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AMELIORATION OF HARDLY RECLAIMABLE SOILS:

I: EXISTING OF SALINE SODIC POLLUTED SOILS IN EGYPT
Habib, i. M.; E. A. El Morsy; A. M. A, El Naggar and Noha H.Abd El
Kadder

Soil Sci.Dept. Fac.Agric.,Cairo Univ., Egypt

ABSTRACT

The current investigation was carried out lo evaluate the existing of hardly
reclaimable soils suffering from salinity, sodicity and heavy metals potlution in Egypt.
Thirty scil profites were studied in five different locations. Such locations have been
irrigation for long period with drainage and waste water.

The resulits come out the limits of salinity (ECe) { 9.04 {0 21.47 dS/m) and
sodicity (ESP) (25.53 lo 47.71 %), which mean that the problems of salinity and
sodicity are found in these locations. In addition, the soil samples containing high
levels of some heavy metals such as Cu, Pb, Cd, Ni, Co and Zn. The determined
levels are higher than the permissible limits as reported by linzop (1987). It can be
conciuded that there are scattered areas all over Egypt suffering from two different
problems which make it difficult 1o be reclaimed.

INTRODUCTION

The scarcity of fresh water for agriculture in the arid zone areas is
considered to be the most limiting factor for food production. Countries
including Egypt have looked to drainage, municipal and industrial waste
waters reuse in order to cover the shortage of high quality waters. Because of
the chemical, physical and biological nature of wastewater, there are potential
problems associated with its reuse in agriculture. Some of the major concerns
are health hazards, salinity build up and toxicity hazards (El-Sckkary and
Sharaf, 1996). High content of heavy metals in such water {e.g. Fe, Mn, Zn,
Cu, Pb, Cd, Wi, Co and Cr) may accumulate in soils to levels either causing
phytotoxic conditions or bic-accumulate in piants at fevel which adversely
affect the health of the consumers (Header, 1987 and Fergusson, 1990).

Tctal and DTPA avaitable Fe, Mn, Zn, and Cu were determined in Abu
Hammad county (Tahoun et al, 1999). The data indicated that the salinity is
widespread, but sodicity is confined to limited areas. The total Fe, Mn, Zn,
and Cu is fairly high and is mostly correfated to the clay content of seils. Gn
the cther hand total and available forms of Fe, Zn, Mn, Cu, Pb, Ni, Cd, Co
and Cr within the upper 60 ¢m layer increased oy increasing the period of
irrigation with sewage water . Accumuiation of these elements tended fo be
more obvious in the surface layers than in the sub-surface Eid (1984), Sadik
et af., (1987), Abdel-Babour et al,, {1995) and Mosalem {1997).

Abd El-Ghaffar (1983), Sadek and Sawy {1989) demonstrated that the
continuocus use of sewage water effluent in irrigation for a long period
increased electrical conductivity (ECe) of the soil.

Due to the previous reviewing, there is still fake of information relating the
sait affected soil with heavy metals pollution problems in Egypt.
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The present work aims to study the existing of saline sodic polluted soil
in some locations in Egypt.

MATERIALS AND METHODS

Soil sampies were collected from five different deteriorated locations
in Egypt (Fig 1) to represent the salt affected soils polluted with heavy metals
from industral waste water, The soil samples were collected from six profile
in each location i.e.,(1) Bahr Ei-Bagar (2} Kalfr El-SheeKh {3} El- Khanaka (4)
Abu Hamaad (5) Helwan. At each profile, three soil samples were
successively taken from the (0-10), {10-20) and (20-30) cm soil depths The
chemical analysis were determined according to Jackson (1967).. Some
chemical and physical characteristics of these soils are presented in Tables
{1to 3}

The scil samples were analyzed for DTPA exfractable Cu, Pb, Cd, Ni,
Co and Zn according to (Lindsay and Norvell, 1978). While the total heavy
metals were determired according to (Cottenie ef al., 1982). Tables (4 to 9)

