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Abstract 
 
 

This study presents the pollen contents of twenty-five honey samples collected from 
five different locations in Delta state, Nigeria vis: Koko, Abbi, Obiaruku, Warri 
town and Asaba. The samples were found to contain seventy four pollen types of 
which seventy two belonging to twenty eight families were identified. The dominant 
pollen types found include Combretaceae/Melastomataceae, Diospyros sp, Lennae 
sp, Elaeis guineenses, Rubiaceae, Syzigivm sp. Myrtaceae, Sterculiaceae and  
Hymenocardia acida. These plants are characteristic of the Freshwater Swamp 
Forest vegetation typical of the Niger Delta area of Nigeria. The pollen spectra 
indicated the various plants visited by Honey bees and the sources of nectar used in 
the production of honey. The high pollen types, concentration and diversity showed 
that the samples were of botanical origin, and ascertained the geographical source of 
the Honey samples. 
 

 
Keywords:  Palynology, Pollen, Honey, Niger Delta   

 
Introduction 
 

Over the years, the application of melissopalynology has increased 
considerably, it is now possible to trace the geographical origin of  a particular honey 
sample since the pollen spectra  of the sample reflects the flora and floral make up of 
the geographical location where the honey sample was produced.  
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Through melissopalynology, it is also possible to determine if a sample of 

honey is adulterated or is of botanical origin. It is also possible to determine if the 
honey sample is poisonous or totally fit for consumption by human beings as some 
honey samples could be poisonous to children or people with certain diseases. Aside 
these many applications of melissopalynology, it has also been used in the 
determination of the plant types visited by the bees during the course of nectar 
collection, the plants that are most preferred by the bees and also the detection of the 
presence of heavy metals in honey samples.  

  
Pollen grains are the essential tools in the analysis of honey. Different types of 

pollen are used to indicate floral nectar sources utilized by bees to produce honey. 
Relative pollen frequency is often used to verify and label a honey sample as to the 
major and minor nectar sources. This information has important commercial value 
because honey made from some plants commands a premium price. Even non-
premium grades of honey require certain types of verification because they must be 
correctly labeled before they are marketed. Identifying and quantifying the pollen in 
honey samples is one of the best ways to determine the range of nectar types used to 
produce a honey, and therefore label correctly, based on actual foraging resources. 
Another reason that pollen analyses of honey are often required is to identify 
geographical source of origin (Vaughn and Bryant, 2001). The pollen from the 
combination of wind and insect-pollinated taxa found in a honey sample will often 
produce a pollen spectrum that is unique for the specific geographical region where it 
was produced. 

 
Honey has been claimed (Abdulla and Abdulaziz, 1998) to have therapeutic 

properties (exhibiting healing powers) in the treatment of digestive, respiratory, 
cardiac and rheumatic disorders. Several studies have reported honey’s 
immunological, antibacterial, anti-inflammatory, antipyretic properties besides its 
importance in terms of energy intake (Molan, 2001). Furthermore, honey has been 
proved to possess wound healing and analgesic actions (Jusbin, 1996; Abdulla and 
Abdulaziz, 1998; Pereira et al., 1998). 

 
In recent years, melissoplaynology has attained a topic of global status, this is 

borne out of the fact that not only is honey useful as a food supplement, it is 
increasingly used in the treatment of various diseases (Molan, 2001). This is because 
honey contains bioactive ingredients contained in nectar and pollen of medicinal 
plants which were foraged by the bees in the cause of honey production. Some 
cultures believe that honey has many practical health uses.  
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It is used as an ointment for rashes, burns and even extensively to soothe sore 
throat. The antibacteria properties of honey are as a result of low water activity 
causing osmosis, hydrogen peroxide effect and high acidity. Honey possesses 
numerous nutritional, healing, and prophylactic (preventative) properties. These are a 
direct consequence of its chemical composition. 

