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ABSTRACT 
The present study was carried out during two 

successive seasons 2006 and 2007, on Hayany date palm 
cultivar grown at four locations differed in environmental 
pollution in Alexandria Governorate. (A) Mostafa Kamel 
street as indicated to manufacturing and high way area, 
(B) Air port road as a density of settlement and traffic 
area, (C) El-Montaza Garden as a high density of plants 
and vehicular traffic and (D) El-Mamoura Botanical 
Garden (Horticulture Research Institute) as a palm trees 
orchard, fare from the major road about 700 meters. The 
effect of environmental pollution on pinnae composition, 
fruit set and fruit quality was studied. Soil analysis for 
every location were taken at two depths 0-30 cm and 30-60 
cm to determine some heavy metals (Cd and Pb) content. 
Regarding the yield, highest yield was obtained at 
locations (C) and (D), while it was the lowest at, locations 
(A) and (B). Fruit set percentage was lowest at location (B) 
in comparison with other tested regions. Concerning 
physical properties, significant differences in fruit 
dimension, weight and flesh/fruit weight percentage they 
showed greater values at location (D) and lower at location 
(B). As for chemical properties, total sugars content was 
significantly higher in fruits at location (C), whereas it was 
the lowest at location (D), such differences were 
significant. Regarding T.S.S%, the differences between 
tested locations did not reach the level of significant. Fruits 
of Hayany had lower tannins percentage at location (A) 
as compared with other locations; no significant 
differences were detected in this respect between other 
three tested locations. Concerning effect of environmental 
pollution on some minerals content in fruits and pinnae, 
nitrogen, potassium and lead content in fruits increased in 
location (A) than other locations. Phosphorus content was 
significantly higher at location (D), whereas, it was the 
lowest at location (B). Cadmium content was not found in 
fruits or pinnae among all tested locations. As for pinnae 
mineral content, at location (C); nitrogen was the lowest, 
whereas phosphorus was the highest in comparison with 
other tested locations. Regarding potassium content, it 
gave highest value at location (D) than other locations. No 
significant differences were detected in pinnae lead content 
among tested locations. The results of this study emphasize 
that Hayany date palm cultivar was not affected by 
pollution contamination.  

INTRODUCTION 

Date palm (Phoenix dactylifera L.) is one of the 
important fruit species grown in Egypt. The climate of 
Egypt favors the growth of palm trees which may be 
considered as the most ancient trees in the country 
(Bircher, 1990).  It can grow well under drastic 
environmental conditions which may be not suitable for 
many fruit species. It can grow in extreme arid areas to 
produce many useful products (Wafaa, Amer and 
Zahran 1999). Most of the dozen or more species of the 
genus Phoenix are grown as ornamental palms indoors 
or out. Only the common date, P. dactylifera L., is 
cultivated for its fruit. Often called the edible date, it 
has few alternate names except in regional dialects. 
Date palm tree is one of beautiful trees so, now is 
planted in most of Alexandria streets and pollinated to 
produce fruits  

The fruit tree near the factories, highway and other 
contamination sources were subjected to different 
injuries especially those subjected to heavy metals 
pollution, Lagenwerrff and Specht (1970) reported that 
the concentration of Cd, Ni, Pb and Zn in road side soil 
and grass samples from several locations decreased with 
the distance from vehicular traffic. Concentration was 
related to the composition of gasoline, motor oil, and 
automobile tires and to roadside deposition of residues 
of these materials concentration from motor vehicle 
emissions with in 100 m from the roadway has been 
reported in vegetation (Motto et al., 1970; Ward et al., 
1975; Yassoglou et al., 1987 and Hose et al., 2002)   

Likewise, the increasing of such heavy metals 
might affect the human health especially when these 
metals were found in high levels in the edible parts of 
the fruit (Favretto et al., 1975; Serra et al., 1981; Pavan 
and Bingham, 1982 and Rupp et al., 1985). Date palm 
leaves are suitable as a biomonitor for atmospheric 
heavy metal-polluted traffic (Divrikli, et al., 2006)  

The harmful effect of dust pollution on growth and 
productivity of plants was reported by many 
investigators, Iren and Katiricioglu (1984) reported that 
a dust covering reduced transpiration, prevented 
photosynthesis and amounts of chlorophyll of apples.  

