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Article 

Depósito y descomposición de hojarasca de Pinus 
cooperi C.E.Blanco en El Salto, Durango, México 

Deposition and decomposition of litterfall of Pinus 
cooperi C.E.Blanco in El Salto, Durango, México 

Juan Manuel López-Hernández1, José Javier Corral-Rivas2*, Humberto González-Rodríguez1, 
Tilo Gustavo Domínguez-Gómez3, Marco Vinicio Gómez-Meza4 y Israel Cantú-Silva1 

Resumen: 
El objetivo del presente trabajo fue determinar el depósito y la tasa de descomposición de hojarasca de Pinus 
cooperi en parcelas bajo diferentes intensidades de aclareos (tratamientos) (testigo; T1: Aclareo ligero; T2: 
Moderado; T3: Fuerte; T4: Severo; T5: Porvenir) en el ejido La Ciudad de Pueblo Nuevo, Durango. Después de 
un año de observación, la máxima acumulación de hojarasca se registró en el tratamiento Testigo (4.90 Mg ha-1 
año-1), seguido por T2 (3.76 Mg·ha-1·año-1), T1 (3.65 Mg·ha-1·año-1), T4 (3.25 Mg·ha-1·año-1) y T3 (3.04 Mg·ha-

1·año-1). El menor aporte anual de hojarasca se registró en el T5 (2.58 Mg ha-1 año-1). La tasa de descomposición 
(k) de la hojarasca se determinó a partir del modelo exponencial de Olson. Las tasas diarias de descomposición 
fueron mayores durante los primeros 150 días de incubación que en los 210 días subsiguientes. En ambos 
periodos hubo diferencias significativas entre los tratamientos. Después de 360 días de incubación, la mayor 
descomposición de hojarasca ocurrió en T3 (42.3 %), independientemente de la densidad residual de las parcelas; 
en el resto de los tratamientos, la descomposición varió de 30.2 (T1) a 37.1 %(T5). Aun cuando en T3 fue 
significativamente más rápida que en los demás tratamientos, bajo las condiciones de microclima que ofrecen 
estos tipos de aclareos, no se detectaron diferencias entre las tasas de descomposición para las cinco condiciones 
evaluadas en este estudio. 

Palabras clave: Bolsas de descomposición, bosque de pino-encino, intensidad de aclareo, producción de hojarasca, 
tasas de descomposición, trampas de hojarasca. 

Abstract: 
The objective of the present work was to determine the deposition and decomposition rate of Pinus cooperi 
litterfall in plots subjected to different thinning intensities (treatments) (Control; T1:light thinning; T2: 
moderate; T3: intense; T4: very intense; T5: final crop tree thinning) at ejido La Ciudad in Pueblo Nuevo, 
Durango. After one year of observation, the maximum accumulation of litter was registered in the control 
treatment (4.90Mg·ha-1·year-1), followed by T2 (3.76Mg·ha-1·year-1), T1 (3.65Mg·ha-1·year-1), T4 (3.25Mg·ha-

1·year-1), and T3 (3.04Mg·ha-1·year-1), while T5 had the lowest annual litterfall (2.58Mg·ha-1·año-1). The litterfall 
decomposition rate (k) was determined according to the Olson exponential model. Decomposition rates were 
higher during the first 150 days of incubation than during the subsequent 210 days. In both periods, there 
were significant differences between treatments. After 360 days of incubation, the greatest litterfall 
decomposition occurred in T3 (42.3 %) regardless of the forest conditions. In the rest of treatments, the 
decomposition varied from 30.2 (T1) to 37.1 % (T5). Although T3 was significantly faster than the other 
treatments under the microclimate conditions offered by the studied types of thinnings, no differences were 
detected between the decomposition rates with the five treatments evaluated in this study. 

Key words: Litter bags, pine-oak forest, thinning intensity, deposition of leaf litter, decomposition rates, litter traps 
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Introduction 

In Mexico, the Pinus genus is one of the most important components of temperate 

climate vegetation; it occupies a primordial place from the ecological, economic, and 

social point of view, in both the timber and the non-timber production. It is often the 

dominant component of the vegetation, influencing the functional processes of the 

ecosystem, such as the biogeochemical and hydrological cycles and the wildfire 

regimes. Furthermore, it is a habitat and a source of food for wildlife. It also possesses 

a high economic value, as a source of sawn timber, veneer, plywood, firewood, pulp 

for paper, resins, tar, turpentine, alcohol, edible seeds, and other products. In 

addition, it offers important environmental services (water, oxygen, recreation, and 

carbon sequestration) and has an impact on the regional climate (Rzedowski, 1978; 

García and González, 1998; Ramírez-Herrera et al., 2005). 