=S L
- e ~ o .
oo T D S 5 )
/ 5"_ T et - e 0 SR
P e o L
1 ~y L35 ' . e
L ., . el ‘1.".[)\\\
-7 }\[ Mehee i \._- . T B A T A '! -
: Daman©ioar }l:\ T o . : 1
i - q L
v S}i 1.6 s .t,; R
Sy 5, bl .
v T - o \",. N I TR : ,\I
f( \l!. w U d
! "'\-L‘:. ,,/_:’
2T Y
L] \ ? p y= L \1 S
RN o : - RN
i ' R AN -y I 0o
‘ “13(]!1“ '"-.!'l ';t“\l“ I’ - ‘r_.\ é“.’;lli‘.}{l - ‘o Il 11"’11' I\\.‘__ ..

e g . Womd 10U @ 5 s Ny
2-Ratr Bl-Nheekh TNy T =T
- i R . e L PPETHT PP N AP D B l
-1 Knanaka dhs
s : [SIES] "'JK Cane 2
- Abhu Hamaagd- h e
- ) .." o
S-biefasan o

e y e 3

ig.1 Location of the studied area

RESULTS AND DISCUSSION

Soil physical properties:

Table 1 shows the average of mechanical analysis, soil textural
classes, CaCO, and organic matter % for the three sail depths (0-10),
(10-20) and {20-30) cm collected from different locations. It is clear that the
most dominant textural classes in the top layers of (0-10) em depth ranged
between silty loam and clay while in subsurface layer of (10-20} cm depth
ranged between silty clay loam and ciay and the deepest layers of {20-30) cm
depth exhibited between silty clay loam and silty clay. Calcium carbonale
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showed slight changes in their contents among the soil layers of each

locations. Organic malter decreased with depth in all locations with the

greatest contents in the top layers

Table {1): Average particle size distribution, organic matter % and
CaCO, % for the studied locations

Particales size distribution
depth Coarse | Fine sitt% | Clay% Texture Class r?.:.%ﬂz Ea,icj(
| sand% |sand% ° ¥
an lAvg ] 173 11970 | 3584 | 42.74 284 | 443
010 FoavT 030 | 135 | 1a3 | 279 |-y eamtecy—a5r—5s
1020 /AvQ| 344 | 1601 3393 | 46,63 clay 264 | 4.20
Sav| 0.53 | 1.40 | 2.64 | 3.66 0.03 | 0.05
Avg.| 545 | 1118 | 33.70 | 49.67 254 | 3.99
2030 G T 0.95 | 0.76 | 125 | 2.80 |2y loamio Ry 5 o1 0.05
010 [Ava.| 148 | 665 | 5333 | 38.54 | Silty loamto 2.26 6.01 |
Sdv | 026 | 045 | 198 | 254 | silty clay .09 | 0.08
soplAVa ] 143 | 540 | 5046 | 4268 | Sty loamto | 219 | 368
Sdv | 0.26 | 062 | 403 | 456 | _silty clay 0.1 | 082
aoap|Ava | 1.59 | 3.77 | 67.06 | 27597 Sity loamto | 2.10 | 640
Sdv | 036 | 0.26 | 552 | 563 | sityclay | 003 | 007
Avg.| 294 | 1436 | 40.27 | 4242 . 2.09 3.54 |
010 Igav [ 056 | 0.08 | 149 [ 273 | & o sty day 55T 56a |
| Avg| 284 | 11.67 | 38.12 | 47.37 ) 202 | 217
Ehanaka 1020 e T 051 | 1.35 | 3.04 | 431 | Oy 108ty day 555
20.30 Avg.| 3.15 8.15 | 5064 | 38.06 |claytosityclay| 1.94 3.19
Sdv] 0.72 | 0.56 | 4.17 | 445 loam 0.02_[ 0.04
Avg | 1.85 | 7.48 | 46.76 | 43.91 : 103 | 2.5
010 ST 635 1 051 | 301 [ 230 | Sy 504 | 0.03
bu 1020/Ava.] 179 | 608 [5220 13983 [ 0 059 | 1.59
amaad Sav] 03z | 0.70 | 475 | 4.03 y cay 0,05
Avg | 198 | 4.94 | 41.28 | 52.48 ) 0.95
- 2030 e T 046 | 029 | 3.50 | 520 | oy 0.01
Avg.| 1.60 | 11.55 | 53.43 | 3342 | _. 156 | 5.
010 \Sqy T 031 1 073 | 1,98 | 2.86 | S0 Y I0am e T 507
Avg.| 155 [ 938 [5058 | 3849 | 1.60 3.18
ehwan [To‘” Sav| 028 | 108 | 404 | 406 | o' clayloam r—oog o.a_ojW
olAvg | 171 | 6.55 | 67.18 | 2455 | _ 182 | 469
(za 30 Sev] 039 | 045 | 553 | 576 | S Clyloam e 006 |

