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Article 

Descomposición de la hojarasca del Matorral Espinoso 
Tamaulipeco y de una especie vegetal introducida 

Litter decomposition rate of Tamaulipan thorn scrub and 
an introduced plant species 

Marisela Pando-Moreno1, Dinorah Mendoza-Aguilar1 Gerardo Cuéllar-Rodríguez1* y 
Enrique Jurado1 

Resumen: 
La descomposición de la hojarasca es un proceso clave en el reciclado de nutrientes en los ecosistemas. Conocer 
su velocidad de descomposición ayudará a una mejor comprensión de la fertilidad del suelo y a proponer acciones 
de manejo que favorezcan la disponibilidad de nutrientes. Los objetivos del presente estudio fueron: i) evaluar la 
descomposición temprana de la hojarasca en un área de Matorral Espinoso Tamaulipeco (MET) y una plantación 
de eucaliptos (Eucalyptus camaldulensis), especie introducida en la región; y ii) determinar la correlación entre la 
pérdida de peso de la hojarasca y la precipitación, la temperatura y la evaporación. Para su evaluación se 
colocaron 64 bolsas de tul (ojo de malla de 1 mm) con hojarasca de MET y eucalipto. Las evaluaciones de masa 
remanente se hicieron mensualmente, durante seis meses. La descomposición fue mayor en MET (35.11 %) que 
en eucalipto (24.91 %). La constante de descomposición (k año‒1) fue mayor para MET (k=0.934) que para 
eucalipto (k=0.479). La masa remanente de la descomposición de la hojarasca mostró correlación negativa con 
la temperatura y la evaporación, tanto en el sitio de MET como el de eucalipto y solo este tuvo correlación negativa 
con la precipitación. La deposición de nutrientes al suelo, producto de la descomposición de hojarasca, será más 
lenta en plantaciones de eucalipto que en áreas de MET, por lo que la disponibilidad de nutrientes pudiera limitarse 
cuando se presentan los pulsos de precipitación que activan el crecimiento vegetal y las prácticas silvícolas 
deberán realizarse de acuerdo a ello. 

Palabras clave: Eucalipto, fertilidad del suelo, masa perdida, masa remanente, valor de k, variables climáticas. 

Abstract: 
Litter decomposition is a key process for nutrients cycling in the ecosystems. Knowledge of the 
decomposition rate of vegetation litter of an area can helps to a better understanding of soil fertility 
and to propose sound management practices that favor the availability of nutrients for plants. The 
objectives of this study were i) to evaluate initial decomposition rate of litter produced in a Tamaulipan 
thorn shrub area and in a eucalyptus plantation (Eucalyptus camaldulensis) which is an introduced 
species in the region, and ii) to estimate correlation values between degradation weight loss by the 
decomposition process and climatic factors (rainfall and temperature). Thirty-two litterbags (1 mm 
mesh eye) containing litter of shrub and eucalyptus were place on the field. Remaining mass 
evaluations were made monthly for 6 month, removing four bags each month. Decomposition rate was 
higher for the thorn shrub (35.11 %) than for the eucalyptus litter (24.91 %). The decomposition 
constant (k year‒1), was higher for the Tamaulipan thorn shrub with k=0.934 than for eucalyptus 
(0.479). Decomposition litter mass remaining showed a negative correlation with temperature and 
evaporation, both for MET and eucalyptus, and only eucalyptus had a negative correlation to rainfall. 
The deposition of nutrients to the soil, as a result of litter decomposition would be slower in eucalyptus 
plantations than in MET areas, so the availability of nutrients may be limited at the time that rainfall 
pulses, which activate plants growth, occur and silvicultural practices must be established accordingly. 

Key words: Eucalyptus, soil fertility, lost mass, remaining mass, k values, climatic variables.  
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Introduction 

Leaf litter is the main source of nutrients in forest soils, and it amounts to 80 % of 

the total nutrients that return to them (Santa-Regina and Tarrazona, 2001). The 

deposition of the leaves provides a cover to the soil and favors the edaphic 

environment. As the leaves decay, they become an important source of organic 

matter and activate the biogeochemical cycle of the elements (Gleissman, 2002). 

