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ABSTRACT  

Pollution of fresh water with organic pollutants and heavy metals has an impact on the environment of the River Nile in 
Egypt. The environment has become increasingly contaminated by inorganic and organic pollutants which accumulate in 
the food chain and affect the human health. The pollution of the fresh water environment by heavy metals and organic 
pollutants is due to the increasing action of flowing out discharge from various industries. 

Three heavy metals; Cu, Pb, and Zn and organic pollutants as DDT, chlordane, dieldrin and butylene were investigated in 
the present study in freshwater and sediment during the year (autumn 2016 – summer 2017). The investigated samples 
were collected from Rashid branch of the River Nile, Egypt. The present study reported that the mean concentration level 
of both heavy metals and organic pollutants were correlated in the sediment and in the fresh water of Rashid at p< 0.001. 

Key words: Environment – pollution - organic pollutants - inorganic pollutants - fresh water. 

INTRODUCTION  

It was found that both inorganic and organic chemicals can stimulate free radicals production (
1,2

). Toxic metals such as 
copper and lead are released into environment from industrial and urban sources. Metal introduced into the marine 
environment tend to accumulate in the sediment (

3
). Metallic contaminants are present in urbanized estuaries through 

inputs from a variety of sources, including urban runoff, industrial effluents, boating activities and sewage treatment plant 
effluents, and may enter the aquatic environment via low dose continual influx spill events (

4
). Among the greatest of 

metallic input is lead, both by frequency of occurrence and concentrations in contaminated waterways often being 
elevated (

5
, 

6
). Lead is a non-essential metal, is accumulated rather than regulated by most aquatic taxa, and exerts toxic 

effects at lower concentrations than many other metallic contaminants (
7
). 

A concern about persistent organic pollutants (POPs) has been proved to be substantiated. These substances are usually 
present in the sea at very low concentrations. Because of their persistence, they are accumulated in the tissues of the 
aquatic organisms at high concentrations. Genotoxic compounds such as POPs may cause mutagenesis to the aquatic 
organisms. Pesticides enter the waterways along with agricultural and urban waste. These toxic compounds are known to 
be hydrolyzed quite rapidly in the environment (

8
). Pollutants are currently dispersed within the environment (

9
). Pesticides 

are any substance or mixture of substances intended for preventing, destroying, including insecticides, herbicides, 
fungicides and various other substances used to control pests (

10
-
14

). The agricultural sector is the primary user of 
pesticides, consuming over four million tons of pesticides annually (

15
, 

16
). 

Resistance may be defined as a heritable change in the sensitivity of a pest population that is reflected in the repeated 
failure of a product to achieve the expected level of control when used according to the label recommendation for that pest 
species (

17
). Important crop pests, common urban pests and disease vectors, some cases have developed resistance to 

such an extent that their control has become exceedingly challenging (
18

- 
20

). 

MATERIAL AND METHODS 

The Sampling Locatin: 

The  River Nile, Rashid, Egypt during the four seasons of the year. Investigations started in autumn season 2016 
(September, October and November) followed by winter season (December, January and February), then spring season 
(March, April and May) ending with Summer season (June, July and August 2017).  

Statistical Analysis of the Data: Statistical analysis to study the difference between concentrations in the year 

2016-2017, samples of water and sediment from water of Rashid were studied. Data of freshwater were fed to the 
computer and analyzed using IBM SPSS software package version 20.0. Data were fed to the computer and analyzed 
using IBM SPSS software package version 20.0 (Armonk, NY: IBM Corp). The Kolmogorov-Smirnov, Shapiro and 
D’agstino tests were used to verify the normality of distribution of variables, ANOVA was used for compare two groups for 
normally distributed quantitative variables for comparing the four studied groups and followed by Post Hoc test (Tukey) for 
pairwise comparison. Pearson coefficient was used to correlate between quantitative variables. Significance of the 
obtained results was judged at the 5% level. 
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Specimen were cleared and frozen at -20
o
C until analysis. This study determined the levels of Cu, Zn, Pb in fresh water 

collected from rashid location, nile river. For fresh water sample analysis; samples were filtered through 0.45 µm Millipore 
filters to remove any debris particles. Metal extraction was carried out coulorimetric method for elemental determinations 
in samples of water. All values are reported as  µg/L for fresh water.  Compsite sediment samples (30 gm) each made 
seven times replicates for elemental and organic analysis.  

