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Abstract 

Pollen is a crucial part in flowering plants with a special structure and function. Pollens produce metabolites like 
proteins, nucleic acids, carbohydrates, lipids and vitamins that are responsible for their physiological and metabolic 
activities. These metabolites cause various types of allergies in humans. Samples and records were taken at the Yelwa 
campus of Abubakar Tafawa Balewa University, Bauchi. Fifty (51) species of pollens belonging to 28 families were 
identified. The most dominant families were Meliaceae, Fabaceae and Anacardiaceae. The family with most pollen was 
Fabaceae at 29.05 % followed by the Meliaceae at 12.11 % and Anacardiaceae 10.10%. The highest pollen counts were 
in the month of November (368) followed by December (340). Correlation was used to determine the relationship 
between pollen distribution and some meteorological parameters. It was observed that pollen concentration correlated 
positively with air pressure, temperature, wind direction and negatively correlated with rainfall and relative humidity. 
Allergic data gathered from Yelwa campus showed more allergic cases during the month of November and December. 
This study suggest that pollen may be the causative agents of most allergic cases in the studied area. 
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1. Introduction

Pollen is a crucial part in the flowering plants with a special structure and function. Pollen is a single celled 
microgametophytes of seed plants, which produce sperm cells. Pollen grains have exine, which protects the sperm cells 
during movement from the stamens to the pistil of flowering plants. 

Numbers of metabolites pollen grain contains like proteins; nucleic acids; carbohydrates, lipids and vitamins which are 
responsible for their physiological and metabolic activities [1]. Pollen grains releases proteins and other chemical 
metabolites in the environment at different rates and in different quantities depending primarily on specific differences. 
Such differences are responsible for the different types of allergic reactions caused by pollen grains [2]. Pollen 
concentration in the atmosphere depends partly on pollen dispersal of local flora and partly on the atmospheric 
transport of pollen from adjacent and distant regions. In analyzing the temporal and spatial variations of pollen 
concentrations; it is also necessary to address the meteorological and environmental factors such as temperature, 
precipitation, relative humidity, sunshine durations, wind speed and direction [3], [4], [5]. These factors are crucial both 
for the release of the pollen grains and for their atmospheric transport [6], [7].  
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The human immune system is a complex system that aims to trigger responses to dangerous foreign substances. Allergy 
is a condition in which immunoglobulin E (IgE) antibody-mediated immunologic responses occur in reaction to 
harmless antigens and are tailored at structures generally considered to be safe. 

Production of immunoglobulin E (IgE) antibodies against the allergen leads to the excessive activation of certain white 
blood cells that result in an excessive inflammatory response in an allergic individual. Typical symptoms include allergic 
conjunctivitis (red eyes), allergic rhinitis (a runny nose) and contact dermatitis (skin inflammation/rash) [8]. 

Allergen exposure during the pollen season is a low-dose challenge over a long period and is more like the natural course 
of allergy development than high-dose allergen challenge. It is known from both experimental studies and real life that 
very high doses of allergen can elicit asthma symptoms in non-asthmatics [9]. 

2. Material and methods 

2.1. Study Area 

The study was conducted within Yelwa Campus, Abubakar Tafawa Balewa University, Bauchi, Bauchi State latitude 10o 

16I 50 II N and latitude 9 46' 54'' E and 9 47' 54'' E.  

 

Figure 1 Map showing sampling points in Abubakar Tafawa Balewa University, Yelwa campus 

2.2. Plant materials  

All plant materials were taken from flowering plants in Abubakar Tafawa Balewa University, Yelwa Campus, Bauchi. 
The plants encountered were identified to species level using relevant flora books. Voucher specimen and pollen slides 
were kept in the University herbarium. 

2.3. Palynological study 

Ten (10) to Fifteen (15) plant specimen were used and from each plant specimen at least eight to nine pollen grains 
were prepared; anther was squashed gently and 1 drop of glycerine and alcohol was used to remove the waxy 
substances on the anther. Then, covered with a cover slip and viewed under light microscopy at x40 objective lens, 
procedures were as described by [10]. Pollen counts, description and identifications were in accordance with those of 
[11] as amended by [10]. Specimens were photographed under oil immersion using AM scope microscope camera (MV 
1000.FM A 050). 
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2.4. Metrological data  

Meteorological parameters over the study period were obtained from Nigerian Metreological Agency (NIMET), Bauchi 
Metropolis. 

2.5. Allergic data   

Allergic data were collected from ATBU medical center Yelwa Campus. 

2.6. Statistical analysis 

Mean and the corresponding standard error, simple percentage and correlation were carried out using SPSS version 21. 

3. Results

Figure 1 Showing total sum of pollen occurrence of some flowering plants in Abubakar Tafawa Balewa University, 
Yelwa Campus, Bauchi 

Figure 1 showed the occurrence of pollen observed at Yewa campus. Khaya senegalensis, Azadirachta indica, Mangifera 
indica, and Parkia biglobosa had the highest occurrence of pollen types. 

Table 1 Monthly meteorological during sampling period of some pollen of flowering plants in Abubakar Tafwa Balewa 
University, Yelwa Campus, Bauchi from August – December, 2016 

Months Average 
temperature (C) 

Rainfall 
(mm) 

Relative 
humidity (%) 

Wind 
(m/s) 

Air pressure 
(mmHg) 

August 29.8 413.5 73 116.6 47.6 

September 30.6 287.6 70 103.4 47.6 

October 33.8 0.6 52 93.7 46.3 

November 34.5 0.0 22 101.3 45.3 

December 31.8 0.0 15 137.6 61.1 

Table 1, showed the month of August had the highest rainfall at 413.5mm and the highest relative humidity at 73%; 
least temperature was observed in the month of September 29.8oC. Wind was highest in December at 137.6 m/s. In 
August and September high air pressure was recorded 47.6 mmHg. The highest temperature recorded was in November 
also having the least air pressure and little or no amount of rainfall; it was also observed in the month of December 
followed by October with least amount of wind. The positive correlation between environmental factors (especially 
wind speed, air pressure and temperature), pollen abundance and allergic cases suggest that pollen grains are among 
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the major allergens of the studied environment, Yelwa campus, A.T.B.U, Bauchi. This also, reflects the environmental 
implications of pollen grains in the studied area and suggest necessary precautionary measures. 

