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ABSTRACT : Study of the air quality has been done at Sadat city (Desert area) including concentration and types 
of different collected pollen grains.  Other parameters have been monitoring such as TSP (total suspended particles) 
and PM10 (particles medium 10). The pollen content of the atmosphere was studied at Sadat area, using Burkard trap. 
Starting from January, 2006 to December, 2007.The data obtained revealed that, highest record for pollen grains was 
obtaind at April and May both two years. This record was mainly dedicated to pollen types of the two families 
Asteraceae (Compositae) and Poaceae (Gramineae).These records were; Centaurea type 8%, Artemisia type5%, 
Cichorium type 3%, Bidens type 2%, and Achillea type2% members of Asteraceae family. Cereals 7%, Grasses, 
Lolium type3% Arundo type 3%, Elusine type2% and Avena type 3% members of Poaceae family. The lowest 
values were recorded at December and January both two years. These records were confined to pollen grains of 
some trees, shrubs and herbs e.g, Casuarina type 3%, Eucalyptus type 2.8%, Tamarix type 2% and Olea type 5%, 
Typha type 2.4%, Chenopodium type 2%, Plantago type 1.8%, Hibiscus type, Ipomoea type 1%, Mentha type 2%, 
Silene type 1.2% and Pinus type 1%. This study provides monitoring airborne pollen grains which indication to 
regional vegetation types, risks of allergic reactions due to some pollen types e.g. Grasses and climatic changes. The 
concentration of TSP for 24 hrs was higher than AQL of Law 4 for 1994 in different months such as (March, April, 
May, June, and December, 2007).  On the other hands the annual concentration were (212.4 µg/m3) which is higher 
than AQL.  PM10 concentration for 24 hrs were lower than AQL for all month from January, 2007 to December, 
2007 but the annual average were higher than AQL and recorded (84.6 µg/m3).  There are different sources which 
play a role for the higher concentration such as wind speed as a natural source for carrying the pollutant, the 
industrial area, construction, and the natural of the area as desert.  

Key words:   Aeropalynology -  climate changes - pollen season - bio-indicators –vegetation. 

 

INTRODUCTION 

Civilisation, often at the expense of the natural environment by pollution,stimulates the 
appearance of new health problems, among others an increase in cases of allergy diseases.The 
number of people suffering from allergy reaches 15–30% of population and pollinosis - the most 
often observed occurs in about 10–15% of the inhabitants of our planet Frei and Wüthrich 
(1997).The qualitative and quantitative composition of the spectrum of airborne pollen grains in 
any given area mainly depends on the vegetal cover in that area. Most of the airborne pollen 
originates from anemophilous plants Szczepanek (2003), and its production depends not only on 
the condition of a plant or on the degree of its ploidity but also on the number of flowers and 
inflorescences and the size of the anthers Molina et. al (1996) and Subba and Reddi (1986).The 
pollen content of the atmosphere was studies at the first in England in the 1st century qualitative 
and quantitative analysis Blakley, (1873). These early studies were made due to the poorly 
understood problem of allergy and asthma. The Burkard trap could be used for the evaluation of 
air pollution in the atmosphere. Dust from the desert and industrial source were often found as 
inorganic particles in the Burkard trap. It is possible to evaluate this kind of aerial pollution semi 
quantitatively with photometric equipment for electropherograms (Leuschner and Boehm, 1980). 
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The particles which discharged in the air with industrial fumes reach the collecting device when 
the wind blows in the right direction. e.g. during Khamasin period, the Burkard trape was 
covered with a yellowish dust transported by the western wind from the desert. There is 
relationship between the aerobiology and inorganic particles (Dust) and environmental factors 
variations the presence of pollen grains in the atmosphere in different geographic areas differs 
regarding species, pollination seasons and pollen grain concentrations achieved. Fort this reason, 
the Allergy specialist should have detailed knowledge of the particular aerobiologyof the area of 
residence of the patient population in his care. Pollens are among the major causes of respiratory 
allergy diseases in Europe, with an increasing prevalence, UCB Institute of Allergy, 
1997..Similar analysis of air- borne pollen have been conducted in different countries e.g.Hawas 
et al, 1942; Durham, 1944; Hyde and Williams, 1945, 1946; Heise et. al, 1950; Hirest, 1952; 
Dahl and Rowley, 1957; Saad, 1958; Adams and Hyde, 1965; Bozilova and Yankova,1972; 
Janzon,1977; Mc Donald,1980; and Tylor and Francis(2007). The present study includes a 
survey and it's impact of atmospheric pollen, , total suspended particulate (TSP), particulate 
matter less than 10µ (PM10), and dust fall on the human, animals, and plants at Sadat City area. 

