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ABSTRACT

The scarcity of water makes it difficult and expensive to expand the cultivated
land, or even protect soil with natural cover. In Egypt, there is a growing concern that
the very limited water resources are becoming increasingly polluted because of the
misuse and improper management of resources, which jeopardizes any attempt for
sustainable agriculture development. The overall objective of this research was to
assess the ground water resources quality for an agroecological system in Behaira
governorate. To achieve this objective, water samples of 59 well at depth’s 15 to 40 m
were taken and chemical as well as heavy metal analyses revealed that:

e pH values varied from slightly alkaline to alkaline.

e Sodium cation was the dominant followed by magnesium and calcium. On the
other hand, chloride and sulphate were the dominant anions.

e Adj. SAR of ground water samples studied showed that 30 samples suitable for
irrigation purposes, whereas 10 samples may cause permeability problem of soil,
and 19 samples were unsuitable for irrigation purposes.

e According to USDA diagram, the majority of the studied water samples were in
class C3S: (slightly dangerous for irrigation purposes. The rest of ground water
samples were in class C4Sz and C3S; (highly and medium sodium content and
very high saline with high sodium content), so such water are not suitable for
irrigation for soils under ordinary condition.

e Heavy metal content in the studied ground water samples can be arranged
according to their contents in the order. Cu>Pb>Fe>Mn>Cd>Ni. Also, the
concentration of Fe, Mn, Pb were lower than the permissible limits for irrigation
water according to FAO, 1985. Ni and Cu concentration generally were within the
permissible limits FAO, 1985. But Cd concentration was much higher than the
permissible limits of FAO, 1985.
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INTRODUCTION

The key for future is to develop sustainable farming system, which maintain
acceptable yields, while causing minimal pollution to the environment (El-Bana
et al., 2006). The production of grain and protein has increased so dramatically
since the industrialization of agricultural systems in the 1950s, that supply now
exceeds demand in most developed countries. This made only possible
through the agricultural intensification and the extensive use of agrochemicals
(i.e. fertilizers and pesticides). This has drawn public, political and research
attention from sources of food supply and security to those of maintaining or
improving environmental quality (National Research, Council, 2000). Water
resources in Egypt are becoming the forefront issue and the main constraints
for any agricultural expansion where the Egyptian agricultural depends mainly
on irrigation from the River Nile. FAO (1992) reported that in facing increasing
water needs demanded by a rapidly growing population, by increased
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urbanization by higher standards of living and by an agricultural policy in which
emphasize expand production in order to feed the growing population. This
compels the policy makers to use all sources of water, conventional and non-
conventional (i.e. ground water, drainage water and treated sewage effluents)
for the expansion of irrigated agriculture. So that the Ministry of Public Works
and Water Resources recycles about 5 billion m* of drainage water officially
and its goal is to increase the volume to 7 billion m?® (Abu-Zeid, 1992; Abu Zeid
and Hefny, 1992; Wilardson et al. , 1997 and Kotb et al. , 2000).

Direct use of drainage water for irrigation with salinity from 2 to 3 dS/m is
common in the districts of Northern Delta (Mashali, 1985). Investigation of
water quality have focused mainly on chemical assessment (Abbas et al. ,
1993; Avila and Alarcon, 2003 and Ayers and Westcot, 1985), U.S. salinity
Laboratory staff (1954) had proposed diagram for evaluating waters for
irrigation on the bases of SAR and EC (dS/m). According to Ayers and Westcot
(1985), water quality refers to characteristics of water supply that will influence
its suitability for specific use.

