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CULTINATED SOILS OF EL HAMMANM AREA

sorl Chenatny and Physics Dept., Desert Rescarch Center, El-Natarey a,
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Enghl soil profiles representing the sotls of the study
area were selected. their eelevant characteristics were
evaluated. Total and DTPA-extractable heavy  metals
were determined  using  the recommended  methods
Morphological properties ol the representative profiles
retlects the calcarcous nature. Topography 1s commonly
almost 1Tat o shightly undulating and the slope 1s Nlat to
gently sloping. Soil colour varies from very pale brown
to brown. Soil texture is loamy sand to clay loam, the soil
structure is donunated  with subangular  blocky. The
wlentified pedological features are mostly fine nodules,
concretions and soft, gypsum spots or nodules and
varicolored iron stains. The soils are non- saline.

Fotal heavy metals in the deep soil profiles ranged
from 2.4 10192, 16.56 to 53.81, 1324 to 16650, 54.48 10
2248, 1.5 10 9.93,70.5 10 2745, 0.5 10 12,19, 3344
109855 and from15.0 to 96.39 ppm for Cu, Zn, Fe. Mn,
Co., Cr, N, Srand V| respectively. On the other hand, the
¢lements in the moderately decp soil profiles ranged from
24 01123, 16.72 10 32.58, 2593 10 15130, 97.34 10
147.8, 2.45 10 1.66, 1.08 10 13.82, 0.5 10 4.65, 335.7 w0
836.0 and from 26.17 1o S8.5ppm for these metals,
respectively.

The amounts of DTPA-extractable heavy metals in
the deep soil profiles ranged from0.382 to 1,427, 0.753
101731, 1465 10 3.788. 0.241 1o 3.566. 0.004 10 0.103,
0.01 10 0.065. 0.037 10 0.178, 0.037 1o 1.428 and from
1.008 10 3.026 ppm for Cu, Zn, Fe. Mn, Co, Cr, Ni. Sr
and V, respectively.

In the moderately deep soil profiles. DTPA-
extractable metals ranged from 0406 to 0.833. 0.871
t01.938, 0.196 10 3.103, 0.381 to 1.484. 0.004 10 0.043,
0.01 to 0.048, 0,057 to 0.152, 0.43 10 2.04 and from
0.975 10 2426 ppm for Cu. Zn, Fe, Mn, Co, Cr, Ni, Sr
and V. respectively.
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Lo shed light on the tactors affecting total and
DIPA-cxtractable heavy metals in the studied soils, the
correlation coetlicients were caleulated and discussed.
The statistical measures, Le. weighted mean . trend and
specific range of these elements were computed and
mterpreted in cach ot the studied soil profiles.

Reywords: heavy metals, calearcous soils, statistical measures, El-Hammam
area ol Egyvpt.

There are several studies on heavy metals contents, including Cu . Zn | Fe |
Mo, Co, CroNiL Srand Voin the newly cultivated lands (El-Demerdashe ef
al, 1991 Fl-Kassas. 1992: Abd El-Kariem, 1994; El-Sebaay, 1995; Abd El-
Kariem, 1999; Shehata, 1999; Abd El-Kariem, and Abd EL-Hamid, 1999;
El-Eweddy. 2000; Ramadan, 2000; Eisa, 2001: Mohammed, 2003: Abd El-
Mottaleb, 2003).

The aim of the study is to shed light and evaluate the nature and
chemical behaviour of some heavy metals in calcareous soils of El-Hammam
area. Moreover, the factors affecting heavy metals status were studied to
evaluate the relationship between these elements and soil variables.

MATERIALS AND METHODS

The study area (7300 fed.) is located at the extentsion of El-Hammam
canal between Long. 28° 30" and 28° 41" E and Lat. 30° 56" and 31° 02" N.

Fight soil profiles were chosen to represent the soils of the study area. Out ol

these profiles, five of them (1. 2. 3. 4 and 3) are deep soils, and three profiles
(6. 7 and 8) represent moderately deep soils. Twenty eight representative
samples were collected following the morphological variations through the
entire depth of each profile. Their physical and chemical characteristics are
tabulated in tables (1 and 2).

Total and heavy metals contents were extracted by digestion in a
mixture of cone. HNOs conc. H:S0; 62% perchloric acid as recommended
by Hesse (1971),

Chemically extractable contents of heavy metals were evaluated after
extraction with incomplete NH, DTPA (pl1=7.6) solution (Soltanpour and
Workman. 1979).

In all cases, determmation of the studied elemental composition was
conducied by Plasnia Optical Emmission- Mass Spectrometer (POEMS L)
Thermo Jerreal Ash (UISA)

Egypuian J. Desert Res., 55, No.2 (2005)
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RESULTS AND DISCUSSION

Soil Characteristics

Before discussing the heavy metals status in the studied area, it is
important to throw light on the morphological. physical and chemical
propertics of the soils under study. Therefore, the following is an account of
the soil properties of the investigated soil profiles.

