt, R. K,, Jindal, S. K. and Shantharaja, C. S. 2020. Fodder productivity of different genotypes of Cenchurs
ciliaris under hot aeid climate of ther desert. Intenational Grassland Congress proceedings Novemver. 20-24, Dheli india.
https://uknowledge.uky.edu/igc/23/4-1-3/8.

Séenz E E., Saucedo T. R. A., Morales N. C. R, Juarado G. P,, Lara M.C.R., Melogoza C.A., Ortega G. J. A. 2015. Produccion y
calidad de semilla de pastos forrajeros como respuesta a la fertilizacion en Aldama Chihuahua. Tecnociencia, 9(2): 111- 119.

Saldivar, F. A. 1991. Ecosistemas del zacate buffel en Tamaulipas: Aprovechamiento Integral del Zacate buffel. In: Simposium
Internacional. VII Congreso Nacional sobre Manejo de Pastizales, SOMMAP. Cd. Victoria, Tam. México. pp. 42-51.

SEMARNAT. 2015. (Secretaria de medio ambiente y recursos naturales). Informe de la situacion del medio ambiente en
México. Compendio de estadisticas ambientales. México.

SAS. 2004. Statistical Applied System. Institute Inc. SAS/STAT 9.4. User’s Guide Cart, Nc: SAS Institute Inc. USA. 5121 p.

Terrazas, P. G. 2013. Materiales sobresalientes de zacate buffel para revegetar matorrales deteriorados. Ficha tecnologica
sistema productos, pastizales y forrajes. CIRNOC-INIFAP. Campo Experimental Delicias.

Volaire, F. 2018. A unified framework for plant adaptive strategies to drought: Across scales and Disciplines. Glob. Change
Biol., 24(4):2929-2938.



https://uknowledge.uky.edu/igc/23/4-1-3/8

