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Abstract       According to the old literature of forestry speciality, the non-wood 
forest products are included in category I of accessory products which hosts 
other products such as bark, resin and so on. In 1999, FAO defines the non-
wood forest products being those of ”biological origin other than wood derived 
from forests, other wooded land and trees outside forests”. Beside wood 
products, there is a great diversity of management practices implementation 
for non-wood forest products on the Romanian territory. Many of NWFPs are 
derived from trees or shrubs, but there are categories that definitivately 
exclude the wood from the structure such as: berries, medicinal plants, 
mushrooms and wild species (game). The sustainable management is made 
by common approaches, using a controlled harvesting process, conservation, 
transportation and improvements applied among the forestry operations. The 
article exposes the actual contribution of NWFPs in Giurgiu country and 
succintly describes the implications of the hierarchical analytical process 
(AHP) for the sustainable management enhancement. Thus, the analysis was 
carried out for eight different types of NWFPs selected from four categories 
namely: animal origin, mushrooms, tree products and understory plants. For 
each product, the importance intensity was achieved by using the pairwise 
comparisons which is based on multicriterial implementation model. 
Furthermore, the purposes of the tested method involved the use of Expert 
Choice Desktop software, bringing the sensivity diagram which highlighted the 
behavior of NWFPs in different criterial sequences in the chain of custody 
operations. During the AHP, the most important NWFPs and found in high 
proportion in Giurgiu County were those from mushrooms and animal origin 
categories as follows: truffles (Tuber sp.), pheasant (Phasianus colchicus) and 
Pontic shad (Alosa immaculata). The final part describes the main 
conclusions, in idea of promoting this kind of analysis for other future studies.   
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Non-wood forest products bring a special 

importance in the market economy, through the activity 
of production, processing and conservation of private 
or state companies. In addition to the wood products 
that he needs, man is a major consumer of organic 
plant and animal foods that use non-wood forest 
products as a raw material, expressing the trend of 
consuming the products of biological nature. The 
probability of meeting the needs for non-wood forest 
products harvested at European level is unrealistic, 
being necessary to increase the network of standards 
for the expression of internal qualities to cover a wider 
market segment. The study of numerous groups of 
NWFPs (ie mushrooms, berries, tannins) requires clear 
and detailed exchanges of information [18]. 

Romania's forests provide a varied 
biodiversity of these products, due to the various 
landforms, waters or rendered through sustainable 
management activities based on positive anthropogenic 
factors [12]. The potential of NWFPs is to stimulate 

economic viability in rural communities, where timber 
does not exist or exists but cannot be harvested. 
Unfortunately, the information on the production of 
NWFPs is incomplete, and the means of support which 
adhere at establishing decisions and strategies for 
managers in this sector are often unavailable [13]. 
However, non-wood forest products are a renewable 
resource that can continue to be exploited and play a 
particularly important role in people's lives, social 
welfare, by promoting a healthy lifestyle [21]. In 
Romania, the most common and qualitatively 
appreciated, intended exclusively for consumption are 
NWFPs from the following 4 categories: edible 
mushrooms, forest fruits (berries), medicinal plants and 
game species [11]. 

The purpose of this article is to highlight the 
NWFPs which bring important contributions in the 
contemporary era, in terms of the qualities they offer. 
Their evaluation took place on the territory of Giurgiu 
County, considering their capacity to spread, 
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modalities of harvesting and their economic 
involvement in the market segment. Giurgiu County is 
in the southern part of Romania, on the lower course of 
the Danube. Due to its location on the banks of the 
Danube River, on a portion of 72 km, it was given the 
opportunity to have river connections with the riparian 
countries and the Black Sea. The surface of the county 
is 3526 square kilometres, representing 1.5% of the 
country's surface (figures 1 A, B). According to the 
information provided by the Giurgiu Forest County 
Administration, the total area of the forest fund on 
31.12.2018 was 33,564 hectares (32,100 hectares of 

forest), distributed by types of stands as follows: 
conifers - 169 ha, oak stands - 15673 ha, different hard 
species- 8743 ha, different soft species: 7515 hectares 
[24]. The following subunits (forest districts) are part 
of the Giurgiu County Forest Administration, such as: 
Bolintin, Comana, Ghimpați, Giurgiu. On the territory 
of the county, it is found the Comana Natural Park, 
which currently has two protected areas of floristic 
interest: Oloaga Grădinari Reserve and Padina 
Tătarului Reserve. Along with these two reservations, 
we also meet Comana Pond, designated as an area of 
avifauna interest [23]. 