Although temperate forests admittedly have a great diversity and a high ecological 

value, their limited and increasingly fragmented distribution continues to be one of 

the greatest threats for their maintenance and conservation (Golicher et al., 2008). 

This reduction is due to poorly planned forest management, modification in the fire 

regime, the advancing agricultural frontier, grazing, atmospheric pollution, and forest 

pests and diseases (López-López et al., 1998; Saavedra-Romero et al., 2003). Many 

of their species are regarded as successionally intermediate or late, and therefore 

they require the preexistence of a tree cover in order to ensure a good establishment 

(Ramírez-Marcial et al., 2006). 

Thus, the production and degradation of litterfall is a key ecosystemic process through 

which the organic remains of plants and animals are decomposed by physical (leaching 

and fragmentation) and biological agents (activity of soil microorganisms) into their 

elemental chemical constituents. As a result of this decomposition, they transfer 

nutrients to the soil in forms that can be utilized for microbial and vegetal production 

(Aber and Melillo, 1991; Aerts, 1997; Chapin et al., 2002); therefore, it determines 

the quality of the habitat. 
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Despite the great importance of the Pinaceae in the country, studies on the production 

and degradation of pine litterfall are scarce, and even inexistent for certain taxa. For 

this reason, it is crucial to carry out studies of these processes for the unstudied tree 

species, which are very important due to their wide distribution across Mexico. The 

present study evaluated the accumulation and degradation of litterfall in a thinning 

trial in masses of Pinus cooperi C. E. Blanco, based on the study of the effect of five 

thinning intensities. 

 

Materials and Methods 

Study area 

The study was carried out in experimental plots treated with five different thinning 

intensities and a control, in a community of the Sierra Madre Occidental, particularly 

at the site named La Guajolota, at ejido La Ciudad, in Pueblo Nuevo, Durango, located 

at the coordinates 23°41'52.4" N and 105°36'59.5" W and an altitude of 2 800 m. 

The climate is temperate or semicold-semihumid, and temperate or semidry in the 

eastern side of the mountain chain. The mean annual temperature ranges is 20 to 22 °C; 

the mean annual precipitation ranges between 800 and 1 200 mm. 

The area has a characteristic relief at its highest point, as well as plateaus aligned 

from the southwest to the northeast, hills, and undulated areas; in its middle part, 

where the altitude is lower, moderate to pronounced slopes culminate in canyons, 

which have a great variation in altitude and a generally steep topography. 

Because of its geographical location, it includes various vegetation conditions, from 

pure oak and pine masses to mixed pine-oak forests. According to the information 

contained in the edaphological charts (INEGI, 1988), it comprises different types of 

soils, among which cambisols, lithosols and regosols are prevalent. 
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Types of treatments utilized in the experimental plot 

The research was carried out in a permanent thinning trial, with the application of six 

different thinning intensities, described below (Huizar-Amezcua et al., 2016): Control: 

no thinning was performed; T1: Light thinning: removal of 10 % of the basal area per 

hectare; T2: Moderate thinning: removal of 20 % of the basal area per hectare; T3: 

Intense thinning: removal of 40 % of the basal area per hectare; T4: Severe thinning: 

removal of 60 % of the basal area per hectare, and T5: Thinning of Porvenir trees: 

removal of the trees that competed with the best 300 to 350 individuals per hectare. 

The methodology followed in the establishment of the plots based on that developed 

by the Forestry Commission (Hummel et al., 1959). Their shape was square, covering 

a surface area of 625 m2 (25 m × 25 m), considered sufficient for the eventual 

permanence of 30 to 40 trees in those sites where the maximum intensity was 

applied. Furthermore, each plot is surrounded by a 5 to 10 m wide perimeter fringe, 

with the same treatment as within, in order to avoid the edge effect on the trees 

located at the boundaries of the plots. 

 

Vegetation of the study area 

The main vegetation types located at the study site are pine and pine-oak 

associations, which are mixes of the genera Pinus and Quercus in different 

proportions; the dominant species is Pinus cooperi C. E.Blanco.  

