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bstract:  The Danube Delta Biosphere Reserve territory has great potential regarding natural 
vegetal resources such as medicinal herbs, plant species important to beekeeping, pastures and 
reed. This article will focus only on those resources with estimated harvesting potential. 

The Administrator of this area faces great challenges in taking the right decisions and keeping the 
balance between nature conservation and sustainable use of natural resources. 
Since 2002 our institute has conducted studies on the sustainable harvesting potential and estimation 
of natural vegetal resources.  
The resulting database is a valuable source of information that can be used to assess the evolution of 
the harvesting potential of the above-mentioned resources and describe scenarios for sustainable 
management by The Administration of the Danube Delta Biosphere Reserve. Therefore, we will draw 
attention to different perspectives that can be taken to help the decision makers in their work. 
Keywords: natural vegetal resources, Danube Delta, edible mushrooms, medicinal herbs, pastures, 

harvestable reed 

 

INTRODUCTION 

Wetlands of international importance are those protected natural areas the purpose of which is to ensure 
the protection and conservation of natural sites with biological diversity specific to wetlands (Doroftei, M 
et al. 2013). The Danube Delta Biosphere Reserve is the largest Romanian protected wetland area. 

The management of these areas is carried out for their conservation and the sustainable use of the 
biological resources they generate, by the provisions of the convention on the conservation of wetlands 
of international importance, especially as a habitat for aquatic birds (Danube Delta Biosphere Reserve 
Management Plan, 2007). 

The successive strategies of sustainable development of the European Union underlined the importance 
of conserving and capitalizing prudently on natural capital. Among the determining factors of this 
evolution was the awareness of the real dangers of climate change caused by human activities as well 
as the increasing public perception of the benefits of using clean products and services from an 
ecological point of view, with beneficial effects on humans health and well-being. 

The policy in the field of environmental protection and sustainable management of natural capital aims 
to guarantee a clean and healthy environment, which will ensure the protection of nature, quality of life, 
in conjunction with social progress and green and competitive economic development, with low 
emissions of carbon and resource efficiency. 

The local population of the Danube Delta, since ancient times, has diversified its traditional activities, 
supplementing its basic income from fishing with that from the harvesting of these resources. The 
greatest extent was recorded in the early 1990s when the conservation status of the natural heritage of 
the Danube Delta territory had not yet become a long-term goal. Subsequently, management of the 
resources was done based on studies estimating the harvestable potential existing for sustainable use, 
so that a balance between the economic activity and the conservation of biodiversity is maintained. 

Nowadays, the Danube Delta Biosphere Reserve Authority's activity of natural resources harvesting is 
based on national legislation:  
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- Law 82/1993 regarding the constitution of the Danube Delta Biosphere Reserve, with the 
subsequent modifications and completions, 

- the Emergency Ordinance no. 57/2007 regarding the regime of the protected natural areas, the 
conservation of the natural habitats, of the flora and wildlife, with the subsequent modifications 
and completions,  

- Order no. 410 of April 11, 2008, for the approval of the Procedure for authorizing the activities 
of harvesting, capturing, and/or purchasing and/or marketing, on the national or export territory, 
of the mine flowers, plant fossils, and vertebrate and invertebrate animal fossils, as well as and 
of the plants and animals of the flora and fauna, respectively, of the wildlife and their importation, 
with subsequent modifications and completions 

- the management plans, 

- the regulations of the approved protected natural areas. 

Therefore, the Danube Delta Biosphere Reserve Authority requires studies for harvesting potential 
estimation of natural resources that can be farmed out by local stakeholders. 

Our institute has been elaborating studies on the harvesting potential of economically valuable species 
of plants since 2002. This paper will be focusing on the present status of these resources and will 
evaluate their potential trends within known main environmental conditions. 

MATERIALS AND METHODS 

The territory of the Danube Delta Biosphere Reserve(D.D.B.R.), delimited according to the law, has a 
total area of about 580,000 hectares and is located in the south-east of Romania, comprising the Danube 
Delta itself, the Razim-Sinoie lake complex, the maritime Danube up to the Cotul Pisicii area including 
the flood zone, Somova-Parcheș, Saraturi-Murighiol lake and the marine area between the coast and 
the isobath of 20 m. (*** Management plan of D.D.B.R.) 