In any ecosystem, leaf litter is the most importance source for the recycling of 

elements such as carbon, nitrogen, phosphorus, and others (Martín et al., 1996; 

Santa-Regina and Gallardo, 1989; Triska et al., 1984). Besides, it acts as an isolating 

layer protecting the soil from extreme temperature and humidity changes, it reduces 

erosion, and it favors water infiltration (Aerts, 1997). 

The decomposition rate of leaves and the factors that control it contribute to the 

understanding of soil fertility and to the proposal of suitable management actions. 

Some of these factors are the climate, the chemical components, the hardness and 

thickness of the leaf litter, the decomposing fauna, the microorganisms, and those 

characteristics of the soil that are most related to the activity of decomposing agents, 

such as airing and organic matter content. 

Thus, the temperature and moisture influence the mineralization of the organic 

matter. Precipitation plays a significant role, particularly during the first stages of 

litter decomposition, due to the leaching of labile substances (Salamanca et al., 2003), 

and, indirectly, in the activation of microorganisms (Brandt et al., 2007). 

According to certain authors, the temperature accounts, to a larger or lesser extent, for the 

decomposition process of litter, as lower temperatures reduce the activity of the decomposer 

organisms (Trofymow et al., 2002); changes in temperature may affect the composition of the 

active flora and, consequently, the decomposition processes (Bertsch, 1995). 

In their study on leaf litter decomposition in stands located at different altitudes, 

Shanks and Olson (1961) cite a decrease by an average of 2 % for each centigrade 

degree of descent in the mean temperature.  
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The chemical composition of leaf litter also determines its decomposition rate. 

Basically, two fractions can be distinguished: the soluble fraction, which represents 

the most labile components of leaf litter, such as sugars and proteins, which decay 

rapidly during the first stages of decomposition, due to the rapid growth of the 

microorganisms, favored, in temperate ecosystems, by a high concentration of labile 

carbon and nitrogen (Swift et al., 1979). The recalcitrant fraction, which has a lower 

decomposition rate, is made up of waxes, lipids, lignins, lignified carbohydrates, and 

phenols (Binkley, 1986). 

The lignocelluloses index is an indicator of the resistance of leaf litter to microbial 

attack (Melillo et al., 1982). The lignin content and the lignin index have been 

inversely related to the decomposition rate of the leaf litter in the south of the Sonoran 

Desert (Martínez-Yrízar et al., 2007). Eucalyptus particularly has been described as a 

leading choice for the development of sustainable lignocellulosic biofuels (Healy et 

al., 2015). The lignin and cellulose contents vary between eucalyptus species, but, in 

general, Prinsen (2010) cites lignin contents of 26.91 % and cellulose contents of 

48.07 % in the woody part of this plant.  

Given the rapid growth and the adaptability of various eucalyptus taxa to the climate 

of northeastern Mexico and their potential use in the production as firewood and in 

the production of charcoal (Foroughbakhch et al., 2017), there is a possibility that 

these plantations may gain momentum in the region and displace the native taxa of 

the Tamaulipan thorn scrub (TTS). 

Several studies have shown that the invader vegetal taxa have a variable impact on 

leaf litter decomposition rates (Reinhart and VandeVoort, 2006; Fargen et al., 

2015). Furey et al. (2014) document lower leaf litter decomposition rates in 

monospecific plots of exotic species than in native plots, and they point out that 

the leaf litter of the natural mix of native species exhibited a better quality than 

that obtained from plots with exotic species. 

Conversely, according to Jaeger et al. (2013), the leaf litter of Cinchona pubescens 

Vahl (an invader) decomposes more rapidly than that of native varieties, due to the 
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higher content of N, P, and K in C. pubescens green leaves. This seeming contradiction 

is probably due to the quality of the leaf litter in terms of the concentration of certain 

elements, which determines the higher or lower decomposition rate. 

There are many studies on the dynamics of the early stages of leaf litter decomposition 

(Kang et al., 2009); however, most have been carried out in forest ecosystems, and 

the shrubs are insufficiently represented in them (Zhang et al., 2008). 