Methods of Analytical Techniques: Sampling was carried out seven times (replicants)/season from fresh water 

of rashid at the selected location during the period from 2016 to 2017. Sediments were digested at 120 C for 3 hrs., in the 
nitric perchloric acids mixture.  Cu, Zn, Pb (µg/L wet weight) were determined in the acid digests. Fresh water samples 
were collected during sediment sampling. To avoid contamination, all the glassware was washed with double distilled 
water and soaked over night in 20% nitric acid. The analytical grade HNO3 was double distilled in glass. All other 
chemicals were of highest purity. Sample preparation was undertaken in hoods to avoid any extraneous contamination.  

Analysis of Heavy Metal                                                                                                               

Trace metal Pb, Zn and Cu were determined using Graphite Furnace Atomic Absorption Spectroscopy (Perkin-Elmer 
model 2380) under the recommended conditions the detection limits (DL) in the manual for each metal (

21
). The 

preparation of sediment samples to determine concentration of heavy metals was carried out, wet diagested samples were 
diluted with deionized distilled water and analyzed by Ion-selective electrod AVL. The obtained data were expressed as 
µg/g wet weight (

22
). The analytical method was checked by (7 replicate) measurements for the studied metals in a sample 

of marine. 

Sampling Bottom sediment samples were collected using a stainless steel grab sampler from the stations. Sampling was 
carried out using Salsabeel Research Vessel. Samples were stored in pre-cleaned aluminum containers and frozen in a 
deep freezer at -20C until analysis. Procedures  water content were examined according to Strickland and Parsons. The 
samples were analyzed  following the well-established techniques UNEP/IOC/IAEA . Sediments were freeze-dried, and 
their dry/wet ratios were determined. Sediments were then sieved through a stainless steel mesh (250μm). Each sediment 
sample (30g) was extracted with 250ml of n-hexane for 8 h using a soxhlet, and then re-extracted for 8h into 250 ml of 
methylene chloride. Then these extracts were combined and concentrated down to ~ 5ml using rotary evaporation at 35ºC 
followed by concentration with pure N2 gas stream down to a volume of ~ 1ml. Sulphur was removed by shaking the 
extracts with mercury. The final extracted volume (1ml) for each sediment sample was transferred to the top of a column 
chromatography. This column was prepared by a slurry packing10g of florisil, followed by 10g of alumina and finally 1g of 
anhydrous sodium sulfate. Elution was performed using 70ml of n-hexane for PCBs fractions, then a 50ml mixture (70% n-
hexane and 30% methylene chloride) for Pesticides (DDT) fractions. Finally, eluted samples were concentrated under a 
gentle stream of purified nitrogen to about 0.3ml, prior to being injected into the GC/ECD (Thermo Scientific Company) 
equipped with 63 Ni-electron capture detector (ECD). The instrument was operated in split less mode (3μL split less 
injection) with the injection port maintained at 290ºC and the detector maintained at 300ºC. A fused- silica capillary 
column; Thermo TR-35 MS (30 m length, 0.25 mm i.d., 0.25 μm thickness) with 35% phenyl polysilphenylenesiloxane was 
used for the quantification. The temperature was programmed from 90˚C - 140˚C with rate of 5 ˚C min−1, then held at 
140˚C for 1min, and from 140- 250˚C with rate of 3˚C min−1 and was held at 250˚C for 1min, and from 250- 300˚C with 
rate of 20˚C•min−1 and was held at 300˚C for 1min. The injector and detector temperatures were set at 280˚C and 310˚C, 
respectively. 

RESULTS 

The mean metal concentrations in fresh water and sediment in Rashid were collected seasonally during the year 2016-
2017, are represented in table 1-10. The pattern of metal occurrence, in order of decreasing concentrations, were 
Zn>Pb>Cu in water and sediment. 

Table 1 is showing that the mean concentration levels of Cu was reported with the average of 1.5  in the freshwater 
collected from Rashid, River Nile in autumn 2016 and winter 2017, and 1.6 in spring 2017 and summer 2017, it did not 
show a significant difference during the time of the study. Whereas, the mean concentration level of Pb was reported as 
1.8 in autumn, winter and summer but it was 1.4± 0.5 in spring. The mean level of Zn concentration showed the average 
of 2.5 ± 1, 2.4 ± 0.9, 4.1 ± 0.7 and 2.3 ± 0.9 in autumn, winter, spring and summer; respectively.  

For the organic pollutants, DDT was reported as 5.6 ± 2, 12.7 ± 16.1, 5.3 ± 2.6, 7.7 ± 4.1 in autumn, winter, spring and 
summer; respectively. The high level of DDT was found to be reported in winter followed by summer then comes autumn 
and spring. The high concentration level of chlordane was reported to be found in winter followed by summer then comes 
autumn and spring. The mean average level of chlordane was reported as, 2.4 ± 2.9, 8.2 ± 8.1, 2.9 ± 4.4 and 6.9 ± 9 in 
autumn, winter, spring and summer; respectively. Dieldrin showed a high concentration level in winter as 3.8 ± 2.8 in 
winter followed by 2 ± 1.8 in summer then comes autumn and spring. The butylene high average level was reported in 
winter followed by autumn as 1.4 ± 1.3, 1.1 ± 1 then followed by spring and summer. 