Total soluble saits and exchangeable sodium percent:

The data in Table 2 show the total soluble salts in the studied soil
samples. In general soil salinity expressed as ECe values were greater than
9 dS/m, with the maximum ECe is about 21 dS/m. Slight decreased in ECe
with soil depth was chserved in Bahar El Bakar and Helwan while
the ECe values increased with soil depth in Kafr El Sheekh, El-
Khanaka an and Abu Hamaad. The distribution of soluble cations shows that
the dominant cations is Na“ followed by Ca™, Mg™™ and then K"

Table 3 shows the CEC values and values of exchangeable cations
content as weil as ESP. The exchangeable Na® is the dominant cation on the
exchange sites of all locations, All soils are sodic where the exchangeable
sodium percentage (ESP) is higher than 25 % in the three layers. Owing to
the preceding results. The soil can be characterized as saline sodic soil.
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Heavy metals contents:

The data in Tables (4 to 9) show values of lotal and DTPA
extractable Cu, Pb, Cd, Ni, Co, and Zn in the siudied scils. The highest
accumulation of heavy metals were found in the surface layers (0-10)cm
depth in all locations and lowest in the sub —surface layers (10-20} and (20-
30)cm depth. These results are consistent with those of Khalil {1990) and
Waffa (1992), This trend could be attributed to the very low mobility of heavy
metals due to the strong fixation by organic matter, clay minerals and oxides
of Fe, Al and Mn (Adriano, 1986 and Baker, 1974).

Copper:

DTPA extractabte Cu (Table 4} in the soil samples ranged from 3.01 to
37.63 ppm with an average 20.32 ppm. Total Cu in the soil samples ranged
from 45.14 {o 265.79 pprn with an average 155.47 ppm. The sail samples of
Kafr El Sheekh, El Khanaka and Helwan possessed the highest level of
extractable-Cu. These locations contained total-Cu higher than the
permissible limit (50 — 100 ppm) as reported by Linzop {1987). This may be
attnibuted to the impact of irrigation with industrial and sewage water in these
locations
Table (3); Cation exchange capacity, exchangeable cations a:ﬂ

exchangeable sodium percent for the studied location
[ | [ [ Exchangeable Cations (meq/100

location depth CEC m}) ESP
a Y] . Na”

o0 LAvg_| 3787 | 11.07 ] 1160 | 042 | 121313187

Say 7 0.8 [ 134 005 zﬁf 659
Avg. 1 37.00 | 11.47 13177 | 042 1147 3028

Bahr Elbaqar | 10-20 =i ——5%5 1793 T 120 | 003 | 243 | 6.9 |

2030 |_Ava_| 3763 | 12.27 | 12.43 | 0.40 | 9.61_[25.53]
Sav 2353 1,49 1.5?% %oz 213?; 4537;
Avg_ | 4683 | 1335 1 13, 51 [ 2147 43,

