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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.Ahd El
Kadder

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

ABSTRACT

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

The results come out the limits of salinity (ECe) { 9.04 to 21.47 dS/m) and
sodicity (ESP) (25.53 to 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
concluded that there are scattered areas all over Egypt suffering from two ditferent
problems which make it difficult to 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 agricuiture. Some of the major concerns
are health hazards, salinity build up and toxicity hazards (Ei-Sokkary and
Sharaf, 1996). High content of heavy metals in such water (e.g. Fe, Mn, Zn,
Cu, Pb, Cd, Ni, Co and Cr) may accumuiate in soils to levels either causing
phytotoxic conditions or bio-accumulate in plants at level which adversely
affect the health of the consumers {(Header, 1987 and Fergusson,1980).

Total and DTPA available 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 correlated to the ciay content of soils. On
the other hand total and available forms of Fe, Zn. Mn, Cu, Pb, Ni, Cd, Co
and Cr within the upper 60 cm layer increased oy increasing the period of
irrigation with sewage water . Accumulation of these elements tended to be
more obvious in the surface layers than in the sub-surface Eid (1984), Sadik
et al., (1987), Abdel-Sabour et al., {1995) and Mosalem (1997).

Abd El-Ghaffar (1983), Sadek and Sawy (1989) demonstrated that the
continuous 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 lake of information relating the
salt 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 samples were collected from five different deteriorated incations
in Egypt (Fig 1) to represent the sait affected soils poiluted with heavy metals
frzm industnal waste water. The soil samples were coilected from six profile
in each location i.e.,(1) Bahr El-Baqar (2) Kafr EI-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
chemicai and physical characteristics of these soils are presented in Tables
(1t0 3)

The soil samples were analyzed for DTPA extractable Cu, Pb, Cd, Nij,
Co and Zn according to (Lindsay and Norvell, 1978). While the total heavy
metals were determined according to (Cottenie ef a/., 1982). Tables (4 to 9)

» e “\‘: -
T o R T 2
. // 3 \?::: gt . O - ':_.‘\:\ D
i /{ - ’;;} fi] oady PN . n - ' .
N R T
e !‘}’ [eliera “";: . B ",.{ ,."!--’:ikn!::'zg. R z‘ Y 'f o
7 e, Damanhour R 7 cw’ : 9
: PN At 3 .
g ajJr e § NERE
i . B g - B
1$N s B P o i Soarkiva h
I‘! P t} ; 2
{ “;‘, * .}u’ .l . i
‘ o# -
° ™ ? o e \\, 1 Sinai
i o o ‘.~ ( o
: oL S Mol L e T TR} HY AN
i-Rg hT Fi-13a ett R e_n,m!,:]l - ('q;.-n’u-:.n,;,q ANV .
U . Ny TUEDR @ 3 TR SR Ty R,
2-Kair El-Sheckh e T TN
~ q- - - 3 Qhoubes Bk heima '
Sk Khanaka LT Dhmuby |
. Chira A e 4
- \bu Hamaad® ’\{\_ . s
S-Hel.wan e C
" h
e 3 it St I v -
——s

:Nl“=:g.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 soil 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 iayers of (0-10) cm depth ranged
between silty loam and clay while in subsurface layer of (10-20) cm depth
ranged between silty clay loam and clay and the deepest layers of (20-20) cm
depth exhibited betwesn silty clay loam and silty ciay. Calcium carbonate
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showed slight changes in their contents among the soil layers of each

locations. Organic matter 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 .
iocation] depth Coarse | Fine | civar | crayss | TEXtUre Class 33;";.7 Cagos
sand% |sand%| " " ¥ ’

o 1Avg| 173 | 19.70 | 3584 | 4274 |, 1 264 | 243

010 Fe T 030 | 135 | 133 | 299 |-y 'oamto clay—ga—5'5e

Bahr El Avg.| 3.44 | 16.01 | 33.93 | 46.63 264 | 420
bagar | 1020 85T 050 [ 1.40 | 2.54 | 3.66 Clay 0.03 | 0.05
Avg.| 5.45 | 11.18 | 33.70 | 49.67 T 284 | 399