This community of conifers is characterized by its high density and by the low diversity 

of its floristic components. From the structural point of view, the dominant elements 

of its tree stratum have a height that ranges between 15 and 35 m, although some 

individuals are 40 m tall. It is distributed from the south of the state of Chihuahua to 

central Durango, at an altitude interval of 2 000 to 2 800 m. It usually forms pure 

masses; however, it is sometimes associated with Quercus sideroxyla Bonpl., 

Juniperus deppeana Steud. and Pinus leiophylla Schiede ex Schltdl. ex Cham. Table 

1 shows certain characteristics of the dominant vegetation in each treatment; the 
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diameter at normal height (cm), the height (m) and the crown cover (m2) of all the 

individuals was determined with two measurements using the cardinal directions 

(north–south and east–west) as reference. 

 

Table 1. Characteristics of Pinus cooperi C. E.Blanco with each treatment. 

Treatment n 

Cover 

(m2) 

Diameter 

(cm) 

Height 

(m) 

Min. Max. Mean Mn. Max. Mean Min. Max. Mean 

Control 125 1.7 34.7 13.6 6.4 27.3 14.0 5.3 19.0 13.7 

Light 80 3.9 47.1 17.6 9.5 27.0 16.1 8.4 18.0 12.9 

Moderate 78 2.4 40.7 16.8 6.0 26.6 15.1 8.4 17.6 13.4 

Strong 73 4.5 32.6 15.7 8.0 28.3 15.2 7.1 18.7 12.5 

Severe 52 4.7 47.7 19.5 13.5 27.1 16.0 8.1 16.1 13.4 

Porvenir 50 10.1 37.9 20.8 11.9 24.8 16.4 6.1 17.9 13.9 

Total 458          

 

Literfall collection 

Three 1.0 m2 litter traps ―built with a beveled wood frame and a fine (1 mm) 

plastic mesh bottom to prevent the accumulation of water during rainy 

periods― were established with the purpose of estimating the litterfall 

deposition in each treatment. The baskets or traps were placed at 0.50 m above 

the ground level in order to intercept the litterfall. Their content was deposited 

in paper bags labeled with the data for each treatment, date and trap number. 

This procedure was carried out every 15 days, from April, 2016, to March, 

2017. Every month, the two biweekly collections were mixed together and dried 

at 65 °C during 72 hours in a 16EG GCA Corporation convection oven.  
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The litterfall content was manually classified into four categories: leaves, reproductive 

structures (RS: flowers, fruits, and seeds), branches (diameter <2.0 cm), and other 

components (unidentified tissues, fine structures, bark, insect bodies, insect feces, 

etc.). The sum of the samplings per month, per repeat, and per treatment determined 

the annual litterfall production (Mg·ha-1·year-1). 

 

Litterfall decomposition 

The litterfall decomposition rate in the various treatments was assessed using the 

litterbag approach (Bärlocher, 2005). The litter was collected a month before the 

beginning of the experiment (March); it was dried in the open air during one week, 

and 10 g samples were put into black 10 cm × 10 cm polypropylene bags, with a 

1 mm2 mesh, allowing access to the interior of the bags by detritivorous invertebrates, 

but minimizing losses due to fragmentation (Douce and Crossley, 1982). 

A mixture reflecting the relative proportion of the structural components of the 

original matter (leaves, branches, reproductive structure, and other litterfall 

components) was deposited in each bag. 

A total of 300 bags were used during the study period (50 bags per treatment). These were placed 

on the ground to delimit the boundaries of each plot based on the cardinal directions; 12 bags 

were placed to the north (0°) and at the center of the plot, 13 were placed to the southeast (135°) 

and to the southwest (225°). Subsequently, every 30 days for 360 days, five bags per treatment 

were removed at random and dried at 70 °C in a 16EG GCA Corporation convection oven during 

48 hours. The percentage of biomass loss equivalent to the decomposition was estimated based 

on the differences in relation to the initial weight, for this a C1 Sartorius digital scale was used. 

The values for the remaining mass were adjusted to the simple exponential regression 

model (Olson, 1963) according to the formula:  

 

X"
X#

= 𝛽#𝑒'(" 
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Where: 

Xt= Litterfall mass through time (g) 

X0 = Initial litterfall mass (g) 

β0= Value of the ratio in time zero 

e = Napier’s constant 

k = Decomposition constant 

t = Time (days) 

 

The theoretical time required for 50 %, 95 % and 99 % decomposition of the litter 

was also estimated, based on the formula:  

𝑡#.+ = 𝑙𝑛 1 − 0.50 /𝑘, 𝑡#.4+ = 𝑙𝑛 1 − 0.95 /𝑘 and  𝑡#.44 = 𝑙𝑛 1 − 0.99 /𝑘 

 

 

 

 

 

 

 

 

 

 



López-Hernández et al., Deposition and decomposition of litterfall…   

 

	

 

Environmental variables 

Room temperature (°C) and relative humidity (%) were calculated (on an hourly 

basis) at the study site, with HOBO automated sensors (HOBO U23 Pro v2, Onset, 

Bourne, MA); the rainfall (mm) was recorded on a daily basis using a similar 

equipment (Table 2). 

