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ABSTRACT  29	

For pollen analysis 19 honey samples were collected from different localities in Ereğli, Karapınar, 30	
Ayrancı and Nigde regions of Konya, Karaman and Ulukışla respectively in November 2015. All 31	
investigated honey samples were multifloral because of having secondary and minor pollen groups. 32	
The dominant group of pollen grains were determined as the families of Fabaceae in 2 samples and 33	
Scrophulariaceae in 5 samples, Helianthus annuus in 1 sample and Zea mays in 1 sample. Secondary 34	
pollen groups consisted of the families of Amaranthaceae, Brassicaceae, Fabaceae, Poaceae, 35	
Rosaceae, Scrophulariaceae and genera of Centaurea, Cistus, Eucalyptus and Linaria. Pollens of 55 36	
plant taxa were identified in examined honey samples of which 21 were as family, 30 were as genera, 37	
1 was as tribe and 3 were as species level. The total number of pollens (TPN-10) in 10 grams of honey 38	
was ranged from 332 to 42496. According to the results of TPN-10 analysis in honey samples, 3 39	
samples were normal and others were poor. The taxa of Zea mays, Cistus, Poaceae, 40	
Scrophulariaceae and Amaranthaceae as pollen source, Helianthus annuus and Brassicaceae as 41	
nectar source, Fabaceae, Rosaceae, Eucalyptus, Centaurea as nectar and pollen source were 42	
identified in the honeys. 43	
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 45	

ÖZ 46	

Ereğli, Karapınar, Ayrancı ve Ulukışla ilçelerinin farklı lokalitelerindeki 19 bal üreticisinden polen 47	
analizi yapmak için Kasım 2015’de bal örnekleri temin edilmiştir. İncelenen örneklerin tümü sekonder 48	
ve minör polen grubu içerdiği için multifloral bal olarak tespit edilmiştir. Fabaceae 2 örnekte, 49	
Scrophulariaceae 5 örnekte, Helianthus annuus 1 örnekte, Zea mays 1 örnekte dominant polen grubu 50	
olarak belirlenmiştir. Sekonder polen grubunda ise Amaranthaceae, Brassicaceae, Fabaceae, 51	
Poaceae, Rosaceae, Scrophulariaceae, Centaurea, Cistus, Eucalyptus and Linaria taksonları 52	
oluşturmuştur. Araştırılan bal örneklerinde 55 bitki taksonuna ait polenlerden 21’i familya, 30’u cins, 53	
1’i tribus, 3’ü ise tür düzeyinde tespit edilmiştir. Toplam polen sayısı 10 gram balda 332 ile 42496 54	
arasında değişiklik göstermiştir. TPS-10 değerine göre, araştırılan bal örneklerinden 3’ü normal, 55	
diğerleri zayıf bulunmuştur. Araştırılan ballarda; Zea mays, Cistus, Poaceae, Scrophulariaceae ve 56	
Amaranthaceae taksonlarının polen kaynağı, Helianthus annuus and Brassicaceae taksonlarının 57	
nektar kaynağı, Fabaceae, Rosaceae, Eucalyptus ve Centaurea taksonlarının nektar ve polen kaynağı 58	
olduğu belirlenmiştir. 59	

Anahtar kelimeler: Melissopalinoloji, TPS-10, Polen Analiz, Güney Anadolu Bölgesi, Türkiye 60	
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GENİŞLETİLMİŞ ÖZET 62	

Amaç: Balarıları, nektar ve polen toplamak amacıyla bulundukları bölgedeki çiçekleri ziyaret ederler. Arıların 63	
polen kaynağını ise doğal flora oluşturmaktadır. Floradaki polen kaynağı olan bitki türlerinin çeşitliliği ve 64	
çiçeklenme sezonlarının uzunluğu değişiklik göstermektedir (Baydar ve Gürel, 1998). Bala kalite veren 65	
etkenlerden birisi de içerdiği polen olup, balın hangi yöreye ait olduğunun tespit edilmesinde fayda 66	
sağlamaktadır. Balda yapılan polen analizleri, balların isimlendirilmesi ve menşeinin belirlenmesinde buna 67	
bağlı olarak da pazarlanmasında oldukça önem kazanmıştır. Bu çalışma ile İç Anadolu bölgesinden Ereğli, 68	
Karapınar (Konya), Ayrancı (Karaman) ve Ulukışla (Niğde) ilçelerinin farklı lokalitelerindeki 19 bal 69	
üreticisinden alınan örneklerin palinolojik yönden incelenerek, o yörelerde üretilen ballara ait nektar ve polen 70	
kaynağı olan bitkilerin tespiti amaçlanmıştır. 71	