It is generally agreed with that the irrigation water is one of the waters most
precious resources, particularly in semi arid and arid areas, as in the case with
Egypt (El-Gendi, 2003). The provision of irrigation water is one of the most
important factors for the expansion of agriculture production; FAO irrigation
paper No. 29 (1985) stated that the River Nile is Egypt’s sole source of surface
water. But under the pressing need for increasing of agricultural production,
they used low quality waters for irrigation (e.g. ground water, and/or sewage
effluent water). These waters often contain some of trace metals, which exist
from a variety of sources. Some of trace metals (e.g. Zn, Co, Cu, Mo, Fe) are
nutrient and act as enzyme activators. Others are highly toxic (e.g. Cd, Pb, As).
Some of the nutrient elements (e.g. Zn, Cu) may be toxic at elevated
concentrations (Cottenie et al., 1979; Abouroos et al. , 1991 and More and
Gschwend, 1987). Therefore, these metals must be carefully monitored and
controlled.

The depth and salinity of ground water in North Nile Delta soils has been
discussed in previous studies. The present work is carried out mainly to
through light on the levels of some heavy metals in the ground water of the Mid
Nile Delta soils. Ground water could be considered as a potential irrigation
water supply on condition that their contents of dissolved salts and trace
elements are permissible. The present study also deals with ground water
quality concerning the level of some heavy metals (Cu, Mn, Cd, Pb and Ni).

MATERIALS AND METHODS

Monitoring area:

The area is located in Behaira governorate; El-Delengat district. The site
is located at 30° 50" 197 latitude and 30°3120.68" longitude, with an elevation
of about 3 meters above mean sea level. Map 1 illustrates the location of the
monitoring area. Each sampling location was geolocates according to
Agriculture Extension
Water sampling:

Fifty nine ground water samples (Map. 1 and Table 1) were taken from
the studied area (El-Delengate district) at depths from 15 to 40 m in July 2009
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soluble cations (Ca'™*, Mg™*, Na* and K"), soluble anions (CO;”, HCO5; CI
and SO,"), pH and EC as well as were measured SAR and Adj SAR were
calculated, thus, water quality class was defined according to salinity
laboratory staff (1954) proposed diagram for evaluating waters for irrigation
on the basis of SAR and EC (dS/m).
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Map 1: Location of the monitoring area (El-Delengat district)
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Soluble heavy metals in ground water, Cd, Pb, Ni, Cu and Mn were
determined using the standard methods described by American Public Health
Association (APHA, 1971), where the collected ground water samples were
fitered and evaporated under vacuum in a water path until dryness. The
residues were soaked with 10 ml aqua regia and digested then heavy metals
were measured using Atomic Adsorption Spectrophotometer (Perkin Elmer
3300).

Table (1): Location of the monitoring area

W1 Zaweit Hammour W31 El-Higr EI-Mahrouk
Wy Zaweit Hammour W3 El-Bostan

W3 El-Mesien W3 Rozzafa

W4 IAbo-Masoud \W3a El-Wafaeya

W5 Atlameis \W3s El-Wafaeya

\We Atlameis W3 Dershaba

W7 El-Mesien W37 Manshiet Fadel
W IAbo-Seita \Ws El-Bostan

Wy El-Kheleiya W39 Dershaba

W 1o Gazayer Eisa W Dershaba

W11 Teba W a1 Zaweit Abo-Shosha
W12 El-Kheleliya W 42 Manshiet Fadel
W13 Shirket El-Etehad \Was Ebia El-Hamra
W14 IAbo-Wafiya El-Kobra Was El-Delengat

\W1s El-Hegr El-Mahrouk \Was Lehaimer

W e Ebia El-Hamra W a6 Khamha

W17 El-Margrahy W47 Kafr Lehaimer
\W1s Gazayer Eisa \Wag Zemran El-Nakhl
W19 El-Delengat W a9 Zemran El-Nakhl
WES El-Delengat \Wso M. Bishara

W21 Zaweit Abo-Shosha \Ws1 Kafr Lehaimer
W2, El-Alamiya W, Teba

W3 Ebia El-Hamra W3 El-Manshiya El-Gideda
W4 Rozzafa W4 Kom Zemran

W o5 El-Mesien W5 El-Bostan

W26 Rozzafa \Wse Kom Zemran
W7 IAbo-Seifa \Wss Zemran EI-Nakhl
\Wog IAbo-Wafiya El-Kobra \Wss Abo Hamada
W9 Zohor ElI-Omara \Wsg Abo Masoud
W30 Zohor ElI-Omara

RESULTS AND DISCUSSION

Salinity and sodicity:

Table (2) shows that generally, pH values exhibited by most of the
location of ground water samples seem to be slightly alkaline to alkaline 7.33
at location W59 to 8.80 at location W48.

