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Thus the spontaneous and melliferous species of the Lamiaceae family occurring in 
the Danube Valley are not very important in number; they represent one of the main 
honey sources for the Romanian apiculture. Therefore a study was carried out on 
the melliferous potential of the species belonging to the Lamiaceae family from the 
Danube Valley. The effective area of study was represented by the Danube Valley in 
Călăraşi County. Within this study, the species belonging to the Mint genre were 
identified and their melliferous potential was established. 
A number of three species of mint (Mentha pulegium L., Mentha longifolia L., 
Mentha arvensis L.) was identified, to which biometric measures were performed (as 
the height of plant, number of flowering stems per plant, number of flowers per 
plant, number of plant per square meter) as well as melliferous determinations (as 
nectar secretion in mg per flower and the nectar concentration in sugar), and by 
using a mathematical formula there were established the melliferous potential for 
each identified mint species.  
Key words: mint species, biometric measurements, melliferous determinations. 

 
Introduction 

 
The Danube Valley is one of the most productive bioms within the 

Romanian Plain bioapicultural area, due to its luxuriant and various vegetation 
(from that floating on lakes up to the highland forests), classified as follows:  
- Vegetation occurring in fields neighbouring the Danube Wall, drains and 

sewers; 
- Vegetation found in natural meadows; 
- Vegetation found in water meadows (willow forests) and forestry plantations, 

mainly in osier and poplar ones; 
- Vegetation specific to thicket associations; 
- Vegetation found in crops (cereal crops, fodder crops). 

On the Danube Valley territory, there are found all these types of 
vegetation, due to the diversity of microtations formed mainly under the influence 
of the hydric regime specific to the various forms of relief within this area.  
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Materials and Methods  

 
The species in the genus Mentha were studied in two localities from 

Călăraşi County (Chiciu and Chirnogi), during 2003-2005. 
These researches aimed at studying the vegetation in hydrophyte meadows, 

where numerous species can be found.  
The species were identified using the gravimetric method. This method, 

also known as “the method of botanical analysis” consisted in the botanical 
analysis of plant samples harvested from the field, classification of plant species on 
botanical families and the determination of participation percentage for each family 
in the setup of botanical structure.  

The method was applied during the mass flowering stage of plants in the 
genre Mentha, from July to August. Plant sample were harvested from areas of 
10 m2, being selected as to comprise all aspects of the vegetation occurring on 
channels. The number of samples has been established according to the degree of 
floral uniformity.  

The species were identified in field, then classified on groups of species, 
which were further expressed in percentage compared to the total number of 
analysed samples.  Lists of flowers were drawn up, by classifying the plants on the 
main economic groups: labiatae, leguminous, composite, others. 

Those species impossible to identify directly in the field were harvested 
and taken to a laboratory for further determinations.  

The next stage consisted in studying the melliferous potential of Mentha 
genus, the following determinations being performed: 

1- Density of melliferous plants /sqm and the number of flower/sqm ; 
2- Duration of flowering per flower (in days); 
3- Average Quantity of nectar secreted by a flower (mg/flower). 

The quantity of secreted nectar was estimated using the capillaries method. 
This is the most frequently used method in researches.  

Parallel to the analysis of nectar/flower, the number of flowers/plant was 
also determined, and then, having the density per surface unit, we have calculated 
the number of flowers per ha.  

For the estimation of honey production per ha, the sugar production per ha 
was initially calculated, according to a mathematical formula.  

Having the quantity of sugar per ha, we proceeded to the estimation honey 
production per ha. 

The study of biology and the flowering dynamic was performed by 
recurring observations during the flowering period. The study of floral biology 
consisted in observations on the flower anatomy.  
 

Results and Discussions 
 

Hydrophyte meadows are featured by a green cover made up of two layers 
of lamiaceae, namely: a superior layer, of up to 1-1.5 m (including species like 
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Mentha longifolia L.) and an inferior leayer of 15-25 cm height, represented by 
species of low plants like Mentha pulegium L., Prunella vulgaris L. and Ajuga 
reptans L. 

The presence of green cover in water meadows formed of highly humidity 
tender species, as Mentha pulegium L. or Mentha longifolia L. is valuable as a 
honey source, as these mezohidrophyte species reach higher dominant abundances 
compared to other species and have the tendency to restore degraded fields, by 
installing some highly valuable melliferous associations.  

From the plant species belonging to the Mentha genus, the following 
species were botanically identified and studied: 

- Mentha pulegium L. – Pennyroyal; 
- Mentha longifolia L. – horsemint; 
- Mentha arvensis L. – corn mint; 

 
Results and discussions on Mentha pulegium L. (Pennyroyal) 
Pennyroyal was found, within the studied area, under the form of some 

compact and pretty dense populations, in meadows and grasslands around the 
Danube wall. Pennyroyal was easily identified in the field due to its dense and 
globrous whorls, resembling pincushions. 