Gereç ve Yöntem: Bal örnekleri 2015 yılının Kasım ayında Ereğli, Karaman, Karapınar ve Ulukışla 72	
bölgelerindeki üreticilerden temin edilmiştir. Polen analizleri için preparatlar, Uluslararası Arı Araştırma 73	
Birliğinin tavsiye ettiği (Louveaux ve ark. 1970) ve Doğan ve Sorkun (2002)’un geliştirdiği yönteme göre 74	
yapılmıştır. Polen preparatlarının hazırlanması amacıyla; homojen hale getirilmiş stok baldan steril tüplere 75	
alınan 10 gram bal, 20 mL distile su ilave edilerek su banyosunda 45C0 de bekletilerek, balın su içinde 76	
çözünmesi sağlanmıştır. Örnekler, 3500 devirde 45 dakika santrifüj edildikten sonra tüplerin dibinde oluşan 77	
polen çökeltisi, bir miktar bazik fuksinli gliserin jelatin ile bulaştırılarak daimi preparat hazırlanmıştır. 78	
Hazırlanan preparatlarda polenlerin hangi bitki taksonlarına ait oldukları belirlenmiş ve polenlerin sayımları 79	
yapılarak yüzde oranları hesaplanmıştır. Araştırılan bal örnekleri buna göre; Eser (< %3), Minör (%3-15), 80	
Sekonder (%16-44) ve Dominant (>% 45) olmak üzere 4 grupta incelenmiştir.10 gram balda Toplam Polen 81	
Sayısının belirlenmesi için her bir bal örneği bulunan tüplere, sayısı bilinen Lycopodium spor tableti ilave 82	
edilmiştir. TPS’na göre polenler, I- (< 20 000), II - (20 000-100 000), III- (100 000-500 000), IV- (500 000-1 83	
000 000), V-(>1 000 000) olmak üzere 5 kategoride sınıflandırılmıştır (Jose ve ark. 1989). 84	

Bulgular: Analiz sonuçlarına göre 12 ve 13 nolu örneklerde Fabaceae (Baklagiller), 7,9,17 ve 18 numaralı 85	
örneklerde Scrophulariaceae, 15 numaralı örnekte Helianthus annuus ve 5 numaralı örnekte Zea mays 86	
polenleri dominant bulunmuştur. Sekonder polen grubunda ise Amaranthaceae, Brassicaceae, Fabaceae, 87	
Poaceae, Rosaceae, Scrophulariaceae, Centaurea, Cistus, Eucalyptus and Linaria taksonları tespit 88	
edilmiştir. Bitki takson çeşidi minör ve eser grupta oldukça fazla iken dominant ve sekonder gruba doğru 89	
azalma göstermektedir. Toplam polen sayısı 17 numaralı örnekte en fazla iken 10 numaralı örnekte en az 90	
tespit edilmiştir. TPS-10’a göre 3,13 ve 17 numaralı örnekler kategori 2’de (normal polenli ballar), diğer 91	
örneklerin tümü kategori 1’de (zayıf polenli ballar) sınıflandırılmıştır. 92	