010 o1 319 T 157 | 148 | 009 | 186 1338 |
31.08

347

3797

3.15

3835

595

66

f———

Ava. | 49.00 13617 [ 9353 1 050 | 2060
Katr el sheekh| 10-20 |~ —= s~ 371138 1 006 | 2.05
(2030 Avg. | 4866 | 1460 | 1457 | 0.49 | 18.49 |
|

Sdv | 333 | 110 | 1.32_] 0.0
o0 |_Avq | 3864 | 1054 | 1187 | 041 [ 148

Sdv { 252 | 120 | 1.33 | 007_| 1.28

10.20 L_Ava_| 3876 | 1098 | 12.17 | 0.40 | 14.20 |36,

_' Sdv_| 266 1 103 | 124 [ 005 | 142 | 299

2030 |Ave | 3842 11153 13,10 [ 039 19275 [33.1]

dv | 263 | 087 | 119 ] 0.08 | 1.84 | 3.62

El Khanaka

od0 Ava_[ 5217 [ 1258 | 7%./7 | 053 | 2364|4534

[ Sdv_ | 3858 118 1.'? o‘og 236 | 369

Ava | 5173 19321 | 16.20 | 052 | 21.20 14095

Abu Hamaad | 10-20 35900 | 1.77 | 010 | 305 | 4.48
2030 | Avg. | 5097 | 1159 | 14.13 | 0.52 | 24,30 | 47.71

Sav | 2. 517170, 772 1.67 ofo; 220 24§ 01
Ava. | 3227 [ 1002 | 11.56 ] 0.33 | 6.44 [39.27

010 sgv T 272 1 084 | 1.98 | 004 | 098 | 23
| Avg | 31.98 | 1052 | 1248 | 0.32 [ 647 | 2643
Helwan 10-20 —wi T 219 T 070 | 143 1006 [ 122 | 2.89
2090 | Avq. | 3157 | 923 | 1125 ] 0.32 | .70 |30.79
) [Sav [ 155 | 061 | 141 | 004 [ 088 {259
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Table {4): Total and DTPA extractable Cu of three successive layers for
the studied location

’ location LleptH

| Tota! Cu {ppm)

DTPA extractable Cu (ppmj

Range

Avg % Sdv

Range

Bahr El baqgar

i.

0-10

99.75- 116.25

107.54 £ 7.1

19.26 - 21.02

Avg £ Sdv
20.04 £0.76

10-20

93.75 -117.00

105.92 + 8.17

18.28 - 20.32

19.22+0.8 |

20-30

92.50 - 109.25

Kafr ¢! sheekh

0-10

100.29 £+ 6.02

16.59 - 19.41

18,32 +1.12

108.47-128.68

116.95+ 7.79

9.72-11.82

10.47 £ 0.7 |

10-20

120-30)

101.95-127.23
100.55 - 118.80

115.18 + 8.89

913-114

10.32+0.8

109.06 + 6.55

8.01-1064

8.77 £ 0.59

Et Khanaka

!

[0-10

131.79- 157.55

142.08 £ 9.46

11.80 - 14.11

12.73+£0.85

10-20

123.86 - 154.58

139.94 + 10.80

11.09-13.85

12.53+0.97

20-30

122.21 - 144.34

132.51+7.96

10.95 - 12.93

11.8710.71

bu Hamaad

0-10

48.67 - 58.19

5248 £3.49

3.20-3.83

3451023

10-20

45.75 - 57.09

51.68 + 3.99

301-3.76

34+£0.26

120-30

45.14 - 83.31

48.94 + 2.94

2.97-3.51

322019

Eﬁiwan

0-10

222.33 - 265.79

239.70 + 15.86

31.47 -37.63

10-20

208.96 - 260.78

236.08 £ 18.22

29.58 - 36.92

20-30

206.17 - 243 .51

Lead:

