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Resumen

Se desarrolld un experimento con semillas de accesiones de Leucaena spp. cosechadas en suelo acido y
almacenadas bajo condiciones ambientales, para determinar el periodo e intensidad de la dormancia y su
ruptura. Para ello se emple6 un disefio de clasificacion simple y cuatro réplicas, con los siguientes
tratamientos: 1) semilla sin tratar (control); 2) corte de cubierta; y 3) agua a 80°C durante 2 minutos. En cada
una de las accesiones hubo diferencias significativas entre los tratamientos aplicados y los mayores valores de
germinacion se encontraron con el corte de cubierta. Todas las accesiones mostraron estado dormatico (entre
10 y 98%), el cual se aprecid en la germinacion del control y en la viabilidad con el corte de cubierta. Los
mayores valores de dormancia en las semillas cosechadas en el 2006 se detectaron en L. macrophylla CIAT
17233, L. macrophylla CIAT 17231, L. diversifolia CIAT 17270y L. leucocephala TH-1140, cuya dureza fue
de 98,0; 97,0; 80,0 y 74,7%, respectivamente; en las cosechadas en el 2003 y 2004, los porcentajes de dureza
fueron de 89,0; 69,0 y 60,0% para L. lanceolata CIAT 17252, L. macrophylla CIAT 17238 y L. leucocephala
cv. K-67, respectivamente. Se concluye que las semillas de las accesiones presentaron dormancia poscosecha,
que vari6 entre 10 y 98%. Ademas la escarificacion térmica provoco su ruptura, por lo que se recomienda
aplicar este procedimiento antes de la siembra a las semillas de Leucaena spp. que se cosechen en suelo acido
de Cascajal.
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Abstract

A trial was conducted with seeds of Leucaena spp accessions harvested on acid soil and stored under ambient
conditions, in order to determine the period and intensity of dormancy and its breaking. For that purpose a
simple classification design and four replications were used, with the following treatments: 1) untreated seed
(control); 2) coat cut; and 3) water at 80°C for 2 minutes. In each one of the accessions there were significant
differences among the applied treatments and the highest germination values were found with the seed coat
cut. All the accessions showed dormant state (between 10 and 98%), which was observed in the germination
of the control and the viability with the seed coat cut. The highest dormancy values in the seeds harvested in
2006 were detected in L. macrophylla CIAT 17233, L. macrophylla CIAT 17231, L. diversifolia CIAT 17270
and L. leucocephala TH-1140, which hardness was 98,0; 97,0; 80,0 and 74,7%, respectively; in the seeds
harvested in 2003 and 2004, the hardness percentages were 89,0; 69,0 and 60,0% for L. lanceolata CIAT
17252, L. macrophylla CIAT 17238 and L. leucocephala cv. K-67, respectively. The seeds of the accessions
were concluded to show postharvest dormancy, which varied between 10 and 98%. In addition, thermal
scarification caused dormancy breaking, for which the application of this procedure before planting to
Leucaena spp seeds harvested on acid soil in Cascajal, is recommended.
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Introduccion

Los suelos influyen en la utilizacion 6ptima de los pastos y los forrajes, y los que se dedican aeste fin
poseen deficiencias fisico-quimicas que limitan el establecimiento de los pastizales (Paretas ef al., 1989). Segiin
Wencomo (2004) en el pais hay aproximadamente un 27% de suelos acidos.

Por otra parte, segiin lo reportado por Simon et al. (2005) el uso de arboreas perennes aporta
beneficios y ventajas para la alimentacion animal. A esto debe sumarse la contribucion potencial de
estas plantas al contrarrestar los impactos ambientales negativos caracteristicos de muchas zonas,
entre ellos los provocados por la acidez. En este sentido Wencomo (2004) investigd el
comportamiento, en suelo acido, de una coleccion de Leucaena spp. formada por accesiones
obtenidas a través de la mejora genética y del proceso de introduccion. Dentro de los aspectos
pendientes a investigar en esta coleccion resulta de gran importancia el comportamiento
germinativo de las semillas producidas en estas condiciones edaficas, por lo que se desarrolld un
experimento con el objetivo de determinar el periodo e intensidad de la dormancia y su ruptura en
las semillas de dicha coleccion, cosechadas en suelos acidos y almacenadas bajo condiciones
ambientales.