 
The study of pollen in Honey dates as far back as the nineteenth century, 

starting with the pioneering work of Pfister (1895). Since this period, several workers 
have examined the pollen contents of various Swiss, French, American, India and 
other European honey samples (Maurizio 1951, Louveaux et al. 1970, Atanassova et 
al. 2004, Sofia 2004, Sadia et al. 2008, Bhargava et al. 2009) and in Africa, Smith 1956 
in Sowunmi 1976, 2001, Agwu and Akanbi, 1985, Agwu and Okeke, 1997, Agwu and 
Njokuocha, 2004, Adekanbi and Ogundipe, 2005, Ige and Olunloyo 2007, Ige and 
Apo, 2007 and Ige and Modupe, 2010. However no study has been carried out on the 
honey samples from the Niger Delta region in Nigeria. This formed the basis for this 
research, aimed at identifying the pollen contained in the honey samples as far as 
possible, in order to ascertain the botanical and geographical origins of the honeys.  
 
Materials and Methods 
 
Materials 
 

In this study, twenty-five honey samples collected from 5different locations in 
Delta state, each from different local governments in the state were analysed. The 
samples were collected from Koko in Warri north local government area, Warri town 
in Warri south local government area , Abbi in Ndokwa west local government, Asaba 
in Oshimili south local government area and  Obiaruku in Ukwuani local government 
area of the state. 
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Fig 1: Map of Delta State showing the five Local Government Areas studied 
 

Method 
 
Laboratory Treatment 
 

Laboratory treatment is the first step in the methods employed in pollen 
analysis of honey samples. The reason for this treatment is to make sure that the 
pollen grains in the honey samples are free of surrounding matter and embedding 
medium and can be easily mounted on slides for microscopic study and subsequent 
identification. 

 
The honey samples were subjected to series of analysis as recommended by 

Sowunmi 1976. 
 
10g of the honey sample was dissolved in 30ml of warm (not hotter than 

40oC) weak solution of concentrated sulphuric acid (acid:water = 1:200) to remove 
colloidal  matter. 
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The mixture was centrifuged for 10 minutes at 3000rmp and decanted. 
Distilled water was added to the filtrate and mixed well using an electric mixer.  

 
It was then poured into a calibrated centrifuge and more distilled water was 

used to ensure complete transference after which it was centrifuged and treated with 
acetolysis: Acetic anhydride and concentrated H2SO4 at 9:1 mixture was added. It 
was then centrifuged and decanted into a special bottle labeled “acetolysis waste”. 
10ml of glacial acetic acid was added and it was mixed well to ensure homogenous 
mixture. It was then centrifuged and decanted. 

 
10ml of distilled water was added, to the resulting filtrate, the mixture was well 

stirred, then 70% ethanol was added to disperse all foam. The resulting mixture was 
centrifuged and decanted. 10ml of absolute ethanol was then added, mixed well with 
the filtrate, after which it was centrifuged, decanted and drained well. Few drops of 
glycerin were the added to act as lubricant and as a mounting medium to prevent the 
sample from drying. 
 
Microscopic Study 

 
10µl of each sample that had been treated in the laboratory was put into 

different slides and covered with a cover slip, 22x22mm. Microscopic study of the 
slides was carried out making use of a light microscope. The objective lens at 
magnification of x40 was used to view the pollen content of the slides. Identification 
of the pollen contents of samples was carried out by comparison with reference 
collection photomicrographs, pollen atlases, and published floras which gave brief 
descriptions of pollen morphology and identification tips were consulted, as well as 
several other relevant literature that contain previous pollen identification works such 
as Legoux(1978), Moore and Webb (1978) and Sowunmi (1973, 1995). 
Photomicrographs of selected pollen types contained in the samples were taken. 
 