20-30 1 = v T 003 [ 076 | 125 | 2.80 [-'2Y loam o day—5—1558

010 |Ava-| 148 | 665 [ £3.33 [ 3854 | Sity loamto | 226 | 6.01

Sdv| 026 | 046 | 198 | 264 sitty clay .09 | 0.08

Kafr eb 10-20 Avg.]l 1.43 540 | 50.48 | 42.68 | Silty loamto 2.19 3.68
kheekh Sdv| 026 | 062 | 403 | 456 silty clay 011 ] 092
2030 1Ava] 159 | 377 | 67.06 | 27.59 | Silly loamto | 210 | 540

Sdv]| 036 | 0.26 | 552 | 563 silty clay 0.03 | 0.07

Avg.| 2.94 | 1436 | 40.27 | 4242 : 2.00 | 3.54

010 e 656 | 008 | 140 | 275 | o2 tesilyclay —55—56a

£ Avg | 2.84 | 1167 | 38.12 | 47.37 : 302 | 2.17
Khanaka| 1920 (54, T 651 1 135 | 308 | aa1 o0y tosityclay —5oo—4
20-30 Avg.l 3.15 815 | 50,64 | 38.06 [claytosityclay| 1.94 3.18

Sav| 072 | 056 | 447 | 4.45 loam 0.02 1004

Avg.| 1.85 | 7.48 | 46.76 | 43.94 ) 1.03 | 2.59

010 Fse T 035 | 051 | 301 [ 230 | ooy .04 1003

Abu Avg.l 1.79 | 6.08 | 52.20 | 39.93 ; 099 | 150
Hamaad | 1920184, T 032 [ 070 | a.75 ] 403 | oW cay 0.05 | 0.40
. [Avg | 198 | 424 | 4128 | 5249 ) 085 | 233

20-30 s T 046 | 0.29 | 350 | 320 | Sryclay 001 | 003

Avg | 160 | 11.55 | 5343 | 33.42 | .. 196 | 522

010 Ve 031 | 078 | 108 | 284 | oY Clayloam 407

Avg.] 1.55 | 938 | 50.58 | 38.49 | .. 180 | 319

Hetwan |10-20 g (0 —558 T 1.08 | 404 | 406 | S ©layloam —ag~—1-536
- JAvg ] 171 | 655 | 67.18 | 2455 | . 182 | 469

20-30 e VT 039 | 045 [ 555 | 576 | S clay loam —4s——576

Total soluble salts 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 cbserved in Bahar El Bakar and Helwan while
ihe ECe vaiues increased with soil depth in Kafr E} Sheekh, El-
Knanaka an and Abu Hamaad. The distribution of soluble cations shows that
the dominant cations is Na* foliowed by Ca**, Mg™* and then K™

Table 3 shows the CEC values and values of exchangeable cations
content as well 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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Table (2): Some chemical characteristics of the studied locations