The Tamaulipan thorn scrub covers a surface area of 200 000 km2 in northeastern 

Mexico and in southern Texas (Peñaloza and Reid, 1989; López-Hernández et al., 

2013); it is a valuable ecosystem, with important species for forest and silvopastoral 

production (Molina-Guerra et al., 2013), with a considerable ecosystemic complexity 

(Villarreal and Alanís, 2015) and a great floristic diversity (Muller, 1939). 

Although the TTS covers a vast surface area, and despite its ecological and economic 

importance, studies on the dynamics of the decomposition of its leaf litter are 

extremely scarce. 

Their short-term usefulness for the prediction and development of maximum limit of 

decomposition is debatable (Berg and Ekbohm, 1991; Harmon et al., 2009); however, 

they have been proven to be helpful for characterizing the initial stages of the 

decomposition process, and they allow reliable predictions of the decomposition rates of 

the litter of most ecosystems (Prescott, 2010). 

The objectives of the present study were: to compare the decomposition rate of the litter 

in its early stages in a Tamaulipan thorn scrub (TTS) site consisting of native species, 

and in a plantation of Eucalyptus camaldulensis Dehnh., an introduced species, and to 

determine the correlation between the loss of weight resulting from the decomposition 

process of the leaf litter and the precipitation, temperature, and evaporation. 

The first hypothesis was that eucalyptus leaves have a slower initial disintegration 

process than the Tamaulipan thorn scrub due to the physical and chemical characteristics 

of each type of leaf litter, since the climate and soil factors are identical for both types. 

The second hypothesis was that, in the study area, temperature has a higher correlation 

with leaf litter decomposition than rainfall. 
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Materials and Methods 

Description of the study area 

The study area is located within the campus of the Facultad de Ciencias Forestales de 

la Universidad Autónoma de Nuevo León (School of Forest Sciences of the 

Autonomous University of Nuevo León), UANL, at 24°47´N and 99°32´W), in the 

physiographic province of the Planicie Costera del Golfo Norte (Coastal Plain of the 

Northern Gulf region), close to the Eastern Sierra Madre. 

 

 

Red = Eucalyptus plantation; Blue = Tamaulipan thorn scrub. 

Figure 1. Satellite image of the Linares campus of UANL, on which the study sites 

have been delimited. 

 

The topography of the selected sites is flat or has a very slight slope, of 2º to 5º, 

according to O. K. Leontiev and G. I. Richagov (Lugo, 1989); their altitude is 350 m. 

The soils are deep, dark vertisols (FAO, 1988) of alluvial/colluvial origin, with a high 

content of clay, a moderately alkaline pH (6.5 -7.3), and a high content of calcium 

carbonates (Woerner, 1991). 

According to Köppen’s classification, modified by García (1973), the climate of the 

area is semiwarm-subhumid, with two very irregular summer rainy seasons –March 

to June and September to October–, very warm summers, and occasionally severe 
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frosts in winter. The mean annual precipitation is 805 mm, of which approximately 

600 mm occur during the two summer periods mentioned above, with the highest 

precipitation in September. The rest of the rainfalls –around 20 %– occur in the 

autumn and winter, and the annual evapotranspiration, estimated using 

Thornthwaite’s method, reaches 1 150 mm (Návar et al., 1994). 

The mean annual temperature is 22.6 °C, with a wide variation through the year; the 

maximum monthly average (39.8 °C) is registered in July, and the minimum monthly 

average (3.7 °C), in January (Camacho station, 1971-2000 data) (SMN, 2012). 

 

Study sites 

The study sites were located in an area originally occupied by the Tamulipan thorn scrub, 

which consists of a dense, widely diverse vegetation of shrubs and trees characterized by 

a broad interval of taxonomic groups, with differences in the habits of growth, leaf length, 

and phenology (López-Hernández et al., 2013). Associations of high or middle-sized 

shrubs with high trees prevail: thorny species with compound leaves, among which Acacia 

berlandieri Benth., Cordia boissieri A.DC., Karwinskia humboldtiana (Schult.) Zucc., 

Bumelia celastrina Kunth, Acacia rigidula Benth., Acacia farnesiana (L.) Willd., Cercidium 

macrum I. M. Johnst., Havardia pallens Benth., and other Prosopis species stand out for 

their abundance and coverage (Estrada and Marroquín, 1988). 