Table 2 represents the correlation between different parameters in water collected in spring 2017 from Rashid station. 
Table 2 shows that Cu is highly positively correlated with Pb, DDT, chlordane, dieldrin and butylene as r= 0.734, 0.761, 
0.656, 0.707 and 0.724; respectively. Whereas Pb showed a positive correlation with DDT, chlordane, dieldrin and 
butylene as; 0.595, 0.578, 0.627 and 0.607; respectively. DDT which is represented in table 2 is highly positively 
correlated with chlordane, dieldrin and butylene as r=0.964, 0.976 and 0.964; respectively. Whereas chlordane showed a 
high positive correlation with both dieldrin and butylene as, r=0.991 and 0.948. dieldrin was only positive significant with 
butylene as r=0.949, at p<0.05. 
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In Autumn 2016 Cu was positively correlated to Pb, DDT, chlordane, dieldrin and butylene as r=0.512, 0.586, 0.578, 0.628 
and 0.654; respectively. The DDT showed high positive correlation to the chlordane, dieldrin and to butylene as well as 
r=0.834, 0.823 and 0.521; respectively. Whereas, the chlordane showed a high positive correlation to both dieldrin and 
butylene as r=0.991 and 0.798. The dieldrin showed only a high positive correlation to the butylene as r=0.860. 

Table 4 showed the high positive correlation between Cu and Pb, Zn, DDT, chlordane and butylin as r=0.761, 0.684, 
0.734, 0.673 and 0.722 respectively. The lead showed high positive correlation with Zn, chlordane, and butylene as 
r=0.613, 0.558, 0.505; respectively. Zn was positively correlated to DDT, chlordane, dieldrin and butylene as r= 0.845, 
0.716, 0.574 and 0.862; respectively. The DDT showed positive correlation with chlordane, dieldrin, and butylene as r= 
0.783, 0.527 and 0.968; respectively. Whereas, the chlordane showed a positive correlation with both dieldrin and 
butylene as r=0.774 and 0.871. The dieldrin was only correlated positively with the butylin as r=0.691. 

Table 5 shows the correlation between the selected heavy metals and some organic pollutants in the freshwater of 
Rashid, Nile river in the period of june, july and august 2017. Table 5 shows a significant difference between Cu and Pb, 
dieldrin as r=0.778, 0.504; respectively. Pb showed a significant positive correlation with Zn, DDT, chlordane and dieldrin 
as r= 0.520, 0.873, 0.670, 0.890; respectively. Zn was positive correlated to DDT, dieldrin  as r=0.766, 0.707, whereas it 
was negative correlated to the butylin as r=-0.521. The DDT was positive correlated only to both chlordane and dieldrin      
as r=0.649 and 0.985; respectively. Whereas the chlordane showed only a positive correlation with dieldrin as r=0.752 at 
p<0.05. 

Table 6 shows that the mean concentration level of Zn in sediment in summer differ significantly from autumn,winter and 
spring, it is reported  as; 9.1abc ± 0.6, 4.8a ± 0.5, 5.4 ± 0.5, 6.1 ± 0.4; respectively. Whereas, the higher level is reported in 
summer followed by spring, winter and autumn. The mean concentration level of Pb in sediment in summer was reported 
to be differed significantly from that of autumn as 2.8b ± 0.1, 1.9 ± 0.4; respectively. The highest mean concentration level  
of Cu was reported to be in winter as 3.8b±1 followed by summer, spring,  then autumn as 3.7b ± 0.4, 3.3 ± 1 and 2.6 ± 
0.4; respectively. DDT mean concentration level was reported as; 51a ± 3.7, 39.7ab±1.1, 29.7 ± 0.9 and 26.1abc±0.8; 
respectively in autumn, winter, spring and summer; respectively. The mean concentration level of chlordane in sediment 
followed the following arrangement; summer, spring, winter and then autumn; respectively as; 26.2bc ± 1.6, 26.2 ± 1, 
22.9ab ± 0.8, and 20.6a ± 0.7; respectively. The mean concentration level of deildrin differed significantly as following; 
autumn differes from spring . The highest concentration level of deildrin was reported in autumn followed by winter, 
summer then spring as; 9.4a ± 0.7, 8ab ± 0.5, 5.8bc ± 0.3 then 5.1 ± 0.9 respectively. The highest mean concentration 
level of butylene was reported in autumn followed by summer, winter then spring as; 5.1a ± 0.7, 4.1ab ± 0.6, 3.9ab ± 0.1 
then 2.4 ± 0.3; respectively. 