The Objectives: 

1- Monitoring, local and introduced pollen spores of the main morphological relevance and dust 
particles. 

2-Establish data base information's for flora about the study area help in the future studies. 

3-Provide information's included the distribution of air pollution, the diseases which are resulted 
from (air pollution, pollen and inorganic dust) from a different source such as "desert and 
industrial sector." 

The study area 

Sadat City was established in 1976: to become a new residential based on industrial and 
agricultural activities, it has been a unique location between Cairo and Alexandria and adjacent 
Delta – making it a center for attracting domestic and foreign investments. Sadat City is located 
in the north and west of the city of Cairo at the Kilo 93 through Cairo – Alexandria Desert Road 
and an area of 500 Km2.The total mass of the Urban 18Km2 divided the 12 residential area 
inhabited by 70 thousand people and includes 5 industrial zones on an area of 5 million meters2, 
and takes the city’s green belt area of 30 thousand acres. 

 

MATERIAL AND METHODS 

s.r.l., Bologna, Italy) was used from first January 2006, to end of December 2007. The 
seven-day tapes were then cut into 24-hr segment sand mounted on glass slides with Safranin 
stained Gelvatol (Lacey & West, 2006). Analysis of each 24 h period was conducted at 400X 
magnification. Pollen and spore counts were then converted to grains/m3 of air and expressed as 
a daily mean value (Hirst, 1952). Burkard trap seven days for catching air dust photo 
(2).Counting, Identification of trapping pollen, fungal spores and concentration of dust particles. 
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Using a Zeiss microscope, with mechanical stage, and venire scales calibrated in (mm). Pollen 
grains identified according to Erdtman et al. (1961).  

 

 

 

 

 

 

 

 

Photo (1): Satellite location map showing Sadat City  

 

 

 

 

 

 

 

Photo (2): Showing Burkard trap on the roof of Environmental Studies and Research 
Institute at Sadat City. 

 

RESULTS 

Meteorological data 

The Meteorological parameters obtained from Bader Centre Egypt Station. Data were 
recorded daily for the 24-month period of the study Table1, Fig1 Daily minimum and maximum 
temperatures; varied from 10.2 Jan to 26.8 C Jul and from 18.8 Jan to 38.7C Jul. Rain 
precipitation, expressed in 0.1mm increments, ranged between 0.2 to 1.5mm in October and 
December to no rainfall at Feb, Mar, Apr, May, Jun, Jul, Aug and September. Relative humidity 
at the meteorological time points expressed as percent saturation; ranged between 49% May to 
68% November. Wind speed, varied from 4.4 Nov to 6.4 M/s Jul. 
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Atmospheric pollen concentrations 

Data obtained, table 1 fig 2 showed that, Casuarinaceae recorded19%Mayand 
1%January, Caryophyllaceae recorded 20.15% May and 2% January. Chenopodiaceae, recorded 
highest value 35% May and lowest 1% October, Myrtaceae recorded 25.9% April and 
1%January, Malvaceae recorded 26.8%May and 1% Febreuary, Oleaceae 13.3% June and 1% 
October, while Convolvulaceae recorded 19% May and 2% Feb., Lamiaceae recorded 30.1% in 
April and 1% August, Plantaginaceae recorded 20%Jun and 1% October. The period with the 
highest pollen concentrations is between April and June. These are the months in which the 
pollination of most of the taxa e.g. Asteraceae Poaceae occurred, the most frequent one over the 
24-month counts, with accumulative level of 3217 grains/m3 or 37.25% April of the total 
(13,791 over the 24 months). While, Poaceae recorded 2056 grains/ m3 or 31.4% in May most 
of the grass pollens ranged between 20 and 45 µm size. Pinaceae recorded 10% in April and the 
1% January. Tamaricaceae recorded 16% April and 1% September.Typhaceae recorded 12% in 
April and 2% January. During 2006-2007 we identified 14 pollen types coming from 
(anemophily taxa trees Casuarina, Eucalyptus ,Olive, Pinus and Tamarix .Shrubs,Typha , 
Ipomoea , Hibiscus, Artemisia and Arundo. Herbs, Pulicaria, LoliumElusine and Centaurea. 

