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Resumen

Con el objetivo de determinar la descomposicion de la hojarasca en un sistema silvopastoril de Panicum maximum y
Leucaena leucocephala y su relacion con algunos factores del clima, se realizo este experimento en la EEPF “Indio
Hatuey”. La descomposicion de la hojarasca se determind como la pérdida de biomasa a través del tiempo, con relacion
al peso inicial. Para el estudio de la dindmica de la descomposicion se utilizé el método de bolsas de hojarasca (litter
bags); se registrd diariamente el comportamiento de la temperatura media, la humedad relativa, la precipitacion y los
dias con lluvias, en la estacion metereologica situada a 1 km del area experimental. Se utilizo el analisis de correlacion
y regresion para conocer la interrelacion entre las variables y los modelos de mejor ajuste. Se considerd, como variables
independientes, los factores climaticos estudiados, y como variable dependiente el porcentaje de biomasa perdida. De
forma general, los resultados demostraron que el comportamiento de la descomposicion de la hojarasca, tanto en la
guinea como en la leucaena, estuvo relacionado con los factores climaticos que prevalecieron durante el periodo
experimental y, por tanto, es posible explicar este proceso en ambos pastizales a partir de la accién conjunta de la
temperatura, la humedad relativa y la precipitacion.
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Abstract

With the objective of determining the litter decomposition in a silvopastoral system of Panicum maximum and Leucaena
leucocephala and its relationship to some climate factors, this trial was conducted at the EEPF “Indio Hatuey”. Litter
decomposition was determined as the loss of biomass through time, with regards to initial weight. For studying the
decomposition dynamics the method of litter bags was used; the performance of mean temperature, relative humidity,
rainfall and days with rain, was daily recorded at the meteorological station located 1 km away from the experimental
area. . The correlation and regression analysis was used to learn the interrelation between the variables and the best
adjustment models. The studied climatic factors were considered independent variables, and the lost biomass percentage
was considered a dependent variable. In general, the results showed that the performance of litter decomposition, in
Guinea grass as well as leucaena, was related to the climatic factors that prevailed during the experimental period and,
thus, it is possible to explain this process in both pasturelands from the joint action of temperature, relative humidity and
rainfall.
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Introduccion

En la actualidad notabla 1 hay duda de la importancia de la hojarasca para la estabilidad y el funcionamiento
del ecosistema, pues constituye la fuente principal de circulaciéon de materia organica, energia y nutrientes
entre las plantas y el suelo. Es conocida su utilidad como mejoradora de las condiciones fisico-quimicas y en
la regulacion del régimen de fluctuacion diaria de la temperatura del suelo. La hojarasca desempeia, ademas,
un importantisimo papel hidrolégico y antierosivo, y atenua las bruscas fluctuaciones de la humedad en la
superficie del suelo (Kolmans y Vasquez, 1996; Porazinska et al., 2003; Bardgett y Walker, 2004; Crespo y
Fraga, 2006).

Numerosos autores coinciden en sefialar que los factores climaticos influyen en el proceso de
descomposicion de la hojarasca de las diferentes especies vegetales y, en especial, identifican que la
temperatura y las precipitaciones son los indicadores de mayor importancia (Brown et al., 1994; Mctierman
etal., 2003).

Por lo antes expuesto, el presente trabajo tuvo como objetivo determinar la descomposicion de la
hojarasca en un sistema silvopastoril de Panicum maximum y Leucaena leucocephala (Lam) de Wit cv.
Cunningham y su relacion con algunos factores del clima, entre los que se encuentran la temperatura media,
la humedad relativa, la precipitacion y los dias con lluvias

Materiales y Métodos

Las investigaciones se realizaron en la Estacién Experimental de Pastos y Forrajes “Indio Hatuey”, situada
entre los 22°, 48' y 7" de latitud norte y los 81° y 2' de longitud oeste, a 19,01 msnm, en el municipio de
Perico, provincia de Matanzas, Cuba (Academia de Ciencias de Cuba, 1989).