Table 7 shows that, Zn is highly possitively correlated with chlordane as r= 0.834 and Pb is positively correlated with DDT 
as r= 0.514. Cu showed a negative correlation with DDT as r= - 0.732 and positively correlated with chlordane as r= 0.897. 

Table 9 showed that Zn in winter was positively correlated to diedrin as r =0.579 whereas, Pb showed only negative 
correlation with DDT and chlordane as r=-0.804* and -0.877*; respectively. DDT in sediment in winter, showed only 
positive correlation to chlordane as r =0.587. The chlordane showed also a positive correlation to the butylene as r=0.553. 
In sediment the dieldrin showed a negative correlation with the butylene as r =-0.642. 

Table 10 showed that Zn has a negative correlation with Pb in sediment as r =-0.711 whereas Cu showed a positive 
correlation with DDT, chlodrdne, and butylene as r =0.524, 0.560, and 0.552; respectively. The DDT showed a positive 
correlation with the chlordane as r = 0.780*. 

DISCUSSION 

Inorganic Pollutants  in Water (Zn, Pb, Cu): 

Industrial and fertilizers may be present in the freshwater. Most of heavy metals find a chance to be in variance 
concentrations (

23
). Around the world the freshwater zones are subjected to the direct release of urban and industrial 

discharges, such inputs are known to contain heavy metals which may increase trace metal concentrations in the coastal 
zone, some of which are toxic and can endanger human health (

24
). Heavy metal values in water fluctuated within site; 

copper concentration showed a high value due to the effect of wastewater drainage (
25

). Regarding heavy metals various 
processes influenced by anthropogenic activities may be contributed to increase concentrations in natural waters, such as 
run-off from agricultural and urban areas, discharges from factories and leaching from industrial sites (

26
 and 

27
). El-Mex 

receives different types and amounts of effluents; agricultural, domestic and industrial effluents (
28

). 
29

El-Rayis and Abd-
Allah reported that Omoum Drain in Egypt after the construction of the Aswan High Dam and controlling of Nile River 
water flow becomes one of the main land based sources regularly discharging its water directly to the Mediterranean sea 
at El-Mex Bay west of Alexandria.  

30
Abou-Taleb et al. reported the relative high value of dissolved copper in Alexandria at Abu-Quir beach water (5.42 µg/L) 

is probably due to the local anthropogenic input of industrial wastes,  leaching of copper from ships antifouling paints could 
be a possible source for copper in this area. In the present study, the high Cu level was might be due to leaching of copper 
from ships antifouling paints that could be a possible source for copper in Rashid. 

31
Attia et al. reported high values of 

heavy metals Cu, 43µg/g in water samples taken from El-Temsah shipping company – such area was reported with   a 
variety of industrial activity and receives industrial effluents – and Cu, 20 µg/g  in water samples taken from Abu Quir 
beach. Abu Quir Harbour is a military harbor situated nearly between the dead and the open seas. It is affected by three 
continental discharges. There are the boughaz El-Maadia opening, the tapia pumping station and the opening of Rashid 
Nile branch (

32
).  In the present study Cu level in freshwater is ranged between 1.5-1.6 µg/L for freshwater inRashid,Nile 
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river which is  lower than the Critirion Maximum Concentration (CMC) level for copper which is 4.8 µg/L and the Critirion 
Continous Concentration (CCC) level which is 3.1 µg/L stated by United State Enviromental Protection Agency (USEPA, 
2005). 

33
Aboul-Dahab reported the concentration of dissolved Cu was 3.8 µg/L at El-Max Bay.  

31
Attia et al. reported high 

values of heavy metals, Cu was 25 µg/g in water samples taken from El-Mex bay. 
34

Shriadah and Emara  reported a high 
level of Cu concentration of El-Mex (5.38µg/L). Inputs of trace metals in marine environment can be included as follows: 
pigments and paints, biocides, fuel: Cu. In 1993, Alexandrial General Organization for Sanitary Drainge (AGOSD) started 
to treat the Alexandria waste water drainage before discharging to Lake Maryut (

35
).  

In the present study, Zn was found in freshwater of Rashid ranged between 2.3-4 µg/L. Abu-Quir station is at the eastern 
part of Alexandria coastline which receives a number of domestic waste water effluents (

36
Mahmoud et al.,1999). 

Anthropogenic sources, which contribute 96% of zinc discharged into the environment, include domestic sewage effluents 
(
37

). Trace elements enter the freshwater environment from both natural and anthropogenic sources. Entry may be as a 
result of direct discharges into ecosystems.The anthropogenic sources include domestic effluents. The high 
concentrations of Zn were recorded where drainage water are mixed with agricultural drainage that may lead to the 
increase of Zn concentration (

25
, 

38
). To protect aquatic environments the average concentration of total Zn should not 

exceed the CMC value (90 µg/L) and the CCC value 81 µg/L as stated by (USEPA, 2005). In the present study Zn 
concentration ranged between 2.3-4 µg/L, this is considered below that of USEPA (2005). 