The study sites were established in the TTS and in a eucalyptus plantation. The former 

has remained unused at least during the last thirty years, and it has a surface area 

of 10 hectares. The Eucalyptus camaldulensis plantation dates back to 1988 and 

covers a surface of 1.528 hectares. 

The data for mean monthly temperature, rainfall and evaporation for the months of 

the experiment (Table 1) were obtained from the weather station of the School of 

Forest Sciences (FCF). The ombrothermic diagram constructed with the data of 

monthly rainfall and temperature in the year 2011-2012 (Figure 2), when the 

experiment was carried out, allowed the identification of a period of hydric deficit from 

November 2011 to April 2012. 
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Table 1. Climatological data for the dates of the leaf litter decomposition 

experiment (November 2011 – June 2012). 

Sampling month 

Mean monthly 

precipitation  

(mm) 

Mean monthly 

temperature  

(oC) 

Mean monthly 

evaporation  

(mm) 

November 5.0 19.4 95.8 

 

 

December  3.5 16.6 92.35 

January 32.0 14.5 91.16 

February 3.0 19.1 118.98 

March 10.2 20.1 151.15 

April 19.6 23.2 162.87 

May  90.9 25.1 174.56 

 

 

Temperatura = Temperature; Precipitación = Precipitation. 

The period of the experiment is encompassed between the dotted lines. 

Figure 2. Ombrothermic diagram for the year 2011-2012. 
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Field and laboratory work 

The litter was collected in October, 2011, using five mesh baskets, with an 

approximate surface of 0.25 m2, at specific points in the TTS site (Figure 3) and in 

the eucalyptus plantation. A mix was made with the litter collected in each site and 

placed in tulle bags of 8 ×10 cm with a 1 mm mesh, each filled with up to 10 g of 

litter from the TTS and 6 g of the plantation litter. The bagged mixes were then 

collected in the study site (November, 2011) and distributed at random in four points at 

random (replications) in each site. The number of bags per point was eight, adding up 

to a total of 32 per site. The difference in the initial weight of the leaf litter in each bag 

was due to the greater availability of litter in the TTS at the start of the experiment. 

Five additional bags of litter from each site (TTS and eucalyptus plantation) were 

dried in a (Riossa HCF-102-D) digital oven in order to establish the conversion of 

fresh weight to dry weight utilized to determine the loss of mass and the remaining 

mass on the different sampling dates. 

 

 

Figure 3. Mesh basket used to collect leaf litter at the TTS site (October, 2011). 

 

Every month, from January to June, 2012, a minimum of four litter bags (one per 

point) were collected and taken to the laboratory, where they were cleaned and 

washed in order to remove any accumulation of earth that might alter their weight, 

and they were subsequently dried at 60 °C in a (Riossa HCF-102-D) digital oven, until 
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a constant weight was obtained. The weight loss was utilized as an indicator of the 

decomposition of the litter. 

 

Statistical analyses 

The values of the remaining mass of litter (n=4) per site for each month were 

compared by means of a single-factor variance analysis, followed by a Tukey test 

(α=0.05) in order to determine the months with significant changes in weight loss. 

The assumptions of normality (Shapiro-Wilk) and homoscedasticity (Levene’s test) 

were previously corroborated. 

The percentage of remaining mass of litter was calculated using the following equation: 

 

𝑅𝑒𝑚𝑎𝑖𝑛𝑖𝑛𝑔	𝑚𝑎𝑠𝑠	(%) = 𝑊//𝑊1 ×100 

 

Where: 

w0 = Dry weight of the sample in the tulle bag before being placed in the field 

wt = Dry weight of the same content between the time when the litter bags were 

placed in the field until the time when they were collected 

 

The value of the composition constant (decomposition rate) k (k year-1) was 

calculated using SigmaPlot 12.5 (Systat Software Inc.,) for the entire duration of 

the experiment (January – June, 2012). Estimations were carried out for each 

repeat (n=4), in order to statistically compare the value of k between the TTS 

and the plantation. k was estimated using a negative exponential model (Olson, 

1963) based on the percentage values of remaining mass and the time: 

 

𝑘 = 𝑙𝑛 𝑋//𝑋1 /𝑡 
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Where: 

X0 = Percentage of the dry weight of the leaf litter at the starting time (year) 

Xt = Percentage of the dry weight of the leaf litter at time t (year) 

k = Decomposition constant (year-1) 

 

Pearson’s correlation analyses were carried out to determine whether there was a 

correlation between the climate variables (temperature, rainfall, and evaporation) 

and the loss litter mass. 