Sonuç: Bala nektar kaynağı oluşturan bitki taksonları dominant ve sekonder gruptaki polenlerdir. Bu 93	
çalışmadaki araştırma sonuçları 2015 yılı için Ereğli, Karapınar (Konya), Ayrancı (Karaman) ve Ulukışla 94	
(Niğde) ilçelerinin farklı lokalitelerinden alınan bal örneklerinde Zea mays, Cistus, Poaceae, 95	
Scrophulariaceae ve Amaranthaceae’nin polen kaynağı, Helianthus annuus ve Brassicaceae’nin nektar 96	
kaynağı, Fabaceae, Rosaceae, Eucalyptus, Centaurea taksonlarının ise hem polen hem de nektar kaynağı 97	
oluşturduğunu, ancak polen miktarı açısından zayıf olduğunu ortaya koymuştur. Araştırlan ballarda en 98	
yaygın bitki polenleri Asteraceae, Brassicaceae, Centaurea, Cistus, Echium, Fabaceae, Lamiaceae, 99	
Plantago, Poaceae, Rosaceae, Salix, Sarcopoterium ve Scrophulariaceae taksonlarına ait bulunmuştur. 100	
İncelenen örneklerin 19’u da, sekonder ve minör grupta bitki taksonlarına ait polenler içerdiği için multifloral 101	
özellikte bulunmuştur. 102	

 103	

INTRODUCTION 104	

Honeybees visit various flowers for collecting nectar 105	
and pollen. Pollen source of the bees varies 106	
depending on plant species in the flight areas. Also 107	
the pollen source in the flora is based on the lenght 108	
of flowering season and on the variety of plant 109	
species (Baydar and Gürel 1998). Therefore it is 110	

necessary to determine the diversity of the flora that 111	
is important for beekeeping. Melissopalynological 112	
analysis is an effective method to identify the 113	
floristic origin of honey. It plays a role in 114	
determining the nectar plants visited by foraging 115	
bees and also it helps to classify honey. 116	
Additionally, pollen analysis on honey informs 117	
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about its labeling and provenance for honey 118	
consumers when the source and quality of honey is 119	
obvious, it can be marketed more easily. 120	

The first pollen analysis in the honey was carried 121	
out by Pfister in 1845 (Kaya et al., 2005). The 122	
earliest melissopalynological study in Turkey, was 123	
performed by Sorkun and İnceoğlu between 1976 124	
and 1981 in Central Anatolian region firstly. In the 125	
following years, many researchers worked on this 126	
subject both in Turkey and in the other countries 127	
(Lieux 1972; Moar 1985; Sorkun et al. 1989; Çakır 128	
1990; Gemici 1991; Andrada et al. 1998;  Valencia 129	
et al. 2000; Silici 2004; Atanassova et al. 2004, 130	
2012; Yurtsever 2004; Kaya et al. 2005; Erdoğan et 131	
al. 2006, 2009; Taşkın and İnce 2009; Sabo et al. 132	
2011; Demir 2012; Song et al. 2012; Puusepp and 133	
Koff 2014, Çelemli et al. 2018).  134	

The cities of Konya, Karaman and Niğde, where 135	
honey specimens are collected, are located in the 136	
southeastern region of the Central Anatolia. This 137	
localities are in the transition zone between Irano- 138	
Turanian and Mediterranean phytogeographical 139	
regions. Ünal and Sağlam (2009) investigated flora 140	
in the region between Ayrancı Dam, Karakükürtlü 141	
Mountain, Alahan and Karaman. This area has a 142	
lower semi-arid very cold Mediterranean climate 143	
according to Emberger (Akman, 1990). 144	

Dominant plant taxa of forest vegetation consist of 145	
Amygdalus orientalis, Quercus pubescens, 146	
Juniperus excelsa. Dominant species of steppe 147	
vegetations are consist of Gundelia tournefortii, 148	
Genista aucheri, Astragalus microcephalus, 149	
Astragalus gummifer, Astragalus angustifolius 150	
subsp. angustifolius var. angustifolius, 151	
Acantholimon ulicinum subsp. ulicinum, Thymus 152	
sipyleus subsp. sipyleus var. sipyleus, Genista 153	
involucrata. The families of Asteraceae, Fabaceae, 154	
Lamiaceae, Brassicacae and Caryophyllaceae 155	
have the most species in this area respectively. 156	
Karaömerlioğlu and Düzenli (2008) studied flora of 157	
Niğde, Konya and Karaman regions. Their results 158	
showed that the families of Fabaceae, Asteraceae, 159	
Lamiaceae and Poaceae had the widespread plant 160	
taxa similar to findings of Ünal and Sağlam (2009). 161	