El suelo donde se llevdo a cabo la fase experimental se clasifica como Ferralitico Rojo lixiviado
(Hernandez et al., 1999).

La investigacion se inicid en febrero del 2004 y se extendio hasta septiembre de ese afio. La
descomposicion de la hojarasca se determind como la pérdida de la biomasa a través del tiempo, con relacion
al peso inicial (Liu et al., 2000).

Para el estudio de la dinamica de la descomposicion se utilizd el método de bolsas de hojarasca (litter
bags), de Caldentey et al. (2001). Las bolsas median 10 x 10 x 10 cm, con poros de 1 cm de didmetro, lo cual
permite el acceso de un amplio rango de la biota edafica hacia al interior. Se distribuyeron al azar 40 bolsas
que contenian hojarasca de P. maximum y 40 de L. leucocephala. En cada bolsa se colocaron 20 g de
hojarasca (base seca) previamente colectada. Las bolsas se enumeraron, se situaron de manera que toda su
superficie estuviera en contacto con el horizonte orgéanico y se fijaron al suelo mediante estacas metalicas.

Durante el periodo de estudio (210 dias) se registré diariamente el comportamiento de la temperatura
minima, maxima y media, la humedad relativa, la evaporacion y las precipitaciones, en la estacion
metereologica situada a 1 km del area experimental.

Andalisis matematico. Se realizé un analisis de varianza segin el modelo lineal de clasificacion simple. Se
aplico la décima de Duncan (1955) en los casos necesarios.

Se utilizo el andlisis de correlacion y regresion para conocer la interrelacion entre las variables y los
modelos de mejor ajuste. Se consideraron como variables independientes los factores climaticos, y como
variable dependiente la biomasa perdida (%).

Para el procesamiento de la informacion se utilizo el software estadistico INFOSTAT (2001), version 1.

Como norma de seleccion del modelo de mejor ajuste, los criterios de seleccion segiin Guerra et al. (2003)
fueron:

a) Nivel de significacion

b) Coeficiente de determinacion, R? mayorque(/0



Pastos y Forrajes, Vol. 32, No. 4, 2009 3

¢) Varianza residual V (e)

d) Analisis de los residuos (e,)
e) Error estandard de los parametros estimados ES (b))

Resultados y Discusion

La dinamica de la descomposicion de la hojarasca de la leucaena y de la guinea en el sistema silvopastoril se muestra
en la figura 1. La cantidad de material descompuesto fue mayor y ocurrié mas rapido en L. leucocephala, con
diferencias altamente significativas entre los dias de descomposicion. A los 210 dias quedoé sin descomponer
solo el 3,1% de la hojarasca de leucaena; sin embargo, en similar tiempo la hojarasca de la guinea afin
representaba el 28,2% del peso inicial.
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Fig. 1. Dinamica de la descomposicion de la hojarasca en P. maxinum y L. leucocephala.
Fig. 1. Litter decomposition dynamics in P. maximum and L. leucocephala.

Aunque existen numerosos factores bioticos y abiodticos que influyen en la descomposicion de la hojarasca de
las diferentes especies vegetales que componen los ecosistemas, el clima modifica notablemente la naturaleza
y la rapidez de la descomposicion de los restos vegetales en la superficie del suelo, de modo que ejerce una
importante influencia en el tipo y la abundancia de la materia organica.

En este sentido, Jansson y Berg (1985) encontraron que los cambios en los factores climaticos pueden dominar las variaciones
en la biomasa perdida, con valores de R entre 0,85 y 0,99.

En la tabla 1 se muestra el comportamiento de los factores climaticos que prevalecieron durante el proceso
de descomposicion.

Tabla 1. Factores climaticos que prevalecieron durante el proceso de descomposicion.