The k (year-1) of both sites was compared using a t test for independent samples. 

The k year-1 values were transformed to log10 in order to meet the assumptions of 

normality and homoscedasticity. The statistical analyses were carried out with the 

SPSS software, version 18 (SPSS Inc). 

 

Results and Discussion 

The average values (n=4) of remaining mass of litter ranged between 61.01 % and 

70.78 % for the vegetation of the TTS, and between 75.09 % and 90.79 % for the 

eucalyptus plantation (Table 2). 
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Table 2. Values (%) of the remaining mass of litter for each study site and 

assessment period, expressed as a fraction of a year, from the time when the leaf 

litter bags were placed in the field (time 0). 

Site Repeat 
Time (year) 

0 0.17 0.25 0.33 0.42 0.5 

TTS 1 100 63.58 71.64 72.09 60.9 55.07 

2 100 70.60 75.82 72.09 67.01 68.21 

3 100 88.81 71.79 72.99 70.90 70.15 

4 100 60.15 51.49 55.37 45.22 66.12 

Average 100a 70.78 ±6.39b 67.69 ±5.48b 68.13 ±4.26b 61.01 ±5.65b 64.89 ±3.37b 

Eucalyptus 1 100 92.22 94.81 94.81 83.70 78.52 

2 100 86.30 85.19 82.96 83.33 78.89 

3 100 99.26 96.30 94.07 86.30 70.74 

4 100 85.37 79.26 87.04 88.52 72.22 

Average 100a 90.79 ±3.21ab 88.89 ±4.05ab 89.72 ±2.85ab 85.46 ±1.21bc 75.09 ±2.11c 

The average ± standard error (n=4) is shown. Different letters indicate significant 

differences (Tukey, P<0.05) between sampling dates at each site. 

 

The decomposition percentage was higher in the TTS (35.11 %) than at the 

eucalyptus site (24.91 %) (Figura 4). The latter percentage differs from the findings 

of García-Arrese (1997), who compared the decomposition rate of the leaf litter of 

Quercus robur L., Eucalyptus globulus Labill., Pinus pinaster Ait. and Pinus radiata D. 

in forests of Santiago Compostela, Spain; according to this author, the eucalyptus 

litter had lost approximately 32 % of its mass after six months. Farfán-Valencia and 

Urrego (2007) registered losses of 37 % of leaf litter weight after six months in 

Eucalyptus grandis W. Hill ex Maiden plantations in agroforest systems in Colombia. 

Although neither of these studies worked with the same Eucalyptus species, we must 
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take into account that the areas where they were carried out have a mean 

precipitation of approximately 2 000 mm, which is much higher than that of the 

present study, and lower mean temperatures. 

The loss of mass in eucalyptus species seems to be favored by rainfall, as observed 

in the positive correlation between mass loss and precipitation obtained in this study. 

 

 

Tiempo (años) = Time (years); Masa remanente = Remaining mass 

The vertical bars represent the standard error (n=4). 

Figure 4. Remaining mass (grams) of eucalyptus (○) and TTS (●) leaf litter in the 

six months of the experiment. 
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The lower decomposition rate of E. camaldulensis, compared to that of the TTS is 

probably due to the lignin and cellulose contents. Values of 33.34 % cellulose and 

24.10 % lignin are observed in E. globulus leaves (Kiffer et al., 2018); while certain 

species of Acacia (A. dealbata Link), had 17.4 % holocellulose and 19.10 % lignin 

(Abubacker and Prince, 2013). Likewise, according to the literature, the decomposition 

rates of leaf litter are positively associated with N or P concentrations (Aerts, 1996). 