30
Abou-Taleb et al. reported 

that the highest value of Zn  was found at El-Anfoshi as  7.01µg/L. In the present study the high concentrations of Zn were 
recorded in seawater were recorded as 3.26 µg/L for El-Anfoshi. 

34
Shriadah and Emara  reported Zn level at El-Mex 

coastal water as 22 µg/L and 55.47 µg/L; respectively. 
39

Khaled  recorded differences in Zn concentration in Abu-Quir and 
El-Mex respectively. She gave an average range between 53.55 and 28.20 µg/L, for Zn at Abu-Quir and El-Mex, 
respectively. 

40
Prokop et al.  and 

41
Al-Turki and Helal reported that the mobility and leaching of zinc increases with the 

decreasing of pH content of the medium. 

The metal which is of great concern in fresh and brachish waters is Pb (
42

). Aquatic water can receive significant inputs of 
lead from industry and sewage of the water sheds and lead concentrations in them can reflect these inputs (

38
). In the 

present study, the concentration of dissolved lead fluctuated between 1.4-1.8 µg/L. In the present study the Pb average 
concentrations in all seasons doesnot exceed the CCC 8.1 µg/L. limit that detected by USEPA (2005) calculated the CMC 
for Pb (210 µg/L) and the CCC 8.1 µg/L. 

31
Attia et al. reported high value of Pb as 45µg/l in water samples taken from El-

Temsah shipping company–such area is with a variety of industrial activity and receives industrial effluents – and (Pb, 
30µg/Ll) in water samples taken from Abu Quir beach. The northwest winds generally cause the formation of shallow 
currents inducing transportation of coastal sediments to the east (

43
, 

44
). 

34
Shriadah and Emara reported that the 

concentration of dissolved Pb at El-Mex as 0.4 µg/L. 
45

Pangos et al. reported lead in Greece coastal water as (18-910 
µg/L). The lead concentration in the eastern region of Mediterreanan sea showed the highest value 80 µg/L (

25
). 

30
Abou-

Taleb et al. found that Pb concentration in Abu-Quir beach was 4.6 µg/L.   

46
Tomazelli et al. observed large concentration of Pb in less impacted areas of Piraciaba and Mogi Guacu basins. This 

fact suggested that it was not possible to infer about concentrations of these heavy metals based only in a broad 
evaluation of human impacts. The transport of lead to the surface waters of the inshore zone is probably through aerosol 
fall-out especially in highly industrialized area.The aquatic environment trransport activity by a large number of medium 
and gaint vessels can be a source of lead to the Egyptian sea water (

38
). The unregulated and indiscriminate application of 

pesticides can cause adverse effects to human health. The extent of these effects depends on the degree of sensitivity of 
the organisms and the toxicity of the pesticides. Pesticides cause serious health hazards to living systems because of their 
bioaccumulation in non-target organisms (

11
).  

Pesticides must be eliminated (
47

- 
51

). Obsolete pesticides have accumulated in almost every developing country or 
economy in transition over the past several decades (

50
). It is difficult to estimate the exact quantities of obsolete 

pesticides because many of the products are very old and documentation is often lacking (
52

, 
53

, 
48

). Organochlorine 
insecticides were first used for pest management (

54
).  Manufacturers and researchers are designing new formulations of 

pesticides to meet the global demand. The applied pesticides should only be toxic to the target organisms, should be 
biodegradable and eco-friendly to some extent (

55
, 

56
). The repeated use of persistent and non-biodegradable pesticides 

has polluted various components of water, air and soil ecosystem. The adaptation of the pest to the new environment 
could be attributed to the several mechanisms such as gene mutation, change in population growth rates, and increase in 
number of generations.  

Pesticides being cheap, easy and effective means of managing pests, diseases and weeds are used extensively. The 
extensive, indiscriminate, excessive and wrong use of pesticides caused heavy damage to ecosystem leading to toxicity 
and pollution. Indiscriminate use of insecticides leads to resistance and resurgence of insect pests besides leaving 
residues causing environmental pollution (

57
- 

61
). Many pesticides starting from DDT are withdrawn because of their non-

target toxicity. Stringent measures are made to test non-target toxicity before registration of a new pesticide molecule. The 
effect of toxicity is misunderstood. Toxic effects of pesticides are very clear. Lethal effects are used to interpret pesticide 
toxicity ignoring the sublethal effects even by researches and regulative authorities. Agro-ecosystem comprises of plants, 
soil and water as its major component. The dynamic interaction between these components makes the ecosystem 
sustainable (

62-
 
68

).  