Data in the same table revealed that EC values ranged from 0.26 to 3.41
dS/m at locations W44 and W38.
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Table (2): Chemical composition of studied ground water samples of El-
Delengate district, Behaira governorate.

. EC Anions (meq/L Cations (meqg/L) Adj
Location yg/m | PH 65,7 THCO,] CI S0, Ca~ (Mg~ | Na~ | K | "R |sAr
W1 3.07 | 7.88 | 0.50 | 4.00 | 15.36 |11.59| 3.40 | 4.01 | 3.84 | 0.20 |12.39 [27.85]

2 2.34 | 8.00 | 0.50 | 450 | 14.21 | 251 [ 4.60 | 1.29 | 15.62 | 0.21 | 9.10 [21.12
W3 059 830 (125|225 192 /098|160 |1.63 | 3.00 |0.17 | 2.36 |5.12
4 0.99 | 843 150 |4.75| 230 [1.39 200123 | 6.56 | 0.15 | 5.16 [10.79
5 0.72 {802 | 050 | 3.75 | 288 | 0.25[2.00 | 142 | 3.69 | 0.27 | 2.82 |6.77
W6 0.70 | 7.78 | 0.50 | 5.25 | 1.73 1082|260 | 3.10 | 240 | 0.20 | 1.42 |2.29
7 0.47 | 768 | 0.50 | 250 | 0.96 | 093 [1.70 | 1.67 | 1.40 | 0.12 | 1.08 |2.37
W8 0.86 | 755 | 1.00 | 5.25 | 250 | 0.52 | 2.00 | 3.89 | 3.12 | 0.26 | 1.82 [4.35
W9 1.00 | 742 | 050 | 6.75| 230 | 146|260 | 481 | 344 | 0.16 | 1.79 |4.19
10 0.40 | 7.86 | 0.50 | 250 | 1.15 [ 1.30 [ 2.00 | 1.61 | 1.72 | 0.12 | 1.28 |2.49
W11 1.23 790 | 1.00 | 4.00 | 595 | 140 [ 2.00 | 294 | 7.20 | 0.21 | 4.58 [10.49
12 1.09 | 793 | 0.50 | 450 | 5.18 | 1.33 |1.60 | 2.77 | 6.96 | 0.18 | 4.71 [10.78
13 1.57 | 760 | 0.50 | 450 | 7.10 | 5.00 | 5.00 | 545 | 6.30 | 0.35 | 2.76 |7.39
W14 0.62 | 807 |1.00 | 3.75| 250 /1 0.19 1260 | 234 | 224 | 0.26 | 1.43 |3.18
15 1.02 | 835 | 250 | 5.00 | 3.46 | 0.57 | 3.00 | 2.89 | 5.36 | 0.28 | 3.12 |7.40
W16 0.66 | 7.73 |1.00 | 425 | 192 |1.04 | 280|233 | 282 | 0.26 | 1.76 |4.10
W17 0.54 | 800 | 050|250 207 | 117 240 |1.78| 1.88 | 0.18 | 1.30 |2.98
18 0.47 {802 | 050 | 225 | 2.07 | 0.37 {180 | 124 | 2.00 | 0.15 | 1.62 |3.59
W19 1.26 1 8.10 | 1.00 | 425 | 595 | 195|120 | 241 | 942 | 0.12 | 7.01 [10.22
20 1.36 | 7.74 | 1.50 | 5.50 | 6.72 | 0.08 | 1.80 | 3.33 | 8,52 | 0.15 | 5.32 [12.50|
21 144 | 7.46 | 1.00 | 6.50 | 6.34 | 1.32 | 2.80 | 423 | 8.04 | 0.09 | 4.29 [10.08
W22 0.82 | 760 [ 1.25 | 3.50 | 3.26 | 0.49 | 2.00 | 2.13 | 4.20 | 0.17 | 2.92 |6.53
23 059 | 768 | 0.75 | 275 | 192 | 054 200 | 137 | 246 | 0.13 | 1.90 [4.13
W24 0.76 | 782 | 15 | 350 | 250 | 2.07 | 3.40 | 2.30 | 3.69 | 0.18 | 2.19 |5.49
W25 1.02 1817 | 1.0 {400 | 269 | 324|120 184 | 7.04 | 0.85 | 5.71 [11.99
26 093 | 755] 05 [575] 230 [4.04 280 | 195 | 7.60 | 0.24 | 4.93 [11.02
W27 079 | 783 | 1.0 | 425| 230 | 0.93 280|290 | 2.60 | 0.18 | 1.54 |3.65
28 055 [815[050 | 225| 150 | 092|210 | 137 | 1.60 | 0.10 | 1.22 |2.80
29 0.37 {830 [ 050 |1.75] 096 | 049 [1.100.85| 156 | 0.19 | 1.58 |3.22
W30 055 824|050 |225| 250 | 053|140 116 | 3.10 | 0.12 | 2.74 |5.75
31 139 | 7.72 | 1.00 | 1.75 | 9.41 | 2.16 | 540 | 3.91 | 480 | 0.21 | 2.23 |5.74