Biometric and melliferous determinations have been performed in the 
localities Chirnogi and Chiciu. 

Botanical identification in the field. Pennyroyal is herbaceous, perennial 
herb with adventitious roots, growing from rhizomes.  

The stem is ascending or decumbent, 4-angled, stoloniferous, branched at 
the base and covered with short hairs.  
        The leaves are opposite, small (2-3 cm long and 1-1.5 cm wide), short 
petioled (1-5 mm), blade narrowly ovate to elliptic, base tapered to obtuse, leaf tip 
rounded.  

 The inflorescence is a cluster of dense whorls, globouse, axillaries, placed 
at the leave axil resembling a pincushion. The flowers are pale pink, blue or violet.  

Results of the biometric determinations. The biometric measurements 
mentioned in table 1 shown that the height of the analysed plants in the two 
locations where the measurements took place, varied between 23 and 47 cm, with 
an average figure of 35 cm. 

The height of pennyroyal varied a lot, from low plants, spreaded to tall 
plants. In low plants, the stems were repent, with roots growing at nodes, 
suggesting a mechanism of insuring the water supply during the growth.  

The number of floral stems was 13, for the plants in Chirnogi and 27 stems 
for those in Chiciu, the average figure between the two locations was 20 stems. 

The number of whorls on a floral stem ranged from 9 to 15, with an 
average of 12, and the number of flowers per whorls varied between 30 and 36, 
with an average value of 33 whorls. 

Some differences may be noticed in the average number of flowers/plant, 
meaning 3510 flowers for the plants in Chirnogi and 14580 flowers for those in 
Chiciu.  
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The total average number of flowers was 9922.5 and the number of 
flowers/plant was determined by the degree of branching, by the number of 
developed floral stems, number of whorls on a floral stem and by the number of 
flowers/whorl.  

 
Table 1 

Average figures related to the height of plant and the number of floral organs for 
Mentha pulegium  L.  (Danube Valley, 2003 – 2005) 

 

Location 
of 

research 

Height 
of plant 

(cm) 

Floral 
stems 

per plant 

Whorls 
per 

flowery 
stem  

Flowers 
per whorl

Flowers 
plant  

Plants 
per 
sqm   

Flowers 
per sqm 

 

Chirnogi 23 13 9 30 3.510 1.5 5265 
Chiciu 47 27 15 36 14.580 1 14580 

Average 35 20 12 33 9.045 1.2 9922.5 
    

 Results of melliferous determinations. The average living duration of a 
flower was 4 days (table 2), and the flowering duration covered a pretty long 
period, of about 25 days. 

Beside the flowering duration, this species is featured by a great ability to 
produce nectar.  

The determinations showed that the average quantity of nectar secreted by 
a flower in 24 hours was 0.4 mg/flower, and the sugar content was 75%. 

The flowers of Mentha pulegium  L. are intensively visited by honeybees 
and other pollinating insects, during the whole day. 

The field data were processed and listed in table 2, and the melliferous 
potential of Mentha pulegium L. was estimated at 148.7 kg honey/ha. 
 

Table 2 
Average figures regarding the glucidic index and honey production in  

Mentha pulegium L. (Danube Valley, 2003 – 2005) 
 

Quantity of 
nectar 

(mg/flower)

Sugar 
content 

(%) 

Glucidic 
index 

Average 
flowering 

period  
(days) 

Flowers 
per sqm

kg of 
sugar per 

ha 

kg of 
honey per 

ha 

0.4 75 0.3 4 9922.5 119 148.7 
 

Mentha pulegium L. is hardy to oligotrophic conditions, due to the  
anatomical and morphological modifications, as: low bush, dense with fraternity 
nodes placed on the soil surface, and the presence of two types of roots etc. Due to 
this characteristics Mentha pulegium L. is a dominant species in the water 
meadows in Danube Valley.  
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There are large areas in Danube Delta where this species represents 80-
85% from the spontaneous vegetation. 

 
Results and discussions on Mentha longifolia L. (Horsemint) 
In the studied ecosystem, horsemint occurred in compact blocks. 

Biometrical and melliferous determinations were carried out in Chirnogi and 
Chiciu localities. 

Botantical identification in the field. Horsemint is a herbaceous, 
perennial herb, with a radicular system made up of rhizomes. The plant has a 
characteristic odour and taste.   

The stems are erect to ascending, 4-angled, glabrous or slightly pubescent 
at nodes, branched.  

