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The influence of strategic fertilization with nitrogen (150 kgN/ha)
applied in the rainy season in Cenchrus purpureus varieties
tolerant to drought (CT-600, CT-601, CT-602, CT-603, CT-604,
CT-605, CT-608 y CT-609) compared with CT-115 as control
was studied. A random block design with five replications was
used. In the dry season only CT-604 had the highest (P<0.001)
dry matter percentage of leaf, stem and the hole plant. The highest
(P<0.001) leaves content was showed by CT-605 (60.07 and
60.17 % in the rainy and dry season, respectively). The varieties CT-605,
CT-608 and CT-609 (5.0, 5.6 and 5.2 tDM/ha, respectively) exceeded
(P<0.001) the yield of CT-115 (3.4 tDM/ha) in the dry season. The
leaf area varied (P<0.001) between varieties, while CT-604 showed
the lower population (P<0.001) in both climatic seasons (7.2 and
4.6 tillers/Smin the dry and rainy season, respectively). The varieties
CT-605, CT-608 and CT-609 increased their yield in the dry season
with adequate leaves contents and adequate population. It is suggest
expanding this information with the chemical composition and
extending these varieties in the western region, always you had the
nitrogenous fertilizer.
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Due to the extension reached by Cenchrus purpureus
in the tropical world, several are the countries,
universities and research centers that study the varieties
from this genus, including those obtaining through
genetic improvement programs using different methods
(Herrera and Martinez 2015, Guimaraes de Favare ef al.
2019, Sinche et al. 2021, Vander Pereira et al. 2021 and
Lire Wachamo 2022).

At the Instituto de Ciencia Animal were obtained,
by in vitro tissue culture, new C. purpureus varieties
tolerant to drought and salinity (Herrera ef al. 2003)
and were evaluated in the western region of the
country (Granma), those tolerant to drought (Diaz
2007, Ray et al. 2016 and Arias et al. 2018, 2019ab)
and to medium soil salinity (Ledea et al. 2017, Alvarez
et al. 2019 and Alvarez 2021) showed promising
results.

However, in the western region of the country with
a rainfall pattern up to 1400 mm annual (Herrera et
al. 2018), the drought tolerant varieties did not show
an effective response, due to the high rainfall volume

Se estudio la influencia de la fertilizacion estratégica con nitrogeno
(150 kgN/ha) aplicada en el periodo lluvioso en variedades de Cenchrus
purpureus tolerantes a la sequia (CT-600, CT-601, CT-602, CT-603,
CT-604, CT-605, CT-608 y CT-609) comparados con el CT-115 como
testigo. Se empled un disefio de bloques al azar con cinco réplicas.
En el periodo poco lluvioso solo el CT-604 tuvo el mayor (P<0.001)
por ciento de materia seca de la hoja, el tallo y la planta integra. El
mayor (P<0.001) contenido de hojas lo present6 el CT-605 (60.07 y
60.17 % en el periodo lluvioso y poco lluvioso, respectivamente).
Las variedades CT-605, CT-608 y CT-609 (5.0, 5.6 y 5.2 tMS/ha,
respectivamente) superaron (P<0.001) el rendimiento del CT-115
(3.4 tMS/ha) en el periodo poco lluvioso. El area foliar vario
(P<0.001) entre las variedades, mientras que la menor poblacién
(P<0.001) la present6 el CT-604 en ambas estaciones climaticas (7.2 y
4.6 macollas/5Sm en el periodo poco lluvioso y lluvioso, respectivamente).
Las variedades CT-605, CT-608 y CT-609 incrementaron su
rendimiento en el periodo poco Iluvioso con apropiados contenidos
de hojas y adecuada poblacion. Se sugiere ampliar esta informacion
con la composicion quimica y extender estas variedades en la region
occidental, siempre que se disponga de fertilizante nitrogenado.

Palabras clave: Cenchrus, rendimientos, hojas, poblacion

Debido a la difusion alanzada por Cenchrus
purpureus en el mundo tropical, varios son los paises,
universidades y centros de investigacion que estudian
las variedades de este género, incluidas las obtenidas
mediante programas de mejora genética empleando
diferentes métodos (Herrera y Martinez 2015, Guimaraes
de Favare et al. 2019, Sinche et al. 2021, Vander Pereira
et al. 2021 y Lire Wachamo 2022).