It is known that pollen analyses in honeys produced 162	
in Central Anatolian region are limited (Sorkun and 163	
İnceoğlu, 1984; Kaplan and İnceoğlu 2002; Bağcı 164	
and Tunç, 2006). The purpose of this study is to 165	
identify the plant species in the research areas that 166	
honey bees prefer as a source of nectar and pollen 167	
and it is a further contribution to 168	

melissopalynological survey of honey samples in 169	
Central Anatolia region. 170	

 171	

MATERIALS AND METHODS 172	

Honey samples 173	

Honey samples (500 g) to be investigated were 174	
collected from honey producers with different 175	
localities in Ayrancı (Karaman), Ereğli, Karapınar 176	
(Konya) and Ulukışla (Niğde) in November 2015 177	
(Fig. 1). 178	

Preparation of pollen slides from honey 179	
samples 180	

For pollen analysis, the pollen preparations were 181	
prepared as recommended by the International Bee 182	
Research Assosiation (Louveaux et al.1970) and 183	
modified by Sorkun and Doğan (2002). Accordingly, 184	
ten grams of each honey was dissolved in 20 mL of 185	
distilled water in the sterile test tube. The solution 186	
was centrifuged for 45 min. at 3500-4000 rpm. The 187	
supernatant solution was poured and small 188	
quantities of each pellet at the bottom of the tubes 189	
were mounted with basic fuchsin added glycerine 190	
gelatin on permanent glass slides. 191	

For microscopic analysis of the pollen taxa of honey 192	
samples, two slides were prepared from each 193	
sample. The counting and identification of pollen 194	
grains in honey samples were carried out by a 195	
Nikon Eclipse E 100 microscope and 196	
microphotographs were taken under a Leica 197	
DM750 in Department of Biology at Sinop 198	
University. 199	

Pollen microphotographs belonging to examined 200	
honey samples were given in Fig. 2 and Fig. 3. For 201	
identification of pollen types, pollen reference 202	
collection, palynological literatures and atleses 203	
were used (Erdtman 1954; Kapp et al. 2000; Aytuğ, 204	
1971; Lewis et al. 1983; Faegri and Iversen 1989; 205	
Moore et al. 1991; Gemici 1991; Pehlivan, 1995; 206	
Sorkun, 2008; Song et al., 2012). 207	

The types of pollen grains were classified into four 208	
groups according to percentages: I- Rare group (< 209	
3%), II- Minor group (3%-15%), III- Secondary 210	
group (16% -44%), and IV- Dominant group (> 211	
45%). 212	

The total number of pollens (TNP in 10 g honey), is 213	
used for distinguishing between articial and natural 214	
honey. For the quantitative analysis of honey 215	
samples, the preparation is the same as the 216	



ARAŞTIRMA MAKALESİ / RESEARCH ARTICLE 

	 	 													U. Arı D. – U. Bee J. 2018, 18 (2): 73-86 76	

method described above. 20 mL of distilled water 217	
and tablets containing a known number of 218	
Lycopodium spores available from Department of 219	
Geology, Lund University, Sweden was added on 220	
ten grams of honey which was homogenized by 221	
mixing it thoroughly with a sterile glass rod. After 222	
the tablet dissolved in the water, the tube was 223	
centrifuged for 30 min. at 3500-4000 rpm then, the 224	
supernatant liquid was poured off. 0.1 mL 50% of 225	
glycerine was added to the residue in the tube. 226	

0.01mL of this mixture was taken for preparations.  227	
Based on the TPN-10 value, the pollen grains were 228	
classified into 5 categories;  Category I (< 20 000 229	
pollen grains per 10 g honey), Category II (20 000- 230	
100 000 pollen grains per 10 g honey), Category III 231	
(100 000-500 000 pollen grains per 10 g honey), 232	
Category IV (500 000-1 000 000 pollen grains per 233	
10 g honey), and Category V (>1 000 000 pollen 234	
grains per 10 g honey) (Jose et al., 1989). 235	