Field experiments included sampling of leaves from 
mature trees in areas with different air pollution load 
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(passive monitoring), exposure of samplings cultivated 
in uniform soil at these areas (active monitoring) and a 
study on the combined effects of contaminated soil and 
air pollution. Growth analysis of exposed saplings 
demonstrated that a change of the relationship between 
above-ground and below-ground plant parts was the 
most obvious effect of air pollution and soil 
contamination. (Klumpp et al., 2000).  

The leaves of Populus nigra L. (Salicaceae), which 
are used as biomonitor to investigate the levels of the 
trace elements Cd, Pb, Fe, Zn and Cu, were sampled at 
30 locations having different pollution levels in the 
regions. The samples were collected at both reference 
and contaminated locations where iron was found as the 
priority element. The strong association between a 
gradient of contamination and concentration in all 
samples tested indicates that they are reflecting well the 
environmental changes, and that they appear as 
appropriate biological indicators of heavy metal 
contamination (Baslar et al., 2005).  

Present investigation was carried out to study the 
effect of street pollution on yield and fruit 
characteristics and to determine of some heavy metals 
(Pb and Cd) in fruits and pinnae, for "Hayany" date 
palm cultivar growing on Alexandria streets.  

MATERIALS AND METHODS 

The present investigation was carried out during 
2006 and 2007 seasons, on "Hayany" date palms grown 
at four different locations in Alexandria governorate. 
The first one was located in Mostafa Kamel street as 
indicated to manufacturing and high way area (A), 
second location Air port road as a density of settlement 
and traffic area (B), third one El-Montaza Garden as a 
high density of plants and vehicular traffic (C) and 
fourth El-Mamoura Botanical Garden (Horticulture 
Research Institute) as a palm trees orchard, far from the 
major road about 700 meters (D). All palms received 

similar cultural practices do not received any fertilizers 
through this investigation, all selected palms were 
pruned at level maintaining all palms have the same 
number of functional leaves. Five palms at every 
location of nearly the same age (18 years old) were 
chosen. Pollen grains from the same male palm were 
used for pollination in both seasons.    

Soil samples were collected from 0-30 cm and 30-
60 cm from soil surface to study chemical 
characteristics including soil pH, total soluble salts (EC) 
and available soil nutrients (K, Mg and Ca) which were 
determined as illustrated by Carter (1993), the analysis 
is presented in Table (1). Some heavy metals were 
determined, the concentration of total Cd and Pb in soils 
were determined by wet digestion with aqua regia 
solution (Black, 1965) and the data are presented in 
Tables (1 and 2). The following indices were studied 
and recorded: Yield per palm was determined at harvest 
date. Twenty strands per bunch from each experimental 
palm were used to determine fruit set percentage and 
fruit retention percentage which calculated as the 
following equation:                               

Fruit set % = (Number of fruit set/Number of flowers) 
×100  

Fruit retention % = (Number of fruits at harvest/Number 
of fruit set) ×100  

Physical and chemical characteristics of fruits: 
representative fruit sample 30 fruits were collected at 
full color stage (Khlal stage) in the mid of October to 
determine weight of fruit, pulp and seed as (gm), fruit 
dimensions, flesh thickness and flesh/seed ratio was 
calculated. Total Soluble Solids (T.S.S.) was 
determined using a hand referactometer and the total 
sugars were determined according to Dubios et al., 
(1956). Tannins content were determined according to 
Swain and Hillis (1959).  

Table 1. Soil analysis for the different locations of some chemical characteristics of the 
experiment  

pH EC  
mmhos/cm 

Na+  

meq/L 
Ca++  

meq/L 
Mg++  

meq/L 
K  
meq/L 

Cl-  

meq/L 
Depth 

Moustafa Kamel (A) 
0-30   Cm  
30-60 Cm 

8.10  
8.22 

1.33  
0.86 

1.98  
1.25 

2.5  
2.0 

5.0  
4.5 

0.31  
0.19 

2.5  
1.1 

  

Air port road (B) 
0-30   Cm  
30-60 Cm 

7.89  
7.82 

1.92  
1.63 

0.87  
0.53 

1.97  
1.41 

2.03  
1.67 

0.31  
0.24 

3.12  
2.34 

  

El-Montaza Garden (C) 
0-30   Cm  
30-60 Cm 

7.88  
7.90 

0.73  
0.41 

2.81  
1.13 

3.0  
1.6 

1.0  
0.6 

0.224  
0.159 

4.0  
1.5 

  