EC Soluble cations and anions (meq/l)
location depth pHrange | asm) [THES, T G S0, | Ca | Mg 1’)_ Na K
vy, ] 3102 | 9.0 | 18026 | 3275 | 3335 3707 | 164.40 | 1.38
010 | 7.65-7.92 1.3335 209
Sdv 6.71 163 | 0826 | 13.94 | 1166 | 556 | 62.16 | 024
A, ] 1769 | _8.54 | 15147 | 27.79 | 3015 | 16.15 | 139.07 | 1.62
Bahr El bagar 10-20 sqv ) 757798 598 | 145 | 6654 | 1093 | 1517 | 430 | 5941 | 0.25
Avg, 11.06_ | 600 | 8917 | 2095 | 1763 | 0.67 | 6873 | 1.18
20-30 fogy ) 774794 5.12 0.98 48.25 9.13 7.14 3.68 4358 | 0.31
oo 1 Ave 1 517 pas | 1279 | 087 | 7628 | 5288 | 30.40 | 22.11 | 8499 | 154
Sdv 476 | 098 | 3537 | 1946 | 1229 | 696 | 39.41 | 0.25
AVD | won 1506 | 034 | 11579 | 5707 | 3346 | 18.93 | 129.00 | 1.71
Kair el sheekh 10-20 155y ] 805-841 i—5vs 1.61 56.34 | 28.41 | 1819 | 7.38 | 62.77 | 0.28
Avg, j 21.47 | 7.64 | 165.68 | 64.65 | 3060 | 21.43 | 184.81 | 1.32
20-30 megy ] 798829 o1 0.85 | 8173 | 31.00 | 1678 | 7.60 | 9106 | 032
Avg. 9.04 | 1085 | 78.64 | 6064 | 1843 | 1664 | 6458 | 1.48
010 roav ] 786816 50a T 1.10 | 1328 | 2749 | 6.07 | 448 | 2526 | 0.33
Avg, 958 | 1026 | 4347 | 57.34 | 2033 | 1347 | 7555 | 1.71
Bl Khanaka 1020 g, 779814 e I 6y 2145 1 2007 T 503 | 552 | 2418 | 0.20
Avg, ] 13.05 | 849 | 6228 | 7416 | 2015 | 16.51 | 10641 | 1.86
20-30 g5, 772-802 08 | 3068 | 4480 1 694 | 421 | 3341 | 029
o010 | Ave | ooc poe | 1327 | 1180 | 3116 | 96.38 | 27.46 | 2059 | 89.68 | 160
Sdv 387 | 119 | 1445 | 2493 ] 1621 | 861 | 17.00 | 0.36
| Ava, 1640 | 1189 | 4729 | 11416 [ 3619 | 2223 | 11307 | 186
Abu Hamaad 10-20 54,7 828-856 6735 100 | 2301 | 3505 | 27.49 | 17.44 | 1580 | 0.22
o TAve | &. 2116 | 10.36 | 67.75 | 14617 | 37.60 | 2820 | 156.30 | 2.02
20-30 155,7] 835-857 931 "1 040 | 3338 | 6391 | 3027 | 1840 | 5134 | 032
oo TAve | o 7es L2076 | 1254 | 16200 | 44.26 | 33.66 | 2463 | 15967 | 124
Sdv : 663 | 130 | 6124 | 16865 | 9.76 | 463 | 57.23 | 021
 Ava _ 1806 | 1203 | 136.13 | 4121 [ 2967 | 17.06 | 14137 | 137
Helwan 1020 Fegy ] 782-796 563 1119 | 5980 | 1628 | 1103 | 410 | 46.80 | 0.22
o | Avo, 1352 | 11.28 | 8014 | 53.18 | 19.73 | 1254 | i11.27 | 1.06
20-30 1ol 755784 e T 053 | 4336 | 2664 | 366 | 437 | 4420 | 028

‘1239 "W 1 'qIqey



J. Agric. Sci. Mansoura Univ., 30 {(9), September, 2005

Heavy metals contents:

The data in Tables (4 to 9) show values of total and DTPA
extractable Cu, Pb, Cd, Ni, Co, and Zn in the studied soils. The highest
accumulation of heavy metals were found in the surface layers (0-10)cm
depth in alt 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 couid 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 extractable 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 to 265.79 ppm with an average 155.47 ppm. The socil samples of
Kafr El Sheekh, E! 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
attributed to the impact of irrigation with industrial and sewage water in these
locations
Table (3): Cation exchange capacity, exchangeable cations and

exchangeable sodium percent for the studied location

Exchangeable Cations (meq/100

location depth CEC gm — | ESP
Ca Mg~ K Na

0-10 Avg. 37.87 11.17 11.60 | 0.42 | 1213 131.97

e L R e
- v ) 11.47 . . . .
Banr £1 bagar | 10-20 1T 503 T 245 | 639
20-30 AvQ. 37.63 12.27 12.43 | 0.40 | 961 2553

Sdv 2.43 1.49 1.56 002 | 263 1675

Ava. | 48.93 1 3335 | 13.20 1 051 | 21.47 143.92
Sdy 319 | 182 | 148 | 000 186 | 3.38
Ava. [ 29.09 | 13.01 | 1353 | 0.50 12060 {41.08
Kafr el sheekn| 10-20 ' —mq =137 1138 | 006 1 2.06 | 3.47
~o30 | Ava. | 48,66 | 14.60 | 14.57 | 0A9 | 184913702

