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Abstract 

Tame chestnut (Castanea sativa Mill.) is a woody plant species from the family 
Fagaceae. Chestnut belongs to the group of honey-bearing plants with a high 
production of pollen and nectar, and honey is characterized by specific chemical 
and organoleptic properties and a high content of minerals. Its biogeographical 
distribution is limited to only three areas on the territory of Bosnia and 
Herzegovina. The aim of the work is to determine the distribution and 
representation of the pollen of this honey plant in honey samples originating 
from Bosnia and Herzegovina. For research purposes, 100 honey samples were 
collected directly from the producer. Based on the micromorphological 
characteristics of the pollen grains, honey plants, and the exact number of their 
pollen grains were identified. A total of 4,520 chestnut pollen grains were 
identified in 40 analyzed melissopalynological profiles of honey. It was 
concluded, that the specific geographical and ecological distribution of 
chestnuts in the territory of Bosnia and Herzegovina directly affects the 
melissopalynological composition of the samples, as well as the botanical 
characteristics of the honey. 
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1. Introduction 

Honey plants provide food for bees with their nectar, honeydew and pollen 

grains and enable the existence, work and development of their community 

(Jašmak, 1980; Dujmović Purgar & Hulina, 2007; Zima, 2007). Each sample of 

honey is characterized by a unique combination of pollen of honey plants, 

which is the result of the influence of ecological parameters and the 

melissopalynological potential of plants in the locality of honey grazing. 

Tame chestnut (Castanea sativa Mill.) is an entomophilous, mesophilic, 

acidophilic woody plant species from the Fagaceae family (Šilić, 1990, 2005). 

The flowering of the honeydew honeysuckle lasts for about 10 days when the 

bees can collect an abundant amount of pollen and a small amount of nectar 

from the fronds (Stanimirović, Soldatović & Vučinić, 2000). Chestnut honey is 

rich in catalase, ascorbic acid, carotenoid derivatives, organic acids, proteins, 

phenolic compounds and flavonoids such as myricetin, quercetin, luteolin, etc. 

(Dağ, Sıralı & Tarakçı, 2017; Güneş, 2021). The share of minerals in chestnut 

honey is higher than in other types of honey, and characterized by a high 

concentration of calcium, potassium, magnesium, manganese and barium 

(Küçük et al, 2007; Gašić, 2017). Due to the high content of bioactive 

substances, chestnut honey has antimicrobial, antioxidant and anti-

inflammatory potential (Güneş, 2021; Alissandrakis et al, 2011; Avşar, Özler, 

Berber & Civek, 2016; Temizer, Güder, Temel & Cüce, 2018; Horčinová 

Sedláčková et al, 2021) as well as hepatoprotective properties (Yıldız et al, 

2013). Due to its exceptional effects on human health, chestnut honey is 

recommended in phytotherapy and phytopharmacology (Horčinová Sedláčková 

et al, 2021). Unlike other monofloral types, chestnut honey requires the highest 

frequency of pollen grains of the typical honey plant (85%) in order to meet the 

legal criteria for declaring this type of honey (Službeni glasnik Bosne i 

Hercegovine 37/09, 2009).    

The chestnut is originally from Asia Minor, and today it is widespread in Europe, 

Crimea, the Caucasus and North Africa (Šilić, 2005). Chestnut forests in Europe 

occupy an area of about 2 million ha, and the broadest distribution is in France 

and Italy, where as much as 80% of their total area is located (Pasquale et al, 

2010). The distribution of chestnut forests in Bosnia and Herzegovina is 

conditioned by the geological and pedological peculiarities of the area, and is 
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limited to only three areas: the Neretva area in Herzegovina (the vicinity of 

Jablanica, Konjic and Prozor), where it builds communities Castanetum sativae 

hercegovinicum; north-eastern Bosnian area (surroundings of Srebrenica, 

Bratunac, Zvornik and Tuzla) where it makes communities Castaneo-Fagetum 

submontanum; and it has the broadest distribution in the area of Bosnian 

Krajina (surroundings of Cazin, Kladuša, Bosanska Krupa, Novi Grad, Dubica, 

Kostajnica, Gradiška, Laktaš, etc.) where it forms communities of Querco-

Castanetum sativae (Glišić, 1954; Wraber, 1958; Stupar, Šurlan, Travar & 

Cvjetičanin, 2014; Milanović, Brujić, Đug, Muratović & Lukuć Bilela, 2015).  

The aim of the work is to determine the melissopalynological importance of 

chestnut based on its distribution and its pollen representation in samples 

originating from Bosnia and Herzegovina. 

 

2. Material and Methods 

For research purposes, 100 honey samples were collected from different 
biogeographical and ecological areas of Bosnia and Herzegovina (Figure 1.). 

 

Figure 1. Biogeographical distribution of analyzed honey samples 

For all samples, melissopalynological preparations were made following the 

Rulebook (Službeni glasnik Bosne i Hercegovine 37/09, 2009). The applied 

method of analysis of melissopalynological preparations is harmonized with the 

Rulebook and the methods proposed by the ICBB (International Commission for 
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Bee Botany) (Službeni glasnik Bosne i Hercegovine 37/09, 2009; Von Der Ohe, 

Persano Oddo, Piana, Morlot & Martin, 2004). All melissopalynological 

preparations were analyzed using a Wild M20 phase-contrast microscope. The 

identification of honey-bearing plant species in the samples, was made based 

on the micromorphological elements of the pollen grains (Hesse et al, 2009). 