Morphological properties of the representative profiles reflect the
calcareous nature of their soils. Topography of the landscape is commonly
almost flat to slightly undulating. and the slope is flat to gently sloping,
Natural vegetation comprises mostly scattered desert shrubs and most of the
arable soils are mostly cultivated with crops or fruits and sometimes with
fodder plants. The surface is sometimes covered with few limestone
fragments and being void of any other surface features. Soil colour varies
from very pale brown to brown. Soil texture is loamy sand to clay loam. and
the dominant fexture is sandy ciay loam. The soil structure is dominantly
subangular blocky. Soil wet consistence varies considerably, being slightly
sticky to very sticky and slightly plastic to plastic. Pedological features
consist of lime nodules, concretions and spots, gypsum spots or nodules and
varicolored iron stains.

Physical and Chemical Properties

Tables (1 and'2) show that soil texture varies from loamy sand to clay
loam. The soils are non-saline as indicated by EC, values which range from
0.12 1o 2.7 dSm™' except for the subsurface laver of profile 3 whose salinity
is 4.25 dSm’". The highest EC, value was found in the deepest layer (60-
90cm) of profile 5 whereas the least value was in the surface layer (0-15¢m)
of the same profile. The anionic and cationic compositions indicate the
possible dominance of Na, SO,. Soil reaction is neutral to alkaline, as
indicated by pH values which ranged from 7.14 1o 8.85.

Total Content of Heavy Metals

Table (3) reveals that total heavy metals content in the studied soils
ranged widely. To visualize the distribution of total heavy metals to soil
units in the studied area, the data in table (3) show that total heavy metals in
deep soil profiles ranged from 2.4 1019.2, 16.56 to 53.81. 1324 o 16630,
534.48 10 224.8, 1.5 10 9.93. 0.5 10 27435, 0.5 to 12,19, 334.4 t10Y85.5 and
froml3.0 to 96.39 ppm for Cu. Zn, Fe, Mn. Co, Cr, Ni. Sr and V,
respectively. On the other hand. the elements in moderately deep soil
profiles ranged from 2.4 1o11.23, 16.72 to 32,58, 2593 10 15130, 97.34 10
147.8, 2.45 10 4.00, 1.08 10 13.82, 0.5 t0 4.65, 335.7 t0 836.0 and from 26.17
10 38.5ppm for these metals, respectively.

To differentiate the studied soils on basis of the relationship between
heavy metals content and soil units, the statistical measures suggested by
Ocrtel and Giles(1963) were applied. The data in table (4) show that the

Feyptian J. Desert Res., 85, No.2 (2003)
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weighted mean of wtal Cu, Zn, Feo Mo, Co, Ceo Nic Sr, and Voin deep soil
profiles ranged trom 4794 1o 13486, 26.226 10 34.541, 6699.600 (o
FLA29 2730 103,787 10 133,043, 3.697 10 5316, 5317 10 12,713, 1311 10
S T8503 170 10 814227, and Trom 39.031 10 36,351 ppm. respectively. In
moderately deep soil profiles the weighted  mean of these metals is
somewhat lower, where it ranged from 3.930 to 7.609, 22.640 to 29.939.
ST 030 10 6384118, 104,272 10 127063, 2.970 10 5.099, 4.410 10 11.615,
IS0 W 0300, 162371 (0716967 and from 35.970 to 54.914 ppm.
respectively . Accordingly. the deep soil profiles are somewhat enriched with
the studied elements i compared 10 the moderately deep ones. The minulte
varations within profiles of cach soil mapping unit may be attributed to
local conditions prevailing in each site or to soil formation processes and
sedimentation regimes prevailed during soil formation.

he other statistical measures of Qertel and Giles (1963), i.c.. trend
(1) and specific range (R) in table (4) reveal highly symmetrical distribution
for most of the studied soils in both soil units. as indicated by the smallest
value of T and R This suggests that pedogenic processes had acted in a
fairly uniform manner throughout the solum. On the other hand. exceptional
cases are recorded for Fe, Co, Cr, and Ni in some profiles having relatively
high values of T and R. Their measures give an evidence of certain soil
formation and development processes Tor local prevailing conditions in such
sails
Factors Affecting Total Heavy Metals in the Studied Soils

he present data show that some factors are involved in controlling
the behaviour of the studied elements, Therefore, the relationships between
total elements contents and factors that may affect them were assessed
through  correlation  coelficients that were computed. The correlation
coefTicients indicated that total Cu is positive and highly correlated with
soluble K (r=0.88"") and with soluble CI (r=0.45") while being insignificant
posttively correlied with pHr=0.1), EC (r=0.16). CaCOy % (r=0.05).
soluble Na (r=0.23), soluble Mg (r=0.01), soluble HCO, (r=0.17), soluble
SO (e=0.02), silt (r-0.2) and clay (r=0.03). Also. Cu is insignificant
negatively correlated with soluble Ca™ (r=-0.07). coarse sand (r=-00.4) and
fine sand (r=-0.07)