 

 

 

Photo (3): Some pollution bands of the present study using Burkard trap at Sadat City 

Detection of air pollution by Burkard Trap: Using visual estimation, the highest 
degree of pollution was recorded for the 3rd, 4th, 5th, 6th, 7th and 8th. (Marsh, April, May, June, 
July, and August), slides as their appearance were so dark (photo3). However, the lowest degree 
of pollution was recorded for the 1st and 12th. (January, and December), slides as their tapes were 
slightly clear. 
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Table (1): Mean annual meteorological data for study area (2006-2007). 
Months 

Wet Dry Wet Meteorological 
parameters Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Mean daily max 
Temp(deg C) 

18.8 20.1 31.
1 

34.7 36.5 38.1 38.7 34.1 33.7 28.8 25.7 22.1 

Mean daily min 
Temp(deg C) 

10.2 13.09 20.
4 

22.5 22.9 26.3 26.8 21.4 20.2 19.5 16.9 10.1 

Mean 
rainfall(mm)annu

al average 

1.8 0.5 0 0 0 0 0 0 0 0.4 0.7 1.5 

Mean relative 
humidity (%) 

67 64 62 55 49 49.6 57 64 62 66 68 65.6 

Wind speed(M/s) 5.2 5.4 5.2 5.2 5.5 5.6 6.4 6 5.7 5.2 4.4 4.8 
 

 

 

 

 

 

 

 

 

 

 

Figure (1): Annual mean meteorological parameters 
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Table (2): Monthly mean pattern of airborne pollen (%) 2006-2007. 
Months and pollen percentage (%)  

Pollen type Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

annual 
total 

pollen 
Casuarinaceae 0 6 15 17.4 19 11 7 3.6 1 4 3 1 198 
Caryophyllaceae 2 10.3 13 18 20.15 12 5 2 2 0 0 0 342 
Chenopodiaceae 0 0 15.9 32 35.7 27 13.2 7 3 1 0 0 1018 

Myrtaceae 1 3 19 25.9 11 7 3 2.3 1 1 0 1 169 
Malvaceae 0 1 13 20 26.8 14 5.7 5 13.4 15.1 2 0 207 
Oleaceae 0 0 0 6..9 11 13.3 3 2 1 1 0 0 371 

Convolvulaceae 0 2 10 14 19 11 7.03 5 0 0 0 0 174 
Lamiaceae 0 0 11 30.1 25 16.6 3 1 0 0 0 0 740 

Plantaginaceae 0 0 5 9 11.2 20 12.2 7 3 1 0 0 292 
Asteraceae 1 7 29 37.25 21 30 26 19.04 8 2 3 1 3217 
Poaceae 3 9 11 25 31.4 19 13 11 9.5 5 2 1 2056 
Pinaceae 0 1 6 10.6 3 1 1 0 0 0 0 0 470 

Tamaricaceae 0 5 13.1 16 5.7 2 1 3.2 1 0 0 0 594 
Typhaceae 2 3 2 12.1 10 9 7.4 6 0 0 0 0 915 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig(2):Monthly mean pattern air pollen 

 