Result 
 

74 pollen and spore types were identified in all samples, out of which 72 were 
identified and 2 were unidentified.  Table 1 showed the pollen and spore types 
contained in the samples, their respective count and the percentage frequency. 
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Table: 1   Showing Pollen and Spore Types Found in the Honey Samples, 

Absolute Count and Their Percentage Composition 
 

 
Pollen and spore Asaba Abbi Koko Warri Obiaruku 
 Count % Count % Count % Count % Count % 
Acacia cf. senegal 315 0.058 3 0.0004 - - - - - - 
Acacia sp. 131 0.024 18 0.003 3 0.009 1 0.001 - - 
Adenodolichos paniculata - - 161 0.023 - - 1 0.001 13 0.125 
Afzelia africana - - 31 0.004 2 0.006 90 0.081 - - 
Alchornea sp. - - 60,750 8.525 450 1.403 540   

0.483 
- - 

Anacadium occidentale type - - - - - - 1 0.001 - - 
Anonidium sp. 34 0.006 6 0.0008 4 0.013 1 0.001 4 0.038 
Antidesma sp. - - 4,050 0.568 - - - - - - 
Asteraceae 64 0.012 - - - - - - - - 
Asystasia decipiens 325 0.059 - - - - - - - - 
Asystasia sp. 53 0.010 - - - - - - - - 
Basilicum sp. 63 0.012 - - - - - - - - 
Bombax sp. - - - - - - 30 0.027 - - 
Brachystegia eurycoma - - - - 4 0.013 - - - - 
Bridellia sp. - - - - 1 0.003 1 0.001 - - 
Bridellia cf. micrantha 60 0.011 414 0.058 - - 1 0.001 - - 
Cassia sp. 390 0.071 - - - - - - 8 0.076 
Caesalpinaceae - - - - 8 0.026 51 0.025 - - 
Celtis sp. - - - - 1 0.003 - - - - 
Citrus sp. - - - - - - - - 1 0.010 
Combretaceae/Melastomataceae 38,700 7.0 445,500 62.5 60 0.187 50,220 44.93 1,399 13.44 
Daniellia oliverii 650 0.118 24 0.003 1 0.003 244 0.218 - - 
Delonix regia - - - - - - 3 0.003 27 0.259 
Diospyros sp. 183,365 33.498 - - - - - - - - 
Dombeya buetnerri 1,275 0.233 3 0.0004 - - - - - - 
Elaeis guineensis - - - - 121 0.377 1080 0.966 855 8.21 
Entada abyssinica - - - - - - 34 0.03 - - 
Erythrina sp. type 322 0.059 - - - - - - - - 
Erythrina cf. addisonea - - 26 0.004 - - - - - - 
Euphorbia hirta - - 12,199 1.718 - - - - - - 
Grewia barteri - - - - - - - - 376 3.612 
Grewia cf.  brunnaea - - - - - - - - 16 0.154 
Grewia coriacea 66 0.012 - - - - - - - - 
Grewia flavescens - - - - - - 363 0.325 29 0.279 
Grewia sp. - - - - - - 183 0.164 - - 
Hymennocadia acida - - 1,633 0.229 61 0.190 3,600 3.22 1,441 13.84 
Hyphaene sp. - - 9 0.001 97 0.303 270 0.24 1 - 
Jatropha gossypifolia - - 46 0.007 - - - - - - 
Lannea sp. 96750 17.675 48,600 6.82 29,490 91.95 50,760 45.42 875 8.406 
Mangifera indica 63 0.012 - - 1 0.003 - - - - 
Mimosa pigra - - 453 0.064 - 0.009 - - - - 
Mimusops sp. 586 0.107 69 0.01 - - 60 0.054 67 0.644 
Moraceae - - - - 60 0.187 - - - - 
Morinda lucida - - - - 3 0.009 - - - - 
Myrtaceae 53 0.010 10,250 1.438 31 0.010 901 0.806 - - 
Nauclea sp. Type - - - - 270 0.842 181 0.162 - - 
Oldenladia corymbosa - - 136 0.019 1 0.003 - 0.003 - - 
Papilionaceae 69 0.013 - - - - - - - - 