Chlorpyrifos has short persistence in the environment as of several dissipation pathways that may proceed concurrently. 
In soil, dissipation of CPY is often biphasic with an initial rapid dissipation followed by slower breakdown. There is no 
predominant seasonal use of CPY, although there is to somewhat greater usage in the winter for tree crops in California 
and greater use in summer for certain field crops. The properties of CPY were assessed against criteria for classification 
as a persistent organic pollutant (POP) under the Stockholm convention (

68
). A review of the data on half-lives of CPY in 
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soils and has shown the high variability attributed to soil organic carbon content, moisture, application rate and microbial 
activity. Fewer data are available for water and sediments (

69
, 

70
). 

 

Figure 1: Map of Egypt showing the location Rashid city 

Table 1. Comparison between the four studied groups (different seasons during the year (2016 - 2017) 
according to different parameters, organic (DDT, Chlordane, Dieldrin, butylene) and inorganic 

pollution; (Cu, Pb, Zn) in fresh water, Rashid (Egypt) 

Inorganic and organic 
pollutants  

 

Autumn 
2016  

(n = 7) 

Winter 2017 

 

(n = 7) 

Spring 2017 

 

(n = 7) 

Summer 
2017 

n = 7 

 

F P 

Cu (Mean ± S.D.) 1.5 ± 0.5 1.5 ± 0.4 1.6 ± 0.5 1.6 ± 0.3 0.139 0.936 

Pb (Mean ± S.D.) 1.8 ± 0.4 1.8 ± 0.5 1.4 ± 0.5 1.8 ± 0.7 1.052* 0.388 

Zn (Mean ± S.D.) 2.5a ± 1 2.4a ± 0.9 4.1 ± 0.7 2.3a ± 0.9 6.804* 0.002* 

DDT (Mean ± S.D.) 5.6 ± 2 12.7 ± 16.1 5.3 ± 2.6 7.7 ± 4.1 1.144* 0.351 

Chlordane (Mean ± S.D.) 2.4 ± 2.9 8.2 ± 8.1 2.9 ± 4.4 6.9 ± 9 1.324* 0.290 

Dieldrin (Mean ± S.D.) 1.4 ± 1.4 3.8 ± 2.8 1.3 ± 1.3 2 ± 1.8 2.258* 0.107 

Butylene (Mean ± S.D.) 1.1 ± 1 1.4 ± 1.3 0.7 ± 0.5 0.8 ± 0.2 1.012* 0.405 

F and P values for ANOVA test, significance between groups was done using Post Hoc Test (Tukey) 

a: statistically significant with spring, b: statistically significant with autumn,  

c: statistically significant with winter, *: statistically significant at p ≤ 0.05  
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Table 2. Comparison between the four studied seasons during the year (2016 - 2017) according to 
different parameters, organic (DDT, Chlordane, Dieldrin, butylene) and inorganic pollution (Cu, Pb, Zn) 

in fresh water, Rashid (Egypt). Correlation between the different parameters in Spring  

  
Pb Zn DDT Chlordane Dieldrin Butylene 

Cu 
r 0.734 -0.072 0.761

*
 0.656 0.707 0.724 

p 0.060 0.878 0.047
*
 0.109 0.075 0.066 

Pb 
r  0.262 0.595 0.578 0.627 0.607 

p  0.570 0.159 0.174 0.132 0.148 

Zn 
r  

 
0.321 0.479 0.440 0.503 

p  
 

0.483 0.277 0.323 0.250 

DDT 
r  

  
0.964

*
 0.976

*
 0.964

*
 

p  
  

<0.001
*
 <0.001

*
 <0.001

*
 

Chlordane 
r  

   
0.991

*
 0.948

*
 

p  
   

<0.001
*
 0.001

*
 

Dieldrin 
r  

    
0.949

*
 

p  
    

0.001
*
 

r: Pearson coefficient  

*: Statistically significant at p ≤ 0.05 

 

Table 3. Comparison between the four studied seasons during the year (2016 - 2017) according to 
different parameters, organic (DDT, Chlordane, Dieldrin, butylene) and inorganic pollution (Cu, Pb, 

Zn) in fresh water, Rashid (Egypt). Correlation between the different parameters in autumn 2016  