DISCUSSION 

The present study revealed that, the relationship between air-borne pollen and 
meteorological parameters is closely related. The weather conditions probably have the greatest 
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influence on the numbers and types of pollen grains in the atmosphere Mc Donald (1980). 
Changes in temperature, rain fall, relative humidity and wind velocity may cause modifications 
in pollen concentrations. In this study most pollen types recorded high peaks at temperature 
ranging between 20 and 28 C fig (1, 2), it was clearly noticed for Casuarinaceae, 
Caryophyllaceae, Chenopodiaceae, Myrtaceae, Malvaceae, Oleaceae, Convolvulaceae, 
Lamiaceae, Plantaginaceae, Asteraceae, Poaceae, Pinaceae, Tamaricaceae and Typhaceae ,in 
this connection Liem (1980), stated that 20C is the most favourable for most Poaceae 
(Gramineae) species. The major factor might influence the annual pollen deposition is probably 
the amount of rain due to a better vegetation cover after rainy season (much precipitation in 
January 1.8 and 1.5mm in December), so higher amounts of atmospheric pollen were recorded 
during March, April and May. Wind velocity seems to be important in appearance and 
disappearance of some pollen types in the atmosphere Mc Donald (1980). Pinus pollen type 
recorded high peak (10.6%) at April when relative humidity (55%),while Pinus trees flowering 
at humidity (70-78%)Fawzi(1985), this may explained by long distances transported by wind 
into the trap from their place of origin ,might be from Europe due to the rare representation and 
late flowering season in the study area. This study provides evidence that the duration of pollen 
free atmosphere is short and occurs only in January. In this month, the precipitation is at its 
maximum and the rain may wash down the pollen from atmosphere, Saad (1958) observed much 
longer pollen free time; he mentioned that pollen were nearly absent during summer(July-
September) and winter (December- February). Such long pollen- free period did not occur in the 
present study. In this study the chief pollen season started from February and reached its 
maximum in May then decline to December. During this period air borne pollen of eighteen 
species Belonging to families (Casuarinaceae, Caryophyllaceae, Chenopodiaceae, Myrtaceae, 
Malvaceae, Oleaceae, Convolvulaceae, Lamiaceae, Plantaginaceae, Asteraceae, Poaceae, 
Pinaceae, Tamaricaceae and Typhaceae).The concentrations of the atmospheric pollen varied 
from month to month through-out the study. And are to be expected in that the concentration of 
air pollen and the time this pollen remains in the air depends on many factors according to 
Latorre (1999). Monitoring station is placed in desert area. The vegetation is in the region typical 
desert. Because of dominant with xerophytes vegetation. Pollen grains registered in the 
atmosphere of the measurement site comes from the plants growing in the neighborhoods as well 
as areas several kilometers distant. Airborne pollen of allergenic plants was found to 
predominate in the air during 2006-2007, we identified 14 pollen types coming from 
(anemophile taxa, trees: Casuarina, Eucalyptus, Olive, Pinus, and Tamarix Shrubs: Typha, 
Ipomoea, Hibiscus, Artemisia and Arundo. Herbs:Pulicaria, Lolium, Elusine and Centaurea 
(plate1). Daily pollen counts are highest during the dry season from April to November, 
capturing 70% of the yearly total, with the peak emission period occurring at beginning of dry 
season, April to May, when grass and sedge pollen dominate. Fig.2 showed that, the highest 
abundance of various pollen types were recorded in May, with an absolute predominance of 
plants from the families Casuarinaceae, Caryophyllaceae, Chenopodiaceae, Malvaceae, 
Convolvulaceae and Poaceae (Gramineae),while some families pollen types dominates in 
pril:Myrtaceae, Lamiaceae, Asteraceae, Pinaceae, Tamaricaceae and Typhaceae. Oleaceae and 
Plantaginaceae only dominates during June.  Poaceae (Gramineae Which accounted for 31.4% 
of total pollen in June, pollination of plants from the family Poaceae continued, an important 
finding of the present study is that the grasses, which are all known to be allergenic, 
(Chakraborty et al., 1996; Chowdhury et al., 1998; Boral, 2000; Chew et al., 2000; Singh & 
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Kumar, 2003), have a potentially predictable flowering season. The peak pollen periods for 
Myrtus and Casuarina may also prove, with further monitoring, to be predictable. The 
Myrtaceae are possibly the least predictable and show strong variation throughout the record 1 
Jan to 25.9% April. Green et al. (2004) looked specifically at the relationship between 
meteorological factors and the pollen seasons of three native arboreal taxa; namely 
Casuarinaceae, and Myrtaceae. Almost 80% of the grass pollination period fell in the months of 
May and June, with 13% in July and progressively decreasing levels in August and September. 
Emberlin et al (1993) stated that, ninety-eight per cent of the pollinosis patient sample evidenced 
sensitisation to grass pollen, the main pollen group among those detected in the Sadat City 
atmosphere. The various types of vegetation surroundings are; the grass species found in them 
have pollen that is similar in size (20 - 45µm) to those detected in the counts. The airborne 
pollen types mentioned above are responsible for many cases of pollinosis. The results of the 
present study provide useful data for allergologists to reach accurate diagnoses, and timely 
information on airborne pollen types and concentrations to individuals with pollen 
hypersensitivity, thus allowing them to adjust their daily activities so as to minimize the contact 
with allergens and improve their quality of life both at home and at work. Emberlin (1994).The 
wind is a highly important meteorological factor in the studied area: a greater frequency of high 
grass pollen counts was observed when the wind was highest speed. a negative correlation to the 
precipitations and a positive one to the maximum temperature, stressing their desiccating and 
warming actions that favour the presence of grass pollen. In this connection Romano et .al 
(1988) stated that, Gramineae (Poaceae), Urticaceae, Oleaceae, Artemisia, Pinus, and Alnus 
were dominant  in Ascoli Piceno, Italy.While Platanus, Plantago in Brussels, Belgium, 
Pinaceae, Alnus, Betula, Quercus, Betula, Gramineae,and Artemisia in Vienna Spieksma  et .al 
(1991).Kasprzyk., ( 2006) stated that ,to test models predicting biological response to future 
climate change, it is essential to find climatically-sensitive, easily monitored biological 
indicators that respond to climate change. As well as assisting forecasts of the onset of the 
pollinosis season, these biogeographical patterns, reflecting climatic variation with latitude, 
suggest that routine aeropalynological monitoring might provide early signals of vegetation 
response to climate change. These conclusions are supported by recent investigations of long-
term aeropalynological data sets. 