 

Table 2. Temperature (°C), relative moisture (%) and rainfall (mm) during the 

study period. 

Month 
Rainfall  
(mm) 

Temperature (ºC) Relative 
moisture  

Max. Min. Mean (%) 

April 2016 0 20.1 2.3 11.2 40.6 

May 8.9 23.4 5.8 14.7 53.4 

June 82.3 22.3 7.7 14.3 73.8 

July 193.1 21.0 8.7 13.7 85.7 

August 240.4 19.2 9.6 13.4 90.6 

September 137.6 20.0 8.7 13.4 86.9 

October 53.6 20.2 5.2 12.0 76.0 

November 24.3 16.5 2.8 8.8 78.7 

December 83.5 16.3 0.6 7.5 69.2 

January 2017 7.3 15.3 0.3 7.2 55.9 

February 16.7 16.7 -0.3 7.8 51.4 

March  7.7 19.3 1.0 10.1 50.5 

Total 855.4     
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Statistical analyses 

The data were subjected to a statistical analysis of an experimental design with a 

classification criterion (Ott, 1993). The mean comparison test was applied according 

to Tukey’s procedure, with a significance level of 0.05 (Ott, 1993). The loss of litter 

weight through time was calculated and charted in order to evaluate the 

decomposition rate. The weight loss curve was then adjusted, using exponential non-

linear regressions (tRatio= β0e-kt) and the decomposition coefficient k was calculated 

for each treatment based on the model with the best adjustment. Furthermore, a 

Pearson’s correlation analysis was performed in order to determine the degree of 

association between litter degradation with the various treatments and certain 

environmental variables. All the analyses were performed using SPSS® (Statistical 

Package for Social Sciences), standard version 20.0 for Windows (SPSS, 2012). 

 

Results and Discussion 

Literfall production 

Figure 1 illustrates the monthly production of litterfall: (a), leaves (b), reproductive 

structures (RS: c), branches (d) and other components (e). The highest total 

production occurred in December, with T2 (130.9 g m-2), and the lowest, with T5 

(1.6 g m-2), in March. In all six sites, the lowest productions were recorded in 

March, and the highest, in December. 
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Testigo = Control; Mes de muestreo = Sampling month; Depósito de hojarasca = 

Deposit of litterfall; Depósito de hojas = Deposit of leaves; Depósito ER = Deposit 

of RS; Depósito de ramas = Deposit of branches. 

Figure 1. Monthly production (mean ± standard error, n=3) of the litter 

components for the various study treatments. 

 

The production of leaves was higher than that of the control, with an interval of 3.1 

(March) to 101.7 g m-2 (December); the minimum leaf productions occurred with T5, 

with 1.5 (March) to 65.8 g m-2 (December). The collection of reproductive structures 
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was most limited in March (0.03), and much more abundant (2.84 g m-2) in 

December, with T5. The maximum branch production occurred in February (27.01), 

and the minimum, in July (0.10 g m-2), in the control. As for the “Others” component, 

the minimum production (0.07) was obtained in March with T4, and the maximum 

production (9.22 g m-2), in October, in the control. 

According to the results shown in Table 3, litter production was most abundant in the control 

(4.90 Mg·ha-1·year-1), while T5 exhibited the smallest amount (2.58 Mg·ha-1·year-1). The 

leaves were the main source of litter, with 72.5 % (Control) to 89.7 % (T2) of the 

annual production, followed by the branches, with values ranging between 2.7 % (T2) 

and 15.6 % (Control), and “Others”, with 5 % (T4) to 11 % (Control), while 

reproductive structures contributed the least organic matter to the litter, with values 

under 1 % (T4) to 2.1 % (T5) of the total (Figure 2). There were no significant 

differences (P>0.05) between treatments in the leaves, reproductive structures, and 

total components. However, the branches and “Others” components did exhibit such 

differences (P<0.05). 