  
Pb Zn DDT Chlordane Dieldrin Butylene 

Cu 
R 0.512 0.006 0.586 0.578 0.628 0.654 

P 0.240 0.990 0.167 0.174 0.131 0.111 

Pb 
R  0.165 0.275 0.256 0.333 0.367 

P  0.723 0.550 0.580 0.465 0.418 

Zn 
R   -0.339 -0.249 -0.133 0.344 

P   0.457 0.591 0.776 0.450 

DDT 
R    0.834

*
 0.823

*
 0.521 

P    0.020
*
 0.023

*
 0.231 

Chlordane 
R     0.991

*
 0.798

*
 

P     <0.001
*
 0.032

*
 

Dieldrin 
R      0.860

*
 

P      0.013
*
 

r: Pearson coefficient  

*: Statistically significant at p ≤ 0.05 
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Table 4. Comparison between the four studied seasons during the year (2016 - 2017) according to 
different parameters, organic (DDT, Chlordane, Dieldrin, butylene) and inorganic pollution; (Cu, Pb , 

Zn) in fresh water, Rashid (Egypt). Correlation between the different parameters collected from 
Rashid, Nile river, Egypt in Winter 2017 

  
Pb Zn DDT Chlordane Dieldrin Butylene 

Cu 
R 0.761

*
 0.684* 0.734* 0.673* 0.475 0.722* 

P 0.047
*
 0.090 0.060 0.098 0.281 0.067 

Pb 
R  0.613* 0.404 0.558* 0.425 0.505* 

P  0.143 0.369 0.193 0.342 0.248 

Zn 
R   0.845

*
 0.716* 0.574* 0.862

*
 

P   0.017
*
 0.070 0.178 0.013

*
 

DDT 
R    0.783

*
 0.527* 0.968

*
 

P    0.037
*
 0.224 <0.001

*
 

Chlordane 
R     0.774

*
 0.871

*
 

P     0.041
*
 0.011

*
 

Dieldrin 
R      0.691* 

P      0.085 

r: Pearson coefficient  

*: Statistically significant at p ≤ 0.05. 

 

Table 5. Comparison between the four studied seasons during the year (2016 - 2017) according to different 
parameters, organic (DDT, Chlordane, Dieldrin, butylene) and inorganic pollution (Cu, Pb, Zn) in fresh water, 
Rashid (Egypt). Correlation between the different parameters in freshwater collected from Rashid, Nile river, 

Egypt in Summer  

  
Pb Zn DDT Chlordane Dieldrin Butylene 

Cu 
r 0.778

*
 0.131 0.465 0.351 0.504 -0.062 

p 0.040
*
 0.779 0.293 0.440 0.249 0.895 

Pb 
r  0.520 0.873

*
 0.670 0.890

*
 0.041 

p  0.232 0.010
*
 0.100 0.007

*
 0.931 

Zn 
r   0.766

*
 0.244 0.707 -0.521 

p   0.044
*
 0.597 0.076 0.231 

DDT 
r    0.649 0.985

*
 -0.095 

p    0.114 <0.001
*
 0.840 

Chlordane 
r     0.752 0.288 

p     0.051 0.531 

Dieldrin 
r      -0.009 

p      0.985 

r: Pearson coefficient  

*: Statistically significant at p ≤ 0.05 
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Table 6. Comparison between the different seasons during the year (2016 - 2017) according to 
different parameters, organic (DDT, Chlordane, Dieldrin, butylene) and inorganic pollution (Cu, Pb, Zn) 

in sediment, Rashid, Nile river (Egypt) 

       Autumn 2016 

(n = 7) 

Winter 2017 

(n = 7) 

Spring 2017 

(n = 7) 

Summer 2017 

(n = 7) 

F P 

Zn,Mean±S.D. 4.8
a
±0.5 

 

5.4±0.5 6.1±0.4 9.1
abc

±0.6 98.015* <0.001* 

Pb,Mean±S.D. 1.9 ± 0.4 

 

2.4 ± 0.5 2.5 ± 0.4 2.8
b
 ± 0.1 5.993* 0.003* 

Cu, Mean±S.D. 2.6 ± 0.4 3.8
b
±1 3.3 ± 1 3.7

b
±0.4 3.847* 0.022* 

DDT, Mean±S.D. 51
a
 ± 3.7 39.7

ab
±1.1 29.7 ± 0.9 26.1

abc
±0.8 213.719* <0.001* 

Chlordane,Mean±S.D. 20.6
a
 ± 0.7 22.9

ab
 ± 0.8 26.2 ± 1 26.2

bc
 ± 1.6 46.128* <0.001* 

Dieldrin, Mean±S.D. 9.4
a
 ± 0.7 8

ab
 ± 0.5 5.1 ± 0.9 5.8

bc
 ± 0.3 65.015* <0.001* 

Butylene, Mean±S.D. 5.1
a
 ± 0.7 3.9

ab
 ± 0.1 2.4 ± 0.3 4.1

ab
 ± 0.6 40.393* <0.001* 

F and P values for ANOVA test, Significance between groups was done using Post Hoc Test (Tukey) 

a: Statistically significant with spring, b: statistically significant with Autumn 

c: Statistically significant with winter, *: statistically significant at p ≤ 0.05. 