En el Instituto de Ciencia Animal se obtuvieron,
mediante el cultivo de tejidos in vitro, nuevas variedades
de C. purpureus tolerantes a la sequia y salinidad (Herrera
et al. 2003) y se evaluaron en la region oriental del pais
(Granma), las tolerantes a la sequia (Diaz 2007, Ray et
al. 2016 y Arias et al. 2018, 2019ab) y las tolerantes a
mediana salinidad del suelo (Ledea et al. 2017, Alvarez
et al. 2019 y Alvarez 2021) mostraron resultados
Promisorios.

Sin embargo, en la region occidental del pais con un
régimen de precipitaciones de hasta 1400 mm anuales
(Herrera et al. 2018), las variedades tolerantes a la sequia no
mostraron una respuesta efectiva, atribuible al alto volumen
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during the dry season (Herrera 2022). These evaluations
were made without irrigation and fertilization as same
in Granma province.

These elements determined the questioning about
of what could be their performance if during the rainy
season, strategic nitrogen fertilization were applied and
irrigation were not used in the dry season, which was
the objective of this research.

Materials and Methods

Location. The experiment was carried out at the
Miguel Sistachs Naya pasture station belonging to
Instituto de Ciencia Animal, San José de las Lajas,
Mayabeque, Cuba. The rainfalls and temperature during
the experimental stage are shown in table 1.
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de las precipitaciones durante el periodo poco lluvioso
(Herrera 2022). Estas evaluaciones se realizaron sin riego
ni fertilizacion al igual que en la provincia Granma.
Estos elementos determinaron la interrogante acerca
de cual seria su comportamiento si durante el periodo
lluvioso, se aplicara fertilizacion nitrogenada estratégica
y no se empleara riego en el periodo poco lluvioso, lo
cual constituyo el objetivo de la presente investigacion.

Materiales y Métodos

Localizacion. El experimento se desarrolld en la
Estacion Experimental de Pastos y Forrajes "Miguel
Sistachs Naya” del Departamento de Pastos del Instituto
de Ciencia Animal, San Jos¢ de las Lajas, Mayabeque,
Cuba. Las precipitaciones y las temperaturas durante la

Table 1. Some climate indicators during the experimental stage

) Months
Indicator
J F M A M J J A S (@) N D
Min.t, °C 10.0 19.4 20.2 200 21.1 22,5 207 206 20.5 20.1 16.8 17.5
Max.t,°C 243 26.0 292 273 309 279 273 31.9 31.3 305 260 25.0
A, °C 18.7 22.1 252 250 25.0 253 25.8 247 255 248 215 229
Rain, mm 12.0 46.0 37.0 620 2340 151.0 180.0 383.0 152.0 44.0 51.0 55.0

Min.t: minimum temperature

Experimental design and treatments. A random
block design with five replications was used. A total
of eight Cenchrus purpureus varieties (CT-600,
CT-601, CT-602, CT-603, CT-604, CT-605, CT-608 and
CT-609) drought tolerant obtained by in vitro tissue culture
(Herrera et al. 2003) were evaluated and compared with
C. purpureus CT-115 which was its parent. During the
dry season was fertilized with 150 kgN/ha fractionated in
three times (50 kgN/ha/application) and phosphoric and
potassium fertilizer was not used. The soil was Typical
Red Ferralitic (Hernandez et al. 2015) and its composition
appears in table 2.

Max.t: maximum temperature

A.t: average temperature

etapa experimental se muestran en la tabla 1.