Parinari cf. kerstingii 3253 0.594 923 0.130 - - - - - - 

Parinari sp. - - - - - - 153 0.137 34 0.106 

Parkia biglobosa 3,360 0.614 51 0.007 14 0.044 61 0.055 6 0.058 

Paullinia pinnata 195 0.036 71 0.010 1 0.003 - - - - 

Pavetta sp. 11,610 2.121 2,430 0.341 150 0.468 - - 7 0.067 

Phyllanthus discoideus  - - 4,116 0.578 - - - - - - 

Piliostigma thoningii - - 2,317 0.325 - - - - - - 

Pipitadeniastroma  - - 115 0.016 183 0.571 720 0.644 360 3.46 
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Discussion 
 

Seventy two pollen types belonging to twenty eight families were identified in 
this study. Fifty three were identified to specie level and nine were identified to family 
level. The identified species belong to varying genera of native herbs, shrubs, grass 
and trees. There were pollen of varying shapes, sizes and morphological features, 
suggesting that the honey samples are multifloral. In addition, fungal and bryophyte 
spores, palynodebris from probable sources such as honey comb debris and particles 
were also found. In total, about 1,414,264 pollen and spores were counted in all 
studied slides, making use of the view count method (Adeonipekun, 1989). 

 
All honey samples were found to be rich in both pollen concentration and 

pollen diversity. The sample from Abbi contained the highest number of pollen grains 
with a total pollen count of 712,634, the sample from Asaba contained a total pollen 
count of 547,384, the sample from Warri Town had a pollen concentration of 
111,765, the sample from Koko was next with a pollen concentration of 32,072 and 
with the lowest pollen concentration is the sample from Obiaruku with a total pollen 
count of 10,409. 

 
In pollen diversity however, the sequence is quite different. The sample from 

Abbi contained the highest pollen diversity with 34 different pollen types, the sample 
from Warri Town contained 32 different pollen types, the sample from Asaba and 
Koko both contained 30 different pollen types and the sample from Obiaruku 
contained 24 different pollen types. This is an indication that the bees did collect 
pollen grains from very diverse plant types for the production of honey and did really 
traversed long distances just for nectar collection.  

africanum 

Poaceae - - 690 0.097 24 0.075 139 0.124 - - 
Polygala cf. rarifolia - - 3 0.0004 - - - - - - 
Protea sp. - - - - 1 0.003 - - - - 
Rauvolfia vomitora 20 0.004 - - - - - - - - 
Rubiaceae 205,110 37.47 117,450 16.48 930 2.90 900 0.805 - - 
Sterculiaceae - - - - - - - - 648 6.23 
Sterculiaceae type - - - - - - 750 0.671 - - 
Syzgyium sp. - - - - - - - - 4,095 39.34 
Thumbergia sp. type - - - - - - - - 12 0.115 
Triumfetta sp. 195 0.036 - - - - - - - - 
Triumfetta type 193 0.035 - - - - - - - - 
Uapaca sp. - - - - 58 0.181 2 0.002 36 0.346 
Unidentified  - - 21 0.003 30 0.094 1 0.001 94 0.90 
Unknown - - - - - - - - 6 0.058 
Vernonia amygdalina 63 0.012 46 0.007 -  -  -  
Vernonia sp. 51 0.009 - - - - - - - - 
Vitex domaina - - 20 0.003 - 12 - 0.038 424 0.379 
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The samples from Abbi, Koko and Warri Town contained dominant pollen 

types (45% and above of the total pollen count).  The dominant pollen type from 
Abbi was Combretaceae/Melastomataceae, from Koko the Lannae sp type and from Warri 
Town Lannae sp and Combretaceae/Melastomataceae were the dominant types. The 
Lannae sp and Combretaceae/Melastomataceae pollen type were the most dominant having 
dominated in 2 of the three samples containing dominant pollen types. Secondary 
pollen types (making up 16-44% of the total pollen count) were found in the Asaba, 
Abbi and Obiaruku samples. The secondary pollen in the Asaba sample are Rubiaceae 
and Diospyros sp, the Rubiaceae pollen type in Abbi and the Syzygium sp type in Obiaruku. 

