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Abstract 
Knowing the blooms is useful to predict the behavior of Apis mellifera (honeybee) colonies. The objective was 
to determine the floristic characteristics of a mountain forest in Uruguay from the beekeeping point of view. We 
made eight visits in every three sites surrounding the apiary, at 10-20 m, 500 m and 1500 m distance. The first 
visit determined the species, families, origin (native or exotic), and frequency of each taxon. In subsequent visits, 
we censed which ones remained in bloom (presence or absence). We assigned each species a value of one to 
five for abundance (A) and the duration of flowering (P), during two years. Using the Shannon Index the floristic 
diversity was established. A generalized linear model was employed to analyze flowering through the response 
variables: presence of flowering in winter, spring, summer and autumn, as well as flowering duration. We calcu-
lated a Shannon Index of 3.6, indicating high biodiversity. Then we correlated the findings of the survey and 
literature reports on the occurrence of each species in melissopalynological studies in mature and immature 
honey. The expression “Convertible Flora” was coined to identify the floral resources whose pollen is stored 
when no flower is available. These were Lithraea brasiliensis, Baccharis articulata, Baccharis trimera, Blepharo-
calyx salicifolius, Eugenia uniflora, Colletia Paradoxa, Oxalis sp., Scutia buxifolia, Jodina rhombifolia, Aloysia 
gratissima for the spring and autumn seasons (P <0.05). The expression “Support Flora” (P <0.05) is used to 
classify those resources that are found in immature honey and are almost absent in mature honey, and are used 
as nutrients during the colony expansion: Schinus engleri, Maytenus ilicifolia, Eryngium pandanifolium, Baccha-
ris punctulata, Abutilon pauciflorum, Daphnopsis racemosa, Allophylus edulis, and Celtis tala. This flora classi-
fication allows planning the expected developments and yields of honey from a region to establish technological 
useful and efficient packages of honey harvests. 
Keywords: Apis mellifera, honeybee calendars, support flora, convertible flora 
 
 
Resumen 
El conocimiento de las floraciones es útil para predecir el comportamiento de las colonias de Apis mellifera 
(abeja de la miel). El objetivo fue determinar las características florísticas desde el punto de vista apícola de un 
bosque serrano en Uruguay. Realizamos ocho visitas en tres sitios aledaños a la colmena: a 10-20 m, 500 m y 
1500 m de distancia. En la primera visita determinamos especies, familias, origen (nativo o exótico) y frecuencia 
de cada taxón. En visitas posteriores, censamos cuáles estaban florecidas (presencia o ausencia). Asignamos 
a cada especie un valor de uno a cinco para la abundancia (A) y la duración de la floración (P), durante dos 
años. Utilizamos el índice de Shannon para medir la diversidad florística. Se utilizó un modelo lineal generali-
zado para analizar la floración a través de las variables respuesta: presencia de floración en invierno, primavera, 
verano y otoño, así como duración de la floración. Calculamos un índice de Shannon de 3,6, lo que indica una 
alta biodiversidad. Luego correlacionamos los hallazgos de la prospección con datos de la literatura sobre la 
ocurrencia de cada especie en estudios melisopalinológicos en mieles maduras e inmaduras. Por último, defi-
nimos el término flora convertible para identificar los recursos florales cuyo polen se almacena cuando no hay 
ninguna flora disponible. Estas fueron Lithraea brasiliensis, Baccharis articulata, Baccharis trimera, Blepharo-
calyx salicifolius, Eugenia uniflora, Colletia Paradoxa, Oxalis sp., Scutia buxifolia, Jodina rhombifolia, Aloysia 
gratissima, para las temporadas de primavera y otoño (P<0.05). El término flora de soporte (P<0.05) lo defini-
mos para clasificar aquellos recursos que se encuentran en la miel inmadura y están casi ausentes en la miel 
madura, y se utilizan como nutrientes durante la expansión de la colonia: Schinus engleri, Maytenus ilicifolia, 
Eryngium pandanifolium, Baccharis punctulata, Abutilon pauciflorum, Daphnopsis racemosa, Allophylus edulis 
y Celtis tala. Esta clasificación de la flora permite planificar los desarrollos y rendimientos de la miel esperados 
de una región, y establecer paquetes tecnológicos útiles y eficientes de cosechas de miel. 
Palabras clave: Apis mellifera, calendarios apícolas, flora de soporte, flora convertible 
 



 Díaz R, Niell S, Cesio MV, Heinzen H 

  

AGROCIENCIA URUGUAY 2021;25(2) 3 

 