Materiales y Métodos
Las caracteristicas quimicas del suelo de Cascajal se muestran en la tabla 1.
Tabla 1. Caracteristicas quimicas del suelo (profundidad 20 cm).
Table 1. Chemical characteristics of the soil (depth 20 cm).
pHH2D  MO(%) MNt(%)  Pasimilable (ppm)  Cationes intercambiables (coal kg™

Ca Iz Ma K
2,50 04 13 3,05 1,20 040 0,09

E) )

4.9

E)

Las semillas de las diferentes especies evaluadas procedian de la coleccion de Leucaena spp.
establecida en Cascajal, provincia de Villa Clara, Cuba. Su cosecha se realizo entre los afios 2004 y
2006 (tabla 2).

Tratamientos y diserio. Se empled un diseno de clasificacion simple y cuatro réplicas para
estudiar los siguientes tratamientos: 1) semilla sin tratar (control); 2) semilla con corte de cubierta;
y 3) semilla tratada con agua a 80°C durante 2 minutos. Los tratamientos 2 y 3 fueron aplicados
antes de montar la germinacion segun las reglas del ISTA (1999).

Procedimiento experimental. Se hizo un corte de cubierta por la parte opuesta al hilio, con un
bisturi quirtirgico, para estimar la viabilidad; asimismo se realizé la escarificacion de las semillas
con agua a 80°C durante 2 minutos, segin lo informado por Gonzalez et al. (2005).

Andalisis estadistico. Se realiz6 independiente para cada especie. Las variables expresadas en
porcentaje se transformaron segun arcsen v'% y se procesaron por ANOVA de clasificacion simple.
La comparacidn entre las medias se hizo mediante la prueba de rango multiple (Duncan, 1955).

Resultados y Discusion

En la tabla 3 se muestra el comportamiento de la germinacion en las accesiones estudiadas. Para
cada una de ellas se encontr¢ diferencia significativa entre los tratamientos y los mayores valores se
registraron con el corte de cubierta, que mostro la viabilidad, al eliminar la dormancia fisica referida
para todas las especies del género Leucaena y descrita por Willan (2000), CATIE (2000) y



Kozlowski y Pallardy (2002) para las arboreas del tropico seco, asi como para otras leguminosas
(Gonzalez et al., 2007).

Tabla 2. Accesiones y afio de cosecha.

Table 2. Accessions and harvest year.

E specie Cosecha (af10)
L diversifolia CIAT 17503 2006
L leucocephala cv. Pem 2006
L lauwrocephala TH-154 2006
L leucocephala TH-1140 2006
L macroplplla CTAT 17433 2006
L. diversifolia CIAT 17270 2006
L. diversifolia IRIE 17503 2006
L macrophylla CIAT 17231 2006
L lauwrocephala TH-175 2006
L leucocephala o, Cunringham 2006
L macroplplla C1IAT 17438 2004
L laucocephala CIAT 17224 2004
L lauwrocephala ov K28 2004
L laucocephala P1-24 2003
L laurcocephala CIAT 7964 2003
L leucocephala ov B-67 2003
L lmweclafa CIAT 17252 2003
L laurocephala CIAT 7986 2003
L leucocephala CIAT 17151 2003
L laurocephala CIAT D437 2003
L leucocephala CIAT 7929 2003

Todas las accesiones mostraron estado dormatico, lo que se aprecid en la germinacion del
tratamiento control y en la viabilidad (con el corte de cubierta), debido a la presencia de semillas
duras.