Sdv T 393 T 110 | 532 1 0101 266 [ 4.95

0-10

Ava. T 3864 1 1054 T 1187 [ 031 1480|3835
Sdv["257 1180 133 1007 | 128 125
Avg | 38.76 | 10.08 371040 11420 | 36.66
Efkhanaka | 10-20 oo ——Tss 7031 | 124 | 0.05 | 142 | 2.99
so30 [ Avg. | 3842 | 1153 [ 13.10 | 0.39 | 12.75 [33.11
Sav T 263 087 149 [ 008 184 T362

o0 _Ava. | 5217 | 12.58_] 7477 | 0.53 [ 23.64 [45.34
Sdv | 358 | 148 | 178 [ 008 [ 238 1 369

Avo T 3171 T 1327 T 1820 | 052 [ 2122 [40.05

AbuHamaad | 1020 e ——r i P e e
Avg. T 5007 | 11.59 | 1413 | 052 [ 24.30 [47.79

0-10

20-30 \—eq 1351 | 077 | 167 | 0.07 | 220 | 4.01
oo [ Avg | 322711002 11,59 | 033 | 044 | 2927
v 292 | 064 | 118 | 004 | 094 [ 238

, Avg_ [ 3105 | 1052 | 12.48 | 032 | 847 [26.43)

Helwan 10-20 \—5q 5795 T 076 | 143 | 006 | 1.22 | 2.80 |

2030 (Avg. 173152 1923 | 4125 [ 0.32 [ 9.70 [30.79/
Sov | 1.55 | 061 | 141 | 004088 1259 ]

4765
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Table {4): Total and DTPA extractable Cu of three successive layers for
the studied location
Total Cu (ppm)

_location

dept

DTPA extractable Cu (ppm

Range

Avg * Sdv

Range

Avg ¢ Sdv

Bahr El bagar

0-10

99.75-119.25

107.54+ 7.1

19.26-21.02

20.04 +0.76

110-20

93.75-117.00

10592 + 8.17

18.28 - 20.32

19.22+0.8

20-30

92.50 - 109.25

100.29 + 6.02

16.59 - 19.41

18.32+1.12

Kafr el sheekh
i

0-10

108.47-128.68

116.95+7.79

9.72-11.62

10.47 £ 0.7

10-20

101.85 - 127.23

115.18 £+ 8.89

9.13-114

1032+ 0.8

20-30

100.59 - 118.80

109.06 £ 6.55

9.01-10.64

9.77 + 0.59

£l Khanaka

0-10

131.79 - 157.55

142.09 + 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 2 7.96

10.95 - 12.93

11.87+£0.71

lAbu Hamaad

9-10

48.67 - 58.19

52.48 £+ 3.49

3.20-3.83

3.45+0.23

10-20

45.75 - 57.09

51.68 £ 3.99

3.01-3.78

34+026

20-30

45.14 - 53.31

48.94 +2.94

2.97-3.51

3.2210.19

Helwan

0-10

22233 - 265.79

239.70 + 15.96

3147 -37.63

33.9322.26

10-20] 208.96 - 260.78

236.08 + 18.22

29.58 - 36.92

33.42 £2.58

20-30] 206.17 - 243.51 1223.54 + 13.43|29.19-34.47| 3164219

Lead:

The DTPA extractable Pb (Table 5) 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 to
542.70 ppm with average 275.95 ppm The highest leveis of extractable-Pb in
El Khanaka and Helwan where the totai-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 adequate
range.

Table {5}: Total and DTPA extractable Ph of three successive layers for
the studied location