Surfaces with natural plant resources such as reeds, meadows/pastures, medicinal plants, and plants 
important to beekeeping are often assimilated to land cover categories. 

In determining harvestable potential, the result is always reported in the form of a quantity that can be 

collected from a certain surface. (Covaliov S., 2003-2021) This is why, when mapping a resource 
from a particular territory, the accuracy of the surface estimation plays a decisive role. 

The formula for establishing the harvestable potential of a plant resource is generally presented as 
follows: 

P=Q/S, 

where: 

- P = the harvestable potential 

- Q = amount of resource 

- S = reference surface. 

To obtain the quantity (Q) one will apply the specific methodology of each resource but, in general, it 
implies obtaining an average weight of the existing resource per 1m2 of the studied area. 

To measure this, we use more accurate weighing - preferably electronic, as its accuracy is the factor 
that influences the result. 
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Figure 1a      Figure 1b 

Figure 1a - fieldwork instruments used for estimating the quantity of reed (or other type of biomass) 
biomass harvester, electronic scales, measuring tape, humidity meter, and GPS - location instrument - 
on the bounded surface with 1m2 frame – Figure 1b 

 



Scientific Annals of the Danube Delta Institute, vol. 27, 2022 
© Danube Delta National Institute for Research and Development, Tulcea Romania 

 

28 | P a g e  
 

 

Figure 2 - Measurement of the biomass quantity of renewable plant resources on the surface of 1 square 
meter and recording in a fieldwork notebook 

To obtain the surface (S), from the potential harvesting formula mentioned above, we usually use 
photointerpretation of a satellite image through specialized software (ArcGIS or QGIS).  

The degree of accuracy of photo interpretation is in close correlation with the level of detail that the GIS 
support offers to the photo interpreter. 

Thus, the accuracy increases as the support images are of higher resolution from LANDSAT (30 m 
resolution) to SENTINEL (10 m resolution) or aerial images (below 10 cm resolution) obtained by flights 
with UAV (unmanned aerial vehicles), otherwise called drones. 

The actual field research involved investigations throughout the Danube Delta Biosphere Reserve 
territory in the most varied areas of the river delta, fluvial-maritime, and the terrace area to make 
observations and to take pilot tests to capture the beginning of the vegetation season (pastures, edible 
mushrooms, reed, honey base species of spontaneous flora that can be used for beekeeping), of the 
flowering duration in the case of honey plants, as well as of the response of the plant species to the 
environmental conditions and the hydro-meteorological factors of this period. (Hanganu J., 1995-2002, 
Doroftei M., 2008-2010, Covaliov S., 2003-2021) 

RESULTS AND DISCUSSIONS  

Over time (Hanganu, J. et al. 1995-2002, Covaliov, S. et al., 2003-2021) there has not always been 
continuity in the process of evaluating plant resources, which is why there exist information gaps for 
some years. This is due to the lack of funds for evaluation studies. Some partial studies were financed 
by the concessionaires only for their resources and areas of interest but not the entire territory of the 
Danube Delta Biosphere Reserve. 

Below, we will analyze historically the dynamics of the state of conservation and exploitation of each 
category of plant resources separately. 

Evolution of medicinal plant resources 

To estimate the harvestable potential of medicinal plant resources, research was carried out throughout 
the territory of the D.D.B.R. (districts and cantons), during the optimal vegetation period (Covaliov S., 
2003-2021). 

A total of 87 species of plants were considered from the spontaneous flora of the delta that is used for 
medicinal purposes both in their natural dried state or in pharmaceutical processed products (Sanda, 
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V., Popescu, A., 1973, Sanda, V. Et Al., 1980, Sanda, V. Et Al., 1983, Ivan Doina et al., 1993,). All 
information was synthesized in a centralized database containing information on the species of 
medicinal plants and their harvestable quantities from each district of the D.D.B.R. 