Towl Zn s insignificant positively  correlated  with pHir=0.27).
CaCOM (r=0.19), soluble Ca (r=-0.05). while it 15 insignificant negatively
correlated with EC (r—-0.04) silt (r--0.06).clay  (r=0.14), soluble Na
(r-0.03), soluble K (r--0.13), soluble Mg~ (r=-0.07). soluble HCO: (r--
0.11). soluble Cl' (r=-0.08). soluble SO, (r--0.03). coarse sand (r=-0.27)
and fine sand (r--0.1)

Laypuan ). Desert Res . 535, No.2 (2005
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TABLE(I). Particle size distribution
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TABLE (2). Chemical characteristics of the studied soils.

Profile| Depth, EC, | o o Soluble cations and anions(me/l)
No | em | P fasm (CCOMTETTT e [cos[ica] @ [ so,
0-30 | 796 023 | 3439 [ 098 [ 025 | 033 | 140 | - [ 063 [095]1 ?

1 30-60 1 8251 023 | 4411 | 166|020 | 053 | 140 | - | 063 | 048 | 270
60-110[ 822 | 019 | 4588 [ 093 | 022 | 140 [ 140 [ - | 130 | 095|170

0-30 [ 774 1 021 | 3588 (080 025]035]035 ] - | 07009 |010

2 30-60 | 7571 040 | 4294 [ 170 | 025 [ 035 | 210 | - 120 | 143 | 1.80
60-100 | 793 1 060 | 4176 | 410 | 025 | 035 (053 | - | 088 [ 190 | 240

020 | 843 | 070 | 4117 [ 800 | 028 [ O35 [ 053 [ - | 123 ) 290 | 500
20-55 | 795 | 425 | 4235 [2240| 046 [ 030 [ 305 | - | 070 | 323 12300

3 5580 | 847 | 147 | 3030 | 852 (025|053 (070 ( - | 070 | 713|850
80-100 | 851 | LIV [ 4058 | 893 | 020 [ 053 1 200 | - | 130 | 950 [ 090

0-20 1 810 ) 028 | 3352 | 1101 033|035 (070 - [08)]095]023

20-50 | 820 | 033 | 3647 [ 243|025 [ 053 | 018 | - [ 084 | 145 ) LI12

4 30-80 | 806 | 043 | 4882 | 243|027 [ 035 (053 [ - | 105 [ 190|063
80-110 | 794 | 019 | 4705 | 084 ] 023 | 088 [ 070 [ - | 070 [ 048 | 147

0-15 | 818 | 012 | 3117 | 778 )1 024 | 070 | 280 | - | 150 [ 285 | 717

15-30 [ 807 | 044 | 4941 | 175026 | 070 [ 053 [ - [ 088 | 095 [ 14]

30-60 1 775 | 203 | 3235 [1230( 037 [ 070 [ 053 | - [ LI0O | 095 |1185

5 60-90 | 768 | 270 | 3401 [1280( 037 | 1000 315 | - | 110 | 333 | 1189
90-150 | 782 [ 155 | 5823 | 1180|032 [ 370 [ 1.05 | - | 130 | 143 | 1414

030 | 849 | 019 | 3823 | 103|026 | 035075 - [ 045 | 048 | 146

6 30-60 | 784 | 008 | 3647 | 085|040 | 175 [ 070 | - | 081 [ 098 | 191
60-95 | 827 | 020 | 3529 | 087 [ 025 | 053 |08 | - [ 080 [ 048 [ 170

0-30 1799 | 167 | 4117 | 1180 100 [ 070 | 120 [ - [ 123 ] 808 [ 540

7 30-60 | 775 ] 103 [ 4401 | 644 1 036 | 330 [ 120 - | 049 [ 095 | 986
60-90 | 788 | 131 | 4529 | 840 [ 035 | 470 | 105 | - | 140 [ 048 [1262

025 171 [ 031 | 3529 091 | 029005330353 - | 08109 |030

8 2550 | 781 L 066 [ 3176 {260 | 033 | 175 [ 105 - | 081 [ 238|254
50-80 [ 885 | 059 | 4294 [260 1 037 [ 070 [ 105 | - | 150|238 |08
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TABLE (3). Total content of the studied heavy metals in the investigated
soils (ppm).