 236	

 237	
Figure 1. The map is showing the collecting area in examined honey samples 238	

 239	

RESULTS 240	

In total, 55 plant taxa were identified from 19 honey 241	
samples, including taxa of 48 melliferous (e.g. 242	
Apiaceae, Brassicaceae, Centaurea, Linaria, 243	
Lamiaceae, Rosaceae) and 7 non melliferous 244	
(Amaranthaceae, Betula, Fraxinus, Pinus, 245	
Plantago, Poaceae, Zea mays). Of these taxa, 21 246	
were as family, 1 was as tribe, 30 were as genera 247	
and 3 were as species level. 248	

In the Ereğli district, two most dominant pollen 249	
groups consist of Zea mays in sample 5 and the 250	
family of Scrophulariacae in samples 7 and 9. 251	
There was no dominant pollen groups in samples 1- 252	

4, 6,8 and 10. The taxa of Fabaceae (samples 253	
1,4,8), Scrophulariaceae (samples 1, 4, 8, 10), 254	
Linaria (samples 4, 7, 8, 10), Poaceae (samples 2 255	
and 3), Amaranthaceae (sample 3) and 256	
Brassicaceae (sample 6) were identified as the 257	
secondary pollen groups. Secondary pollen group 258	
was not found in samples 5 and 9 (Table 1). 259	

In sample 11 which was collected from Karapınar 260	
(Konya) region, the family of Rosaceae was 261	
determined as the secondary pollen group. 262	
Dominant pollen group was not observed in this 263	
sample.  264	
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Seven samples were collected from Karaman 265	
region. The families of Fabaceae (samples 12 and 266	
13), Scrophulariaceae (samples 17 and 18) and 267	
Helianthus annuus (Sample 15)  were the dominant 268	
pollen groups. Eucalyptus (Sample 13), Fabaceae 269	
(Sample 14, 16, 19), Centaurea (Sample 15) and 270	
Scrophulariaceae (14, 16) were the secondary 271	
pollen groups in this region. Dominant pollen group 272	
was not seen in sample 14 and the secondary 273	
pollen group was not in sample 18. 274	

In the Ulukışla region, there was not any dominant 275	
pollen group. The genus of Cistus and the family 276	
Fabaceae were determined as the secondary 277	
pollen groups. 278	

Asteraceae, Brassicaceae, Centaurea, Cistus, 279	
Echium, Fabaceae, Lamiaceae, Plantago, 280	

Poaceae, Rosaceae, Salix, Sarcopoterium and 281	
Scrophulariaceae were the most common pollens 282	
belonging to plant taxa in honey samples (Table 1 283	
and 2).  284	

TNP-10 values range from 332 to 42.496. 285	
Investigated 19 honey samples were multifloral 286	
honey. The term of multifloral honey is used 287	
containing secondary and minor groups of pollen 288	
taxa while the term of unifloral honey is not derived 289	
mainly of secondary and minor pollen groups. While 290	
the highest number of TPN-10 was in sample 17, 291	
the lowest was in sample 10 (Table 1). While 292	
samples 3,13 and 17 was classified in Category II 293	
based on TNP-10, other examined samples were in 294	
classified in Category I. 295	

 296	

 297	
Figure 2. A-Ailanthus (X1000) B-Amaranthaceae (X1000) C-Apiaceae (X1000) D-Asteraceae (X1000) E-Betula (X1000) 298	
F-Brassicaceae (X1000) G-Caryophyllaceae (X1000) H-Centaurea (X1000) I-Cistus (X1000) J-Citrus (X1000) K- 299	
Cyperaceae (X1000) L-Echium (X1000) M- Erica (X1000) N- Eucalyptus (X1000) O- Fabaceae (X1000) P-Fumana 300	
(X1000) R-Geraniaceae (X1000) S-Hedera helix (X1000) T-Helianthus annuus (X1000) U-Lamiaceae (X1000) Scale bar: 301	
20 µm. 302	