Resumo 
O conhecimento das flores é útil para prever o comportamento de colônias de Apis mellifera (abelha do mel). O 
objetivo foi determinar as características florísticas de uma floresta montanhosa no Uruguai do ponto de vista 
apícola. Fizemos oito visitas em três locais no entorno do apiário: a 10-20m, 500m e 1500m de distância dele. 
A primeira visita determinou as espécies, famílias, origem (nativa ou exótica) e frequência de cada táxon. Nas 
visitas subsequentes, censuramos quais permaneceram em flor (presença ou ausência). Atribuímos a cada 
espécie um valor de um a cinco para abundância (A) e duração da floração (P), durante dois anos. Usando o 
Índice de Shannon, a diversidade florística foi estabelecida. Um modelo linear generalizado foi empregado para 
analisar a floração através das variáveis resposta: presença de floração no inverno, primavera, verão e outono, 
bem como a duração da floração. Calculamos um Índice de Shannon de 3,6, indicando alta biodiversidade. 
Após correlacionar os achados do levantamento e relatos da literatura sobre a ocorrência de cada espécie em 
estudos melisopalinológicos em mel maduro e imaturo. O termo “Flora Conversível” foi cunhado para identificar 
os recursos florais cujo pólen é armazenado quando nenhuma flor está disponível. Estes foram Lithraea brasi-
liensis, Baccharis articulata, Baccharis trimera, Blepharocalyx salicifolius, Eugenia uniflora, Colletia Paradoxa, 
Oxalis sp., Scutia buxifolia, Jodina rhombifolia, Aloysia gratissima para as estações de primavera e outono (P 
<0,05). O termo “Flora de Apoio” (P <0,05) é usado para classificar os recursos encontrados no mel imaturo e 
quase ausentes no mel maduro e são usados como nutrientes durante a expansão da colônia: Schinus engleri, 
Maytenus ilicifolia, Eryngium pandanifolium, Baccharis punctulata, Abutilon pauciflorum, Daphnopsis racemosa, 
Allophylus edulis and Celtis tala. Esta classificação da flora permite planejar os desenvolvimentos e rendimentos 
esperados do mel de uma região para estabelecer embalagens tecnológicas úteis e eficientes de colheita de 
mel. 
Palavras-chave: Apis mellifera, calendários de abelhas, flora de suporte, flora conversível
 
 
 
 
1. Introduction 
Apis mellifera (Honeybees) are eusocial insects(1)(2). 
They collect carbohydrates, proteins, minerals, and 
vitamins from flowers, which are essential for their 
biological development(1)(3)(4). Their eating habits 
are more selective than other eusocial insects, such 
as Bombus gerstaekeri(5). Although these are both 
insects that always visit the same type of flowers 
(Flower constancy)(5)(6), the honeybees first analyze 
the nutritional quality of them and then trigger the 
massive collection of the colony in the selected 
source. While other insects visit the same flowers 
only because of the shape, for example, tubular co-
rolla, regardless of the food quality offered(5). 
According to Simcock and others(7), honeybees 
show sensitivity to amino acids in nectar, and pref-
erentially drink those solutions containing amino ac-
ids over pure sucrose solutions, presumably differ-
entiating between the two rewards through pre-di-
gestive mechanisms and the nutritional state of the 
colony(8). This fact restricts visits to a type of flower 