W32 242 | 747 | 050 | 2.75 | 13.82 | 7.83 | 9.60 | 6.17 | 8.80 | 0.33 | 3.13 |8.62
W33 0.76 | 817 [ 1.00 | 3.50 | 2.30 | 0.84 [ 1.20 | 2.98 | 3.20 | 0.26 | 2.21 |5.18
34 0.89 {812 (100|450 | 203 [1.19 (120|431 | 2.80 | 0.41 | 1.69 [3.90
W35 0.86 | 854 | 1.25 | 250 | 3.46 | 1.46 | 0.80 | 0.91 | 6.88 | 0.08 | 7.44 [14.44
36 0.84 | 835(200 | 475 | 211 | 253|140 392 | 6.00 | 0.07 | 3.68 |8.39
37 1.08 | 8.36 | 1.00 | 3.50 | 5.16 | 1.40 | 0.80 [ 1.48 | 8.68 | 0.10 | 8.13 [16.34
W38 341 | 7.37 [ 1.00 | 3.50 | 27.07 | 5.25 | 9.40 | 9.22 | 18.04 | 0.16 | 5.91 16.26
39 1.23 1832|150 | 450 | 288 | 286 | 1.20 | 3.74 | 6.30 | 0.50 | 4.01 |9.18
W40 1.30 | 7.80 | 1.50 | 6.50 | 3.07 | 2.37 | 2.00 | 465 | 6.30 | 0.49 | 3.46 |8.08
W41 1.66 | 797 | 1.50 | 6.50 | 4.22 | 4.44 | 1.80 | 485 | 9.42 | 0.59 | 5.17 [12.09
W42 161 [ 834 | 150 | 475 | 461 | 548 |1.40 | 430 | 10.08 | 0.56 | 5.97 [14.09
W43 0.30 | 842 | 0.75 125 | 140 | 0.72 120 | 0.32 | 254 | 0.06 | 2.91 |5.62
w44 0.26 {815 (100 |1.25| 098 | 0.32 120 | 0.13 | 2.17 | 0.05 | 2.66 |5.16
W45 0.30 [ 824 [ 150 | 150 | 058 | 1.09 120 | 051 | 2.89 | 0.07 | 3.13 |5.97
W46 152 | 755 | 1.00 | 6.75 | 691 |1.46 | 240 | 2.73 | 10.86 | 0.13 | 6.78 [15.94
w47 059 | 748 [ 1.00 | 350 | 1.54 | 0.91 | 2.00 | 2.18 | 2.68 | 0.09 | 1.85 [4.36
W48 0.36 | 880 | 125|150 | 154 | 0.75|0.60 | 1.11 | 3.25 | 0.08 | 3.52 |6.68
W49 045|792 100 |225| 125 [ 086|140 | 164 | 2.16 | 0.16 | 1.75 |3.80
W50 0.36 [ 864 [ 100 |1.75] 154 [ 0.60 | 0.60 | 1.11 | 3.10 | 0.08 | 3.35 |6.40
W51 0.38 | 813 (100 | 1.75 | 1.23 | 0.67 | 240 | 0.83 | 1.36 | 0.06 | 1.07 |2.47
W52 145 | 7.73 1100 | 3.25 | 7.30 | 4.39 | 540 | 448 | 6.00 | 0.06 | 2.70 |7.29
W53 221729 (100|400 1037|791 |780|6.83| 858 | 0.07 | 3.17 |2.26
W54 050 | 799 {100 | 275 | 096 |1.14 |[3.00 | 1.18 | 1.44 | 0.23 | 1.00 |2.26
W55 1.95 | 7.40 | 1.50 | 4.50 | 11.50 | 4.31 | 2.80 | 4.99 | 13.80 | 0.22 | 6.99 [16.15
W56 0.46 | 7.73 {1.00 | 350 | 0.58 | 0.81 | 3.00 | 1.18 | 1.56 | 0.15 | 1.08 |2.44
W57 050 | 787 100|225 1.34 | 094 | 290|116 | 1.30 | 0.17 | 0.91 |2.20
W58 032 | 777 {050 | 225 | 0.86 | 0.69 [ 240 | 0.64 | 1.00 | 0.26 | 0.81 |1.88
W59 1.79 | 7.33 | 0.50 | 3.50 | 7.10 | 8.28 | 7.60 | 437 | 7.20 | 0.21 | 2.94 14.83
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Ground water level rises just below the soil surface in North area of
Nile delta, its soluble salts increase. The increase in soluble salts in the
ground water is mainly ascribed to the inflow and contamination with the
saline water, through the seepage from Mediterranean sea water in the North
area of Delta region. The salinity of the ground water might also be affected
by some factors such as land use, crop pattern, soil management and
drainage efficiency.