In a previous study carried out in the Linares campus of UANL, N concentrations of 

1.03 % were determined in the TTS litter (López et al., 2015). Woods and Raison (1983) 

register values of 0.40 to 0.71 % of N for E. delegatensis R. T. Baker, E. pauciflora Sieb. 

ex Spreng and E. dives Schau. It is likely that the higher N content in the TTS litter may 

also influence its high decomposition rate. 

Marmolejo et al. (2013) report an average maximum percentage of litter decomposition 

of 25.8 % after 10 months in four TTS sites. This percentage is below the decomposition 

rate of 34.48 % at six months determined by this study. If the rate were to be calculated 

for a period of 10 months using the generated equation, the value would be 41.78 %. 

In a study of Prosopis velutina Woot. carried out in Arizona, 32 weeks after the 

beginning of the decomposition process, 100 % of remaining mass (0 % degradation) 

was obtained with treatments on dry soil, while the percentage for treatments on 

moist soil (with 2% and 12% of water in the porous space of the soil, respectively) 

was 57 %; therefore, the authors consider that soil moisture controls the 

decomposition process, especially when rainfall events are small and occur in discrete 

pulses (Lee et al., 2014).  

Mass losses of 20 to 47 % have been observed in Prosopis glandulosa Torr. for a similar 

climate period to that of the present study in Las Cruces, New Mexico (Shaefer et al., 1985). 

The degradation rate of litter in the TTS was also much higher than the annual 

losses documented for the litter of Mediterranean shrub species, which ranged 

between 15 % and 19 % (Schlesinger and Hasey, 1981). This is probably due to the 

fact that the litter collected and put into the bags consisted mostly of leaves, while in 

other cases it may have contained a higher proportion of branches. These have a 
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higher concentration of lignin, a group of complex aromatic polymers present in the 

cell walls of the plant, which are resistant to enzyme degradation and serve as a 

barrier to the access to carbon labile compounds by microbial organisms (Austin and 

Ballaré, 2010) during the first stages of decomposition (O’Connell and Sankaran, 

1997); therefore, the decomposition of the leaves is quicker. 

The results of the variance analysis showed that the remaining mass of litter differed 

between sampling dates (P=0.001 for TTS, and P=0.0001 for eucalyptus) (Table 2); 

the largest losses were registered on the fourth and fifth dates, both of which 

exhibited the same value (P=0.135). In the litter from the TTS, the largest mass 

loss occurred already on the first date since the time when the bags were placed 

in the field, with a 25.7 % reduction from November to January (Figure 4). 

A rapid mass reduction phase during the decomposition process was observed in 

Acacia mangium Willd. in a region of India with a warm-humid climate. This initial 

rapid decomposition phase occurred at five months, with 60 % of mass loss; however, 

the following three months were considered as a slow mass loss phase, with only 30 % 

(Kunhamu et al., 2009). 

The decomposition constant (k year‒1) was higher for the TTS (P=0.004), with a value 

of 0.934 (r2=0.668), compared to eucalyptus (k= 0.479; r2=0.722) (Figure 5). There 

are no records of the decomposition rate k for Eucalyptus camaldulensis in the 

literature, unlike other eucalyptus species, for which monthly or daily data are 

available (Farfan-Valencia and Urrego, 2007; Goya et al., 2008). This makes it difficult 

to compare it with k year-1 estimations. However, in a subalpine forest ecosystem in 

Australia, the decomposition rate of E. delegatensis (R. T. Baker), E. pauciflora (Sieb. 

ex Spreng) and E. dives (Schau.) was studied during 29 months, and the 

decomposition rate (k day‒1) was estimated in 0.68, 0.53 and 0.47, respectively 

(Woods and Raison, 1983). The authors consider that higher moisture conditions in 

the southern exposure for E. pauciflora and E. dives in relation to the northern 

exposure of E. delegatensis may partly account for the differences observed between 

their decomposition rates. 
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Tiempo (años) = Time (years); Masa remanente = Remaining mass 

The generated equations are: Y=100.35 e-0.479x for eucalyptus litter and Y=91.00 e-0.934x 

for thornscrub litter. The vertical bars represent the standard error (n=4). 