 

 

Tratamientos = Treatments; Producción de hojarasca = Production of litter. 

Figure 2. Composition of the litter in percentages for the six treatments. 
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Regardless of the components of the total or individual litterfall for each treatment, 

the values correspond to the productions previously observed in studies of Pinus 

patula Schiede ex Schltdl. & Cham., Quercus humboldtii Bonpl., Quercus potosina Trel. 

and Pinus cembroides Zucc. (Zapata et al., 2007; Pérez-Suárez et al., 2009; Reyes-

Carrera et al., 2012), which recorded productions of 2.43 to 8.30 Mg·ha-1·year-1. 

 

Table 3. Annual deposition (Mg·ha-1·year-1) of the litter components and statistics 

(F and P values) according to the variance analysis of the experimental design with 

a classification criterion. 

Components 
Treatments Statistic 

Control T1 T2 T3 T4 T5 F P 

Leaves 3.55 2.96 3.37 2.50 2.91 2.21 1.60 0.289 

Branches 0.76 0.36 0.10 0.29 0.14 0.10 8.13 0.012 

Others* 0.54 0.28 0.24 0.19 0.16 0.21 7.41 0.018 

Reproductive Structure 0.04 0.04 0.04 0.04 0.02 0.05 0.41 0.823 

Total 4.90 3.65 3.76 3.04 3.25 2.58 2.57 0.141 

Others* = Unidentified material, insect parts and feces; Thinning treatments: T1= 

Light; T2= Moderate; T3= Intense; T4= Severe, and T5= Porvenir. 

 

The largest contribution to litter was obtained from the leaves from all the plots, with 

more than 70 % of the total; this result agrees with the findings of Yang et al. (2001); 

Nájera and Hernández (2009) and López-Hernández et al. (2013). 

 

 



Revista Mexicana de Ciencias Forestales  Vol. 9 (50)   

 

 
	

 

Litterfall degradation 

There were two phases of litterfall decomposition in terms of its results: one at the 

beginning of the process, when the degradation was fastest at 30 to 150 days, and 

then diminished until it became stable at 180 to 360 days; during this stage, there 

was a marked drop at 300 days, and, subsequently, the tendency to degradation 

occurred again in all the treatments. This agrees with the findings cited in the 

literature (Xuluc-Tolosa et al., 2003; Goma-Tchimbakala and Bernhard-Reversat, 

2006; Villavicencio-Enríquez, 2012). 

The initial exponential loss is due to the leaching of the most soluble substances (Bocock et al., 

1960), as well as to the fragmentation by microbial populations, which begin by consuming those 

substances that are most easily decomposed (Aerts and Chapin, 2000). 

The decomposition rates of the second phase are influenced by the content of hard-

to-degrade materials, such as hemicelluloses and lignin (Bernhard-Reversat, 1993). 

The use of newly fallen leaves in this study made it possible to significantly increase 

the initial loss percentage, as fresh or tender leaves are generally more leachable 

than ripe or dry leaves (Bernhard-Reversat, 1972; Chara et al., 2007). 

The average weight of litterfall decomposition (Figure 3a) after 360 days was 3.0 g (T1) 

to 4.2 g (T3), with percentages ranging between 30.2 % (T1) and 42.3 % (T3), while 

the remaining weight of litter decomposition (Figure 3b) after 360 days was 7.0 g (T1). 

The results show that slightly more weight was lost with the intense thinning (T3) 

than with any of the other treatments, while the remaining weight at the end of the 

experiment was highest with the light thinning (T1). 
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Tiempo de incubación = Time of incubation; Descomposición = Decomposition; Peso 

remanente = Remaining weight. 

The p values of the variance analysis for detecting significant differences between 

treatments for each incubation time appear in bold characters. Control ( ), T1 (×), 

T2 (•), T3 (○), T4 (▲) and T5 (♦).  

Figure 3. Decomposition (a) and remaining weight (b) of the litterfall by incubation 

period for the six treatments. 

 

As for the decomposition rates (Table 4), the values of k (g g-1 t) ranged between 0.00129 

(Control) and 0.00141 (T3). Apparently, the litter decomposition rate was similar in the six 

treatments; no significant differences (P>0.05) were registered in the decomposition intervals 

between the five thinning intensities and the control. However, the values were low, compared to 

those estimated for temperate ecosystems. For example, Rocha-Loredo and Ramírez-Marcial 

(2009) obtained k values of 1.40 to 1.44, with decomposition percentages ranging between 34 % 

and 52 % for pine and pine-oak forests (Quercus crassifolia Bonpl., Quercus sapotifolia Liebm. and 

Pinus oocarpa Schiede ex Schltdl.) in Chiapas. 