Los mayores valores de dormancia en las semillas cosechadas en el 2006 se obtuvieron en
Leucaena macrophylla CIAT 17233, L. macrophylla CIAT 17231, Leucaena diversifolia CIAT
17270 y Leucaena leucocephala TH-1140, cuya dureza fue de 98,0; 97,0; 80,0 y 74,7%,
respectivamente; estas respondieron al tratamiento con agua a 80°C durante 2 minutos, sin
diferencias significativas con el corte de las cubiertas, pero difirieron del control. Resultados
similares fueron informados por Gonzalez y Mendoza (2008) en L. leucocephala cv. Peru
almacenada por un periodo de siete afios.

En el caso de las semillas cosechadas en 2003 y 2004 las mas dormantes fueron: Leucaena
lanceolata CIAT 17252, L. macrophylla CIAT 17238 y L. leucocephala cv. K-67, que presentaron
89, 69 y 60% de dureza, respectivamente.



Tabla 3. Comportamiento de la germinacion (%).

Table 3. Performance of germination (%).

Arcesidn Control Cortede  Aguaai0®CS 3D Ea+
cubierta 2min (%00

L dversifolin CIAT 17503 166" 816" 78,3° as0  4T1¥*
L leucocephala v Peri 3-’-1,6]:I g80t g0,0° 334 AT0%*
L leucocephala [H-154 EIZI,IZI]:l 4.6 45 3t 346 6a2F

L leucocephaia TH-1140 3,3h 78,00 T40* T47T G ATHE*
L macrophylla CIAT 17233 III,III]:l og,0t 26,0 QR0 153wk
L dversifolia CIAT 17270 4,III]:l g4.0% 240 20,0 2 30%**
L diversifolia IRIZ 17503 174" g10" '}'6,4h A38 O 45w
L macrophplla CIAT 17231 IZI,EIh 97.0* =i Q7.0  OF5%**
L lsucocephala TH- 175 20 .0° go0® Eﬁ,lilh al0 0 da***
L leucocegphda ov. Cunringham 33,8 g6,0% 213" 32,2 0,50%*#
L macrophylla CIAT 17238 g0° 7700 56,Elb a0  3al%FF
L leurocephala CIAT 17124 50" 767" TEI,lb 51,7 D 45%%*
L leucocephala ov FL1E 120" 747" 69,Elb a7 0 da¥**
L leucocephala P1-24 40" 14,0% 5,3h 10,0 1.01#%*
L leucocephala CIAT 7964 IZI,IZI]:I 30,0t 20t 30,0 34
L leucocephiala K67 26 6" 26,0° 42,6h a00 295w
L lovceoiafn CIAT 17252 11,III1:l 1000t a0.0* 200 293w
L leurocephala CIAT TO26 190" 750 68,3h 56,0 050
L lzsucocephaia CIAT 17251 200" 340" 4?,3h 340 043w
L lsucocephala CIAT 2437 210" 66,30 56,3h 453 [, FG #k
L lsucocephala CIAT 73929 219" g0,0* 48,?h 58,1 DTF1#***

En este sentido, Gonzalez et al. (2005) informaron para L. leucocephala cv. Cunningham hasta
un 80% de dormancia. Algunos investigadores han recomendado diversos métodos para lograr el
reblandecimiento de las semillas, entre los que se encuentra el tratamiento con agua caliente por 5
minutos (Teles et al., 2000) y por 2 minutos (Gonzalez et al, 2005). Estos ultimos autores
informaron resultados satisfactorios con este tratamiento, en semillas del cv. Cunningham
almacenadas por mas de 10 afios. Cuando se combinaron otras técnicas alternativas también se reportaron
buenos resultados (Sindez etal ,2005)

Toral y Gonzélez (1999) y Navarro et al. (2002) recomendaron la aplicacion de agua a 80°C
durante 2 minutos en las semillas de varias arboreas, lo cual ha resultado beneficioso.