Figure 5. Remaining mass as percentage of eucalyptus (○) and TTS (●) litter 

decomposition on the various sampling dates. 

 

There is little information on the decomposition constant (k) for the TTS. In a 

previous study carried out in the same area as the present one, k values of 0.50 

(year‒1) are indicated for a well preserved thornscrub (Marmolejo et al., 2013); 

these values differ notably from those estimated in the present work. 
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The litter decomposition rates in general are widely variable, due to the 

differences in geographical location, climate conditions (Salamanca et al., 2003) 

and quality of the litter (Swift et al., 1979; Binkley, 1986). 

Likewise, in ecosystems with a larger variety of climates, the fall of litter is not constant 

throughout the year, and the species have various rates, as in the case of the Tamaulipan 

thorn scrub. This probably explains the differences registered in the decomposition rates 

mentioned by Marmolejo et al. (2013) for the same vegetation type. 

In their analysis of the decomposition rate of the litter of woody shrub species in 

a Mediterranean ecosystem, Rodríguez-Pleguezuelo et al. (2009) cite a value of 1.01 

for Retama sphaerocarpa (L.) Boiss; this value is slightly higher than that obtained 

by the present study for the TTS as a whole (0.934). In both areas, the mean annual 

temperature is similar, of 20.8 °C and 22.6 °C, although the rainfall is much lower in 

the Mediterranean area (449 mm). Fioretto et al. (2003) estimate a litter 

decomposition rate (k) of 0.71 for Myrtus communis (L.), and of 0.31 for Cistus 

incanus (L.), which indicates that not only the climate but also the chemical 

composition plays a major role (Berg et al., 1995; Fioretto et al., 1998). 

Annual estimates have been carried out in certain shrub species of the Chihuahuan 

Desert; for example, k=0.654 for Prosopis glandulosa Torr., and k=0.777 for a mix 

of annual plants (Schaefer et al., 1985). 

According to Cuevas and Medina (1988) and Landsberg and Gowers (1997), the litter 

decomposition rates tend to be higher in rainy tropical forests than in dry ones, and, at the 

same time, they are higher in the tropics than elsewhere. Nevertheless, due to the large 

variations resulting from all the involved factors, a significant overlap in the decomposition 

rates may be detected between different ecosystems or soil uses. In this study, the remaining 

mass exhibited a negative correlation with the registered ambient temperature and 

evaporation both for the TTS (r=-0.474, P=0.019; r=-0.571, P=0.004) and for the eucalyptus 

plantation (r=-0.693, P=0.0001; r=-0.697, P=0.0001), and only the eucalyptus litter had a 

correlation with the rainfall (r=-0.709, P=0.0001). This may be due to the fact that the study 

region has a rather low level of rainfall within the semiarid-subhumid interval, with 164.2 mm 
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accumulated during the six sampling months. For this reason, the litter decomposition seems 

to be more affected by the temperature, whose average during the six months was 20.6 °C. 

 

Conclusions 

The percentage of leaf litter mass loss in the Tamaulipan thorn scrub (35.11 %) was 

10 % higher than at the eucalyptus plantation (24.91 %) six months after the bags 

were placed in the field. Likewise, the decomposition constant (k year-1) was higher 

for the TTS, with a value of 0.934, than for the eucalyptus plantation (0.479). 

Therefore, we accept the first hypothesis, i.e. that the leaf litter of eucalyptus has a 

slower initial disintegration process than that of the Tamaulipan thorn scrub. The 

lower decomposition rate of the eucalyptus litter with respect to that of TTS implies 

that also the deposition of nutrients to the soil will be slower. In semiarid regions the 

rainfall pulses are a key factor for the growth of the vegetation, and a slow 

decomposition may limit the availability of nutrients when rainfalls occur. This has 

implications on the management, the forestry practices, and the possibilities of 

regeneration of the species to be established. 

The percentage of remaining mass of the litter of both the TTS and the eucalyptus 

plantation has a negative correlation with the registered ambient temperature and 

evaporation, while only the eucalyptus litter has a negative correlation with the rainfall. 
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