""9""' Depth, Cu In Ie Mn Co Cr Ni Sr V
No. cm

0-30 867 2303 | 8198 | IS430 ) 327 140 050 9225 | 42064
1 30-60 8§78 5381 | 15030 | 21890 | 993 2745 1 1219 | 4205 | 9639
60-110 [ 1920 | 2536 | 2107 | 9993 2067 116 093 9855 | 3326
0-30 644 2051 A48 | 989 229 059 0.50 408 | 3421
2 3060 | 634 2629 1513 | 1SS0 | 20l 172 244 9123 | 35360
60-100 | 240 4256 | 13210 | 2450 709 1156 755 7319 | 46,72
0201 485 | 3302 | 373 [ 17660 | 543 ] 1500 | 470 | 3344 ] 4749
20-33 835 2800 1324 7147 150 030 102 6635 | 1769
3 35801 974 | 3280 | 13640 | 12710 751 1728 | 838 | 3646 | 6581
R0-100 | 2351 1903 [ 4579 | 5418 37 27 0350 | 6395 | 3338
0-20 240 16.56 2429 | 6388 | 37 030 050 4343 1500
20530 | 1686 | 4196 | 16650 | 22480 [ S0l 2300 | 1003 | 4904 | 7790
4 30-80 931 4778 | 16250 | 16300 | 734 18 65 1003 | 4057 | 6939
SO-110 | 794 | 2587 | 7388 | 13900 | 303 463 050 | 7882 | 2862
0-15 SA8 2020 | 8407 | 13130 369 616 0350 6771 5285
13-30 1091 3020 | 13540 | 13140 600 1261 86l 369 | 7628
30-60 | 1080 | 2105 | 7499 | 9745 2.32 1N 030 8925 | 3648
5 G0-90 516 RADR] 436 | 1780 | 406 1051 030 7677 | 68 33
90-150 | 410 2207 | SO48 | 13330 | 348 177 (050 | 6983 | 3669
0-30 1123 3258 393 113920 458 1051 463 4349 | 56063
6 30-60 | 602 20014 [ 2887 110040 | 466 _ll 201 313 IS83 | A4
60-93 :F] 30315130 | A0 | 023 1213 704 3609 | S34i
[ 0-30 | 17880 | 2770 | 5404 ] 10590 | 245 124 0S80 | 3009 | 3103
3000 | 357 | 220 [ ot0e [ o813 | 422 [ 53 | aso | s132 | ssso
3 —_t\;l—-jl‘lr- _IF:)—t» 3258 TIM_ 108 \\‘;r 356 66 050 746 s~ 32 04
”|.\<_3_i jAuTF 16 72_-7 :h—.\— 3'7}4—*:-.:_;"“} 08 0350 T | 617
—“:;l—'— , x.;.h hj-\lr.l;‘“ ‘ \,lgl: IZ-\_EI 256 140 050 SSet | M6l
Y om0 | 597 | 2008 | 785 | 14780 ] 370 | 1382 | 050 | 3357 | 4520
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TABLE (4). Statistical measures of the studied soil profiles.
Weight

