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LITTER FALL: Pine needles and pine bark followed a clear seasonal pattern throughout the study period for the three treatments. The maximum peaks

occurred during sum-17. Thinning was able to affect significantly pine needles production (F(1.87, 20.66) = 6.64, η2 = 36.2%, p = 0.008). 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 with deciduous leaves. Overall, CH4 uptake showed strongly positive with total litterfall production. In autumn, CO2 was significant negative

correlated with K, Ca, Cu, and Fe, whereas CH4 uptake and N2O fluxes was positively correlated with Zn and negative correlated with K respectively. In

summer, N2O fluxes were significant correlated with N, Ca, Mg, and Zn. No correlations detected in winter and spring. The period apart the summer CO2

showed strongly positive correlations with N, P, Mg, Mn, and Zn whereas CH4 uptake with Mg. In total, one year after thinning CO2 fluxes were

significant positive correlated with N, P, Mn whereas CH4 uptake were strongly negative correlated with almost all the nutrients (apart Mn). No significant

correlations detected for N2O fluxes in the last two periods (Figure 2 up). PCA revealed a clear separation between winter and summer measurements

along the first principal component that is closely correlated to high CH4 values in winter and all the other nutrients having high values in summer

explaining the 63% of the variation. On the contrary, high N2O and CO2 values are separated between spring and autumn measurements along the

second principal component axis explaining the 18% of the variation (Figure 3 up).

FOREST FLOOR: Overall, thinning was able to affect significantly the accumulation of P, Ca, Fe nutrients of forest floor one year after thinning

implementations. Thinning produced a slightly decrease of P, F(2, 35) = 8.141, P = 0.001), in selective 6.39 ± 0.56 kg ha-1 compared to traditional 7.26 ±

0.59 kg ha-1 and to control 6.94 ± 0.42 kg ha-1 . The mean annual of Ca accumulation was significantly higher at traditional 34.24 ± 4.16 kg ha-1 compared

to control 29.91 ± 4.77 kg ha-1 and to selective 34.23 ± 4.16 kg ha-1. Comparing the two thinned sites, the mean accumulation of Fe decreased

significantly at selective compared to traditional (P = 0.000). Regarding GHG fluxes, in autumn, both CO2 fluxes and CH4 uptake were negatively

correlated with Cu and Zn respectively. Conversely, in winter, CH4 uptake and N2O fluxes were positively correlated with N, whereas CO2 fluxes with P.

Similarly, in summer, N2O fluxes were positively correlated with N, whereas CH4 uptake negatively correlated with K. The period throughout the year apart

summer, both CO2 and N2O fluxes showed strongly negative correlation with Cu, whereas CH4 uptake positively correlated with N. In total, one year after

thinning a PCA showed that CO2 fluxes were significant positive correlated with P and Mn, whereas CH4 uptake were strongly negative correlated with

almost the half of the nutrients (N, K, Cu, Mn) similarly as the litter fall nutrient (Figure 2 down). PCA revealed a similar separation between winter,

summer and a big part of the autumn measurements along the first principal component that is closely correlated to high CH4 values in winter and all the

other nutrients, apart from Ca Fe and P, having high values in summer explaining the 31% of the variation. The second principal component axis

explained 23% of the variation separating spring measurements of high N2O, CO2, Ca, Fe and P values from the other three seasons (Figure 3 down).

STUDY SITE
Within the study site, 9 circular plots

(radius 13 m and area 531 m2) were randomly

established in three replicates for each thinning

treatment (control, traditional and selective)
(Figure 1).

METHODOLOGY

IMPLEMENTATION SITE - METHODOLOGY

ANALYSIS 

Despite the short time of the study, due to limited knowledge of the

response of thinning intensity on litter and forest floor production, the

results showed a significant negative trend of thinning effect on them and

their relationship with GHG fluxes in a coniferous peri - urban forest in

Greece. The light (traditional) 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.

Nutrients availability significantly affect GHG seasonal variability. However,

a long-term research is essential in order to extend the responses of both

litterfall and forest floor production to thinning and their correlation with

GHG fluxes and thus to extract sound conclusions for management

options in global change mitigation targets.
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CONCLUSIONS

The intensity of thinning has an

impact on annual litter fall production

in coniferous forests. The knowledge

of thinning impacts on forest mass

and litter fall production and thus,

their correlation with soil–

atmospheric GHG fluxes exchange

in the Mediterranean region remains

is limited. The aim of this study was

i) to quantify the spatial and

temporal effects of three different

thinning treatments: control (no

thinning), traditional (~21% removal

of basal area) and selective (~39%

removal of basal area) on forest

floor and litter fall production and ii)

to assess the contribution of forest

floor and litter fall on soil GHG

exchange one year after thinning

intervention in a coniferous peri –

urban forest in Greece.
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• Two traps (50 x 50 x 
30 cm) at 1m height 
from ground were 
placed near the collars 
used for soil GHG 
fluxes.

• Seperation into 8 
fractions of coniferous 
and broadleaves.

• Time: End of each 
season
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• 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. 
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• The K, Ca, Mg, Na, 
Fe, Mn, Cu, Zn were 
estimated after dry 
ash. 

• The Fe, Cu, Mn and 
Zn, were measured 
at the full strength 
solution. 

• The P, K, Ca and Mg 
were evaluated at 
1:10 dilution.

Figure 1. Study area: Peri - urban forest in Xanthi, 

Northern Greece (41º 09΄ 27.33΄΄ N - 4º 54΄ 09.80΄΄ E)
Figure 2. Correlations among Nutrients and GHGs 

for litter fall (up) and forest floor (down)

Figure 3. Distribution of Nutrients and GHGs in the two first 

PCA axes for litter fall (up) and forest floor (down)