Diserio experimental y tratamientos. Se empled un
diseno de bloques al azar con cinco réplicas. Se evaluaron
ocho variedades de Cenchrus purpureus (CT-600, CT-601,
CT-602, CT-603, CT-604, CT-605, CT-608 y CT-609)
tolerantes a la sequia obtenidas por cultivo de tejidos
in vitro (Herrera et al. 2003) y se compararon con el
C. purpureus CT-115 que fue su progenitor. Durante el
periodo lluvioso se fertilizo con 150 kgN/ha fraccionado
en tres oportunidades (50 kgN/ha/aplicacion) y no se
empleo fertilizante fosforico ni potasico. El suelo fue
Ferralitico Rojo Tipico (Hernandez et al. 2015) y su

Table 2. Chemical composition of the soil in the experimental area

H mg/100
p g g OM., % Tota(l)
KCl H-0 P20s K0 salts, %
4.9 6.7 2.9 7.8 3.0 0.39

Procedure. During the dry season, conventional
soil preparation was performed and the plantation
was carried out in the rainy season at a distance of
Im between rows. Plots of 25 m? were delimited for
each varieties and in each of them the same number
of buds were distributed to guarantied the population
homogeneity. The seed had five months and belongs
to the germplasm bank from the Station. After one
hundred and fifty days of sowing the establishment
cut was made. From that moment cuts every 60 and
90 days were carried out in the rainy and dry season,
respectively at a height of 10cm above soil level. The
fertilizer was applied after each cut in the rainy season.

composicion aparece en la tabla 2.

Procedimiento. El suelo se prepard de forma
convencional durante el periodo poco lluvioso y la
plantacion se realizo en el periodo lluvioso, en surcos
espaciados 1m entre si. Se delimitaron parcelas de 25 m?
para cada una de las variedades y se distribuyo en cada
una de ellas el mismo numero de yemas para garantizar
la homogeneidad de la poblacion. La semilla tenia cinco
meses de edad y provenia del banco de germoplasma
de la propia Estacion. Transcurridos 150 dias de la
plantacion se efectud el corte de establecimiento. A
partir de ahi se realizaron cortes cada 60 y 90 dias en
los periodos lluvioso y poco lluvioso, respectivamente
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Irrigation was not used during the dry season. The
experiment lasted a year.

Sampling were carried out in the central rows
leaving free the two of the plots side as border effect,
for 15 m? of harvestable area. In this area a total of
five tillers were taken as sampling units and in each
of them were measured: height, dry matter percentage
of leaves, stems and whole plant, percentage of
leaves and stems, length and wide of the fourth leaf
completely open, number of green leaves per stem,
foliar area, dry matter yield and population. All was
performed according to the methodology described
by Herrera (20006).

Statistical analysis. The database was created and
analysis of variance was performed (Di Rienzo et al.
2012) according to the experimental design and the mean
values were compared according to Duncan (1955). The
theoretical assumptions of the analysis of variance were
verified for all the variables, based on the Shapiro and
Wilk (1965) tests for the normality of errors and Levene
(1960) for the variance homogeneity and there was only
the need to transform the variables number of leaves per
stem and population using Vx.

Results

The plants height differs (P <0.001) between varieties
in both climatic seasons and CT-603 showed the lower
value in both seasonal periods. However, drew the
attention that the height of varieties was numerically
higher, in general, in the rainy season (table3).
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a 10 cm de altura sobre el nivel del suelo. El fertilizante
se aplico después de cada corte en el periodo lluvioso.
Durante el periodo poco lluvioso no se empleo riego. El
experimento tuvo una duracion de un afio.

Los muestreos se realizaron en los tres surcos
centrales dejando libres los dos de los extremos de las
parcelas, como efecto de borde, para un area cosechable
de 15 m?. En dicha 4rea se tomaron cinco macollas como
unidades muéstrales y en cada una de ellas se midieron:
altura, por ciento de materia seca de las hojas, tallos y
planta integra, por ciento de hojas y tallos, longitud y
ancho de la cuarta hoja completamente abierta, nimero
de hojas verde por tallo, area foliar, rendimiento de
materia seca y poblacion. Todo lo anterior se realizd
segun la metodologia descrita por Herrera (20006).

Analisis estadistico. Se confecciond la base de datos y
se realizo analisis de varianza (Di Rienzo et al. 2012) de
acuerdo con el disefio experimental y los valores medios
se compararon mediante Duncan (1955). Se verificaron
los supuestos tedricos del analisis de varianza para todas
las variables, a partir de las docimas de Shapiro y Wilk
(1965) para la normalidad de los errores y de Levene
(1960) para la homogeneidad de varianza y solo hubo
necesidad de transformar las variables nimero de hojas
por tallo y poblacién empleando Vx.