Profile No.| Co Ce Cu Fe Mn Ni Sr Vv /n

I 814 8395 | 13486 [ 7292630 | 155386 [ 3884 | BI4 227 | 53035 | 31738

2 4306 ( 5317 | 4794 | 7782300 | 154897 | 3902 | 788690 | 39031 | 31004

3 A3 L B0 [ 6.899 | 6699600 | 105787 [ 3860 | 503 170 | 41264 | 28670

4 S316 | 12713 [ 9739 | 11429273 | 155645 | 5725 | 338318 | 50703 | 34 341

S—— —

5 3697 | 7431 | 6471 9004 900 | 129460 [ 1311 | 736060 | 36551 | 26 226

6 S099 L 11615 | 7609 | 6381118 | 127065 [ 41816 [ 462 371 | 34914 | 20939

7 3410 | 4410 [ 64 143 | 6224667 | 104277 | 0300 | 716967 | 47797 | 27323

8 2968 | 5958 | 3933 | 5793625 | 126031 | 0500 | 636856 | 35969 | 22636

Trend

1 04721 4997 | 0356 0110 OI57 | 6767 | 0117 | 0244 | 0343

2 0880 | 8012 | -0256 0876 0373 6 804 0063 0141 03515
3 02221 0069 | 0297 0482 0669 [ -0218 [ 0333 00151 | -0 155
4 2881 | 24425 3058 3 705 1 364 10451 0240 2380 | 086
3 0002 | 0206 | 0181 0071 0016 | 1622 [ 0087 | 0070 | 0001
6 0113 [ 0105 | -0322 1462 0087 | 0036 0017 0031 | 0081
7 0392 | 2556 | <0041 0152 015 | o000 | 0213 | 0497 | -0 m;
8 0211 | 4516 | 0639 0329 (1295 0000 | -0 183 0374 | 035
Range -
I 1509 [ 3130 | 0781 1 772-__* 0 766 JIIH n-r;)-l 1190 nus'?”
2 L] 2062 | O8I 1 760 u;l-b'_l-'l_- _l;l_]-' -‘t—lpi‘;* v(l U—(_v— ~-—-“- 77|A|Jd
3 [ ose [ s [ v | 209 | s | 200 | oest | diee | oaor
B 4 1 28 i 1770 ‘_I -Tx_;r o 120 ¥ lliﬂi;;lli | h.\‘.l; 1 0 ?Vll - I:Il Trﬂl;l
s [0057] taee | tosz | oso3 | owe | eise | o | 0704 | oses
i (4 0327 0133 i 0796 ‘ | ‘Jh_-l__ -(.l H; l-l‘.'-{-l.'.’k l; 17:7-. (_l-ll.*.‘) - _;l_ih'm
S Seitillly WSSanplfienl B0 [Pl 8 3 [kl Disinelt

7 0519 1116 | 2732 0283 01m 0000 TR 0350 | 03N

8 0430 2138 u?mL 0303 0400 0000 0817

051 0413

Total Fe is shown to be insignificant positively correlated with
pH(r=0.21), CaCO4 % (r=0.06) and clay (r-0.11). Also, it is insignificant but
negatively correlated with EC(r=-0.17), soluble Na~ (r—-0.14), soluble K'
(r=-0.23), soluble Ca "(r=-0.01), soluble Mg (r -0.32), soluble HCO: (1 -

Egyptian J. Desert Res., 55, No.2 (20038)
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0.12), soluble CI' (r=-0.06). soluble SO;~ (r=-0.13), fine sand (r=-0.03) and
silt(r=-0.18).

Total Mn displays a pattern quite similar 1o that displayed by Fe where
it is insignificant positively correlated with pH(r=0.21), CaCO; % (r=0.09).
while being insignificant negatively correlated with EC(r=-0.33), soluble
Na' (r=0.29), soluble K" (r=-0.26). soluble Ca "(r=-0.04), soluble Mg~ (r=-
0.24), soluble HCO;5 (r=-0.12), soluble CI" (r=-0.30), soluble SO,” (r=-0.24),
coarse sand(1=0.09), fine sand (r=-0.03), silt (r=-0.18) and clay (r=-0.1).

The obtained coefficients indicated that total Co is insignificant
positively correlated with CaCO;% (r=0.13) and clay (r=0.16) while it is
significant negatively correlated with pH(r=0.36). Also, total CI is
insignificant negatively correlated with EC(r=-0.27), soluble Na™ (r=-0.25).
soluble K (r=-0.32), soluble Ca’'(r=-0.01). soluble Mg™" (1=0.32), soluble
HCO;5 (=-0.21), soluble CI' (r=-0.09), soluble SO,” (r=-0.22), coarse sand
(r=0.21), fine sand (r=-0.01) and sili(r=-0.15) .

Statistical evaluation of total Cr content in relation to soil variables
indicated that total Cr is significant positively correlated with pH(r=0.45),
but insignificant positively correlated with CaCQ;%(r=0.14) and clay
(r=0.24) while being insignificant negatively correlated with EC (= -0.2),
soluble Na (r=-0.14). soluble K" r= 0.26. soluble Ca™ (r=-0.01). soluble Mg
(r=-0.27), soluble HCO;" (r=-0.11). soluble CI" (r=-0.11), soluble SO,” (r=-
0.16), coarse sand (r=0.25), fine sand (r=-0.07) and silt (r=-0.19).

Data also show that Ni is insignificant positively correlated with
pH(=0.32), CaCOs;% (r=0.11) while being insignificant negatively
correlated with EC, soluble Na'. K'. Ca”. HCOy. CI' and SO; ~ (the
respective coefficients are -0.26. -0.28, -0.30,-0.29, -0.3, -0.11 and -0.27,
respectively). In contrast, Ni is significant negatively correlated with Mg'”
(r=-0.38) and coarse sand (r=-0.38).

Total Sr is highly significant negatively correlated with pH (r=-
0.62),while being insignificant negatively correlated with soluble K (r=-
0.05). soluble CI' (r=-0.18) and clay (r=-0.32). Moreover, total Sr is
insignificant positively correlated with EC. soluble Na’, soluble Ca .
soluble Mg'", soluble HCO;'. solubleSO, .coarse sand, fine sand and silt
(the respective correlation coefficients are 0.09, 0.07, 0.25, €.29, 0.05, 0.18,
0.21, 0.19 and 0.12, respectively).