Table 1. Climatic factors that prevailed during the decomposition process.
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: Diiaz
Araighle 0 &0 a0 120 150 120 210
Temperatura media, °C 2144 2260 2438 2604 06 2620 26,76
Hum edad relativa media, % 75 73,53 7232 7578 20,19 8365 83,06
Precipitacién, mm 235 231 545 634 2433 1209 1656
Dias con luvias 5 6 3 11 16 17 16

Se estudiaron diferentes modelos para determinar el efecto de dichos factores en el proceso de
descomposicion. En este sentido, los modelos que explicaron con mayor bondad de ajuste esta relacion
presentaron elevados coeficientes de determinacion (R?); sin embargo, la precipitacion y la distribucion de las
lluvias fueron las variables que mostraron la mayor influencia, con una contribucion positiva superior al 90%
(tablas 2 y 3). Esta accion marcada de las lluvias en el proceso de descomposicion puede deberse a su accion
directa tanto en la fragmentacion de la hojarasca, como en la provision de la humedad adecuada del sustrato,
que unido a la accion de la temperatura puede ofrecer condiciones mas favorables para la actividad de la
biota, que es la responsable de la descomposicion (Smith y Bradford, 2003).

Tabla 2. Mejores ajustes entre el porcentaje de biomasa perdida de L. leucocephala y algunos

indicadores del clima.

Table 2. Best adjustments between the lost biomass percentage of L. leucocephala and some
climate indicators.

Indicadnr Wndelo Significacién R Tia) : Pﬁm;ms 7
1 ¥l &
Temperatura  Lineal P=0,01 022 13480 -19935 10,49
+£54.52 %218
Humedad .
B Lineal P=0,01 EF7 17237 30875 0 473
0000 1,16
Precipitacién  Cuadrdico  P<0,01 092 7793 14,28 0,94 0,002
015  #33  40,001
Diaslluvias  Lineal P=0,001 095 3449 6,85 3,80
586 078

Tabla 3. Mejores ajustes entre el porcentaje de biomasa perdida de P. maximum y algunos factores del clima.

Table 3. Best adjustments between the lost biomass percentage of P. maximum and some climate factors.

Indicador Models Significacion R V(&) Pardmetro

£ Ba &
Temperatura Liteal F<0,01 0,52 TH. 93 -146 83 703

41,19 +11,65
Humedad relativa  Lineal P<0,01 0,77 9838  -22947 6799

L6700 £0.37
Precipitacién Cuadritico  P<0,01 0,92 4448 1457 0,71 0,002

4501 20,13 0,007
Dias lluvias Lineal P<0,001 0,95 19,68 3,96 2,04

443 079

En la literatura existen diversos criterios sobre el efecto del clima en el proceso de descomposicion de la
hojarasca. Asi Vanlauwe et al. (1997) encontraron que la pérdida de biomasa presenté una mejor correlacion
con el nimero de dias con lluvias que con la cantidad total de lluvias caidas, aunque estos resultados se
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basaron en regimenes de lluvias aplicados artificialmente y no se tomé en consideracion el efecto combinado
de otras variables climaticas. Por su parte, Brown et al. (1994) plantearon que la temperatura explica el
proceso de descomposicidon, en mayor medida que las precipitaciones. Otros autores, por su parte, sefialan la
humedad como el factor determinante, asociado directamente al lavado de los compuestos mas solubles e
indirectamente al desarrollo de condiciones favorables a la fauna descomponedora (Jansson y Berg, 1985).

En la presente investigacion resulta interesante destacar que cuando se contemplaron los factores
climaticos combinados, como la temperatura, la humedad relativa y la precipitacion, el modelo mostro el
mejor ajuste (tabla 4). Ello pudiera contribuir a predecir, con determinada exactitud, la hojarasca que se
pierde en el pastizal en cierto periodo de tiempo, por lo que es preciso comprobar este modelo en pastizales,
en otras condiciones ambientales.

Tabla 4. Regresion multiple lineal entre el porcentaje de biomasa perdida en funcidon de algunos factores del clima.

Table 4. Lineal multiple regression between the lost biomass percentage and some climate factors.