Data in the same table indicate that the chloride dominates sulphate and
carbonate anions in the order: CI'>SO, >HCO; . These anions are associated
with Na*, Mg*" and Ca'". It is also noticed that magnesium exceeds calcium
throughout the most studied locations. Calcium and magnesium ions in the
ground water are mainly in the form of magnesium and calcium sulphates.
The behaviour is in a good harmony with the results obtained by Kholie et al.
(1989), Zein et al. (1998) and El-Sanafawy (2002).

Generally adj SAR concept of FAO, suggest that water have less than 6
suitable as dominant clay minerals without any problem. On the other hand,
the use of irrigation water having adjusted from 6-9 cause permeability
problem of soil water with adjusted SAR value more than unsuitable for
irrigation.

Generally adjusted SAR determined for the studied groundwater samples
were considered to be suitable for irrigation purposes in 30 samples while 10
samples may cause permeability problem of soils, and 19 samples were
unsuitable for irrigation purposes.

According to USDA diagram the majority of the studied samples are in
class C3S; with SAR values ranged from 12.39 to 0.81. Therefore, this water
is considered slightly dangerous for irrigation purposes. The rest of ground
water samples W; (12.39%) and W, (9.10) were in class C4S; and CsS..
According to U.S. Salinity laboratory (1954) classification CsS, Class water is
high saline and medium sodium content. Such water can be used with
restricted drainage even with adequate drainage, special management for
salinity control may be required, and plant with good salt tolerance selected.
Sodium was present in appreciable sodium hazard in fine textured soils
having high cation exchange capacity, specially under low leaching
conditions, unless gypsum present in the soil. Such water may be used on
course textured or organic soil with good permeability, class C,;S; indicate
that the water are very high saline with high sodium content. These water are
not suitable for irrigation for soils under ordinary conditions but may be used
occasionally under very special circumstances. The soils must be permeable,
drainage must be adequate, irrigation water must be applied in excess, to
provide considerably leaching and highly salt tolerant crops should be
selected. From the view point of sodium hazard this water may produce
harmful levels of exchangeable sodium in most soil and will requires special
management, good drainage, high leaching and organic matter additions.
Chemical amendments may be required for replacement of exchangeable
sodium, except that amendments may be feasible with waters at very high
salinity.
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Heavy metals:

Concentration of heavy metals in the studied ground water samples
shown in Table (3) and Fig. (1) revealed that the content of Fe ranged from
0.169 (W22) to 0.874 (W30), Mn from 0.11 (W16) to 0.2345 (W4), Cu from 0.28
(W7) 0 1.787 (W11), Pb from 0.435 (W16) to 1.558 (W49), Ni from 0.015 (W35)
to 0.166 (W26) and Cd from 0.016 (W19) to 0.199 mg/kg W54 and W58.

Table 3: Heavy metal content of studied ground water samples (mg/kg).
NI Cd

Location Fe Mn Cu Pb

1 0.56 0.14 0.06 0.75 0.09 0.09
0.51 0.09 0.04 0.92 0.06 0.15

3 0.52 0.14 0.05 0.83 0.07 0.13
4 0.61 0.23 0.08 1.14 0.14 0.13
5 0.50 0.05 0.07 1.14 0.12 0.20
6 0.38 0.10 0.03 0.51 0.12 0.17
7 0.40 0.08 0.03 0.74 0.07 0.11
8 0.42 0.04 0.06 0.62 0.07 0.15
9 0.32 0.04 0.07 0.73 0.02 0.02
10 0.19 0.04 0.06 0.55 0.03 0.07
11 0.29 0.05 1.79 0.75 0.10 0.05
12 0.42 0.10 0.08 0.80 0.06 0.05
13 0.49 0.08 0.11 0.85 0.12 0.08
14 0.37 0.06 0.15 0.73 0.12 0.11
15 0.42 0.02 0.08 0.56 0.05 0.20
16 0.30 0.01 0.06 0.45 0.07 0.10
17 0.50 0.08 0.15 0.98 0.07 0.08
18 0.30 0.06 0.16 0.87 0.13 0.15
19 0.37 0.08 0.09 0.80 0.11 0.02
20 0.37 0.07 0.10 0.91 0.10 0.05
21 0.27 0.04 0.05 0.69 0.06 0.03
22 0.17 0.04 0.08 0.75 0.14 0.18
23 0.25 0.06 0.10 0.89 0.04 0.08
24 0.33 0.04 0.09 0.67 0.07 0.06
25 0.22 0.06 0.10 0.61 0.08 0.19
26 0.38 0.04 0.09 0.90 0.17 0.09
27 0.31 0.03 0.10 0.77 0.04 0.06
28 0.34 0.06 0.08 0.66 0.11 0.03
29 0.42 0.05 0.11 0.84 0.09 0.04
30 0.87 0.12 0.11 1.39 0.14 0.19
31 0.42 0.08 0.09 0.62 0.05 0.02
32 0.38 0.06 0.09 0.76 0.07 0.12
33 0.47 0.08 0.09 0.80 0.05 0.11
34 0.31 0.06 0.10 1.07 0.03 0.06
35 0.33 0.06 0.08 0.84 0.02 0.10
36 0.51 0.12 0.14 1.04 0.06 0.14
37 0.59 0.11 0.14 1.12 0.03 0.08
38 0.59 0.10 0.14 1.08 0.08 0.03
39 0.57 0.11 0.17 1.32 0.10 0.09
40 0.60 0.12 0.16 1.27 0.10 0.13
41 0.38 0.06 0.08 0.48 0.03 0.12
42 0.48 0.05 0.06 0.49 0.01 0.04
43 0.43 0.06 0.08 0.67 0.02 0.16
44 0.54 0.11 0.16 1.16 0.11 0.05
45 0.48 0.15 0.15 1.13 0.09 0.05
46 0.42 0.06 0.06 0.83 0.07 0.12
47 0.50 0.06 0.08 1.06 0.06 0.05
48 0.29 0.03 0.05 0.59 0.09 0.12
49 0.76 0.15 0.21 1.56 0.10 0.02
50 0.39 0.05 0.08 0.78 0.07 0.09
51 0.57 0.10 0.15 1.24 0.14 0.19
52 0.43 0.06 0.09 0.75 0.05 0.12
53 0.70 0.13 0.13 1.13 0.09 0.13
54 0.49 0.06 0.10 1.04 0.06 0.15
55 0.47 0.08 0.12 0.74 0.06 0.07
56 0.43 0.16 0.11 0.73 0.02 0.02
57 0.67 0.14 0.21 1.42 0.12 0.11
58 0.57 0.09 0.16 1.33 0.14 0.20
59 0.66 0.14 0.27 0.73 0.03 0.02
FAO* 5.0 0.20 2.0 5.00 0.20 0.01