Total V is insignificant positively correlated with pH(r=0.25). total
CaC0:% (r=0.18). soluble Ca  (r=0.24) and clay (r=0.31),while it is
insignificant negatively correlated with EC (r=-0.17) soluble Na (r=-0.14),
soluble K~ (r=-0.25). soluble Mg"" (r=-0.13), soluble HCOs (r=-0.11).
soluble CI” (r=-0.18), soluble SO, (r=-0.04), coarse sand (r=-0.03). fine
sand(r=-0.03)and silti(r=-0.28).

Egyptian J. Desert Res.. 35, No.2 (2005)
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Based on the atorementioned data. it is concluded that total Co and Sy
are significant negatively correlated while Crois positively correlated with
pil.

Chemically Extractable Content of Heavy Metals

Table (5) reveals that chemically extractable heavy metals content in
the study varies considerably from one soil unit 1o another area. To shed
light on the distribution of ¢hemically extractable heavy metals in the soil
mapping units of the studied area, data in table (5) show that DTPA-
extractable heavy metals in deep soil profiles ranged from 0.382 to 1.427,
0.753 101,731, 1465 to 3.788, 0.241 10 3.566, 0.004 1o 0.103, 0.01 to 0.065,
0.037 10 0.178, 0.037 to 1.428 and from 1.008 to 3.026 ppm for Cu. Zn. Fe.
Mn, Co, Cr, Ni, Srand V, respectively.

In moderately deep soil profiles, DTPA-extractable metals ranged
from 0.400 to 0.833, 0.871 (01.938, 0.196 10 3.103, 0.381 1o 1.484, 0.004 10
0.043. 0.01 10 0.048, 0.057 10 0.132, 0.43 10 2.04 and from 0.975 10 2.426
ppm for Cu, Zn, Fe, Mn, Co, Cr. Ni, Srand V, respectively.

Factors Affecting Chemically Extractable Heavy Metals

To search for evidence indicating the relationship between extractable
heavy metals and soil variables, correlation coefTicients are computed. The
obtained coefficients indicated that DTPA-extractable Cu is significant
positively correlated with pH (r=0.38), but it is insignificant positively
correlated with CaCO;% (r=0.02), soluble Mg" (r=0.04), soluble HCO; .On
the other hand. Cu is insignificant negatively correlated with EC(r=-0.32),
soluble Na' (r=-0.32). soluble K™ (r=-0.11), soluble Ca" (r=-0.23), soluble
Cl' (r=-0.34). silt (r=-0.07) and clay (r=-0.25). Data also show that DTPA-
extractable Zn is insignificantly correlated positively with ptl (r=0.07), EC
(r=0.12), soluble Na (r=0.,10), soluble Ca (r=0.09), soluble Mg (r=0.22),
soluble SO;™ (r=0.12) and coarse sand (r=0.19). On the other hand, it is
insignificant negatively correlated with CaCOz% (r=-0.06), soluble K (r=-
0.09), soluble HCOy (r=-0.06). soluble CI" (r=-0.01), tine sand (r=-0.01). silt
(r=-0.08) and clay (r=-0.06). Therelore, none of the soil variables is
signilicant in extractable Zn.

[t is shown that DTPA-extractable Fe is insignificant positively
correlated witle pH(r=0.09), EC (r=0.19). soluble Na' (r=0.22). soluble K
(r=0.03), soluble Mg " (r=0.06), soluble HMCO; (r=0.13). soluble ClI
(r=0.24), soluble SO, (r=0.11). coarse sand (r=0.03) and fine sand (r=0.01),
while it is significant negatively corrclated with clay(r=-0.42).Also, it is
negatively correlated but insignificant with CaCOz%o (r=-0.13), soluble Ca’
(r=-0.34) and silt (r=-0.24), Therefore. clay is shown to be the main soil
factor adversely alfect extractable Ie.

DTPA-extractable Mn is insignificant positively correlated with pHl
(r=0.2). soluble K (r=0.02), soluble Mg (r~0.05), coarse sand (r=0.25) and
fine sand(r=0.01), while it is insignificant negatively correlated with EC
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(r=0.07). CaCO:% (r=-0.13), soluble Na (r=-0.06). soluble Ca"' (r=-0.33).

soluble HCOs (r=-0.27). soluble SO,” (r=0.13). sili(r=-0.13) and clay
(r=0.3).

The obtained coefficients indicated that DTPA extractable Co is
insignificant positively correlated with pH (r=0.07), EC (r=0.07), soluble
Na' (r=0.10). soluble K' (r=0.12). soluble Mg ' (r=0.01), coarse sand
(r=0.01) and silt (r=0.04). Also, it is insignificantly correlated but negative
with CaCO;% (1=-0.13), soluble Ca"" (r=-0.23). soluble HCO; (r=-0.13).
soluble SO,™ (r=-0.08) and clay(r=-0.00).