Resultados

La altura de las plantas difirio (P <0.001) entre las
variedades en ambas estaciones climaticas y el CT-603
present6 el menor valor en ambos periodos estacionales.

Table 3. Height (cm) of varieties in both seasonal

periods
Variety Dry season Rainy season
CT-115 86.3% 60.8%
CT-600 68.3% 58.5%
CT-601 80.0%d 66.8%
CT-602 73.0%¢ 88.8¢
CT-603 66.5 56.0°
CT-604 104.5° 73.7b4
CT-605 66.5¢ 81.2¢
CT-608 97.5¢ 80.2+
CT-609 82.7¢ 71 480
EE+ 4. 1%** 5.3%%*

abedefValues with uncommon letters differ to P<0.05

Duncan (1955)

There were differences (P <0.05) in the dry matter
percentage of leaf, stem and the whole plant between
the varieties in both seasonal periods and the highest
value, in general, was recorded by CT-604 (table 4). It is
of highlighted, that plants had lower dry matter content
in the dry season.

In the rainy season the amount of leaves did not
varied between varieties, but in the dry season the

*#% P<0.001

Sin embargo, llamo6 la atencion que la altura de las
variedades fue numéricamente superior, en general, en
el periodo poco lluvioso (tala 3).

Hubo diferencias (P <0.05) en el por ciento de materia
seca de la hoja, el tallo y la planta integra entre las
variedades en ambos periodos estacionales y el mayor
valor, en general, lo registro el CT-604 (tabla 4). Es
de senalar que, las plantas tenian menor contenido de



Table 4. Dry matter percentage of leaves,

both climatic seasons
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stem and whole plant of the varieties in

. Dry season Rainy season

Variety

Leaf Stem Plant Leaf Stem Plant
CT-115  21.50* 11.78* 15.66% 19.822 12.58* 16.01*
CT-600  22.00? 12.13° 14.54* 20.45* 14.46 17.29*
CT-601 2248 11.98° 15.85%® 20.16° 13.80® 16.82°
CT-602  22.65° 12.54° 16.56% 22.74¢ 18.57¢ 19.07°
CT-603  21.62* 11.39% 16.42% 20.99 13.98® 17.11*
CT-604  32.00° 31.64¢ 30.69¢ 21.96% 13.41%® 16.07*
CT-605 21.317 10.74 14.97* 20.94 13.10® 16.73*
CT-608  22.43* 13.74¢ 17.61¢ 20.88® 13.72® 16.77*
CT-609  23.96* 14.62¢ 17.60¢ 21.16% 14.44%¢ 17.14*
EE+ 0.98%**  0.39%**  (50%**%  (.43%*F*  (20%* 0.50%*

abed Values with uncommon letters differ to P<0.05 Duncan (1955)

highest value (P<0.01) was recorded by CT-605 and
did not differ of CT-601, CT-602 and CT-603, while
CT-115 only reached 50.7 %. For the stem content there
were differences between varieties in both seasonal
periods and the performance was variable, but, in
general, during the rainy season recorded the highest
values (table 5).

materia seca en el periodo poco lluvioso.

En el periodo lluvioso la cantidad de hojas no vario
entre las variedades, pero en el poco lluvioso el mayor
valor (P<0.01) lo registro el CT-605 y no difirio de CT-601,
CT-602 y CT-603, mientras que el CT-115 solo alcanzo
50.7 %. Para el contenido de tallos hubo diferencias
entre variedades en ambos periodos estacionales y el

Table 5. Values (%) of leaves and stems of varieties in both seasonal periods

) Dry season Raint season

Variety

Leaf Stem Leaf Stem
CT-115 50.7% 41.4* 32.02 54.61°
CT-600 44.1* 40.7% 30.84 55.14*
CT-601 52.9zbe 47.0% 31.30 55.19°
CT-602 56.1% 43.9% 30.30 61.28®
CT-603 53.50¢ 43 5% 31.24 62.22®
CT-604 47.3%® 52.6° 30.84 57.70®
CT-605 60.2¢ 39.87 30.53 57.30®
CT-608 45.7° 491 30.61 60.21®
CT-609 48.3% 45.9% 31.21 63.79°
EE + 2.9%%* 3.2% 0.49 NS 1.99%%*