Total Pb (ppm) DTPA extractable Pb (ppm)
| _location | depth Range Avg + Sdv Range Avg + Sdv
0-10 11.35-32.17 24.94 £7.29 1.41-411 3.02+0.91
Bahr El bagar [ 10-20! 9.58-27.60 2059+7.24 1.2-3.01 219+20.74
20-30; 9.19-20.72 15.98 £4.89 3.87 -2.02 1,61 2055
0-10 ; 48.24-136.72 | 10599+30.86 | 2.52-7.15 554 £ 1.62
Kafr el sheekh|10-20} 40.76-117.30 | §7.51+30.75 | 2.13-6.14 4,58 + 1.61
20-30; 39.06 - §8.06 67.89+ 2077 2.04 - 4 61 3.55+£1.09
0-10 | 191.47-542.70| 420+ 122.91 10.02 - 28.39 22.01£6.43
Ei Khanaka 10-20] 161.78 -465.61 {347 35+ 12206 | 8.46 - 24.36 18.17 £6.38
20-30) 155.03-349.54 26550+ 8244 | 8.11 - 18.29 14.10 £ 4.31
0-10 | 41.85- 118.63 91.96 £ 26.87 2.19-6.21 4.81+1.41
Abu amaad 10-20] 35.36- 101.77 { 7592 + 2668 1.85-5.32 3.97+1.4
20-30| 33.89-76.40 58.91 + 18.02 1.77 -4.00 3.08 £0.94
0-10 | 101,81 -288.561 223.7£#8535 | 4.04-11.44 8.87 £2.59
Helwan 10.20] 25.02-24757 | 18469+ 64.90 | 341-982 7.32+ 257
20-30] 82.43-185.86 | 143.30+43.84 | 3.27-7.37 568+ 1.74
Cadmium:

DTPA exiractable 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 relatively high levels of
extractable Cd are located mainly in Abu Hamaad, Ei Khanaka and Helwan.
The totals Cd in these locations are higher than the permissible limit {5 ppm)
according to Linzop (1987).

Nickel:

DTPA extractabie 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 pprm with an average 72.47 ppm. The total-Ni in Bahr El-Bagar, Kafr
E! Sheekh, E! Khanaka and Abu Hamaad. are higher than the permissible
fimit (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 El Khanaka
possessed the highest leve! of total Co as values of total Co in these
lacations 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.

Tabie (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 | Avgt Sdv
G-10 nd nd nd nd
Bahr El bagar 10-20 nd nd ng nd
20-30 nd nd nd nd
0-10 5.73-1.01 1 090+010 (008-0111 0.10+0.1
Kafr el sheekh [ 10-20 0.73-0.95 | 0.96+x0.08 | 0.08-0.10 | 0.09 + 0.01
20-30 0.73-096 | 0.84+0.08 {0.08-0.101 0.09 +0.01
0-10 6.72-824 1 B19+089 (G.73-1.01] 0.89+£0.10
El Khanaka 10-20 B.72-869 | 7.8/ 2072 | 0.73-0.95 | 0.86+0.08
20-30 §72-867 | 769+0.74 [0.73-095] 0.84 £0.08
0-10 §06-696 | 617067 1055-0.76 | 0.67 + 0.07
Abu Hamaad 10-20 506-655 | 593+055 I0.55-0721 0.65+0.08
20-30 506-653 ) 579056 [055-071] 0.63£0.06
010 3431160 {1027 +112 1 093-128 [ 114012
Hetwan 10-20 [ 843-10901[ 987 0.91 0.93-1.21 1 109+£0.10
20-30 1843-1088 ) 964083 [ 083-1.2 [ 1.07x0.10
Zinc:

Values of DTPA extractable Zn (Table 9) in the soil samples varied from
3.08 to 29.93 ppm with an average 16.51 ppm. Trtai Zn varies from 72.33 to
896.54 ppm with an average 484.4 ppm. The total Zn content of soiis is
increased with increasing their clay content and organic matter. This may be
explained by the presence of Zn as a structural constituent of some minerals
or its presence as an exchangeable cation on clays and organic matter
(Tahoun et ai., 1999). The highest levels of total-Zn are found in Kafr EI
Sheekh and Helwan. The levels of total-Zn in these locations are higher than
the permissible limit {150-300 ppm) according o 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