DTPA-extractable Cr is highly significant negatively correlated with
clay (r=-0.53). Also. it is negatively correlated but insignificant with pH (r=-
0.12), EC (r=-0.18). CaC03% (r=-0.24), soluble Na' (1=-0.23), soluble K'
(r=-0.19). soluble Ca™" (r=-0.31), soluble HCO;z (r=-0.20). soluble CI" (r=-
0.18). soluble SO, (r=-0.20) and silt (r=-0.19). while being insignificant
positively correlated with soluble Mg'™ (r=0.10), coarse sand (r=0.23) and
fine sand(r=0.31).

DTPA-extractable Ni is insignificant positively correlated with pH
(r=0.23). soluble K" (r=0.26). fine sand (r=0.01) and silt (r=0.08). while it is
significant negatively correlated with soluble Ca'" (r=-0.44), CaCO:%(r=-
0.21). soluble Na™(r =-0.19). soluble Mg"'(r=-0.15). soluble HCO;(r=-0.18).
soluble CI(r=-0.04), soluble SO7)(r=-0.27). coarse sand(r=-0.02) and
clay(r=-0.09).

DTPA-extractable Sr is insignificant positively correlated with pH
(r=0.14), soluble HCO; (r=0.03), soluble CI" (r=0.11), soluble SO,”
(r=0.01). coarse sand (1=0.02) and clay (r=0.01), while it is insignificant
negatively correlated with EC (r=-0.14). CaCO:% (r=-0.12), soluble
Na'(r=0.02). soluble K" (r=-0.18). soluble Ca'" (r=-0.08). soluble Mg "(r=-
0.06). fine sand (r=-0.22) and silt (r=-0.1). Therefore, none of the studied
soil variables has individually affect extractable Sr.

DTPA-extractable V is highly significant positively correlated with
clay (r=-0.50). and significant positively correlated with soluble Na'
(r=0.37). Data also reveal that DTPA-extractable V is insignificant positively
correlated with pH (r=0.22), EC (r=0.27), soluble K™ (r=0.06). soluble Ca™"
(r=0.01). soluble Mg~ (r=0.17). soluble HCO: (r=0.06). soluble CI
(r=0.33), soluble SO,” (r=0.34) and coarse sand (r=0.15). while it is
significant negatively correlated with fine sand (r=-0.45). and negatively
correlated but insignificant with CaCO;% (r=-0.08), and silt (r=-0.18).
Therefore. clay and soluble Na stimulate V extractability while fine sand
displayed depressive elTect.

IFrom the foregoing correlations. one can conclude that chemically
extractable Mn and Cr are significant negativilely correlated with clay
content while the reverse is true for V which is significant positively
correlated with clay content.
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TABLE (5). Chemieally extractable elements in the studied soils ( ppm).

l’n-:ﬁlc Deph, Cu Zn Fe NMn Co Cr Ni Sr )
No. cm

030 | 0916 | 1215 | 3788 | 3560 | 0027 | 0075 [ 0130 [ OI8O | 1320

1 30-00 | 1080 | 1582 | 3164 | 2576 | 0015 | 0.039 | O1I12 [ 06350 | 505

60110 1427 [ 0935 | 2016 | OR80 | 0004 | 0036 | 0085 | 067I 1069

0-30 | 0416 | 0966 | 2058 | 1.795 | 0103 | 0063 | 0167 | 0601 1 063

(=]

30-60 | 0778 | 1349 | 2588 [ 1338 [ 0015 | 0023 | 0127 | 0521 | 1008

60-100 | 0436 | 1731 | 2584 [ 0645 | 0004 | 0.036 | 0078 [ 0528 | 1173

0-20 | 0943 | 15313 | 3552 | 3082 | 0032 [ 0013 [ 0178 | 0370 | 1210

20-35 | 0380 | 1433 | 3240 | 1817 | 0.030 [ 0.034 [ 0123 | 0177 | 2164

3 53-80 | 0363 | 0861 | 2954 | 1493 [ 0031 | 0023 [ 0072 | 1369 | 2388
80-100 | 0380 [ 1419 | 2700 | 0877 | Q06O [ 0018 | 0053 | 0921 | 2614

0-20 | 0692 | 0808 | 1916 | 0674 | 0.004 [ 0030 | 0134 | 0107 | 1453

20-50 | 0742 | 0841 | 2352 | 0729 | 0004 | Q018 | 0081 | Q037 | 1503

! 30-80 | 03524 | 0843 | 15385 [ OS41 [ 0015 | 0OI8 [ OO8O [ 0508 [ 1903

S0-110 | 0652 | 1091 | 2610 | 1436 | 0.008 | 0020 | 0093 | 0432 | 1132
2

0-15 | 0625 | 1096 206 | 0490 | 0006 | 0026 | 0074 | 1428 | 2848
15-30 | 0633 | 1236 | 2674 | 0508 | 0007 | 0010 [ 0082 | 1054 | 302