* Permissible maximum concentration in irrigation water adapted from FAO (1985)

245



El-Sanafawy, Hamida M. A. et al.

6
5
4
3
2 2
? 1
0 nD A nng analln
R I G s@&“ FUE R s’}ﬁﬁ PPEEFESPEEEEE
O wvn
025 |
02 +
[
2 015 [
\g [
01 I | |
[
- “r “' H-H [ m”ﬂ”ﬂﬂ J H
[
R RER ) R T I il |
o & @ @ REARARN
o o Py

6
5
4
2
>
2 2
1
0
DR G fﬁﬁ @ PP EEE PSP Ee
Ocu
25
2
15
>
=
>
E 1
05
0 dpnifa-nnn nI'I"nn"nnI'InnI'InI'II'IrIr|I1I'II'InI'II1n|'|"n"nnnn"nnnn"nnnnnnn"n"
LRI PP P EEPEI I ETE LSS
i
025
02
015 I i
01 I
Doos calllliag WU pollAN- N onl 2 1| || e llel 11
>
2, NUNRNN A n NN N N "|||||I||||I|I|II..||I|I|I| L |||||||
R T G N I R
Bcd
025 |
02 _
015
2 01 n 1 _
® 005 "HHH HT Aot L L n
: i TR
o HilHlla Hiln!lnflA AR N ET At [ i nitllng
TEEL PP ISP LG LIPS

Fig (1): Heavy metal content of studied ground water samples
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El-Araby and El-Lbordiny (2006) and Abd El-Hady (2007), reported
that irrigation by ground water which contain little or medium amounts of
heavy metals will contaminate the soil and crops that will be risky for human
and animal health (Zein et al., 2009 and Gaafer et al., 2009).

Enb et al. (2009) showed the same results as in canola plants and
cows and buffaloes animals.

Zein et al. (2002) showed that jews mallow, rocket and cabbage
irrigated with polluted water were highest in their heavy metals content.

Data indicate the enrichment show also that such heavy metals could
be arranged according to their content in the studied ground water samples in
the order Cu>Pb>Fe>Mn>Cd>Bu, El-Sanafawy (2005) found that the orders
of heavy metals in Mid Nile Delta region were Zn>Cu>Mn>Ni>Pb>Cd. Data
indicate the enrichment of ground water of Behaira governorate in Cu & Pb
than Mid Nile Delta region.

Data also showed that the concentration of Fe, Mn and Pb were lower
than the permissible limits of irrigation water (FAO, 1985) while the
concentrations of Ni and Cu generally, lower than the permissible limit of FAO
(1985). Cd content was higher than the permissible limit of FAO (1985) for
ground water. This means that the quality of the studied Behaira governorate
(e district) ground water is deteriorating, therefore, a comprehensive,
therefore, protection policy is needed for sustainable use of water.
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