223.54 £ 13.43

29.19 - 3447

33.93+228
33.42+2.58
3164219

The DTPA extractable Pb (Table &) in the soil samples varied from 0.87
to 28.39 ppm with an average 14.63 r~m while total Pb ranged 9.19 1o
542.70 ppm with average 275.95 ppm The highest levels of extractable-Pb in
El Khanaka and Helwan where the total-Pb in this locations are higher than
the permissible limit (50 — 100 ppm) as reported by Linzop (1987) while
45Bahar El Bakar, Kafr El Sheekh and Abu Hamaad still in the adeguale

range.

Table (5): Total and DTPA extractable Pb of three successive layers for
the studied location

Total Pb {ppm} DTPA extractable Pb {ppm)
location | depth Range AvgtSdv_ | Range Avq * Sdv
1010 ] 11.35-3217 | 24342729 | 141-411 302+0.91
Behr El bagar | 10-20] 9.58-27.60 2058 £7.24 1.2-3.01 2.19+0.74
20-30 | 9.1%-20.72 15.98+4.89 | 0.87-202 1.61£0.55
0-10 [ 48,24 -136.72 | 10599 +£30.96 [ 2.52-7.15 554162 |
Kafr e sheekh | 10-20 | 40.76 - 117.30 | 8751+ 30.75 | 2.13-6.14 4.58 £ 1.61
20-30| 39.06-8806 | 687.8022077 | 2.04-4.61 3.55%1.09
0-10 [ 191.47 -542.70 | 420212291 [10.02-28.39 22,01 £ 6.43
E!Khanaka |[10-20 [ 161.78 - 465.61 [ 347.35 + 122.05 | 8.46 - 24.36 18171639 |
20-30] 155.03 - 349.54 | 250.50 + 82.44 | 5.11-18.29 1410431 |
010 [ 41.85- 11863 | 91.06+26.87 | 2.19-5.21 4.81+1.41
Abuamaad [10-20] 3536-101.77 | 75082+ 7668 | 1.85-5.32 39714
20-30 ] 3389-76.40 | 589111802 | 1.77-4.00 3.08+0.94
0-10 | 101.81-288.56 | 223.7+6535 | 4.04-11.44 8.87 + 2.59
Helwan 10-20 | £5.02-247.57 | 18469+ 64.90 | 3.41-9.82 732 257
[20-30] 8243-18586 | 14330+43.84 | 3.27-7.37 5684174 |
Cadmium:

DTPA extractable Cd values {Table 6) varied widely among the soils,
being from non detected in Bahar El Bakar to 1.28 ppm. The total Cd ranged
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from non to 11.6 ppm. The soil containing the reiatively high levels of
extractable Cd are located mainly in Abu Hamaad, El Khanaka and Helwan.
The totals Cd in these locations are higher than the permissibie limit {5 ppm)
according to Linzop (1987).

Nickel:

DTPA extractable Ni (Table 7) in the soil samples ranged from 1.73 to
34.93 ppm with an average 18.35 ppm while total Ni ranged from 10.08 to
148 86 ppm with an average 79.47 ppm. The tolal-Ni in Bahr Ei-Baqar, Kafr
El Sheekh, El Khanaka and Abu Hamaad. are higher than the permissible
limit (30-50 ppm} according to Kabata et al, (1992) and Linzop (1987).

Cobalt;

DTPA extractable Co (Table 8) varied from 0.59 to 10.03 ppm with
average 5.315 ppm while total Co ranged from 11.27 to 72.13 ppm with an
average 41.7 ppm. The soil samples of Bahr El-Bagar and E! Khanaka
possessed the highest level of total Co as values of total Co in these
locations are higher than the permissible limit {50 ppm) as reported by Linzop
(1987), while Kafr El Sheekh, Abu Hamaad and Helwan still in the adequate
range.