 
In general, the pollen types with the highest occurrence from Asaba were 

Rubiaceae, Diospyros sp, Lannea sp and Combretaceae/Melastomataceae, from Abbi were, 
Combretaceae/Melastomataceae, Rubiaceae, Alchornea sp, Lannea sp, Euphorbia hirta and 
Myrtaceae, from Koko were, Lannea sp, Rubiaceae and Alchornea sp, from Warri Town 
were, Lannea sp, Combretaceae/Melastomataceae and Hymenocardia acida, from Obiaruku 
were Syzygium sp, Hymenocardia acida, Combretaceae/Melastomataceae, Elaeis guineensis and 
Sterculiaceae. 

 
The  Combretaceae/Melastomataceae, Lannea sp, Acasia sp, Rubiaceae, Anonidium sp, 

Afzelia Africana, Acasia sp, Alchornea sp, Myrtaceae, mimusops sp, Parkia biglobosa, Pavetta sp 
pollen types were found in at least 4 of the five samples showing that vegetation of 
Asaba, Abbi, Koko, Warri Town and Obiaruku are similar. The presence of such 
pollen types belonging to such families as Acanthaceae, Combretaceae, Arecaceae, 
Euphorbiaceae, Myrtaceae, Rubiaceae, Sterculiaceae, Dombeya buetnerri, showed that the honey 
samples were produced from a mangrove vegetation area. 

 
The sample from Abbi was the best of all honey samples analyzed because it 

was the richest in both pollen concentration and diversity. The other samples though 
not as rich as the Abbi sample were also rich in both pollen concentration and 
diversity and are also nutritionally rich. Ige and Apo (2007) reported that the more the 
pollen type/pollen content, the more the source of nectar collection and the more the 
richness of the honey. The dominance of the Lannea sp and 
Combretaceae/Melastomataceae pollen types as well as their presence in all samples 
showed that these plants produce nectar which is sweet and inviting to the honey bees 
and hence honey bees in these areas have a preference for nectar from these plants. 
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Conclusion 
 

All studied honey samples showed high specie diversity, with a total of seventy 
four different pollen types, showing that the bees traversed considerable distance in 
search of suitable food materials such as nectar to meet their nutritional requirement 
as well as for honey production. 

 
The presence of very diverse and large number of pollen grains indicated that 

the honey samples are of botanical origin and not of any other adulterated source. 
 
The pollen spectra of the honey samples have given an insight into the 

vegetation type of the respective locations in which they were produced as well as the 
plant types visited by the bees. This is an important indicator of ecological interaction 
between bees and plants in the area of production. 
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Plates 1-3. Photomicrographs of Some of the Pollen and Spore Types Found in 

the Samples 
 

                       
(a) Acasia sp                                                 (b) Asystasia decipien 

                        
(c) Caesalpiniaceae sp                                 (d) Daniellia oliveri 

                 
(e) Dombeya cf. buetneri                                  (f) Elaeis guineensis  
                                                          

Plate1 
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(a) Grewia flavescens                                     (b) Hymenocardia acida          
         

               
(c) Hypheane sp                                             (d) Jatropha gossypifolia                      
               

               
(e) Lannae sp                                                   (f) Morinda lucida    
 

Plate2 
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(a) Parinari cf. kerstingii                                    (b) Parkia biglobosa      
  

                     
(c) Piliostigma thoningii                                    (d) Pipitadeniastrum africanum       
     

                        
(e) Ravoulfia vomitoria                                       (f) Sterculiaceae sp 
                                                              

Plate 3 
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