 

CONCLUSIONS 

The greatest concentrations in relation to the annual total were registered in spring. The 
highest pollen concentration was recorded in April (37.25% Asteraceae), May 
(35.7%Chenopodiaceae), (31.4%Poaceae-Gramineae).The atmospheric pollen flora at Sadat City 
was dominated by the pollen of Artemisia, Chenopodium and Grasses during spring season of 
(2006-2007). 
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Plate 1: Main pollen types identified at the monitoring station. 
(All magnifications are X=1000) 
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 الملخص العربى

نطقة صحراوية  والجسيمات الصدرية بم (TSP)ترآيزات األتربة الكلية العالقة دراسة حبوب اللقاح و
  السادات دينةم: حالة الدراسة 

 2 أشرف عبد الحميد زهران،  1 محمد فتحي عزا زى
   جامعة المنوفية  فرع السادات-  معهد الدراسات والبحوث البيئية -قسم مسوح الموارد الطبيعية 1

 ة  فرع السادات  جامعة المنوفي- معهد الدراسات والبحوث البيئية -قسم تقويم الموارد الطبيعية  2
 

 ملخص البحث

من حيث ترآيز ) منطقة صحراوية(هذة الدراسة محاولة الءلقاء مزيدا من الضوء حول حالة هواء مدينة  السادات 
 تمت الدراسة في  .من األتربة الكلية العالقة والجسيمات الصدرية) الغبار الغير حى( و) الغبار الحى(وأنواع حبوب اللقاح 

سجلت نتائج تحاليل حبوب اللقاح  اعلى قيم لها فى شهرى ابريل ومايو من  .2007 وانتهت في ديسمبر  2006 الفترة من يناير
تم التعرف على حبوب اللقاح لكل نبات وآذا نسبها فى الهواء ومثلت الفصيلة المرآبة .آل عام  واقل قيم  فى ديسمبر ويناير 

الغالل (و الفصيلة  النجيلية%). 2 واالشيليا -%2 الحسيكة -%3 الشيكوريا -%5االرتيميزيا- -%8المرار (بالنباتات التالية 
ايضا سجلت مصيدة بارآارد بعض انواع حبوب اللقاح %.3 والزمير -% 2الكنب % 3الحجنة-%3الحشائش الزوان -7%

يلة التمثيل لكال من وهناك نسب قل%. 5والزيتون -%2الطرفة - %2.8الكافور -%3الكازوارينا ( لالشجار والشجيرات منها 
) %1والصنوبر% 1ابو النجف % 2عناع الن-% 1 حب النيل -%2الهيبسكس%1.8لسان الحمل -%2الزربيح -%2.4البوط (
وهذة الدراسة تقدم دعما . وهذة النتائج ربما تفسر ما يحملة الهواء من حبوب لقاح من منطقة الدراسة ومناطق محيطة أخرى. 

حيث احتوائة على حبوب اللقاح مما يدعم عمليات التنبؤ لمسببات الحساسية والتعرف علي انواع لعمليات مسح الهواء من 
وأظهرت نتائج ترآيزات األتربة الكلية العالقة في الهواء أعلي نسب في آًال من . الكساء الخضري المحيط بمنطقة الدراسة

 ساعة 24 بالنسبة للقياسات اليومية 1994 لسنة 4بل قانون شهور مارس و ابريل ومايو ويونيو تعدت الحدود المسموح بها من ق
 4 ميكروجرام للمتر المكعب والتي تعتبر اعلي من الحدود المسموح بها من قبل قانون 211.4أم المتوسط الثانوي فكانت القيمة 

تعدي الحدود المسموح بها  ساعة لم ت24 ميكروميتر خالل القياسات 10 أما بالنسبة للجسيمات الصدرية األقل من 1994لسنة 
 لسنة 4وهذه القيم اعلي من الحدود المسموح بها من قبل قانون )  ميكروجرام للمتر المكعب84.6(ولكن آمتوسط ثانوي فكانت 

وتعاز هذه النتائج التي تعدت الحدود لعدد من األسباب منها سرعة الرياح والمصادر الصناعية المجاورة وعمليات البناء 1994
 . باإلضافة لطبيعة المكان آمنطقة صحراويةوالهدم

 

  