Zhang et al. (2008) registered information for 293 k values, corresponding to 70 

studies, and fixed them between 0.006 and 4.993; the lowest values were for the 

Arctic tundra, and the highest, for the tropical rainforest. Stohlgren (1988) cites k 

values of 0.18 to 0.62 for mixed conifer forests in the United States of America, and 

the time required for a 95 % decay ranged between 11 and 27 years. In the present 
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study, the registered value was 5.8 years (2 129.8 days) to 6.3 (2 313.3 days), which 

is lower than that of the documented intervals. 

Table 4. Decomposition rate k (day-1) for attaining 50, 95 and 99 % degradation of the 

dry weight, calculated using the formula Xt/Xo =β0e-kt, with each of the six treatments 

of the study. 

Treatment 
k 

(g g-1 t) 

Confidence interval 

95 % 
Decomposition in days 

R2 
Upper 

Limit 

Lower 

Limit 
t.50 t.95 t.99 

Control 0.00129 0.00147 0.00112 535.2 2313.3 3556.1 0.783 

T1 0.00130 0.00153 0.00107 533.5 2305.9 3544.8 0.676 

T2 0.00134 0.00155 0.00114 515.5 2228.2 3425.4 0.739 

T3 0.00141 0.00166 0.00115 492.8 2129.9 3274.2 0.677 

T4 0.00131 0.00153 0.00109 527.7 2280.8 3506.2 0.710 

T5 0.00132 0.00151 0.00114 523.8 2263.9 3480.2 0.782 

Thinning treatments: T1= Light; T2= Moderate; T3= Intense; T4= Severe; T5 = 

Porvenir; t.50= 50 % degradation; t.95= 95 % degradation; t.99= 99 % 

degradation. 

 

The differences in the constants reflect not only those already extant by type of 

litterfall but also the influence of environmental factors that limit decomposition. 

In this regard, the temperate area is considered to be geographically critical for 

the decomposition of matter, since one of the factors that limit decomposition are 

the low temperatures and low rainfall rates during the study period, which were 

significantly and negatively correlated with decomposition (P<0.05) (with averages 

of -0.535 and -0.707, respectively). 
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The results are consistent with the records of several researchers, according to 

whom climate factors are more important at the global level, as they account for 

variations in the decomposition rates (Lavelle et al., 1993; Couteaux et al., 1995; 

Hättenschwiler, 2005). However, when litter decomposition is studied at a local level, 

as in the present work, climate factors lose relevance, and the chemical quality of the 

material becomes the main factor, particularly in tropical regions, where high 

temperatures and humidity levels are relatively constant (Didham and Lawton, 1999; 

Xuluc-Tolosa et al., 2003; Vasconcelos and Laurance, 2005). 

As for the structure of the vegetation, there were no significant effects on the 

decomposition of the litterfall. This agrees with the findings of Barriga (2000), who 

obtained no significant differences in the decomposition rates when comparing 

fragmented areas of the humid montane forests of Colombia; this author concludes 

that the decomposition process was not altered after the occurrence of 

anthropogenic disturbances. Whereas Chacón and Dezzeo (2007) determined a 

similar decomposition rate in forests with and without disturbances, and therefore, 

while the disturbances considered in their study did affect the structure of the 

forests, they had no significant impact on the littefall decomposition process. 

 

Conclusions 

There is spatial and temporal variation in the production of each component of the 

litterfall, for which the lowest value was obtained with T5 (2.58 Mg·ha-1·year-1). The 

dynamics in the production of litterfall follows a particular pattern according to the time 

of the year and constitutes an important fraction of the total biomass production, with 

maximum values for the last months of the year, and minimum values at the beginning 

of the year. The total production of branches and other components is significantly 

different in the six treatments assessed in the study, while there is no significant 

differences in the production of leaves, reproductive structure, and total production. 

Leaves are the main components. Marked differences were observed in the number of 

individuals due to the application of the treatments; however, there is no relationship 
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between the production of litterfall and the decomposition constant (Olson’s k). 

Furthermore, the degree of intervention (thinning intensity) had no effect on the 

decomposition patterns during the 360 days of incubation (P>0.05), which confirms that 

the decomposition rate is similar for the five types of thinning applied. 
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