El-Mamoura Botanical Garden (D) 
0-30   Cm  
30-60 Cm 

7.89  
7.78 

0.86  
0.65 

0.72  
0.46 

2.86  
1.31 

1.89  
1.94 

0.69  
0.26 

4.0  
1.5 
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Fruit and Pinnae minerals content: Fruit and pinnae 
samples (20 pinnae from each experimental palm were 
collected at mid November of 2006 and 2007 seasons 
from the medium part of the five consecutive leaves 
which less than one year old and located just over the 
fruiting zone as described by Rizk, 1987) were washed, 
then dried at 70oC ground and wet digested using 
H2SO4 and H2O2 (Evenhuis and Dewaard, 1980). 
Suitable aliquots were then taken to determine the 
following elements: Total nitrogen and phosphorus 
were determined calorimetrically according to Evenhuis 
(1976) and Murphy and Riley (1962), respectively. 
Potassium was determined by Pertracourt PEP1 Flame 
Photometer. Lead and Cadmium were determined by 
Perkin Elmer Atomic Absorption Sepctrophotometer 
Model 305 B. The obtained data were statistically 
analyzed according to Sendecor and Cochran (1990) 
and LSD test at 0.05 levels were used for comparison 
between palms on each location.  

RESULTS AND DISCUSSIONS 

1. Soil analysis:  

The data presented in Table (2) showed that 
concentration levels of total lead ranged in soil from 
1.974 to 9.684 µg/gm at different locations and the 
highest value accumulation in soil appear at location (B) 
(air port road) than those of other locations. This 
finding was low than found by Yetimoglu et al. (2007) 
in Istanbul 368.3 µg/gm which may be due to the 
different soil pH between Egypt and Istanbul.  The 
average value of cadmium ranged from 0.044 to 0.126 
µg/gm. This value is close to the background level of 
total Cd in normal unpolluted soils as reported by 
Shalaby et al., (1999) in their studies of soils of Abu Qir 
region which was 0.2 ppm. However, Kabata-Pendias 
and Pendias (1992) reported that the worldwide mean of 
total Cd in the surface soil layer is 0.53 ppm and that all 
higher values reflect the anthropogenic impact of Cd in 
soils.  

Table 2. Concentration of total lead and 
cadmium in effective soil depth and locations of 
study  

Pb µg/gm Cd µg/gm Depth 
Moustafa Kamel (A) 

0-30   Cm  
30-60 Cm 

4.056  
4.944 

0.050  
0.044 

  
Air port Road (B) 

0-30   Cm  
30-60 Cm 

7.122  
9.684 

0.126  
0.048 

  

El-Montaza Garden (C) 
0-30   Cm  
30-60 Cm 

1.974  
4.416 

0.048  
0.058 

  

El-Mamoura Botanical Garden (D) 
0-30   Cm  
30-60 Cm 

1.992  
3.396 

0.600  
0.560 

2. Yield and fruit setting:  

The results of two experimental seasons, Table (3) 
showed that yield per palm was significantly higher at 
location (C) and (D) in the first season and location (C) 
in the second season, whereas location (A) and (B) were 
lowest percentage in both seasons. As for fruit retention 
percentage, location (B) had a significant lowest value 
comparing with all other locations in both seasons. 
Concerning the fruit set percentage, location (D) gave 
the highest percentage than the value recorded in 
location (B) and the differences were statistically 
significant, while the differences between locations (A) 
and (C) did not reach the level of significance. These 
were true in the first season only, but in the second 
location (B) given the lowest percentage and the 
differences were statistically significant between this 
location and all the others. These findings might be due 
to the dust and heavy metals contamination which affect 
of flower content for the number of strands. Kawamata 
and Miyakoda (1973), however, found that no 
abnormally was found in flowering and fruiting of any 
studied fruit tree; chestnut, grape, peach and plum with 
cadmium. 