After the qualitative-quantitative analysis of the preparation, 

melissopalynological profiles were created for each analyzed sample. 

 

3. Results 

A total of 29,707 pollen grains were identified by melissopalynological analysis. 

In the botanical sense, grains from 23 plant families were detected, and the 

largest number of species from the families Fabaceae, Fagaceae and 

Asteraceae (Figure 2). 

 
Figure 2. Total number of pollen grains for identified plant families 

 

A total of 4,520 chestnut pollen grains were identified, which is 15% of the total 

number of grains. Considering the total number of pollen grains, chestnut ranks 

second in the research. The presence of its pollen grains was detected in 40 

analyzed melissopalynological profiles of honey. It achieved the highest 

representation as a dominant species in 14 samples of typical, monofloral 

honey, while in 36 samples of polyfloral honey it appeared as an accessory 

species. The research results showed a correlation between the geographical 
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distribution of chestnuts and the melissopalynological profiles of honey 

samples. Thus, the largest number of monofloral samples, with the dominance 

of typical honey plants, was found in the area of Cazin, Bužim, Bosanska Krupa 

and Buturović Polje, where the largest natural stands of chestnut forests are 

located. As an accessory species in polyfloral samples, it has the highest 

frequency in samples from the localities of Ustiprača, Srebrenica, Žepa and 

Konjic. 

Considering its biogeographical distribution, the chestnut had the greatest 

honey-bearing potential in the Continental region (28 samples), followed by the 

Alpine region (10), and the lowest in the Mediterranean biogeographic region 

(2). 

 

4. Discussion 

Chestnut honey is one of the fifteen typical monofloral honeys of the European 
continent (Persano Oddo et al, 2004). Analyzing the results of the research, we 
can see that monofloral honeys with a high percentage (from 85% to 99%) of 
pollen are typical honey-bearing species (Figure 3). 

The high proportion of chestnut pollen ensures the melissopalynological and 

botanical originality of the samples, which is not the case with other monofloral 

types, such as honey sage, heather, or linden. In comparison with the results of 

other research, there are evident matches, so the samples from the area of 

Croatia (Sabo, Potočnjak, Banjari & Petrović, 2011), Albania (Pupuleku, 

Kapidani, Naqellari & Gjeta, 2016), Spain (Ramos, Pérez & Ferreras, 2002) and 

Turkey (Temizer et al, 2018) are characterized by a high proportion of typical 

honey plants. A significantly high proportion of chestnut pollen grains is used as 

a botanical marker of the region, which is also applicable to our research. The 

research showed a specific distribution of monofloral samples that corresponds 

with the ecological and geographical distribution of chestnut forests in Bosnia 

and Herzegovina (samples from Cazin, Bosanska Krupa, Buturović Polje, etc.). 

In contrast to monofloral samples, polyfloral samples are represented in 

transitional areas of natural stands of chestnut forests. The share of chestnut 

pollen grains in polyfloral honeys is significantly lower and varies between 2% 

and 32% (Figure 3). 
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Figure 3. Melisopalynological profiles of samples in which chestnut pollen grains were identified 

By comparing palynological profiles of polyfloral samples with other research 

(Ramos et al, 2002; Sabo et al, 2011; Pupuleku et al, 2016; Rašić, Štefanić, 

Antunović, Jović & Kristek, 2018; Temizer et al, 2018) similarities are observed 

in terms of varying the share of chestnut as a honey plant, in the interval from 3 

to 40%. So far, chestnut research in Bosnia and Herzegovina has mainly focused 

on its ecological and synecological differentiation (Sučić, 1953a, 1953b; Glišić, 

1954; Wraber, 1958; Macanović, 2011; Stupar, Šurlan, Travar & Cvjetičanin, 

2014), morphological characteristics (Mujić et al, 2010; Mujagić-Pašić & Ballian, 

2011), chemical composition (Mujić, Alibabić, Ibrahimpašić, Jahić & Muslimović, 

2006) and diseases (Treštić, Dautbašić & Mujezinović, 2009).  This paper 

represents original research in the context of defining the potential of chestnut 

as a honey-bearing plant in the flora of Bosnia and Herzegovina. 

 

5. Conclusions 

Based on the results of the analysis of honey samples, it was concluded that 

the specific biogeographical distribution of chestnuts in the territory of Bosnia 
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and Herzegovina directly affects the melissopalynological composition of the 

samples, as well as the botanical characteristics of the honey. As part of the 

research, 4,520 chestnut pollen grains were identified in 40% of the analyzed 

honey samples. The research showed that the chestnut, as a honey-bearing 

plant, has great honey-making potential in the analyzed seasons. Given that 

this honey plant is characterized by a limited geographical distribution, high 

honey potential, natural enemies (chestnut wasp and fungi), but also high 

anthropogenic pressure, natural chestnut forests must be protected and 

marked in the cadastre of bee grazing in Bosnia and Herzegovina. 
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