Table (6): Total and DTPA extractable Cd of three successive layers for
the studied location

DTPA extractable Cd
location depth Total Cd {(ppm) _(ppm)
Range Avg * Sdv Range Avg £ Sdv
010 nd nd n nd
Bahr El bagar 10-20 nd nd nd nd
L 20-30 nd nd nd nd
0-10 0.73-1.01 | 080+ 0.10 [0.08-0.11 { 0.16+ Q.01
Kafr el skieekh | 10-20 0.73-095 1 0860.08 | 0.08-0.10] 0.0820.01
20-30 ] 0.73-096 ] 0842008 | 0.08-0.1 0.09+0.0N
0-10 672924 | 8191089 [ 0./73-1.01[ 089z20.10
Et Khanaka 10-2 6.72-8.6 7.87+072 | 0.73-0.85] 086 0.08
20-30 J2-867 | 769+0.74 | 0.73-0.85 | 0.84 + 0.08
0-10 5.06-6.0 6172067 | 055-0.76 | 0.67 £ 0.07
Abu Hamaad 10-20 506-6.55 | 593+ 0.% 0.55-0.72 | 0.65+0.06
] 20-30 | 506-653 | 579056 | 055-071 | 0.630.06
0-10 843-1160 [ 1027112 [ 093-128 [ 1.14 + 0.1
Helwan 10-20 | B843-10.80 | 9870091 | 083-121 | 1.08+0.10
20-30_ [ 8.43-1088 | 9564+093 | 0.83-12 | 1.0720.1

Zinc:

Values of DTPA extractable Zn (Table 9) in the soil sampies varied from
3.08 t0 29.93 ppm with an average 16.51 ppm. Trtai Zn varies from 72.33 to
B96.54 ppm with an average 484.4 ppm. The total Zn content of soils is
increased with increasirig their clay content and organic matter. This may be
explained by the presence of Zn as a siructurai constituent of sorne minerals
or its presence as an exchangeable cation on clays and organic rnatter
{Tahoun et a/., 1999). The highest levels of total-Zn are found in Kafr El
Sheekh and Helwan. The levels of total-Zn in these locations are higher than
the permissible limit {150-300 ppm) according to Kabata et al, (1992) and
Linzop (1987).
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Table {7): Total and DTPA extractable Ni of three successive layers for
the studied location

Total NI [ppmj DTPA extractable Ni {ppmy}
locatlon depth [Range _ Avg t Sdv ange Avg * Sdv
0-10 6532 - 138.09 114.45 + 17.70 | 24.25 - 34, 26+ 3.
Bahr El baqar 10-20 | 82.24 - 12980 | 105.02 x 1840 [2198-3457 | 2578+445
20-30 80.31 - 104.37 935+ 8.56 19.21-3308 ] 2421+43
0-10 102.75-148.86 2542+ 19.08 [1565-2267 | 18829
Kafr el sheekh 10-20 88.65 - 139.92 113221984 [ 13.5-2137T | 1724 £ 302
20-30 57 - 11251 10G.5+9.23 [13.18-177. 14 5.35 % 1.41
0-19 83.58 - 121.09 100.39 £ 1552 [12.73-18.44 529+ 230
E! Khanaka 10-20 72.11- 11382 G2.09216.14 |10.98-1734 | 1403+ 248
L 20.30 7042 -51.52 81502751 [1073-13584[ 1235 1.14
0-10 78.65-113.94 4.47 £ 1460 | 11.98-1735 ] 14302232
Abu Hamaad 10-20 67.86 - 10770 B666 £ 1519 [10.34- 1631 132 2.31
20-30 66.27 -86.12 71.1027.06 | 10.05-18.12| 11.75 1.08
0-10 11.97 -17.34 14.38 £ 2.22 2.05-257 247 +0.38
Helwan 19-29 10.33 - 16.30 13162231 1.77-28 226104
20-30 10.08-13.10 11.74£1.08 1.73-2.25 2012018