Table 3. Effect of different locations on yield (kg/palm), retention of fruits and fruit set 
percentages for "Hayany" date palm cultivar in 2006 and 2007 seasons  

Yield   

(Kg/palm) 

Retention fruits  

percentage 

Fruit set  

percentage 

Location 

2006 2007 2006 2007 2006 2007 

A  

B  

C  

D 

23.33b 

24.97b 

71.83a 

66.97a 

32.77c 

25.53c 

79.40a 

69.60b 

36.42a 

20.04b 

35.57a 

38.89a 

35.33a 

24.82b 

36.45a 

40.20a 

75.56a 

66.14b 

75.67a 

79.53a 

70.27ab 

63.82b 

71.15ab 

73.84a 
Values with the same letter(s) in each column are not significantly differed at 0.05 level  
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3. Fruit physical properties:  

The data presented in Table (4) indicated that in 
both seasons fruit weight significantly higher for palm 
trees planted in location (D) and the lower significant 
value at location (B). Whereas, location (D) gave higher 
flesh weight in both seasons.  In regard to seed weight 
the obtained data show that there are no consistent 
trends in seed weight between different locations. This 
was true in both seasons. These findings are agreed with 
those found by Haggag and El-Kobbia (1989). They 
found that the trees adjacent the road 5 and 25 meters 
from motorway had significantly lower fruit weight as 
compared with those distant from the road. Concerning 
the fruit dimensions (fruit length, diameter and flesh 
thickness), the data also showed that fruit dimensions, 
flesh thickness and flesh/seed ratio were significantly 
higher at locations (C) and (D) in both seasons. These 
findings disagreed with those obtained by Haggag and 
El-Kobbia (1989), they found the fruit peel thickness 
was not significantly affected by distances from the 
road.  

b- Fruit chemical properties:  

The data representing the contamination effects on 
the total sugars, total tannins and total soluble solids are 
listed in (Table 5). The results revealed that, fruit total 
sugars content were significantly higher in fruits 
locations (B) and (C) in the first season and location (C) 
in the second one. Regarding fruit tannins content, in 
both seasons, fruit tannins content were significantly 
lower at location (A) as compared with other locations, 
no significant differences were detected in this respect 
between other three tested locations. Total soluble 
solids were not affected in all locations for both 
seasons. These results are agreement with those 
obtained by Manago et al., (1974) and Haggag and El-
Kobbia (1989). 

4. Fruit and pinnae minerals content:  

Concerning effect of different locations on some 
minerals content in fruit and pinnae the data listed in 
Table (6) showed that in the two seasons, fruit nitrogen, 
potassium and lead content significantly increased at 
location (A) than that of other locations. Hoda, Aly 
(2003) showed that Samany fruits contained a 
significant higher concentration of lead ranged from 
1.01 to 1.03 ppm) than that in Zaghloul fruits (0.86 to 
0.97 ppm), this means that Samany cultivar; 
accumulates more lead in fruits than Zaghloul cultivar. 
Cadmium is present at low concentrations in with those 
that are consumed in larger quantities marking the 
greatest contributions to the population dietary exposure 
of 0.012 mg/kg (Ysart et al., 2000). Radwan and 
Salama (2006) showed that the level of Pb in all 
commodities were between 0.01 mg/Kg in potatoes and 
0.87 mg/Kg in strawberries, also, they reported that 
within the selected fruits, the highest concentrations of 
Pb were noticed in strawberries followed by peach 
melon and date. Whereas, phosphorus content was 
statistically significant for location (D) in the second 
season, but in the first season the significante appear 
between location (D) and locations (A) and (B). 
Cadmium content has not found in fruits among all 
tested locations. Hoda, Aly (2003) showed that 
cadmium content in Zaghloul and Samany fruits were 
0.009 ppm in both seasons of study. Li et al., (2005) 
found that cadmium content in fruits for different trees 
were 2.15 mg/kg dry weight.  

As for pinnae minerals content the data in the same 
table showed that nitrogen content in pinnae was 
decreased in location (C) and the differences were 
statistically significant between location (B) only in the 
first season, whereas, in the second season the 
significance appears among location (D) and all other  

Table 4. Effect of different locations on some physical characteristics for"Hayany"date 
palm cultivar in 2006 and 2007 seasons  

Fruit 
weight 
(gm) 

Flesh 
weight 
(gm) 

Seed 
weight 
(gm) 

Fruit 
diameter 

(cm) 

Fruit 
length 
(cm) 

Flesh 
thickness 

(cm) 