Especie ” 1 R 7
ds pesto Ernacion k. Significacidn Vig)
L fewcocephala  W=-445 6248 B0T(H] 92043 E8HR. (0 4530, 1 2P 40 03) 0%  P=0,05 25,46
Pmaxinum ¥=332 2840, 65T (H a2 93HE (H0 3600004 H1 0200 096  P=005 14.53
Y: Biomasa perdida, % T: Temperatura del aire, °C
HR: Humedad relativa, % P: Precipitacion, mm

Estos resultados corroboran la hipotesis de Berg y Laskowski (2005), quienes plantearon que la
combinacion de la variacion de la temperatura y la humedad puede ejercer un mayor efecto y predecir, a
partir de ello, el comportamiento de la pérdida de biomasa durante el proceso de descomposicion

Conclusiones

De forma general, los resultados demostraron que el comportamiento de la descomposicion de la
hojarasca, tanto en la guinea como en la leucaena, estuvo relacionado con los factores climaticos que
prevalecieron durante el periodo experimental y, por tanto, es posible explicar este proceso en ambos
pastizales a partir de la accion conjunta de la temperatura, la humedad relativa y la precipitacion.
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Litter decomposition in a silvopastoral system of Panicum maximum
and Leucaena leucocephala (Lam) de Wit cv. Cunningham. II. Influence of
climatic factors

Saray Sanchez', G. Crespo® y Marta Hernandez'
Abstract

With the objective of determining the litter decomposition in a silvopastoral system of Panicum maximum and Leucaena
leucocephala and its relationship to some climate factors, this trial was conducted at the EEPF “Indio Hatuey”. Litter
decomposition was determined as the loss of biomass through time, with regards to initial weight. For studying the
decomposition dynamics the method of litter bags was used; the performance of mean temperature, relative humidity,
rainfall and days with rain, was daily recorded at the meteorological station located 1 km away from the experimental
area. . The correlation and regression analysis was used to learn the interrelation between the variables and the best
adjustment models. The studied climatic factors were considered independent variables, and the lost biomass percentage
was considered a dependent variable. In general, the results showed that the performance of litter decomposition, in
Guinea grass as well as leucaena, was related to the climatic factors that prevailed during the experimental period and,
thus, it is possible to explain this process in both pasturelands from the joint action of temperature, relative humidity and
rainfall.

Key words: Climatic factors, litter, Leucaena leucocephala, Panicum maximum

Introduccion

At present there is no doubt regarding the importance of litter for the stability and functioning of the
ecosystem, because it constitutes the main source of circulation of organic matter, energy and nutrients
between plants and the soil. Its usefulness as ameliorator of the chemical-physical conditions and in the
regulation of the daily fluctuation regime of temperature in the soil is well known. Litter also plays an

essential hydrological and antierosional role, and attenuates the sharp fluctuations of humidity in the soil
surface (Kolmans and Vasquez, 1996; Porazinska et al., 2003; Bardgett and Walker, 2004; Crespo and Fraga,
2006).

Many authors coincide in stating that climatic factors influence the process of litter decomposition of the
different plant species and, especially, identify that temperature and rainfall are the most important indicators
(Brown et al., 1994; Mctierman et al., 2003).

Due to the above-mentioned reasons, the objective of this work was to determine the litter decomposition
in a silvopastoral system of Panicum maximum and Leucaena leucocephala (Lam) de Wit cv. Cunningham
and its relation to some climate factors, among which are mean temperature, relative humidity, rainfall and
days with rains.

Materials and Methods

B

The research was conducted at the Experimental Station of Pastures and Forages “Indio Hatuey”, located
between 22°48°7" latitude north and 81°2” longitude west, at 19,01 m above sea level, in the Perico municipality,
Matanzas province, Cuba (Academia de Ciencias de Cuba, 1989).

The soil on which the experimental stage was conducted is classified as lixiviated Ferralitic Red
(Hernandez ef al., 1999).

The study began in February, 2004 and lasted until September of the same year. Litter decomposition was
determined as the biomass loss through time, with regards to initial weight (Liu et al., 2000).

