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Litterfall production plays a primary role on forest ecosystem sustainability (Bueis et al. 2018) and on GHG 

exchange system between soil and atmosphere (Wang et al. 2013). Any alteration of litter layer from soil can 

influence soil GHG seasonal variation (Leitner et al. 2016). Thinning as forest management practice intended to 

increase biomass productivity of remaining trees that induces a reduction of nutrient concentration and therefore 

a decrease of litter decomposition rate. It also affects litterfall production especially to needle fall, twigs, and 

woody fractions (Jiménez et al. 2016). The intensity of thinning has an impact on annual litterfall production in 

coniferous forests. It has been estimated that more heavy thinning reduce annual litterfall, needles and twigs 

fractions (Navarro et al. 2013) and tend to reduce microbial C and N pools and soil net CO2 efflux. 

In the Mediterranean Region, in degraded forest ecosystems, the lack of proper management practices 

induces alteration of carbon sequestration rate (Mazza et al. 2019) and the magnitude of forest litter 

decomposition in nutrient cycling in these forest is still more significant (Kavvadias et al. 2001). The knowledge 

of thinning impacts on forest mass and litterfall production and thus, their correlation with soil–atmospheric 

GHG fluxes exchange in the Mediterranean region remains limited. The aim of this study was to quantify the 

spatial and temporal effects of different thinning treatments on forest floor and litterfall production one year after 

thinning operations. 

 

Materials and Methods 

The study site is located in the peri - urban forest of Xanthi (41º 09' 27.3' N – 24º 54' 09.8' E, Greece). In the 

established plots two different thinning intensities were applied one light (traditional - 20.7% basal area 

removal), one heavy (selective - 39.2% basal area removal) thinning and a control where no thinning was carried 

out. Within the plots two traps (50 x 50 x 30 cm) at 1m height from ground were placed in each plot near the 

collars used for the measurement of soil GHG fluxes (Doukalianou et al. 2019). The trapped litter was collected 

in numbered of paper bags once at the end of each season during study period. Totally, 18 samples were 

collected for the nine plot in each sampling day. Each litterfall sample was sorted at eight different fractions; 

pine needles, deciduous leaves, twigs and branches < 4.5 cm, reproductive structures and bark from both conifers 

and broadleaves. For the forest floor, 16 samples were collected from the plots, with the use of a frame of 

25X25cm. These were at the proximity of the gas collection chambers and the litter collection boxes. The forest 

floor samples and litterfall fractions were air dried in 84
o
C for 48h and the dry weight was measured.  

 

Results and Discussions 

Thinning was able to decrease significantly the litterfall production in both thinned sites. Conifer fractions (pine 

needles and pine bark) reduced significantly in the heavily thinned plots (selective). Thinning reduced 

significantly conifer fractions in selective about 50% compared to control, whereas an increase lower than 20% 

was observed in deciduous fractions, in favor of native species.  Pine needles was the most important litterfall 

fraction, followed a clear seasonal pattern throughout the study period for all treatments. 

Regarding GHG fluxes, CH4 uptake showed strongly positive correlations of both pine twigs and pine bark, 

but also negative with deciduous twigs, whereas CO2 fluxes were positively correlated only with deciduous 

leaves. Overall, CH4 uptake showed strongly positive with total litterfall production. The increase of broadleaved 

fractions in heavily thinned site created a barrier for diffusion of atmospheric CH4 into soil and increased soil 

moisture into soil. Thus, the creation of small size gaps  due to thinning combined to the high content of sand in 

the soil texture at the study site, can explain not only the increase of CH4 uptake after thinning, but also the 

significant effect of broadleaved litterfall production on CH4 uptake.  
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CH4 uptake was significantly negatively correlated with almost all the nutrients from litterfall (apart Mn) 

and with N, K, Cu and Mn nutrients from forest floor, whereas CO2 with N and P and CO2 and  P and Mn 

respectively. Thinning was able to affect significantly the accumulation of P, Ca, Fe nutrients of forest floor. 

Particularly, thinning produced a slightly decrease of P in most heavily thinned site compared to traditional 

thinning and to control. The mean annual Ca accumulation was significantly higher at traditional thinning site 

compared to control and to selective (heavily thinned). Comparing the two thinned sites, the mean accumulation 

of Fe decreased significantly at selective compared to traditional. Differences among thinning treatments were 

detected to the rest nutrients, but were no significant.  

 

Conclusions 

Despite the short time of the study, due to limited knowledge of the response of thinning implementation on 

litter floor and forest floor production, the results show significant negative trend of thinning effect on them and 

their relationship with GHG fluxes in a coniferous peri - urban forest in Greece. Thinning clearly reduced both 

total litterfall production and conifer fractions. On the contrary, the heavy (selective) thinning was able to 

increase deciduous production, favoring the broadleaved native understorey species and thus, to increase CH4 

uptake. However, a long-term research is essential in order to extend the responses of forest floor production and 

their correlation with GHG fluxes to thinning and thus to extract sound conclusions for management options in 

global change mitigation targets.  
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