Table (8): Total and DTPA extractable Co of three successive layers for
the studied location

: Total Co [ppm) | DTPA extractable Co [ppm)

location depth Range | Avgt Sdv Range Avg + Sdv
0-10 57.23-72.13 64142572 | 7.81-10.03 [ 9.09% (.87

Bahr El bagar 10-20 53.67-6619 | 5959+46 | 7.82-10.00 8.87 £ 0.89
20-30 52.78-63.72 | 56.15+434 | 7.93-9.52 8.51 + 0.67

0-10 12.22-1540 [1365z:1.22 | 0.64-081 072+0.06

Kafr el sheekh|  10-20 11.46-1413 | 1281+098 | 06-074 | 067£0.05
20-30 11.27-1360 [12.5+083 | 058-371 ° 0861005

0-10 50.18-6325 | 56.24+5.02 | 263-3.31 254 :0.26

£} Khanaka 10-20 47.06-58.04 | 5251+403 | 2.46-3.04 2.75+021
20-30 46.28-5587 5186:38 | 2.42-2.92 27102

0-10 13.06-1646 | 1463+1.31 | 0.68-0.86 0.77+ 007

Abu Hamaad 10-20 12.25-1510 | 1369£1.05 | 0.64-0.79 0.72 £ 0.05
20-30 12.04-1454 | 13.50+0,99 | 063-0.76 6.7+ 0405

0-10 41.98-5200 |47.042420 | 0.91-1.14 1.02 £0.00

Hetwan 10-20 39.36-48.55 | 440+3.370 | 0.85-1.05 0.95 £ 0.07
20-30 38.71-46.74 | 43.38+3.18 | 0.84.1.04 0.94 2 0.07

Takle (9): Total and DTPA extractable Zn of three successive layers for
the studied location

s Total Zn (ppm)} DTPA extractable Zn{ppm}
location | depth Range Avg 2 Sdv Range | Avg 2 Sdv
0-10 114.87 - 144.22 127.74 £+ 11.69 10.18-19.21 (1646 +£3.35
Bahr El bagar [10-20 112.2 - 134.03 121141 826 10.09-18.47 |15.04 £ 3.23
20-30 102.34 - 13117 112.96 + 11.63 10.02 - 17.14 [14.39£2.77
0-10 33030 -41465 [367.32+3363 [1406-17.66 |15.64 % 1.43
Kafr el sheekh|10-20 32262-38538  [34832+2375 |13.74-16.41 [14.83 1 1.01
20-30 264.27 - 37717 (324.82+ 3346 [1253-16.06 |13.83+1.42
0-10 §1.19-101.93 90.29 + 8.27 346-4.34 3.840.35
Ei Khanaka [10-20 79.30-94.73 £3.52 + 5.84 3.38-4.03 365+0.25
20-30 72.33-82.71 79.84 £8.22 3.08-395 (341035
D10 150.22 -188.6 167.05+1529 |640-803 |711+0658
Abu Hamaed |[10-20 146.73-175.27 |158.41+10.8 625-746 [6.74+£0.46
20-30 1338317153 [147.72£1522 |5.7-7.3 6.29 + 0.B5
0-10 714.08 - §96.54 794.08 + 72.69 23.84 - 29.93 |26.51 £2.43
Helwan 10-20 657.49 - 833.19 753.05 £ 51.34 23.28-27.81 ;2514 £1.71
- 20-30 636.19 - 815.41 702.23 17233 21.24-27.22 |23.44 % 2 4%
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CONCLUSION

From the above-menticned results, it can be concluded that there are
scattered areas all-over Egypt suffering from salinity, sodicity and pollution
with some heavy metals to different degrees, due to use of poor quality water
for irrigation and inadequate drainage. Such soil needs special amelioration
technigques to over come the two complex problems. Proposed method for
reclamation will be dealt with in the next paper.
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