 
A 

 

B 

 
Figure 1. Location of the study: A. Giurgiu County on Romanian Map (3D version); B. Physical map of Giurgiu 

County; source- [27] 
 
Material and Method 
 

According to the official website of the 
Giurgiu County Forest Administration, under the 
leadership of the National Forest Administration-
Romsilva (RNP), the main practical forestry activities 
are hunting, salmon culture and sport fishing. 
Currently, it manages 6 hunting funds summing 50,509 
hectares. The main objectives are reflected on the 
intensive growth of game, namely "Ghimpati Pheasant 
Farm" and "Bolintin Hunting Complex". In 2018, at 
Ghimpati Pheasantry, 13,000-day-old pheasant chicks 
were produced, of which 8208 were delivered and 
capitalized to different beneficiaries, with a total value 
of 144,880 lei [26]. Based on the information taken 
from the “Multiannual National Strategic Plan for 
Aquaculture”, carried out in the period 2014-2020, by 
measure 2.1.2, in Călărași and Giurgiu counties 10 
projects were implemented, on 8 arrangements. 
According to the crop species, they carried out 8 
projects in 6 cyprinid arrangements, one for the 
completion of a trout farm and one on sturgeon 
farming. Within the annex on "Distribution of 
aquaculture areas by regions", Giurgiu County 
currently has an area of 2256,82 hectares, of which 
620.22 hectares for nurseries and 1636.6 ha for lofts. 
Harvest quotas approved by the Ministry of 

Environment, Waters and Forests for the period 
2020/2021, were reduced by 14% compared to the 
period 2016/2017 and were proposed within the 
following species: wild boar (225 pcs.), European hare 
(1710 pcs.), pheasant (3385 pcs.), partridge (20 pcs.), 
according to the official website [25]. Based on the 
forestry management plans, concrete data were selected 
about non-wood forest products from the tables at 
chapter "Superior recovery of other forest products 
other than wood", which provides relevant information 
on harvest quotas, salmon and forest fruits production, 
medicinal plants, its edible mushrooms, recorded by 
qualified forestry experts [22]. NWFPs were selected 
from the following categories: mushrooms, tree 
products, understory plants and animal origin. The 
most important of them were determined through the 
hierarchical-analytical process (AHP). The innovative 
process describes the intensity of importance 
manifested in 19 different criteria (table 1), from the 
time of harvest to the time of transport to the 
beneficiary. This multicriteria analysis system was 
discovered by expert Thomas Saaty [17]. The ranking 
was carried out through the opinions of 3 experts, who 
assigned an absolute number of alternatives on the 
scale from 1 to 8. Each number means a different 
intensity of importance (i.e., the number 1- the 
smallest…, 8- the largest…).  
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The best decision-making process is based on 
AHP and offers the possibility to inform managers 
about the degree of difficulty in harvesting products, 
execution technique, resistance to biotic and abiotic 
factors, capitalization in the marketing /advertising 
segment. Thus, entrepreneurs can develop a preform 
management plan based on objectives that can be 
executed in a feasible way. The expression of 
sensitivity in the case of NWFPs was done through the 
Expert Choice Desktop software package (v. 
11.5.1683). The 4 categories highlighted above were 
used in the Cost action program FP1203: European 
non-wood forest products (NWFPs) Network, ended on 
08.04.2017. The analysis model was implemented in 
several studies of forestry research specialists including 
NWFPs distributed in many counties of Romania such 
as: Brasov [9], Vrancea [19], Buzau [20], Cluj [12], 
Timis [10], Arad [11], Dambovita [2]. 

 
Results and Discussions  
  

Through the analysis model adopted, the 
following NWFPs classified in the following categories 
were analyzed (table 1): mushrooms- parasol 
mushroom (Macrolepiota procera), truffles (Tuber 
sp.); tree products- Tilia flowers (Tilia sp.); understory 
plants- dogberries (Cornus mas), bird cherries (Prunus 
padus), nettle (Urtica dioica); animal origin- pheasant 
(Phasianus colchicus), Pontic shad (Alosa 
immaculata). According to AHP, the most alternatives 
and highly degrees of importance (figures 2 A, B) were 
attributed to the truffles (Tuber sp.), pheasant 
(Phasianus colchicus) and Pontic shad (Alosa 
immaculata). 