®cValues with uncommon letters differ to P<0.05 Duncan (1955)

* P<0.05 ** P<0.01

In the dry season the length leaves of CT-604 only
differ (P<0.001) of all variables with the lower value
(48.75 cm) while, in the rainy season the highest
values were obtained in CT-605, CT-608 and CT-609
(82.33, 82.50 and 83.17 cm, respectively). In both
seasonal periods the varieties CT-605, CT-608 and
CT-609 recorded the higher (P<0.001) leaves width
(table 6).

The number of leaves per stem did not differ between
varieties in both seasonal periods with a range of values
between 4.97 and 6.02 in the dry season and between
6.25 and 7.23 in the rainy season.

NS: Not significant

comportamiento fue variable, pero, en general, durante el
periodo lluvioso registraron los mayores valores (tabla 5).

En el periodo poco lluvioso la longitud de las hojas
del CT-604 solo difirié (P<0.001) de todas las variedades
con el menor valor (48.75 cm) mientras que, en el lluvioso
los mayores valores (P<0.05) se obtuvieron en el CT-605,
CT-608 y CT-609 (82.33, 82.50 y 83.17 cm,
respectivamente). En ambos periodos estacionales las
variedades CT-605, CT-608 y CT-609 registraron el mayor
(P<0.001) ancho de sus hojas (tabla 6).

El numero de hojas por tallo no difirié entre
variedades en ambos periodos estacionales con un rango
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There were differences (P<0.001) between varieties
in leaf area/stem. In the dry season CT—604 variety
showed the lower value, while in the rainy season
recorded the higher area (table 7).
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de valores entre 4.97 y 6.02 en el periodo poco lluvioso
y entre 6.25y 7.23 en el periodo lluvioso.

Hubo diferencias (P<0.001) entre las variedades en el
area foliar/tallo. En el periodo poco lluvioso la variedad

Table 6. Leaves characteristics in both seasonal periods

. Dry season Raint season

Variety

Leaf Stem Leaf Stem
CT-115 94.75° 70.50° 2.73b 1.82*
CT-600 94.50° 71.67® 3.08¢ 1.932
CT-601 95.25° 79.50%¢ 2.88« 2.04
CT-602 93.75° 76.67%¢ 2.78¢ 1.99*
CT-603 96.75° 73.330%e 2.48° 1.94
CT-604 48.75° 81.67% 1.507 3.28¢
CT-605 97.25° 82.33¢e 3.50f 2.52¢
CT-608 96.75° 82.50¢ 3.73¢ 2.49¢
CT-609 95.75° 83.17¢ 3.23df 2.41b
EE + 2.77%** 3.36% 0.17%** 0.13%**

abedefValues with uncommon letters differ to P<0.05 Duncan (1955)

* P<0.05 **% P<0.001

Table 7. Leaf area/stem (cm?) of varieties in both seasonal

periods

Variety Dry season Rainy season
CT-115 1841.48¢ 923.09*
CT-600 1403.37° 978.68"
CT-601 1459.88% 1143.62%¢
CT-602 1419.91° 961.48*
CT-603 1686.96" 1015.92
CT-604 486.28" 1839.63¢
CT-605 1523.72% 1475.12¢
CT-608 1654.04% 1374.86%
CT-609 1523.72% 1278.907%¢
EE+ 124.64%** 126.08***

sedValues with uncommon letters differ to P<0.05 Duncan

(1955)

*H% P<(0.001

The dry matter yield in both seasonal periods
and in the annual total differed (P<0.001) between
varieties. In the dry season the higher values were
reached by the varieties CT-605, CT-608 and CT-609
and the lower value was to CT-115. In the rainy season
the lower value was to CT-605. In the annual total
CT-608 reached the highest (P<0.001) yield with
19.06 t DM/ha (table 8).