Todas las semillas tuvieron un incremento significativo de la germinacion con la escarificacion
térmica y es de destacar el obtenido en L. lanceolata CIAT 17252, a pesar de estar almacenada al
ambiente durante mas de cuatro afios, lo que pudo deberse a la fuerte dormancia.

Aunque la viabilidad y la germinacion de las semillas de leucaena y otras arboreas dependen en
gran medida de las condiciones de almacenamiento (Cobbina et al., 1990), la dormancia es un factor
genético que influye significativamente en los patrones de germinacion, y todo parece indicar que
las accesiones del presente estudio y procedentes de suelos acidos siguen patrones muy similares a
las cosechadas en suelos no acidos.

Se concluye que las semillas de las accesiones estudiadas presentaron dormancia poscosecha,
que varié entre 10 y 98%. Ademas, la escarificacion térmica (agua a 80°C durante 2 minutos)
provocé la ruptura de esta, por lo que se recomienda aplicar este proceder antes de la siembra a las
semillas de Leucaena spp. que se cosechen en suelo acido de Cascajal.
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Dormancy and pregerminative treatments in Leucaena
spp. seeds harvested on acid soil
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Abstract

A trial was conducted with seeds of Leucaena spp accessions harvested on acid soil and stored under ambient
conditions, in order to determine the period and intensity of dormancy and its breaking. For that purpose a
simple classification design and four replications were used, with the following treatments: 1) untreated seed
(control); 2) coat cut; and 3) water at 80°C for 2 minutes. In each one of the accessions there were significant
differences among the applied treatments and the highest germination values were found with the seed coat
cut. All the accessions showed dormant state (between 10 and 98%), which was observed in the germination
of the control and the viability with the seed coat cut. The highest dormancy values in the seeds harvested in
2006 were detected in L. macrophylla CIAT 17233, L. macrophylla CIAT 17231, L. diversifolia CIAT 17270
and L. leucocephala TH-1140, which hardness was 98,0; 97,0; 80,0 and 74,7%, respectively; in the seeds
harvested in 2003 and 2004, the hardness percentages were 89,0; 69,0 and 60,0% for L. lanceolata CIAT
17252, L. macrophylla CIAT 17238 and L. leucocephala cv. K-67, respectively. The seeds of the accessions
were concluded to show postharvest dormancy, which varied between 10 and 98%. In addition, thermal
scarification caused dormancy breaking, for which the application of this procedure before planting to
Leucaena spp seeds harvested on acid soil in Cascajal, is recommended.

Key words: Germination, Leucaena spp., seed treatment, storage

Introduccion

Soils influence the optimum utilization of pastures and forages, and the ones dedicated to this
purpose have physical-chemical deficiencies that limit the establishment of pasturelands (Paretas et
al., 1989). According to Wencomo (2004) there are about 27% acid soils in the country.

On the other hand, according to the reports by Simén et al. (2005) the use of perennial trees
contributes benefits and advantages for animal feeding. This is in addition to the potential
contribution of these plants to counteract negative environmental impacts characteristic of many
zones, among them those caused by acidity. In this sense, Wencomo (2004) studied the
performance, on acid soil, of a Leucaena spp. collection formed by accessions obtained through
genetic improvement and the introduction process. Within the aspects that need to be studied in this
collection the germinative performance of the seeds produced under these edaphic conditions is
extremely important, for which a trial was conducted with the objective of determining the period
and intensity of dormancy and its breaking in the seeds from such collection, harvested on acid soils
and stored under ambient conditions.

Materials and Methods
The chemical characteristics of the Cascajal soil are shown in table 1.

The seeds of the different evaluated species were from the Leucaena spp. collection established
in Cascajal, Villa Clara province, Cuba. Their harvest was carried out between 2004 and 2006 (table
2).