Table 2 Monthly cases of allergies between sampling periods from August – December, 2016 at Abubakar Tafawa 
Balewa University Yelwa Campus Medical Bay 

Sr. No. Months Number of allergic cases  

1 August 71 

2 September 89 

3 October  94 

4 November 109 

5 December 112 

In relation to allergy data gathered from Abubakar Tafawa Balewa University medical care at Yelwa Campus Bauchi in 
table 2. Highest occurrence of allergy was observed in November and December. This could be as a result of less humid 
condition and relatively strong wind which can aid pollen distribution by wind. 

Table 3 Correlation between meteorological data and monthly pollen occurrence 

Metrological data Correlations Monthly pollen occurrence 

(P>0.05)  

Rainfall -0.895* 0.808 

Relative Humidity -0.967**  

Average Temperature 0.619  

Wind  0.366  

Air Pressure 0.600  

* - Correlation is significant at the 0.05 level (2-tailed). 
**- Correlation is significant at the 0.01 level (2-tailed). 

4. Discussion 

Khaya senegalensis, Azadirachta indica, Mangifera indica, and Parkia biglobosa had the highest occurrence of pollen 
types observed at Yelwa campus According to [10], Entomophilis (insect pollinated) plant produce relatively few pollen 
grains. Plants having only a portion of their pollen grains airborne are termed amiphiphilious. Metrological data showed 
August had the highest rainfall at 413.5 mm followed by September with the least temperature at 29.8 C and the highest 
relative humidity. Wind was highest at December at 137.6 m/s followed by August with high air pressure at 47.6 mmHg 
followed by August and September. The highest temperature recorded at November also having the least air pressure 
and little or no amount of rainfall, also recorded at December followed by October with least amount of wind. 

In this study pollen concentration correlated positively with air pressure, temperature, wind direction at 0.619, 0.366, 
0.600 and negatively correlated with rainfall and relative humidity at -0.895, -0.967 which showed significance at 
p<0.05and p<0.01. Temperature affects the hygroscopic movement and water rupture of pollen grains that help to 
liberate pollen easily to the atmosphere [13]. Rebeiro et al., (2003), showed a significant correlation between airborne 
pollen concentration and certain meteorological parameters [14]. Pollen concentration positively correlated with 
temperature, wind direction and negatively correlated with rainfall and number of rainy days. Nevertheless, weather 
variables (wind, humidity, temperature, etc.) also influence pollen and spore behaviour and dispersion in the 
atmosphere [15]. In a 2008 study, Kasprzyk found that several meteorologic variables were influential in the daily 
ragweed pollen concentration. The maximum, mean, and change in temperature and the dew point variables were 
positively correlated with pollen concentration, whereas humidity was negatively correlated with pollen concentration. 
The higher cases of allergies in November and December observed in the present investigation can be attributed to 
higher concentration and movement of pollen grains during those period, further implicating grains as one of the major 
causes of allergies in the studied environment.  

This should trigger the need for sensitization and suggested precautionary measures to minimize or curtail this 
environmental challenge. Pollen distribution across the observed showed highest observed pollen occurrence at 
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December 51 followed by October at 49 and the least was August. In relation to allergy data gathered from Abubakar 
Tafawa Balewa University medical care at Yelwa Campus Bauchi. Highest occurrence of allergy was observed at 
November and December. This could be attributed to excessive wind blow which aids pollen dispersal leading to 
increased respiratory problems within that period of time. Cakmak et al., (2002), reported that when people who have 
a pollen allergy inhale pollen which is carried by wind or bird from plant, they get allergy symptoms and that people 
can be allergic to different types of pollen [16]. Exposure to tree pollen is associated with increases in exacerbations of 
both asthma and allergic rhinitis [17-21] as well as the risk of developing allergic sensitization to pollen of the same 
type, with a particularly strong association between pollen exposure during infancy and subsequent allergic 
sensitization [21]. For example, one study found an increased risk of allergic sensitization to birch (Betula spp.) pollen 
in children at age 4.5 years who were exposed to an unusually high birch pollen season during infancy [22] 

 However, the nascent evidence base linking trees to health has pointed to possible adverse effects as well as health 
benefits. Recent work has focused on the human health implications of tree canopy coverage [22], but has not been able 
to evaluate the independent or mediating role of local variation in tree pollen exposure. Climatic changes influence 
vegetative growth, reproductive cycle and in turn, pollen counts. Relative humidity, temperature, wind speed and 
rainfall are the most important factors in daily variations of pollen grains [23]. The warm dry season stimulates 
flowering in some tree taxa and aids dehiscence [23]. 

5. Conclusion

Statistical analysis showed that air pressure, temperature and wind are positively correlated, while rainfall and relative 
humidity are negatively correlated to pollen concentration within the period of sampling. Data collected from Abubakar 
Tafawa Balewa University Yelwa Campus Clinic Bay showed more allergies during month of December than any other 
month; which showed high distribution of pollen. This study has established that pollen occurrence are agents of certain 
allergies and should be stringently guarded against, especially in the months of October, November and December. 
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