once it qualifies as the best (nectar or pollen)(5). 
Then, the honeybee organizes its collection with the 
rest of the colony´s collectors and begin the se-
lected food search(8)(9). Finally, they take it to a par-
ticular place, the nest, whether to consume it di-
rectly, store or age it, to transform it into honey for 
further consumption. They collect the supply of floral 
resources throughout the seasons(10). This consti-
tutes the beehive’s food storage for the period when 
there are no flowers that can also be used for colony 
growth(11). In such cases, it does not remain for a 
long time in the colony. Honeybees choose four or 
five species to feed themselves and store as a food 
reserve in the hive(12). 
Forage's flight distance is one of the highest costs 
in terms of time and energy that a worker honeybee 
must weigh against the food's gain(13). They have 
evolved exceptional sensitivity to measuring relative 
energetic rewards and to discovering new forage 
sources in the landscape, so a forager will only re-
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cruit another honeybee inside hives for the best for-
age sites known at any given time(14). Therefore, 
each communication between explorer honeybees 
and recruited honeybees inside hives has already 
passed a cost-benefit analysis(15). This means that 
explorer bees will define an average feeding area 
as close to the hive as possible, seeking the best 
efficiency in food collection. Then, they communi-
cate it to the other forager bees directing the forag-
ing efforts within an average radius of influence. The 
mean feeding radius of bees ranges from several 
hundred meters to 1500 m, (up to 5500 m) depend-
ing on the spatial and temporal context. According 
to Beekman and Ratniek(13), the flight distance from 
the hive to the foraging patch affects feeding costs 
in terms of time, energy expenditure, and grazing 
mortality. When the landscape is made up of small 
patches with high diversity over time, foragers can 
quickly gather food in all types of patches without 
travelling long distances, and colonies benefit from 
the diversity of vegetation near the nest(16). 
Steffan-Dewenter and others(17) studied the effects 
of plant's context of landscapes on bees in experi-
mental plots with a varying radius of 250, 500, 750, 
1000, 1500, 2000, 2500 and 3000 m, which were 
selected based on known flight and foraging dis-
tances for solitary bees and honeybees. They deter-
mined that the floral diversity positively influences 
bees' permanence in a region and has more tem-
poral stability. The honeybees are sustainable in 
habitats with a diversity of species(18). The more di-
verse(19) and rich flora a zone has, the more influen-
tial is on the bees population dynamic(20)(21). The 
knowledge and characterization of the environ-
ment's blooms allow us to predict the behavior, de-
velopment, and maintenance of bee colonies(14). 
The most common methodology to determine the 
botanical origin of nectar and the contribution of 
nectar-pollen resources used by hives is the melis-
sopalynological study(22). The analysis of the types 
of pollen present in honey makes it possible to know 
the flowers selected by bees and contributes to de-
cision making protocols that improve beekeeping. 
The result obtained through these analyses in ma-
ture honey indicates the floral diversity, forest vege-
tation and composition of plant species that honey-
bees visit to get and extract nectar to mature and 

store later in the hive. On the other hand, it is possi-
ble to detect the plants used by honeybees analyz-
ing nectar in the hive (immature honey), which will 
be consumed during the colony's growth period(11) . 
The present study aimed to determine the floristic 
characteristics of a mountain forest region in La-
valleja, Uruguay, throughout the seasons, during 
two years. Specifically, we determined the food re-
source availability for honeybees. This study's re-
sults show the potential of this type of regions for 
apicultural activities in the future. 

 
2. Materials and methods 
2.1 Study area and sampling 
The work began in March 2014, on a property lo-
cated between route N 8 and N 81, Uruguay (34º 54' 
01, 34" S, 55° 31' 19, 18" W). Within the region, we 
selected a mountain forest with groups of various 
native woody plant species; with a strongly hilly pro-
file with a slope that oscillates between 12 and 25% 
and poorly developed soil, with a neutral to moder-
ately alkaline pH. The climate is warm subtropical 
serrano(23) with average temperatures of 25°C in 
summer and 13°C in winter, with an average annual 
rainfall of 800-1000 mm. Precipitation is the lowest 
in December, averaging 85 mm, and 124 mm is the 
average fall in April, the month with the highest rain-
fall of the year. From the phytogeography point of 
view, the vegetation belongs to the mountain forest 
of Lavalleja Department. Mountain forests occupy a 
vast area in Uruguay and have a high floral diver-
sity(24). Some characteristic taxa are Heterothala-
mus alienus and Baccharis sp. Along with shrubs 
such as Dolichandra unguis-cati and Daphnopsis 
racemosa. The trees are mainly by Lithraea brasili-
ensis, Schinus sp. and Myrtaceae. Lithraea brasili-
ensis is one of the most abundant species in these 
forests. Myrtaceae represents the species Ble-
pharocalyx salicifolius and Myrrhinium loranthoides, 
Eugenia uruguayensis, Eugenia uniflora and Myr-
ceugenia glaucescens(24). Due to its topographic 
and edaphic characteristics, it is an area not suita-
ble for agriculture, but in general, it supports the de-
velopment of low forestry activity, especially of Eu-
calyptus species, accompanied by subsistence live-



 Díaz R, Niell S, Cesio MV, Heinzen H 

  

AGROCIENCIA URUGUAY 2021;25(2) 5 

 