 
Table 1. The importance intensity derived from the number of alternatives 

Criterion 
Mushrooms 

Tree 
products 

Understory plants Animal origin 

Macrolepiota 
procera 

Tuber sp. 
Tilia 

flowers 
Cornus 

mas 
Prunus 
padus 

Urtica 
dioica 

Phasianus 
colchicus 

Alosa 
immaculata 

1.Harvesting period 7 8 1 2 3 5 6 4 
2.Portfolio of derived products 3 8 1 4 2 5 6 7 

3.Harvested quantity by one 
worker in 8 hours 

5 4 6 2 3 8 1 7 

4.Harvesting cost 1 8 5 3 4 2 7 6 
5.Knowledge for recognition 3 7 2 4 6 1 5 8 
6.Knowledge for harvesting 5 7 4 3 2 1 8 6 

7.Tools needed for harvesting 4 6 5 3 2 1 7 8 
8. Complexity of harvesting 

process 
4 6 5 2 3 1 7 8 

9.Distribution range 6 7 5 4 3 8 2 1 
10.Market potential 5 8 6 2 1 4 7 3 

11.The price of raw product 5 8 4 3 2 1 7 6 
12.The price of the derived 

product 
5 8 4 2 3 1 7 6 

13.Transport from the 
harvesting point to the storage 

center 
6 5 4 3 2 1 7 8 

14.Perishability 5 6 4 2 3 1 7 8 
15.“Celebrity” of the product 

on the market 
5 8 4 3 1 2 6 7 

16.Market demand 4 8 7 2 1 3 6 5 
17.Biotic threats 5 6 4 3 2 1 8 7 

18.Abiotic threats 7 6 4 2 3 1 8 5 
19.Development of the process 

of harvesting 
4 6 5 3 2 1 8 7 

 
In the case of wild truffles, extremely high 

importance (8) was obtained by the criteria (1, 2, 4, 10, 
11, 12, 15, 16), the causes being represented by short 
periods of harvesting, a vast portfolio of derived 
products, low harvesting and processing costs as well 
as great potential in the marketing segment. The mean 
on the 19 criteria was 6.84±1.21, being also the highest 
due to the presence of many alternatives. Transport 
from the place of harvest to the storage center (criterion 
13) has a high degree of difficulty (5) in order to avoid 

damage. In Timis County, the results obtained in the 
paper published by [11] showed an important economic 
and social contribution brought by species of the genus 
Boletus, even if the diversity in this region is not so 
pronounced. From the analysis of non-wood products 
from Buzău county [20], truffles show the same degree 
of importance (mean= 6.74), being valuable forest 
resources considered "Celebrities" in the field of 
marketing. Among the mushroom species, truffles 
(Tuber aestivum/Tuber uncinatum) show economic 
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efficiency by setting up truffle plantations. The best 
results were obtained in the selected hazelnut 
plantations, obtained by mycorrhizal seedlings, being 
estimated at 1 hectare, a hazelnut production of approx. 
10-15 kilograms/plant, at maturity. It is estimated that 

in the 8th year after the establishment of the plantation, 
the average truffle production will reach approx. 50 
kilograms/hectare [4]. In many regions of Romania, 
truffles are known for their special culinary properties. 

 
A  

B 

Figure 2. The distribution of alternatives achieved from the pairwise comparison within AHP: A. the importance of each product 
classified on those 19th criteria; B. average mean gathered 

 
The product intended for consumption is 

popularly called "zacuscă" (stew), being extremely sold 
nationally and internationally by internal producers [6]. 
Numerous research have been carried out by 
approaches in the molecular ecology and microbiology 
of forest truffles, such as: Tuber magnatum Pico (white 
truffle), Tuber melanosporum Vittad (black truffle) and 
Tuber aestivum Vittad/Tuber uncinatum Chatin 
(Summer/Autumn truffle) due the numerous 
commercial capital contributions which they can bring 
to society, especially in rural communities. Species 
belonging to this genus are highly valued for their 
special taste and smell [15], [3], [5]. 

Interest is also given to species of animal 
origin, from the avifauna and salmon culture branch. 
Thus, the pheasant obtains high importance (7) in 9 of 
these 19 criteria, by reference to low harvesting costs, 
the use of a small number of harvesting tools, market 
contributions due to high prices of raw materials and 
derived products. Also, for 4 criteria (6, 17, 18, 19) 
extremely high importance was given (8), characterized 
by high development of the harvesting process and the 
presence of a small number of abiotic and biotic factors 
that bring a big plus on quality. The mean intensity of 
importance was 6.31±1.88, being the second in the 
hierarchy. The weak points derive from the small 
quantity harvested by a worker in 8 hours and the 
relatively low distribution due to the concentrated 
presence of pheasant populations in certain important 
points from Giurgiu County, such as those in lofts. 
Also in this county, in the study elaborated by [14], 