The leaves are sessile to short petioled, acute, lanceolate, ovate to oblong-
lanceolate or ovate-lanceolate, wrinkled, bright green, with toothed edges, smooth, 
and prominent ribs beneath.The leaves are pointed. 

The flowers are arranged in inflorescence spikelike in appearance, formed 
by dense whorls compacted towards the tip of the branches, and discontinuous, 
downwards. At maturity, the inflorescence reaches 4-8 cm long and 6-9 mm wide. 

Results of biometric determinations. The biometric measurements, listed 
in table 3, show that the height of horsemint plants analysed in the two localities 
ranged from 33 to 47 cm, with an average figure of 40 cm.  

From the same table we notice that there were no great differences between 
the average number of floral stems/plant (between 6 and 7 floral stems/plant) and 
the average number of inflorescence/stem (5 - 7 inflorescence/stem). 

The number of whorls per inflorescence and the number of flowers per 
whorls varied between 12 and 18, with an average figure of 15, and the number of 
flowers per plant ranged from 7560 to 9072, with an average figure of 8316 
flowers/plant.  
 

Table 3 
Average figures on the height and the number of floral organs in  

Mentha longifolia  L. (Danube Valley, 2003 – 2005) 
 

Location 
of 

research 

Height 
(cm) 

Floral   
stems per 

plant 

Inflorescence 
per stem 

Whorls per 
inflorescence 

Flowers 
per whorl 

Flowers 
per 

plant  

Plants 
per 
sqm 

Chirnogi 33 7 5 18 12 7560 2 
Chiciu 47 6 7 12 18 9072 3 

Average 40 6.5 6 15 15 8316 2.5 
 
 Results of melliferous determinations. The average life duration of a 
horsemint flower found in Danube Valley was 3 days, and the flowering duration 
of a plant covered a pretty long period of about 30 days. The plants of Mentha 
longifolia L. flowered in phases from July to September, and in long warm fall 
flowering period lasted up to the end of October. 
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Beside the long flowering duration, this species is described also by its 
great nectar secretion. The determinations revealed that the average quantity of 
nectar secreted by a single flower in 24 hours was 0.4 mg/flower, and the sugar 
content reached 70% (table 4). 

Mentha longifolia L. flowers were vividly visited by honeybees and other 
pollinating insects, throughout the entire day.  

After processing and then synthesizing the field data in table 4, the 
mellifeous potential of Mentha longifolia L. was estimated at 218.2 kg honey/ha. 
 

Table 4 
Average figures of the glucidic index and honey production in 

Mentha longifolia L. (Lunca Dunării, 2003 – 2005) 
 

Quantity of 
nectar(mg/flower)

Sugar 
content 

(%) 

Glucidic 
index 

Average 
flowering 
duration  
(days) 

Flowers 
per sqm 

kg of 
sugar  
per ha 

kg of 
honey per 

ha 

0.4 70 0.28 3 20790 174.6 218.2 
  
  
 Results and discussions on Mentha arvensis L. (corn mint) 
Corn mint was found in the studied area in dense populations on moist-

dampy or dampy-moist or dampy-wet soils. This species is pretty prevalent in the 
Danube Valley, occurring frequently on fields and moist soils.  

It occurs also on arable lands, uncultivated field or on the edge of wet 
forests. Biometric and melliferous determinations were carried out in the locality 
Mircea-Vodă. 

Botanical identification in the field. Corn mint is a perennial, herbaceous 
herb, with a slender rhizome, with numerous stems ascending from the 
underground runners, conferring a branchy herb appearance. 

The stems are erect, or recumbent, herbaceous, tubular, 4-angled, often 
with adventitious roots at the basal nodes. They are villous at nodes, with sparcely 
hairs. The main stalk ends with a sterile bundle of leaves.  

The leaves are opposite and short petioled. The petiole is glabrous and 2 
cm long.  

The flowers are grouped in whorl like inflorescence, dense and sparce, 
positioned at the base of leaves, at the upper part of the stem.  

Each whorl contains two axilary pendunculate cymules of 20 flowers each.   
 
Results of biometric determinations. Field observations and 

determination shown that the average height of corn mint was 94.1 cm (table 5), 
though very variable, from low herbs to spreading and tall, erect. Low plants often 
showed creeping stems, and roots ascending from nodes, suggesting a mechanism 
of water supply during the growth period.   
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Once it strikes roots, corn mint is very difficult to eradicate, as its roots 
easily spread, covering a significant area. Generally, the presence of corn mint 
denotes a neglected drainage of land.  

Table 5 also shows that the average number of floral stems per plant was 
5.5, with variations from 11 floral stems to one floral stem per plant. The average 
number whorls per inflorescence was 6.5, and that of flowers per whorls was 43. 