stock. In this area, beekeeping is carried out com-
mercially with a prevalence of diverse and stable 
vegetation(25), without agriculture that might support 
an ecological niche for honeybees. 
We surveyed floral species found within the flight ra-
dius of a bee under normal conditions, estimated as 
1.5 km, since this work aimed to evaluate plant spe-
cies from a beekeeping point of view(13). We marked 
three randomly chosen and zigzag transects sites 
over the area of influence in one apiary with 20 
hives. We located transect one at a 10-20 meters, 
site two at 500 m, and three at 1.500 m. Each site 
was 3 m wide by 20 m long (180 m²) (0.018 ha). The 
sampling area represented 0.01% of the foraging 
area. We sampled in eight opportunities during the 
morning (8 am to 1 pm), over two years, each during 
a different middle season (winter, spring, summer, 
and autumn) to measure plant attributes floristic 
composition: taxonomy, frequency, abundance and 
flowering time. 
2.2 Plant attributes 
Firstly, to check the floral diversity of the region, we 
characterized in the first visit each taxon by botanic 
family and botanic species and we determined from 
those not initially identified at the site through com-
parison with arboretum samples. We estimated the 
similarity between species in terms of floristic com-
position by the species accumulation curve, with the 
Shannon Index. This index evaluates floral hetero-
geneity based on two factors: the number of floral 
species present and their relative abundance(26). 
We studied the richness of the species by the spe-
cies accumulation method(27). The heterogeneity of 
plants given by the floristic composition registered 
identifies the site in a specific category of vegeta-
tion. It demonstrates the richness of plant species of 
a particular type of vegetation calculated as the sum 
of all the different species recorded in each transect 
or plots(28)(29). The species' diversity had two main 
components: number of botanic species and fair-
ness (number of individuals of each species) fre-
quency, and abundance. In subsequent visits over 
two years, we assessed the presence and duration 
of flowering (yes or not). We rated the species sur-
veyed in relation to the abundance (A) with scale = 
1 (Rare = one individual); 2 (Minor importance = 

two-five individuals); 3 (Secondary = six-eight indi-
viduals); 4 (Abundant = nine-12 individuals); 5 (Very 
Abundant = more than 12 individuals). 
We studied the time they remained in bloom through 
the seasons with the following scale (P) = 1 (Less 
than one season blooming); 2 (One flowering sea-
son); 3 (Two flowering season); 4 (Three flowering 
seasons); 5 (All year flowering) (Table 1). Also, we 
determined and applied the term Native (N) to the 
natural plants of Uruguay not introduced or natural-
ized. On the contrary, Exotic (E) is the term for an 
introduced plant. 
Then, we searched for literature that reported hon-
eybee pollen in samples of both mature and imma-
ture honeys in order to characterize the plants found 
in the ecoregion as suppliers of nectar for bees. Pol-
len analysis in immature honey makes possible to 
detect the flowers used for daily hive activities that 
are not usually present in the stored mature honey 
because the honeybees consume them during the 
period of expansion of the colony. On the other 
hand, mature honey allows to identify the pollen of 
the flowers that were chosen to be used as stores 
for the periods that there are no flowers in the envi-
ronment, which is the harvest time of the beekeep-
ers. Méndez and others(30) stated that the im-
portance of determining the flora represented in im-
mature honey lies in detecting the plants used early 
by bees and generally not represented in the har-
vested mature honey, as their nectar is consumed 
during the growth period of the hive. However, Sal-
gado and Pire(11) and Salgado and others(31) valued 
these plants as a beekeeping resource. 
Finally, we constructed and defined the terms “Con-
vertible Flora” and “Support Flora”. The first term is 
the flora that bees will store inside the hive (Stored 
honey). This flora serves as store for the period 
when there are no blooms inside the hives and sim-
ultaneously meets three conditions: 1) Melissopaly-
nological studies reported pollen from this flora in 
mature honey; 2) we reported that it remained in 
bloom for more than one season, and 3) we found 
that their flowering scale was abundant or very 
abundant. When worker honeybees are overex-
posed with flora they will accumulate only four or 
five flowering species in the hive(12). We defined 
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“Support Flora” as those floral species found in im-
mature honey in melissopalynological studies in the 
literature, and that during this study remained in 
bloom for a short period and were not abundant 
(less than five individuals). 
2.3 Statistical analysis 
We created an evaluation matrix with all the col-
lected data. We used the Vegan: community ecol-
ogy package for Shannon Index(32). To explain the 
factor fixed (Dependent variable) flowering, the ran-
dom factors (Variables) = seasonality (autumn, 
spring, summer and winter), abundance, and perio-
dicity were assessed with the Generalized Linear 
Models (GLM) function using maximum significance 
as partition criterion. This model allowed the use of 
non-normal distributions of errors (such as binomi-
als, for ex. presence or absence of blooms) and 
non-constant variances. In this study, there was a 
binary response: the presence of flowers (1) and ab-
sence of flowers (0); therefore, the use of GLM is 
justified. All the statistical and graphical analyzes 
were made with program R V.3.3.2(33).  
 