Treatments and design. A simple classification design and four replications were used to study
the following treatments: 1) untreated seed (control); 2) seed with coat cut; and 3) seed treated with
water at 80°C for 2 minutes. Treatments 2 and 3 were applied before setting germination according
to ISTA’s rules (1999).

Experimental procedure. A seed coat cut was made in the side opposing the hilum, with a
scalpel, to estimate viability; likewise, the scarification of the seeds was performed with water at
80°C for 2 minutes, according to the reports made by Gonzalez et al. (2005).

Statistical analysis. It was independently done for each species. The variables expressed in
percentage were transformed according to arc senv % and processed by simple classification
ANOVA. The comparison between means was made by the multiple range test (Duncan, 1955).

Results and Discussion

Table 3 shows the performance of germination in the studied accessions. For each one
significant difference was found among treatments and the highest values were recorded with the
coat cut, which showed viability, by eliminating the physical dormancy referred for all the species
of the Leucaena genus and described by Willan (2000), CATIE (2000) and Kozlowski and Pallardy
(2002) for the trees from the dry tropics, as well as for other legumes (Gonzalez et al., 2007).

All the accessions showed dormant state, which was observed in the germination of the control
treatment and in the viability (with the seed coat cut), due to the presence of hard seeds.

The highest dormancy values in the seeds harvested in 2006 were obtained in Leucaena
macrophylla CIAT 17233, L. macrophylla CIAT 17231, Leucaena diversifolia CIAT 17270 and
Leucaena leucocephala 1H-1140, which hardness was 98,0; 97,0; 80,0 and 74,7%, respectively;
they responded to the treatment with water at 80°C for 2 minutes, without significant differences
with the seed coat cut, but differed from the control. Similar results were reported by Gonzalez and
Mendoza (2008) in L. leucocephala cv Peru stored by a period of seven years.

In the case of the seeds harvested in 2003 and 2004 the most dormant were: Leucaena
lanceolata CIAT 17252, L. macrophylla CIAT 17238 and L. leucocephala cv. K-67,
which showed 89, 69 and 60% hardness, respectively.

In this sense, Gonzélez et al. (2005) reported for L. leucocephala cv. Cunningham up to 80%
dormancy. Some researchers have recommended diverse methods to achieve the softening of seeds,
among which is the treatment with hot water for 5 minutes (Teles et al., 2000) and for 2 minutes
(Gonzalez et al., 2005). The latter reported satisfactory results with this treatment, in seeds of cv.
Cunningham stored for more than 10 years. When other alternative techniques were combined good
results were also reported (Sanchez et al., 2005).

Toral and Gonzalez (1999) and Navarro (2002) recommended the application of water at 80°C
for 2 minutes in the seeds of several trees, which has been beneficial.

All the seeds had a significant increase of germination with thermal scarification and the one
obtained in L. lanceolata CIAT 17252 should be emphasized, in spite of being stored under ambient
conditions during more than four years, which could have been the cause of the strong dormancy.

Although the viability and germination of the seeds from leucaena and other trees depend to a
great extend on the storage conditions (Cobbina et al., 1990), dormancy is a genetic factor that
influences significantly the germination patterns, and all seems to indicate that the accessions of this
study collected from acid soils followed very similar patterns as the ones harvested in non acid
soils.

The seeds of the studied accessions were concluded to show postharvest dormancy, which varied
between 10 and 98%. In addition, thermal scarification (water at 80°C for 2 minutes) caused



dormancy breaking, for which the application of this procedure before planting Leucaena spp.seeds
harvested on soil acid in Cascajal is recommended.



	Dormancia y tratamientos pregerminativos en las semillas de Leucaena spp. cosechadas en suelo ácido 

Dormancy and pregerminative treatments in Leucaena spp. seeds harvested on acid soil
	Introducción

	Dormancy and pregerminative treatments in Leucaena spp. seeds harvested on acid soil
	Introducción