 

Table 7. Comparison between the four studied seasons during the year (2016 - 2017) according to different 
parameters, organic (DDT, Chlordane, Dieldrin, butylene) and inorganic pollution (Cu, Pb, Zn) in sediment,  

Rashid, Egypt in Spring   

  
Pb Cu DDT Chlordane Dieldrin Butylene 

Zn 
r 0.153 0.765

*
 -0.392 0.834

*
 -0.097 0.070 

p 0.744 0.045
*
 0.385 0.020

*
 0.836 0.882 

Pb 
r  -0.264 0.514 0.014 -0.463 -0.179 

p  0.568 0.238 0.976 0.295 0.700 

Cu 
r   -0.732 0.897

*
 0.141 -0.142 

p   0.062 0.006
*
 0.763 0.762 

DDT 
r    -0.486 -0.186 0.099 

p    0.268 0.690 0.833 

Chlordane 
r     0.224 -0.186 

p     0.629 0.690 

Dieldrin 
r      0.415 

p      0.355 

r: Pearson coefficient  

*: Statistically significant at p ≤ 0.05 
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Table 8. Comparison between the four studied seasons during the year (2016 - 2017) according 
to different parameters, organic (DDT, Chlordane, Dieldrin, butylene) and inorganic pollution (Cu, 

Pb, Zn) in sediment, Rashid (Egypt) in autumn  

  
Pb Cu DDT Chlordane Dieldrin Butylene 

Zn 
r 0.239 -0.584 0.548 -0.524 -0.517 0.115 

p 0.605 0.169 0.203 0.227 0.235 0.806 

Pb 
r  -0.323 0.206 -0.305 -0.120 -0.697 

p  0.480 0.658 0.506 0.797 0.082 

Cu 
r   -0.427 0.434 0.684 0.537 

p   0.339 0.331 0.090 0.214 

DDT 
r    -0.338 -0.053 0.081 

p    0.459 0.911 0.863 

Chlordane 
r     0.787

*
 -0.041 

p     0.036
*
 0.930 

Dieldrin 
r      0.139 

p      0.766 

r: Pearson coefficient  

*: Statistically significant at p ≤ 0.05 

  

Table 9. Comparison between the four studied seasons during the year (2016 - 2017) according 
to different parameters, organic (DDT, Chlordane, Dieldrin, butylene) and inorganic pollution; 

(Cu, Pb, Zn) in sediment, Rashid (Egypt) in Winter 

  
Pb Cu DDT Chlordane Dieldrin Butylene 

Zn 
r -0.227 -0.298 -0.120 0.158 0.579 -0.483 

p 0.624 0.516 0.798 0.735 0.173 0.272 

Pb 
r  0.113 -0.804

*
 -0.877

*
 -0.313 -0.406 

p  0.810 0.029
*
 0.010

*
 0.494 0.366 

Cu 
r   0.047 -0.219 0.139 0.032 

p   0.921 0.636 0.766 0.946 

DDT 
r    0.587 0.274 0.276 

p    0.165 0.551 0.550 

Chlordane 
r     0.204 0.553 

p     0.660 0.198 

Dieldrin 
r      -0.642 

p      0.120 

r: Pearson coefficient  

*: Statistically significant at p ≤ 0.05 
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Table 10. Comparison between the four studied seasons during the year (2016 - 2017) according to 
different parameters, organic (DDT, Chlordane, Dieldrin, butylene) and inorganic pollution (Cu, Pb, Zn) in 

sediment, Rashid (Egypt) in Summer  

  
Pb Cu DDT Chlordane Dieldrin Butylene 

Zn 
r -0.711 -0.330 0.049 -0.006 0.340 -0.214 

p 0.074 0.470 0.917 0.989 0.456 0.646 

Pb 
r  -0.406 -0.340 -0.350 -0.329 -0.318 

p  0.367 0.456 0.442 0.472 0.487 

Cu 
r   0.524 0.560 -0.198 0.552 

p   0.227 0.191 0.670 0.199 

DDT 
r    0.780

*
 -0.425 -0.006 

p    0.039
*
 0.341 0.990 

Chlordane 
r     -0.059 0.417 

p     0.900 0.352 

Dieldrin 
r      0.488 

p      0.267 

r: Pearson coefficient  

*: Statistically significant at p ≤ 0.05 
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