In Fig. 4 below, we present the evolution and trendline of the estimated harvestable potential of the 
medicinal plant resources from the D.D.B.R. territory 

 

Figure 4. Evolution and trend of medicinal plants estimated harvestable potential on the D.D.B.R.A 
territory 

The evolution of this resource’s estimated potential has no clear path, its maximum values being 
registered between 2004-2008 when it was possible to harvest between 37,423 and 33,461 tons of dried 
organic matter from the entire territory of D.D.B.R. (Hanganu, J. et al. 1995-2002, Covaliov, S. et al., 
2003-2021) 

From 2015 until now, the values are almost constant, estimates showing an interval between 20,181 
and 19,961 tons of dried organic matter from the entire territory of the D.D.B.R.. 

Considering the Danube Delta Biosphere Administration report, there have been no stakeholders 
involved in harvesting this resource during the 2002-2021 period. (***Reports concerning the 
environmental status of Danube Delta Biosphere Reserve) 
Considering the almost constant trend of this resource in the last 5 years, the evolution in the next few 
years can be expected to be more or less constant around the current estimated results. 

Evolution of the grassland/pasture resource 

With the territory of D.D.B.R. totaling around 580,000 ha, and about 25,000 ha returning to the 
grassland/pastures areas, the harvesting potential evaluation research was done at the level of 
administrative units established within the D.D.B.R. - districts and cantons as was the case with the 
previous resources. 

The fact sheets were described at the district level (made according to ***, 1987, Bărbulescu C., Et Al., 
1980, Kovacs A .., 1977, Ţucra, A. Et. Al. , 1987), characterizing the cantons that have in their 
composition grassland surfaces. 

During the research of inventory and evaluation of grasslands (Hanganu, J. et al. 1995-2002, Covaliov, 
S. et al., 2003-2021), 184 species were identified that frequently are part of the composition of 
grasslands under a grazing regime in this territory. Among them are 35 species of Gramineae, 24 
species of Leguminosae, 17 species of Juncaceae-Cyperaceae, and 109 accompanying species. 



Scientific Annals of the Danube Delta Institute, vol. 27, 2022 
© Danube Delta National Institute for Research and Development, Tulcea Romania 

 

30 | P a g e  
 

To observe the evolution in time of the potential of grasslands in the territory of D.D.B.R., we have 
chosen 3 parameters: optimal animal load of pasture [U.V.M./ha], grassland class/category, average 
production [t/ha]. The most dynamic parameter is average production [t/ha] and its evolution/trend is 
shown in figure 5 below. 

 

Figure 5. Evolution and trend of pastures estimated average production [t/ha] on the D.D.B.R. territory 

Pastures evolution between 2002 – 2021 years estimated production show a slight increase in quality; 
the variation interval being between a minimal value 11.8 t/ha in 2003 to a maximal value of 18.2 t/ha in 
2021.  (Hanganu, J. et al. 1995-2002, Covaliov, S. et al., 2003-2021) 

Considering that in the last 5 years the evolution of this resource is very slightly ascending, despite the 
big number of grazers, the trend for the next years can stay constant or decrease a bit around current 
values. 

Evolution of the reed (Phragmites australis) resource 

Due to the very large study area (over 180,000 hectares of marshes), it was necessary to apply remote 
sensing in order to map the harvestable reed surfaces. The data obtained from the GIS analysis 
(photointerpretation) were verified by field works/investigations. The mapping done shows that the 
surface areas of the D.D.B.R. amount to approx. 170,000 ha. (Covaliov, S. et al., 2003-2021) 

The potentially harvestable mono-dominant reed has been classified into 5 eco-types (depending on the 
biometric particularities and the soil substrate type): reeds on gleic soils, reeds on peat gleic soils, reeds 
on compact floating reed islets, reeds on psamosoils and reeds on salinized organic soils. The reeds 
identified during field works/investigations  as belonging to one of the mentioned types, depending on 
the biometric particularities and the accompanying flora, display closely related values. This fact makes 
field investigation much easier. (Hanganu, J.,et al. 2014) 

Nowadays, the reed harvesting activity is managed in the D.D.B.R. by concession in 16 designated 
areas - see Fig. 6, below. Because these areas developed over time, we do not have enough data for a 
complete comparative analysis between 2002 and 2021, but only for 12 of them. Therefore we will focus 
our comparison only on these 12 areas, namely: 1 - Sontea-Fortuna, 2 - Matita-Merhei, 3 - Magearu, 4 
- Gorgova-Uzlina, 5 - Erenciuc, 6 - Rosu-Puiu, 7 - Coastline, 8 - Holbina-Dranov, 9 - Zmeica-Golovita, 
10 - Sinoe, 11 - Buhaz, 12 - Somova-Parches. 