The population at the beginning of the experi-
ment varied between varieties in a close range
(7.3-10.2 tillers/5 m) and the lower value (P<0.001) was
to CT-604. When finish the experimental stage, there
were not differences between varieties (table 9).

CT-604 present6 el menor valor, mientras que en el lluvioso
esta misma variedad registré la mayor area (tabla 7).

El rendimiento de materia seca en ambos periodos
estacionales y en el total anual difiri6 (P<0.001) entre
variedades. En el periodo poco lluvioso los mayores
valores lo alcanzaron las variedades CT-605, CT-608
y CT-609 y el menor valor fue para el CT-115. En el
periodo lluvioso el menor valor fue para el CT-605. En
el total anual el CT-608 alcanz6 el mayor (P<0.001)
rendimiento con 19.06 t MS/ha (tabla 8).

La poblacion al inicio del experimento vario entre las
variedades en un rango estrecho (7.3-10.2 macollas/5 m)
y el menor valor (P<0.001) fue para el CT-604. Al
finalizar la etapa experimental, no hubo diferencias entre
las variedades (tabla 9).
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Variety Dry season Rainy season Anual total
CT-115 3.42¢ 11.26® 14.68%
CT-600 3.47° 10.53* 14.00¢f
CT-601 4,70 11.93° 16.63
CT-602 4,430 12.70° 17.13°
CT-603 3.66® 11.64° 15.30«
CT-604 4,530 12.89° 17.42°
CT-605 5.01¢ 8.55° 13.56"
CT-608 5.64¢ 13.42° 19.06*
CT-609 5.25¢ 11.11® 16.36
EE + 0.40%** 0.68%** 0.50%***

abedef Values with uncommon letters differ to P<0.05 Duncan (1955)

*#%P<0.001

Table 9. Population (tillers/5 m) at the
beginning and end of the experimen-

tal stage

Variety Biginning End
CT-115 3.2¢(10.2)  3.22(10.73)
CT-600 3.0¢(9.0)  2.99 (8.52)
CT-601 3.0(9.0)  3.16 (9.85)
CT-602 3.2¢(10.2)  2.99 (9.36)
CT-603 3.1¢(9.6)  2.99 (8.78)
CT-604 2.7*(7.3)  3.10(9.40)
CT-605 3.0¢(9.0)  3.07 (9.53)
CT-608 3.1%(9.6)  3.10 (9.60)
CT-609 2.958.4) 4.21(10.43)
SE + 0.07*** 0.06 NS

aValues with uncommon letters differ

to P<0.05 Duncan (1955)

*#%P<0.001

() Real values NS: Not significant

Discussion

Height is an indicator of development degree and
physiological state of the plant and depends on variables
as fertilization, irrigation, soil, climate and varieties,
among other factors. This is an indicator useful in
improvement programs for varieties selection (Jabessa
et al. 2022).

In the western region of Cuba, Arias et al. (2019ab)
reported that in both seasonal periods the height
showed significant differences between Cenchrus
purpureus varieties tolerant to drought. Similar
performance shows Herrera (2022) when evaluating
the same varieties in the western region of Cuba. In
both researchers was clearly showed the genotype-
environmental effect, since numerical values were
different in both regions and this was fulfilled in the
results of this experiment.

On the other hand, it is important to highlight
that the plants height was superior in the dry season
regard to the rainy season. This is logical and can be

Discusion

La altura es un indicador del grado de desarrollo y
estado fisiologico de la planta y depende de variables
como la fertilizacion, riego, suelo, clima y variedades,
entre otros factores. Este es un indicador de utilidad en
los programas de mejoramiento para la seleccion de
variedades (Jabessa et al. 2022).

En la region oriental de Cuba, Arias et al. (2019ab)
informaron que en ambos periodos estacionales la altura
mostr6 diferencias significativas entre las variedades
de Cenchrus purpureus tolerantes a la sequia. Similar
comportamiento sefialo Herrera (2022) al evaluar las
mismas variedades en la region occidental de Cuba. En
ambas investigaciones se manifesto claramente el efecto
genotipo-ambiente, ya que los valores numéricos fueron
diferentes en ambas regiones y esto se cumplio en los
resultados del presente experimento.