l . Total NI {(ppm} BTPA extractable Ni (ppm]
location depth ange Avg & Sdv Range Avg * Sdv
‘ 0-10 95.32 - 138.09 11448+ 17.70124.25-34.93 | 2726 £3.87
Bahr El bagar 10-20 82.24-129.80 105.02 + 18.40 [21.98 - 34.57 78+44
L 20-30 | 80.31-1304.37 63.5 28,56 [ 1021 -33.00] 2421249
0-10 102.75-148.86 [ 12342+ 19.08 [ 15.65-2267 18.8+ 291
Kafr el sheekh 10-20 88.65 - 130.92 113.22 x 1984 ] 135-2131 17.24 + 3.02
20-30 86.57-112.51 100.8£9.23 [13.19-17.14] 1535+ 1.41
0-10 §3.58 - 121.09 10039+ 1552 [12.73-1844] 1529+23
El Khanaka { 10-20 72.11-113.82 8209+£16.14 [10.98-17.34] 14.03t24
| 20-30 | 70.42-0155  B1.90£751 [1073-13641 1249114
! 0-10 7865-113.94 | 944711460 [ 1108 -17.35 | 1439+2.22
Abu Hemaad 10-20 67.86-107.10 86.66 +15.19 11034 -16.31] 1321231
20-30 £6.27-86.12 7715706 | 10.09-13121 11,75+ 1.08
0-10 11.97-17.34 14383222 1T 205-297 2471038
Helwan 10-20 10.33-16.30 13.19 % 237 177-28 226+04
20-30 10.08-13.10 1174+ 1.08 1.73-225 201 £0.18

the studied location

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

. Total Co {ppm) | DTPA extractable Co (ppm)

ocation depth Range | AvgtSdv Range Avg * Sdv
0-10 57.23-7213 64.14+ 572 | 791-10.03 9.09+0.87
Bahr El bagar 10-20 53.67 - 66.19 59.99+46 | 7.82-10.00 8.87+£0.389
20-30 52.78-63.72 59.15+434 | 7.53-952 B.51+ 067

0-10 1222-1520 [ 13.652122 | 064-081 | 072:006_|
Kafr el sheekh 10-20 11.46-14.13 1281098 06-2.74 0687+ 0.05
20-30 1127-1360 12 -£093 1 059-°71  (066x0.05
0-10 50.18 - 63.25 56.24+502 1 2.62-3.31 2.94+026
El Khanaka 10-20 47.06-58.04 | 52.51 +4.03 2.46 - 3.04 2.75+£021
20-3¢ 46.28 - 55.87 5186+3.8 | 242-292 27102
0-10 13.06 - 16.46 1453+ 1.31 | 0.68-0.86 0.77 +0.07
Abu Hamaad 10-20 12,25-1510 | 1369105 | 0.64-0.79 0.72+0.05
20-30 12.04-1454 | 13.50+0.99 | 0.63-0.76 0.71+£0.05
0-19) 41.98-5290 | 47.04+420{ 091-1.14 1.02 £ 0.09
Helwan i0-20 39.36 - 48.55 440433701 0.85-1.05 0.95 £ 0.07
20-30 38.71-46.74 | 43.38+3.18 | 0.84-1.01 0.4 + 0.07

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

. Total Zn {ppm) DTPA extractable Zn{ppm)
focation depth Range Avg * Sdv Range Avg * Sdv
0-10 114.87 - 144.22 127.74 + 11.69 10.19- 19,21 [16.46 £ 3.35
Bahr El bagar 110-20 112.2 - 134.03 121.14 + 8,26 13.09 - 18.47 116.04 £3.23
20-30 102.24 - 131.17 112.96 + 11.63 10,02 -17.14 (1439 2.77
0-10 330.30-414.6%  [367.32+ 3363 |14.06-1766 [1564+1.43
Kafr el sheekh{10-20 32262 -385.39 [348.32+23.75 13.74 - 16,41 [14.83 + 1.01
20-30 294.27-37717 132482+ 33.46 [1253-16.06 [13.83 + 1.42
0-10 81.19-101.83 90.29 + 8.27 3.46 - 4.24 3.84+035
El Khanaka (10-20 79.30-94.73 85.62 + 5.84 3.38-4.03 365+025
20-30 72.33-92.71 79.84 + 8.22 3.08-3.95 3.4 +£0.35
0-10 150.22 -188.6 167.05+ 1529 [6.40-8.03 7.11+ 0.65
Abu Hamaad 110-20 146.73 - 175.27 158.41+10.8 6.25-7.48 6.74 £ 0.46
20-30 133.83-171.53 147.72 £ 15.22 57-7.3 6.29 +£ 0.65
0-10 714.08 - 896.54 794.08 £ 72.69 23.84 -29.93 |26.51 % 2.43
Helwan 10-20 697.49 - 833.189 753.05+£51.34 23,28-27.81 [25.14£1.71
20-30 636.19 - 815,41 70223 #7233 |2124-2722 12344 +2.41
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CONCLUSION

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