Focusing on the dynamic of the harvestable reed, the most significant parameter is the harvestable 
quantity per each designated area. 

The evolution/trend of this parameter is shown in Figure 7 below. 
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Figure 6. The reed harvesting activity designated areas within the D.D.B.R. territory  

 

Figure 7. Evolution and trend of estimated harvestable reed quantity on the D.D.B.R. territory 

The values of the potential reed harvesting quantities between 2002 – 2021 in the 12 areas proposed 
for economic capitalization varied from a maximum value of 129,604 tons in 2003 to a minimal value of 
38,987 tons in 2013. 
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Considering that in the last 5 years this resource potential has been slightly increasing, even though 
there is no big interest in it, we can consider that in the next several years the trend will stay more or 
less constant around current values. 

Evolution of the plants important to beekeeping resource 

The honey base flora of the D.D.B.R. territory is represented by 64 species of plants, trees, and shrubs 
that provide a honey base from which some bee products are obtained (honey, pollen, propolis, and 
wax). 

For the territory of the D.D.B.R., the beekeeping flora resource can only be estimated using a global 
evaluation (Cirnu I., 1980). The production of honey, taking into account the areas of forests, pastures, 
and areas occupied by reeds (from which the bees collect honeydew), is as follows: 

Willow forests - 20 kg/ha, Natural pastures of the Danube Delta -  50 kg/ha, Delta pastures - 5 kg/ha,  

Reedbeds - 20 kg/ha. 

A family of bees for economic maintenance requires 130 Kg of honey representing: 30 Kg of honey 
production, 91 Kg of mature bee feed, and 9 Kg of food for young bees. 

Considering that the territory of the D.D.B.R. is covered with waters (lakes, ponds, swamps, canals), 
and the distribution of vegetation (grassy, woody) where the flora important to beekeeping is established, 
one must also take into account terrestrial access routes and navigable waterways in order to have 
access to spaces where beehives will be installed. 

That is why we have proposed and continue to support a series of beekeeping routes throughout the 
territory of D.D.B.R. which offers interested beekeepers the opportunity to harness the rich honeycomb 
flora of this territory and benefit from a clean environment without pollutants, that provides the possibility 
of obtaining top quality organoleptic and therapeutic crops. 

The global map of the proposed beekeeping routes is shown in (Covaliov S., et al. 2004) 
https://www.icemtl.ro/wp-content/uploads/2014/05/Revista-Delta-Dunarii-02-2004.pdf - page 71 

Because this resource has a stable method of estimation and is not specific to certain area 
parameters, its evolution is a linear one. 

Considering that this resource has few users, only locals and several stakeholders in the D.D.B.R. 
proximity, the trend for the next several years is expected to maintain constant development. 

CONCLUSIONS 

This paper aimed to describe the evolution of the natural renewable vegetal resources of the Danube 
Delta territory from 2002 until the present. 

We found that every vegetal resource has its evolution – there is no perfect match/similarity. 

There were identified regressions in some cases and we consider that this was due to:  

- natural factors (low precipitation, low hydrological regime, high temperatures, drought) 

- anthropic factors (damage during harvest, use of fertilizers, long non-harvesting periods affect 
reed production) 

Some resource types are more or less constant, such as pastures, medicinal plants, and plants 
important to beekeeping . 

After analyzing all aspects of the research on the natural renewable vegetal resources of the Danube 
Delta territory, we consider that more investigations are needed to find internal mechanisms that can 
favor/increase harvest potential and sustainable use. 
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