Por otro lado, es importante sefalar que la altura
de las plantas fue superior en el periodo poco lluvioso
respecto al periodo lluvioso. Esto es logico y puede
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attributing to two main elements: the residual effect
of nitrogen fertilization in the rainy season and the
differences of regrowth age between both seasonal
periods.

The values of dry matter percentage of the whole
plant were in the range of the reported by Diaz (2007)
and Herrera (2013) in the evaluation of these varieties in
the eastern and western region, respectively. However,
the CT-604 showed high value which is probable that
indicate certain sensitive to maintain the adequate water
balance under stress conditions, aspect that should be
depth study in future researchers. On the other hand,
Maleko et al. (2019) when evaluating these indicators
found values variability between Napier varieties.
These indicators depend on different factors which
are climatic elements, specially relative humidity and
rainfalls. These elements made the plant to be forced
to maintain their water balance and therefore, they give
variability to the dry matter content of the leaf, stem
and the whole plant.

Alves et al. (2022) reported that Napier leaves content
varied with the regrowth age and the fertilization, while
Herrera (2020) when evaluating Cenchrus varieties
tolerant to drought found differences between them
in leaves value and the highest values were recorded,
in general, during the rainy season and showed their
decrease with the production time. On the other hand, it
was encouraging that CT-605 showed the highest leaves
content in the dry season. This could be a positive aspect
of this variety since, despite the high value of leaves
content, the dry matter percentage is relatively low,
which show the existence of an adequate mechanism to
maintain water balance in the plant and to avoid high
transpiration.

Guimaraes de Favare et al. (2019), Jabessa ef al.
(2022) and Tesfaye Atumo et al. (2022) reported the
high variability of length and width of leaves as a
result of Napier variety effect, location and season of
the year. In addition, these indicators are considered
essentials in the evaluation of new varieties. This
same performance was obtained in this research and
it is important to add that, these leaves indicators
are basics in the physiology and metabolism of the
plant because it is the place where photosynthesis is
performed.

These varieties yields are in the range of values
obtained by Herrera et al. (2012) and Alvarez et
al. (2013) when evaluating, without irrigation and
fertilization, Cenchrus purpureus varieties obtaining
by tissue culture from CT-115 and were characterized
by having better agronomic indicators than it partners,
although three of the studied varieties (CT-605,
CT-608 and CT-609) achieved higher yields,
especially during the dry season. The above is
determined by fertilization effect on the rainy season,
because when previously evaluating (Herrera 2022)
these same varieties without fertilization there was
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atribuirse a dos elementos fundamentales: el efecto
residual de la fertilizacién nitrogenada en el periodo
lluvioso y a las diferencias de edades de rebrote entre
ambos periodos estacionales.

Los valores del por ciento de materia seca de la planta
integra estuvieron en el rango de lo informado por Diaz
(2007) y Herrera (2013) en la evaluacion de estas variedades
en la region oriental y occidental, respectivamente. Sin
embargo, el CT-604 presentd valores altos lo cual es
probable que indique cierta susceptibilidad para mantener
el adecuado balance hidrico en condiciones de estrés,
aspecto este que debe ser estudiado con profundidad
en investigaciones futuras. Por otra parte, Maleko et al.
(2019) al evaluar estos indicadores también encontraron
variabilidad de los valores entre las variedades de Napier.
Estos indicadores dependen de diferentes factores entre los
cuales se encuentran los elementos climaticos, en especial
la humedad relativa y las precipitaciones. Estos elementos
hacen que la planta esté obligada a mantener su balance
hidrico vy, por lo tanto, imparten variabilidad al contenido
de materia seca de la hoja, el tallo y de la planta integra.

Alves et al. (2022) informaron que el contenido de hojas
del Napier vario6 con la edad de rebrote y la fertilizacion,
mientras que Herrera (2020) al evaluar variedades de
Cenchrus tolerantes a la sequia encontré diferencias
entre ellas en el tenor de hojas y los mayores valores
se registraron, en general, durante el periodo lluvioso y
sefald su disminucidn con el tiempo de explotacion. Por
otro lado, resultd alentador que el CT-605 mostrara los
mayores contenidos de hojas en el periodo poco lluvioso.
Esto pudiera ser un aspecto positivo de esta variedad ya
que, a pesar del alto valor del contenido de hojas, el por
ciento de materia seca es relativamente bajo, lo cual indica
la existencia de un adecuado mecanismo para mantener el
equilibrio hidrico en la planta y evitar alta transpiracion.