The average number of flowers per plant was 1537.2, ranging from 450 to 
2132 flowers/plant. The number of flower/plant is determined by the branching 
degree of the plant and by the number of developed floral stems. There were no 
significant variations in the number of flowers per whorl.  

 
Table 5 

Average figures on the height of the plant and the number of floral organs in  
Mentha arvensis L. (Lunca Dunării, 2003 – 2005) 

 
Location of 

research 
Height   
(cm) 

Floral stems 
per plant 

Whorls per 
inflorescence 

Flowers per 
whorl 

Flowers 
per plant 

Mircea-Vodă 94.1 5.5 6.5 43 1537.2 
 

Results of melliferous determinations. The average life duration of a 
flower was 2 days, and the flowering duration of a plant covered a period of about 
23 – 30 days. 

Beside the long flowering duration, this species proved a very high 
potential of nectar secretion. The average quantity of nectar secreted by a single 
flower in 24 hours was 0.2 mg/flower, and the sugar content reached 62%. The 
quantity of honey estimated by means of the field data processed and synthesized 
in table 12 was 83 kg/ha. 

 
Table 6 

Average figures on the glucidic index and honey production in  
Mentha arvensis L. (Danube Valley 2003 – 2005) 

 

Quantity of 
nectar(mg/flower)

Sugar 
content 

(%) 

Glucidic
index 

Flowering 
duration 

of a 
flower 
(days) 

Flowers
per 

plant 

Plants 
per sq 

m 

Flowers
per sq 

m 

Kg 
of  

sugar 
per 
ha 

kg of 
honey 

per 
ha  

0.2 62 0.12 2 1537.2 18 27669 66.4 83 
 

Conclusions 
 
From the researches carried out on the floral structure in hydrophyte 

meadows of the Danube Valley, the following conclusions were drawn up:  
1. In the floral structure of hydrophyte meadows various species, important as 

honey sources, are prevalent under the form of clumps.  
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2. Lamiaceae family is the most prevalent. Plants of the genus Mentha, Stachys, 
Ajuga, Nepeta and Prunella cover the largest areas.   

3. Three species of the family Lamiaceae were identified and studied, namely : 
 a. Mentha pulegium L. (pennyroyal), defined by : 

- the flowering time and duration corelated to the level of soil 
moisture and maximum day temperatures; in warm and rainy 
years, flowering occurred earlier and in phases until October;  

- the average height of plants was 35 cm; the height varied a lot, 
from low plants, spread, to tall ;  

- an average number of 9922 flowers per plant ;  
- a melliferous potential estimated at 148.7 kg honey/ha. 

 b. Mentha longifolia L. (horsemint), described by: 
- aggressive rootstalks, with an excessive spreading habit,  and once 

the growth started the plant is able to survive on  dry soils; 
- lagging flowering, from July to September, even October, on warm 

and long fall ; 
- an average height of 40 cm; 
- an average number of 8316 flowers per plant; 
- a melliferous potential estimated at 218.2 kg honey/ha. 

 c. Mentha arvensis L. (corn mint), characterised by: 
- numerous rootstalks, easily striking, making it a difficult plant to 

control; 
- small flowers, arising ring by ring, in a prominent inflorescnce, a 

highly important honey source; 
- an average height of 94.1 cm; the plants ranged from low, spread 

and tall;  
- branched stem, with 5 floral ramifications, 6 whorls per stem and 

43 flowers per whorl ; 
- an average of  1537 flowers per plant;  
- a melliferous potential estimated at 83 kg of honey/ha.  
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Deşi restrânse ca număr, speciile de labiate spontane melifere existente în Lunca Dunării 
reprezintă o sursă meliferă importantă pentru apicultura ţării noastre. Ca atare, a fost 
efectuat un studiu privind potenţialul melifer al labiatelor spontane din Lunca Dunării, mai 
precis din Lunca îndiguită a Dunării din judeţul Călăraşi. În cadrul studiului s-a urmărit 
identificarea speciilor de plante din genul Mentha şi stabilirea potenţialului melifer al 
acestora.Au fost identificate trei specii de mentă (Mentha pulegium L., Mentha longifolia 
L., Mentha aquatica L.). La acestea au fost efectuate măsurători biometrice (înălţimea 
plantelor, număr de tulpini florifere pe plantă, număr de flori pe plantă, număr de plante 
pe m2) şi determinări melifere (cantitatea de nectar/floare şi concentaţia nectarului în 
zahăr). Pe baza unei formule matematice de calcul  a fost stabilit potenţialul melifer pentru 
fiecare specie în parte. 
Key words: specii de mentă, măsurători biometrice, determinări melifere. 
 
 
 