For studying the decomposition dynamics the method of litter bags, proposed by Caldentey et al. (2001),
was used. The bags measured 10
x 10 x 10 cm, with pores of 1 cm diameter, which allows the access of a wide rage of the edaphic biota inside
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them. Forty bags containing P. maximum and 40 containing L. leucocephala were randomly distributed. In
each bag 20 g of previously collected litter (dry base) were put. The bags were numbered, placed so that their
whole surface was in contact with the organic horizon and fixed to the soil by means of metallic stakes.

During the study period (210 days) the performance of minimum, maximum and mean temperature,
relative humidity, evaporation and rainfall was daily recorded at the meteorological station located 1 km
away from the experimental area.

Mathematical analysis. A variance analysis was performed according to the simple classification lineal
model. Duncan’s test (1955) was applied in the necessary cases.

A correlation and regression analysis was made to learn the interrelation between the variables and best
adjustment models. The climatic factors were considered independent variables, and the lost biomass (%)
was considered dependent variable.

For processing the information the statistical software INFOSTAT (2001), version 1 was used.

As selection norm of the best adjustment model, the selection criteria according to Guerra et al. (2003)
were:

a) Significance level
b) Determination coefficient, R? higher than 0,70
¢) Residual variance V (e)

d) Analysis of residues (e,)
e) Standard error of the estimated parameters ES (b)

Results and Discussion

The litter decomposition dynamics of leucaena and Guinea grass in the silvopastoral system is shown in
figure 1. The quantity of decomposed material was higher and occurred faster in L. leucocephala, with highly
significant differences among decomposition days. Two hundred and ten days after the beginning of the
experiment only 3,1% of the leucaena litter remained without being decomposed; however, in a similar time
the Guinea grass litter still represented 28,2% of the initial weight.

Although there are many biotic and abiotic factors that influence litter decomposition of the different plant
species that make up the ecosystems, climate remarkably modifies the nature and rate of the decomposition
of plant remains on the soil surface, so that it exerts an important influence on the type and abundance of
organic matter.

In this sense, Jansson and Berg (1985) found that the changes in climatic factors can dominate the
variations in the lost biomass, with R? values between 0,85 and 0,99.

Table 1 shows the performance of the climatic factors that prevailed during the decomposition process.

Different models were studied to determine the effect of climatic factors on the decomposition process. In
this sense, the models that with best adjustment explained this relation showed high determination
coefficients (R?); however, rainfall and rain distribution were the variables that showed the highest influence,
with a positive contribution higher than 90% (tables 2 and 3). This remarkable action of rains on the
decomposition process can be due to their direct action on litter fragmentation as well as on the provision of
adequate humidity of the substratum; this together with the action of temperature can offer more favorable
conditions for the activity of the biota, which is responsible for decomposition (Smith and Bradford, 2003).

In literature there are different criteria about the effect of climate on the litter decomposition process. Thus
Vanlauwe et al, (1997) found that the biomass loss showed a better correlation to the number of days with
rain than to the total amount of rainfall, although these results were based on artificially applied rainfall
regimes and the combined effect of other climatic variables was not taken into consideration. On the other
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hand, Brown ef al. (1994) claimed that temperature accounts to a higher extent for the decomposition process
than rainfall. Other authors mention humidity as the determining factor, directly associated to the leaching of
the most soluble compounds and indirectly linked to the development of favorable conditions for the
decomposing fauna (Jansson and Berg, 1985).

In this research it is interesting to emphasize that when the combined climatic factors, such as
temperature, relative humidity and rainfall were observed, the model showed the best adjustment (table 4).
This can contribute to predict, with certain accuracy, the litter that is lost in the pastureland in a certain time
period, for which it is necessary to test this model in pasturelands, under other environmental conditions.

These results corroborate the hypothesis stated by Berg and Laskowski (2005), who stated that the
combination of temperature and humidity variation can exert a higher effect and predict, from that, the
performance of biomass loss during the decomposition process.

Conclusions

In general, the results proved that the performance of litter decomposition, in Guinea grass as well as in
leucaena, was related to the climatic factors that prevailed during the experimental period and thus, it is
possible to explain this process in both pasturelands from the joint action of temperature, relative humidity
and rainfall.
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