Guimaraes de Favare et al. (2019), Jabessa et al.
(2022) y Tesfaye Atumo et al. (2022) informaron la alta
variabilidad de la longitud y ancho de las hojas como
resultado del efecto de la variedad de Napier, la localidad y
la época del afio. Ademas, estos indicadores lo consideran
fundamentales en la evaluacion de nuevas variedades.
Este mismo comportamiento se obtuvo en la presente
investigacion y es preciso afiadir que, estos indicadores de
las hojas son fundamentales en la fisiologia y metobolismo
de la planta ya que es el sitio donde se realiza la fotosintesis.

Los rendimientos de estas variedades se encuentran
dentro del rango de valores obtenidos por Herrera et
al. (2012) y Alvarez et al. (2013) al evaluar, sin riego
ni fertilizacidn, variedades de Cenchrus purpureus
obtenidos por cultivo de tejidos a partir de CT-115 y
que se caracterizaron por presentar mejores indicadores
agronomicos que su progenitor, aunque tres de las
variedades aqui estudiadas (CT-605, CT-608 y CT-609)
lograron mayores rendimientos, en especial durante el
periodo poco lluvioso. Lo anterior estd determinado
por el efecto de la fertilizacién en el periodo lluvioso,
ya que con anterioridad al evaluar (Herrera 2022) estas
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not the mentioned response.

On the other hand, Ray et al. (2016) evaluated under
drought conditions (800 mm annual rainfall) a group of
Cenchrus varieties drought tolerant and among the ones
that showed the best results are studied in this research.
This means that, when the plant nutrition increase
through strategic fertilization, the plant nutritional
profile favorable changes to the best adaptation to
water stress.

The previous was showed by Herrera et al. (2016)
when performing a study of relation between climatic
factors and the yield of Pennisetum varieties. These
authors point out that the Pearson correlation coefficients
between yield and rain or their distributions are specific
for each climatic season and this showed that the plant
has the particular ability of adapting to volume and rain
distribution.

On the other hand, population varied in a closely
range and these varieties, above all the promising,
maintained the same population during the experimental
period and strengthens the previous.

The previous show the need to carry out the economic
valuation of the obtained results in this study, since it is
possible to produce forage during the dry season with the
varieties CT-605, CT-608 and CT-609 with productivity
superior to the species currently used.
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mismas variedades sin fertilizacién no se obtuvo la
referida respuesta.

Por otro lado, Ray et al. (2016) evaluaron en condiciones
de sequia (800 mm de precipitacion anual) un grupo de
variedades de Cenchrus tolerantes a la sequia y entre las
que mejores resultados presentaron se encuentran las aqui
estudiados. Esto quiere decir que, cuando se mejora la
nutricion de la planta mediante fertilizacion estratégica, se
logra corregir el perfil nutricional de la planta y adaptarse
mejor al estrés que se produce por la falta de agua.

Lo anterior quedé demostrado por Herrera et al. (2016)
al realizar un estudio de la relacion entre los factores
climaticos y el rendimiento de variedades de Pennisetum.
Estos autores sefialaron que los coeficientes de correlacion
de Pearson entre el rendimiento y la [luvia o su distribucién
son especificos para cada estacion climatica y esto indico
que la planta tiene la capacidad particular de adaptarse
al volumen y la distribucion de las lluvias.

Por otro lado, la poblacion varié en un rango muy
estrecho y estas variedades, sobre todo las promisorias,
mantuvieron la misma poblacién durante el periodo
experimental y reafirma lo sefialado con anterioridad.

Lo anterior indica la necesidad de realizar la
valoracion econdmica de los resultados aqui obtenidos,
ya que qued6 demostrado que es posible producir forraje
durante el periodo poco lluvioso con las variedades
CT-605, CT-608 y CT-609 con productividad superior
a las especies empleadas en la actualidad.
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