3. Results 
This study indicated the diversity with Shannon In-
dex (H) was: site 1: 3.5878, site 2: 3.6513, and site 
3: 3.6689. The average value was 3.6160, and the 
variance 0.001051. The total number of species that 
bloomed showed no significant difference between 
each site (P= 0.9679). We observed site one = 45 
species, site two = 48 species, site tree = 46 spe-
cies. 
We identified 48 species distributed in 28 families of 
Angiosperms. Those with the highest number of 
representatives (58% of the total) were Asteraceae 
(8 species), Myrtaceae (6 species), Fabaceae (3 
species), Rhamnaceae (3 species), Anacardiaceae 
(2 species), Apiaceae (2 species), Cactaceae (2 
species), Bignoniaceae (2 species); the remaining 
(42 %) was represented by 20 families with one rep-
resentative (Table 1). 
The species accumulation curve is shown in Fig.1. 
 

Figure 1. Accumulation Curve of Species. On the 
X-axis, we showed the sampling effort made 

(Three units effort). The Y-axis represented the 
number of species found for each level-sampled 

 
We assessed 91.7% of the taxa to native species, 
and the remaining 8.3% to exotic ones (Table 1, 
Supplementary Material). The flower calendar (Fig-
ure 2) begins in winter (27%) with only few species 
flowered, then spring (63%), where the number of 
species flowered increased abruptly, reaching the 
maximum. Flowering species dropped down during 
summer (25%), and rose again in autumn (35%), 
when a second flowering occurred. 
 
Figure 2. Calendar species flowering number. On 
the X-axis, we showed the observed number of 

species flowering. The Y-axis represented the sea-
son of year sampled 

 
 
We found significant differences between spring 
and autumn but there were not significant differ-
ences in summer (P= 0.86296) and winter (P= 
0.45406). 
We found in blooms (P<0.05) by species = Aloysia 
gratissima (P=0.172 x10-3), Baccharis trimera 
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landscape with a high number of floral species, dis-
tributed in several families that spread their blooms 
throughout the year, with a diverse offer of nectar 
and pollen, which should guarantee a nutritional bal-
ance for bees. 
The flowering behavior in terms of the family differed 
significantly (P= 7,594 x10-06). Many of the identified 
species belonged to the entomophilic botanical fam-
ily. In this study, the most appropriate flower supply 
was Asteraceae, Myrtaceae, Rhamnaceae and Fa-
baceae. Sánchez and Lupo(35) also cited them as 
essential families in the flora studies of beekeeping 
in the Sierras de Santa Bárbara (Native Flora, Ar-
gentina). We found Asteraceae and Myrtaceae con-
tributed throughout the seasons, standing out in au-
tumn and winter respectively. Simultaneously, 
Rhamnaceae and Fabaceae stood out mainly in 
spring but did not in the entire period. These results 
agree with what Valtierra and Bonifacino(36) docu-
mented that Asteraceae is one of the three most 
abundant families in Uruguay with 77 species, and 
within it, Baccharis (L) is the most important genus. 
Other authors reported these species(24)(25) as typi-
cal and adapted bushes to the mountain areas in 
Lavalleja, Uruguay.  
In Uruguay, the average period of availability of food 
resources for bees begins at the end of winter; 
reaching a flowering peak in spring that then gradu-
ally decreases in summer, steps up in autumn and 
drops almost to zero in winter. The primary honey 
harvest season is from late spring to late summer. 
For 15 years, silvoapiculture activities are associ-
ated with eucalyptus plantations for industrial pur-
poses in Paysandú, Río Negro, Tacuarembó, Cerro 
Largo and Durazno departments, allowing the 
honey harvest to extend until late autumn. 
We did not find studies about Psidium cattleianum, 
but Córdova(37) cited Psidium guayava in Mexican 
honey, referred to pollen in mature honey from bees 
in the region.  
Flores and Sánchez(38) documented pollen of Doli-
chandra unguis-cati, Calliandra tweedii, Caesalpinia 
gilliesii, Myrceugenia glaucescens, Myrrhinium 
loranthoides in Meliponas´s honey (MP) but not in 
honeybee´s honey. 