Flesh/seed 
ratio 

Location 

                                                              2006 
A  
B  
C  
D 

21.21b  
17.18c  
23.69b  
27.16a 

18.13b  
15.50b  
21.39a  
24.33a 

3.08a  
2.13b  
2.30b  
2.83a 

2.47b  
2.20c  
2.75a  
2.65a 

4.93b  
4.90b  
5.63a  
5.43a 

0.68bc  
0.60c  
0.81a  
0.78ab 

67.63c  
69.39b  
71.86a  
71.16a 

2007 
A  
B  
C  
D 

20.74c  
18.63d  
24.74b  
27.72a 

17.72c  
16.11c  
22.09b  
24.80a 

3.02a  
2.52b  
2.65b  
2.92a 

2.49b  
2.31c  
2.68a  
2.60ab 

4.87b  
4.84b  
5.66a  
5.59a 

0.67b  
0.61b  
0.81a  
0.79a 

67.61b  
68.49b  
70.96a  
71.08a 
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Values with the same letter(s) in each column are not significantly differed at0.05 level   

Table 5. Effect of different locations on some chemical characteristics (%on fresh weight 
basis) for "Hayany"date palm cultivar in 2006 and 2007 seasons  

Total sugars % Total tannins % T.S.S. % Location 
2006 2007 2006 2007 2006 2007 

A 
B 
C 
D 

57.50b 
64.15a 
67.04a 
51.67c 

57.63c 
64.36b 
68.63a 
56.10c 

1.65b 
2.11a 
2.32a 
2.33a 

1.60b 
2.13a 
2.26a 
2.31a 

30.39 
32.00 
30.83 
31.22 

30.40 
31.50 
31.50 
31.17 

Values with the same letter(s) in each column are not significantly differed at0.05 level  

Table 6. Effect of different locations on Nitrogen, Phosphorus, Potassium and lead (on dry 
weight basis) on fruits and pinnae "Hayany" date palm cultivar in 2006 and 2007 seasons  

N (%) P (%) K (%) Pb (ppm) Cd (ppm) 
2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 

  

Fruit 
A  
B  
C  
D 

2.63a  
2.27b  
2.20c  
1.97d 

2.57a  
2.23b  
2.13b  
1.90c 

0.39bc  
0.36c  
0.41ab  
0.44a 

0.39c  
0.36d  
0.40b  
0.44a 

2.07a  
1.37b  
1.47b  
1.50b 

1.90a  
1.23c  
1.43b  
1.40b 

1.008a  
0.605b  
0.638ab  
0.581b 

1.023a  
0.613b  
0.590b  
0.527b 

0.00  
0.00  
0.00  
0.00 

0.00  
0.00  
0.00  
0.00 

  

Pinnae 
A  
B  
C  
D 

2.53ab  
2.93a  
2.33b  
2.73ab 

2.67a  
2.77a  
2.23b  
2.77a 

0.34b  
0.42ab  
0.46a  
0.43a 

0.33d  
0.40b  
0.45a  
0.39c 

0.79ab  
0.72b  
0.84ab  
0.95a 

0.70c  
0.73c  
0.86b  
0.93a 

0.652a  
0.660a  
0.742a  
0.868a 

0.650a  
0.677a  
0.713a  
0.703a 

0.00  
0.00  
0.00  
0.00 

0.00  
0.00  
0.00  
0.00 

Values with the same letter(s) in each column are not significantly differed at 0.05 level  

locations. The lowest value for nitrogen content in 
pinnae for location (C) in both seasons may be due to 
this location covered with couch grass and those plants 
consume of some soil nitrogen. Regarding phosphorus 
content in pinnae, the data showed that location (C) has 
highest value in two seasons and the differences were 
statistically significant between all locations in the 
second season only. As for potassium content in pinnae, 
the data showed that location (D) had highest value in 
two seasons and the differences were statistically 
significant between all locations in the second season 
only. Concerning the lead content in pinnae, the data 
showed no significant differences appear among all 
tested locations in both seasons. It could be due to the 
absorbed selectivity of date palm or to pH in the 
examined soil or the pinnae and fruits covered with 
waxes and cuticle to keep from polluted air to reach 
inside the tissue. Cadmium content was not found in 
pinnae among all tested locations. 

CONCLUSIONS 
Significant correlations can be obtained between 

traffic levels and heavy metal concentrations. Hayany 
date palm cultivar was not affected by pollution 
contamination under conditions of this study.  
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