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Abstract       Natural forests preserve the structure and functioning of forest 
ecosystems as they evolved during millenia. This paper aims to present the 
amounts of litter and humus as they occur in the natural forests, knowing that 
these two elements are very important outputs of the ecological processes 
within the forest. The study was conducted in one of the largest Romanian 
reerves, Izvoarele Nerei, and the results of the study are presented on 
altitudinal levels.   

Key words 
 
litter, humus, natural forests 
 

 
 
Natural forests represent the most reliable information 

source regarding structural and functional diversity of 

the ecosystems. This information is important both for 

the forest management of the cultivated forests 

(practical silviculture) and the biodiversity 

conservation through the protected areas.  

Romania is one of the richest European countries 

regarding virgin forests. According to the 2001-2004 

inventory (xxx, 2004), there are about 218500 ha of 

virgin forests, 40% of them being pure or mixed 

European beech forests, mainly located in tghe 

mountain area. One of the largest and most spectacular 

of the Romanian virgin forests is the Izvoarele Nerei 

Nature Reserve, a 5000 ha beech forest located on the 

Southern slope of the Semenic Mountain (SW 

Romania) (Tomescu et al. 2004-2006, Turcu 2012). 

In order to describe the ecological processes regarding 

the forest ecosystem dynamics, research was 

undertaken regarding the quantity of dead organic 

matter laying on the forest floor. Litter is an important 

component of the forest ecosystem; it consists of all of 

the dead material deposited on the soil which only 

starts to decompose. Litter quantity information is 

important for the estimation of leaf area of the forest, 

for the estimation of growth, etc. The other studied 

component,  the humus, is the most important indicator 

of forest soil fertility. 

 

Material and Method 

 
The current study was undertaken in the Izvoarele 

Nerei Nature Reserve, SW Romania. The Reserve 

covers 5260.3 ha, of which 4772.9 ha represent the 

strict reserve and 487.4 ha are buffer zone. The exact 

coordinates are 45 5  - 45 10  Northern latitude and 

22 2 30  - 22 6 40  Eastern longitude. It is situated on 

the Southern slope of the Semenic Mountain. This 

forest covers the upper basin of the Nera river. The 

geomorfology is very diverse, with accentuated slopes 

and narow valleys, but in the middle of the reserve it is 

a smooth ridge, like a plateau. The lithological basis is 

represented by mica-schists and just a few granites 

(less than 5% of the surface). These kind of rocks, 

associated with the high slopes and the high 

fragmentation due to many small streams and the 

particular climatic conditions, lead to the genesis of 

brown acid soils, fertile and very favourable for beech. 

The site types and also the forest types are specific for 

the phyto-geographic zone of beech. The climate is 

temperate-continental with some mediteranean 

influences, such as short springs, long, warm and moist 

summers, gentle winter temperatures and huge 

quantities of snow. The mean annual temperature is 7.5 
o
C in the middle of the reserve (4 

o
C at the top of the 

Semenic mountain). The annual quantity of 

precipitation is 900-1050 mm in the reserve, with a 

maximum of over 1300 on the top. These abiotic 

conditions, or site conditions (rock, geomorfology, 

climate and soil) are very favourable for beech. Due to 

this fact, the South-Western part of Romania is 

considered to be a home-country for the beech. The 

Nera virgin forest is considered to be a very stabile 

climax forest (Tomescu et al. 2004-2006, Turcu 2012). 

Due to the large altitudinal gradient covered by this 

Reserve, the study was stratified on 4 altitudinal levels: 

800, 1000, 1200 and 1350 m. At each altitudinal level, 

a permanent sample plot of 1 ha (circular) established 

by previous long-term studies (Tomescu et al. 2004-

2006, Turcu 2012) was chosen and sampled for litter 

and humus. A metalic frame was designed (Fig. 1) for 

the sampling, covering a 20 x 20 cm surface. Inside 

each 1 ha plot, the sampling was undertaken as shown 

in Fig. 2. 
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Fig. 1. Metallic frame for sampling the litter and humus layers 

 

 

 

 
Fig. 2. Sampling of litter and humus layers 

 

 

 

The litter was collected and separated into the 

following components: small deadwood 

(complementary to the forest structural deadwood, see 

Merce et al. 2009, Tomescu et al. 2004-2006, Tomescu 

et al. 2011, Tomescu et al. 2012, Turcu et Stetca 2006, 

Turcu 2012), beech nuts and shells and leaves. 

On the same sample sub-plots as litter, the humus was 

also collected. All samples (the 3 components from 

litter and the humus) were dried in an oven for 48 h at 

65
o
C and 48 h at 105

o
C, until they were completely 

dry. Further, the samples were carefully wieghted 

using an precision electronic instrument. 

 

Results and Discussion 

 
The forest organics components studied – litter and 

humus – were found in large amounts per surface unit, 

as shown in Table 1: 
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Table 1 

Amounts of organic components studied, per hectare 

 Plot 

altitude 

Small 

deadwood 

Beech 

nuts + 

shells 

Leaves Humus 

800 m 355 180 781 7236 

1000 m 608 344 2381 11260 

1200 m 515 219 702 22325 

1350 m 296 213 1220 12647 

 

 

The samples were measured (weighthed) for each 

small sample sub-plot as described in the methods 

chapter, then the values for each hectare were 

combined. The amounts per hectare of the litter 

components: small deadwood, beech nuts and shells, 

leaves are shown in Fig. 1 bellow:

  

 

Amounts of small deadwood, beech nuts and shells and leaves from the litter 

per hectare 
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Fig. 1. Amounts of the litter components per hectare 

 
Fig. 1. shows that the most heavy component of litter is 

represented by leaves. The largest amount of the entire 

litter, and, respectively, of its three components, it is 

found at 1000 m altitude, where previous studies 

(Merce et al. 2009, Tomescu et al. 2004-2006, 

Tomescu et al. 2011, Tomescu et al. 2012, Turcu et 

Stetca 2006, Turcu 2012) found an ecological optimum 

of the beech forest. This optimum is represented by the 

largest amounts of timber volumes, which means also 

the largest biomass, along the 700 m altitudinal 

gradient of the reserve. This location is known for over 

1200 m
3
/ha and impressive tree dimensions (diameters 

over 1.30 m, heights over 50 m) ( Tomescu et al. 2004-

2006, Tomescu et al. 2011, Tomescu et al. 2012, Turcu 

et Stetca 2006, Turcu 2012). 
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Humus amounts per hectare
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Fig. 2. Amounts of humus per hectare 

 

The figure above shows that the largest amount of 

humus is located at the altitudinal level of 1200 m. 

This altitudinal level represents the place where stand 

volumes (and forest biomass) are still high, but the 

litter decomposition process is significantly slowed 

down by the mountain climate influences; therefore, 

large amounts of humus accumulate in the soil. At the 

ecological optimum level of 1000 m altitude, the 

humus amounts are high, but not maximum. 

 

Conclusion 

 
Litter and humus were sampled and their amounts 

expressed per hectare in one of the largest European 

beech nature reserves from Romania, Izvoarele Nerei. 

The sampling was stratified on four altitudinal levels: 

800, 1000, 1200 and 1350 m. The other dead 

components of the forest were quantified: the litter, 

represented by small dead wood (0.3-0.6 t/ha), beech 

nuts and shells (0.2-0.3 t/ha), dead leaves (0.8-2.4 t/ha), 

and the humus (7.2-22.3 t/ha). These dead components 

of the forest floor are complementary to the deadwood 

layer, which is ussualy included in the forest structural 

characteristics.  
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