Table 1 shows the results after the species catego-
rization as “Convertible Flora” (C) and “Support 
Flora” (S). The species that were abundant (P<0.05) 
or very abundant (P<0.05) and which during two or 
more seasons remained in bloom (P<0.05) were re-
ported in mature honey melissopalynological stud-
ies and showed significant differences were: 
Lithraea brasiliensis, Baccharis articulata, Baccha-
ris trimera, Blepharocalyx salicifolius, Eugenia uni-
flora, Oxalis sp., Colletia paradoxa, Scutia buxifolia, 
Jodina rhombifolia, Aloysia gratissima. On the other 
hand, we categorized eight species as “Support 
Flora” (S) according to the attributes of abundance 
and remaining flowering throughout the seasons 
(P<0.05), and reported in studies of immature 
honey: Schinus engleri, Maytenus ilicifolia, Eryn-
gium pandanifolium, Baccharis punctulata, Abutilon 
pauciflorum, Daphnopsis racemosa, Allophylus 
edulis and Celtis tala. (Table 1 and Table S1 of Sup-
plementary Material). We also counted the “Sec-
ondary Flora” (SS) when it met the “Support Flora” 
requirements, but the statistical analyses were not 
significant, because they were available in bloom for 
bee fleetingly in little time or quantities, but they are 
valued as a beekeeping resource, they are pre-
sented in Table S1 (SS). 
 

4. Discussion 
According to Margalef(39), the Shannon Index 
ranges from 1 to 5 and values below 2 indicate low 
diversity, from 2 to 3.5 indicate medium diversity, 
and above 3.5 indicate high diversity. The results of 
our study indicated high diversity landscapes 
(IS=3.6). 
Figure 1 shows the Species Accumulation Curve. 
The slope of the species-sampling curve de-
creased, reaching zero and theoretically corre-
sponded to the fact that the sampling effort to find 
new species reached zero. These results are in line 
with those of Brussa and Delfino(24) and Baston(25), 
that characterized an area of mountain ranges in 
Uruguay (Lavalleja) as one with a high diversity and 
repeated species in the landscape(25).  
The Uruguay floral curve is similar to that observed 
by Basilio and Romero(40) in neighbor regions such 
as the Lower Delta of the Paraná River, by Andrada 

https://www.google.com/search?rlz=1C1CHBF_esUY847UY847&sxsrf=ALeKk018kRPvpah9Gl2LE4xj9bW2WvCiFw:1610998778750&q=Rhamnaceae&spell=1&sa=X&ved=2ahUKEwih8cKPnqbuAhVZDrkGHVoHCEYQkeECKAB6BAgeEDM
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and Tellería(41) in southern regions of Argentina, 
such as the south of Caldenal, and by Tellería(42) in 
the Pampeana Argentina region. However, we de-
termined that there were flower offers throughout 
the year with one peak of blooms in spring and sec-
ond minor peak in autumn. This result is similar to 
those reported by Forcone and others(43) in honey 
Lower Valley of the Chubut River Argentina, with the 
forages spread and increased in start autumn. 
In the Asteraceae family, Baccharis stood out as an 
essential resource, according to what was observed 
by Sánchez and Lupo(35) in the different beekeeping 
areas of Jujuy (Argentina). Baccharis sp. sources of 
nectar and pollen are species with herbaceous and 
shrub habits. Tejera and others(44) point them as 
one of the primary sources of nectar-pollen, and 
Corbella and others(45) described it in honey in hives 
along the Uruguayan coastal zone, as well as 
Daners and Tellería(46), who described it in commer-
cialized (ripe) honey types from Uruguay. In this 
study, we detected some species with consecutive 
blooms that spanned during spring (B. dracunculifo-
lia, B articulata, B. salicifolia, B. trimera), summer 
and autumn (B. articulata, B. salicifolia B. tripliner-
vium, B. trimera, B punctulata) as well as winter (B. 
trimera).  
Torreta and Basilia(47) documented self-incompati-
bility and the needs of biotic pollinators for (Dioe-
cious) Scutia buxifolia, Schinus longifolia, and Jor-
dina rhombifolia, and other native species; these 
species are attractive to bees. As well as other an-
emophilous species, such as Celtis tala, whose pol-
len was found in honey. It hints that bees are some-
how attracted regardless the type of pollination of 
the species (Autogamy, allogamy in particular ane-
mophilous pollination). Similarities between the pol-
len found in beehive honey and the native forest 
support this assumption. However, Fagúndez(48), 
Salgado and others(31) and Méndez and others(30) 
found anemophilous pollen in both mature and im-
mature honey, and according to D’Albore(49) the 
presence in the honey of pollen from anemophilous 
species is attributed to the contamination of the nec-
tar produced within the hive (Secondary contamina-
tion). 
We present Celtis tala as a "Support Flora" (P 
<0.05) despite being anemophilia, since it remains 