there is an action of genetic improvement of a herd of 
11550 exemplars of pheasant, which showed that 
recessive genes produce criteria for differentiating 
species, especially through the colour of the plumage 
and create the appearance of important genotypes. 
Thus, pheasant meat production is influenced by these 
criteria. With Romania's entry into the European 
Union, great opportunities were created for the 
capitalization by export of a significant number of 
pheasants. The meat is juicy, aromatic and very tender, 
with a pleasant taste [8]. In Bihor County, a rapid 
increase in the size of pheasants was observed in the 
first 10 weeks of life, by daily administration using 
conversion of large doses of food [7]. The 3rd position 
in the ranking process is occupied by Pontic shad, 
being a prolific fish species and often found in the 
Danube waters. Fish species from Alosa Genus are 
present in the north-western side of the Black Sea, 
Pontic shad (Alosa immaculata) being one of the 
dominant exemplars which migrate in the Danube 
waters [14]. April and May are the periods when the 
migration it most pronounced. The main breeding areas 
of the Danube river is located between Brăila and 
Călărași counties, as well as the upstream of Călăraşi 
till the Iron Gates. Apart from sturgeons, being a 
representative of lowland freshwaters fish, the Pontic 
shad is the tastiest and richest in fats, ranging between 
18.8 and 21.8%, and can be sold fresh or conserved. 
Over 1999, the quantities of Pontic shad decreased 
significantly, due to negative changes on water quality 
and the overexploitation activities [1]. Some studies 
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showed the highest capture of Alosa immaculata when 
the correlation between solar activity and water levels 
is significant (p<0.005) [16].  The high importance (7) 
derives from the analysis criteria regarding the wide 
range of derived products, the large quantity harvested 
within 8 hours, the high complexity of the product as 
well as the low number of biotic factors. Among the 
fish species, Pontic shad is easily recognizable, offers a 
high complexity of the harvesting process and does not 
present degrees of difficulty in transport. It has weak 

points implicitly low importance due to the low spread 
in the territory (criterion 9) and weak contributions on 
the market (criterion 10), due to the great diversity of 
fish species and the manifestation of consumer 
preferences for other species. Within this species, the 
mean obtained was 6.15±1.89. The low importance was 
obtained in the case of Understory plants, its mean 
varies between 2.52±1.17 and 2.73±0.73. The analysis 
was carried out by using the Expert Choice Desktop 
software package (figure 3). 

 

 
Figure 3. The ranking of NWFPs derived from diagram of sensivity using Expert Choice Desktop package 

 
Conclusions 
 

Non-wood forest products are an important 
resource that can be capitalized in a sustainable way 
and that offers major opportunities and economic 
contributions in regions where wood cannot be 
obtained as a raw material. Their diversity is due to the 
large installation capacities, both on the soil surface 
and underground, both in forest and water ecosystems, 
as well as in crops established outside the forest fund. 
The main purpose of this article was to present the 
most important NWFPs distributed in the territory of 
Giurgiu County, analyzed through the hierarchical-
analytical process AHP). Even though this county does 
not offer a high biodiversity, there are still products 
that dominate the market segment, due to various 
connections with neighboring states located at the 
confluence with the Danube, as well as numerous 
European projects accessed by many entrepreneurs to 
grow the number of species of vegetal or animal origin, 
by setting up nurseries and lofts.  

Following the analysis model adopted (AHP) 
by researcher Thomas Saaty, the non-wood forest 
products that make important social and economic 

contributions are truffles (Tuber sp,) from edible 
mushrooms category, pheasant (Phasianus colchicus) 
and Pontic Shad (Alosa immaculata), the last two being 
those of animal origin. Among the truffle species, 
common are the summer/ autumn truffles (Tuber 
aestivum/Tuber uncinatum) which gained strong 
importance (8) in more than half of the 19 criteria 
analyzed, especially those referring to the marketing 
segment. Among the species of animal origin, the 
pheasant is a species that has made important economic 
contributions, due to the high demand on the market at 
national and international level, through export.      

The portfolio of derived products is diversified 
and has high resistance to harmful biotic and abiotic 
factors. Pontic shad (Alosa immaculata) is found in 
large quantities in the Danube waters, but the 
harvesting periods are short and require special 
attention, especially when migrating. Meat is high in 
fat and is highly appreciated. The hierarchical 
analytical process (AHP) is a functional, applicable and 
essential tool in establishing the best decisions and 
strategies which contributes to the substantiation of the 
managerial plans in the debut phase. 
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