blooming in spring, autumn and winter and its pres-
ence in honey has been reported as indicated 
above, with values ranging from 0.4 22.1%, the ma-
jority (63%) of the studies detected less than 1% of 
occurrence, which the bee can collect through pol-
len and its presence in honey could result from sec-
ondary contamination within the colony. 
Asteraceae and Fabaceae were the most repre-
sented families in honey pollen within the studied 
area. These results agree with studies carried out 
by Burgos and Sánchez(50), Méndez and others(30) 
in Argentina for immature honey, and Sánchez and 
Lupo(35) in mature honey.  
Salgado and others(31), Daners and Tellería(46), Cor-
bella and others(45), Bazzuro and others(51), 
Sánchez and Lupo(35), as well as Fagúndez(48) men-
tioned Baccharis sp. pollen type in mature Apis mel-
lifera honey in different frequency classes. 
Méndez and others(30) studied the pollen in imma-
ture honey Junglas of Jujuy (Argentina) and identi-
fied as the dominant pollen the Scutia sp. and 
Condalia sp., which were censed in the area of 
study. Salgado and others(31) found in honey from 
the phytogeographic province of Chaco, Scutia bux-
ifolia pollen and ranked it as a vital nectariferous re-
source for hives with a dominant secondary pres-
ence in mature honey. 
Basilio and Romero(40) highlight the apicultural value 
of secondary species as an early resource for the 
hive, allowing the development and increase of its 
population. 
We found 17 species reported in both mature and 
immature honey studies. These were Schinus eng-
leri, Eryngium pandanifolium, Baccharis dracunculi-
folia, Baccharis articulata, Baccharis punctulata, 
Baccharis salicifolia, Baccharis trimera, Senecio 
brasiliensis, Mimosa Pigra, Opuntia arechavaletae, 
Sebastiania klotzschiana, Abutilon pauciflorum, Ble-
pharocalyx salicifolius, Ligustrum lucidum, Colletia 
paradoxa, Allophylus edulis, Celtis tala. 
Jato and others(52) reported the change in the use of 
support flora for reserve by hives that went through 
unfavorable weather, and after beginning the stor-
age period, fact also indicated by Basilio and 
Romero(40). 
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Our results hinted that spring and autumn are two 
probable peaks of honey harvest by bees. The use 
of early resources that support beehive survival is 
called “Support Flora”. Some species that play this 
role were identified (P<0.05): Schinus engleri, May-
tenus ilicifolia, Eryngium pandanifolium, Baccharis 
punctulata, Abutilon pauciflorum, Daphnopsis race-
mosa, Allophylus edulis and Celtis tala. These re-
sults highlight the importance of the flora survey and 
the melissopalynological analysis in mature and im-
mature honey. The combination of these tools will 
help to correctly evaluate the environments for api-
culture, according to the occurrence of species of 
beekeeping interest. Otherwise, potentially interest-
ing ecosystems for apicultural activities could be 
disregarded. 

 
5. Conclusions 
The landscape of native forest in Lavalleja was de-
termined to be a homogeneous zone with high di-
versity (Shannon Index 3.6) and high availability of 
food resources for bees. These zones are a proper 
niche for honeybee breeding and apiculture.  
The vegetation survey carried out in the three study 
sites allowed to determine 48 species, belonging to 
28 botanical families. The best represented in spe-
cies diversity were Asteraceae, Myrtaceae, Rham-
naceae and Fabaceae. 
There were 10 species characterized as “Converti-
ble Flora”: Lithraea brasiliensis, Baccharis articu-
lata, Baccharis trimera, Blepharocalyx salicifolius, 
Oxalis sp., Eugenia uniflora, Colletia paradoxa, 
Scutia buxifolia, Jodina rhombifolia, Aloysia gratis-
sima. All of them significantly differed during spring 
and autumn in terms of blooming. The species clas-
sified as “Support flora” were eight: Schinus engleri, 
Eryngium pandanifolium, Baccharis punctulata, 
Maytenus ilicifolia, Abutilon pauciflorum, Allophylus 
edulis, Daphnopsis racemosa, Celtis tala. 
From the analysis, it appears that native species 
constitute the leading resource throughout the bee-
keeping season. The beekeeping potential of the 
area resides in the native flora, mainly in the woody 
species. In addition, the flowering supply period was 
extensive compared to other regions of Uruguay. 

The strategy followed to survey the flora of bee-
keeping interest allows another approach: to move 
towards a more effective use of food resources for 
beekeeping. Hives are expected to be more produc-
tive when the presence of “Support and Convertible 
flora” is known, as proper management strategies 
can be developed. In such way, the suitability of dif-
ferent environments for developing apicultural activ-
ities can be compared, as well as the types and di-
versity of honey that can be harvested. 
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Supplementary material 
Table S1. Flowering family and species list according to Origin (O) = (N) Natives plant; (E) Exotic plant, Fre-
quency (F) = number of individuals by species, and Bee Review found of each pollen species in mature and 

immature honey 

Family Specie O F 
Bee review according to pollen present in mature honey 
(M), in immature honey (I) o in both (M/I), in meliponas 
honey(MP), no date=Sd  

Anacardiaceae Lithraea brasiliensis  N 9 (M)(46)  
 Schinus engleri N 8 (M)(31)(35)(46)(48)(53)(54), (M/I)(30)  
Apiaceae Ammi visnaga  E(1)  7 (M)(31)(46)(48)(53)(54)(55)(56)  

 Eryngium pandani-
folium N 8 (M)(31)(45)(46)(48)(54)(55)(56), (M/I)(44)  

Asteraceae  Baccharidastrum tri-
plinervium N 8 Sd 

 Baccharis articulata N 8  (M)(31)(35)(40)(45)(46)(48), (I)(44), (M/I)(30) 

 Baccharis dra-
cunculifolia N 10 (M)(31)(35)(40)(46)(48)(53), (I)(44),(M/I)(30)  

 Baccharis punctu-
lata N 4 (M)(31)(35)(40)(45)(46)(53)(57),(I)(44),(M/I)(30)  

 Baccharis salicifolia N 11 (M)(31)(35)(40)(45)(46)(53),(I)(44),(M/I)(30)  
 Baccharis trimera  N 14 (M)(31)(35)(45)(46)(53),(I)(44),(M/I)(30)(40)(44)  

 Heterothalamus 
alienus N 8 (M)(46),(MI)(44)  

 
 Senecio brasiliensis N 8 (M)(31)(38)(46)(48)(53)(54),(I)(30) 

Berberidaceae Berberis laurina  N 1 Sd 

Bignoniaceae 

Clytostoma calliste-
gioides N 9 Sd 

Dolichandra unguis-
cati N 5 (MP) (35)  

Boraginaceae  Echium plantagi-
neum  N 1  (M)(40)(45)(48)(54)  

Bromeliaceae Tillandsia arequitae N  6 Sd 
Cactaceae Wiginsia sp. N 10  (I) (30) 

 Opuntia arechavale-
tae N 5 (M)(53), (I) (30) 

Celastraceae Maytenus ilicifolia N 1 (M)(48)(53)  
Convolvulaceae Ipomoea cairica E  4 (M)(57) 

Euphorbiaceae Sebastiania klotzs-
chiana  N 9 (M)(46)(48), (M/I)(30)  

Fabaceae  Calliandra tweedii  N 1 (MP)(35) 
 Mimosa pigra N 9 (M)(46)(53)(55), (I)(30)  
 Caesalpinia gilliesii N 1 (M)(46), (MP)(52)(58) 
Salicaceae Xylosma tweediana N 6 (M)(30) (31) 
Iridaceae Cypella herbertii N 10 Sd 
Malvaceae  Abutilon pauciflorum N 1 (M)(31)(48), (I)(35) (En trazas), (MI)(30)  

Myrtaceae Blepharocalyx sali-
cifolius N 11  (M)(11), (I)(30) 

 Eucalyptus globulus  E  1 (M)(30)(31)(38)(46)(48)(53)(55)  
 Eugenia uniflora  N 9 (M)(31)(55) 

 Myrceugenia glau-
cescens  N  1 (MP)(35) 

 Myrrhinium lorant-
hoides  N 6 (MP)(35) 
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 Psidium cattleianum N 3 (M)(34) 
Oleaceae Ligustrum lucidum  E  1 (M)(48)(53)(54), (I) (30)  
Oxalidaceae  Oxalis sp.  N 13 (M)(31)(35) 
Rhamnaceae Scutia buxifolia N 9 (M)(30)(31)(35)(45)(46)(48)(54) 
 Colletia paradoxa N 9 (M)(30), (M/I)(35) 
 Condalia buxifolia N 5 (M)(30)(35)(53) 
Ranunculaceae  Clematis campestris N 7 (M)(30)(35)(48)(53)  
Rutaceae  Fagara sp.  N 5 Sd 
Santalaceae Jodina rhombifolia N 12 (M)(48) 
Sapindaceae  Allophylus edulis N 3 (M)(31)(35)(46), (M/I)(30)  
Styracaceae Styrax leprosus  N 4 Sd 

Thymelaeaceae Daphnopsis race-
mosa N 5 (M)(51) 

Ulmaceae  Celtis tala  N 8 (M)(35)(46)(55), (M/I)(30)  

Verbenaceae Aloysia gratissima N 8 (M)(31)(48)(53)(54)(55)(56)  
Vitex megapotamica  N 8 Sd 

 
 