5 30-60 | 0.580 | 1301 | 3782 | 0461 | 0008 | 0028 | 0082 | 0755 | 2386

60-90 | 0537 | 1294 [ 1503 | 0579 | 0005 | 0.010 | 0057 | 0349 | 1524

90-150 | 0382 | 0733 | 1465 [ 0241 | 0004 | 0013 | 0037 | 0675 [ 1287

0-30 | 0833 | 1040 | 0196 | 1489 | 0016 | 0010 | 0.133 | 0430 [ 1603

6 30-60 [ 0652 | 0983 | 2108 | 0891 | 0016 | 0023 | 0120 | 0546 | 1897

60-95 | 0630 | 1234 | 1815 [ 0533 | 0010 | 0010 | O110 | 2040 | 213

0-30 [ 0735 | 0871 [ 2574 | 1707 | 0043 | 0013 | 0152 | 0522 | 1.788

7 30-60 | 0406 | 1938 [ 1.684 | 0435 [ 0017 | 0015 | 0057 | 0961 | 2426

60-90 | 0514 | 1257 [ 2076 | D381 | 0004 | 0015 | 0062 | 04351 226

0-25 | 0393 | 0957 | 2270 | 1022 | 0004 | 0036 | 0058 | 0470 [ 0984

8 2550 [ 0612 ) 1935 | 2324 | OS2I | 0004 [ 0018 | 0102 | 0468 | 0973

50-80 | 0820 | 1716 | 3102 [ 1216 | 0004 | 0038 [ 0124 | 0177 | 1139

REFERENCES

Abd EL-Kariem, A.M.M.(1999). Chemically extractable trace elements of
some soils of EL-Khatataba in relation to soil origin. Desert
Inst. Bull. Egypt. 49 (1):149-166.

Abd EL-Kariem. A.M.M.(1994). Chemical studies of some heavy metals in
desert soils and their pollution hazard. Ph.D. Thesis, Fac.
Agric.. Zagazig Univ., Egypt.

Abd EL-Kariem, A. M. M. and E. A. Abd EL-Hamid (1999). Factors
affecting trace elements in newly reclaimed soils of the western

Egyptian J. Desert Res.. 55, No.2 (2005)

-

CamsScanner 2 Ligs d> suadll


https://v3.camscanner.com/user/download

THE DISTRIBUTION OF SOME HEAVY METALSIN .............0. 363

desert in relation to soils origin. Egypt. J. Appl. Sci., 14 (12):
367-381
Abd El-Motaleb, O.M.A. (2003). Evaluation and manipulation ol some
industrial wastes and the effect of their usage on soil and plant.
M.Sc. Thesis, Fac. Agric., Al-Azhar Univ., Egypl.
Eisa, S. (2001). Chemical behaviour of some trace elements in desert soils.
Ph.D. Thesis, Fac. Science, Ain Shams Univ., Cairo, Egypt.
El-Demerdashe, S.; E.A.  Abdel-Hamid; 1.W. Hafez and A.M.A. Hamra
(1991). Iron and manganese status in some soils of South
Valley region, Egypr. J. Soil Sci., 31 (3) : 319-332.
El-Eweddy. E.A.l. (2000). Factors affecting the accumulation rate of
pollutants in desert soils under the condition of irrigation with
El-salam canal waler. Ph.D. Thesis, Fac. Agric.. Minufiya
Univ., Egypt.
El-Kassas, H. (1992). Control of pollution with lead in soil and plant. P/.D.
Thesis, Fac. Agric., Ain Shams Univ., EgyplL.
El-Sebaay, M.M.M. (1995). Studies on chemical pollution of different water
with some heavy metals in Fayoum Governorate. A.Sc. Thesis,
Fac. Agric., Moshtohor, Zagazig Univ., Egypt.
Hesse, P.R. (1971).In " 4 textbook of soil chemical analysis". William Clowe
and Sons limited, London. U.K.
Mohammed, A. (2003). Environmental impact of El-salam canal water on
some reclaimed soils. AL Se. Thesis, Institute of Environmental
Studies and Research, Ain Shams Univ., Cairo, Egypt.
Qertel, A.G. and 1.B. Giles (1963). Trace elements of some Quecnsland
soils. Aust. J. Soil Res., 1:215.
Ramadan, W.F. (2000). Effect of some industrial wastes of 10 " of
Ramadan City on soil and plant. M.Se. Thesis, Fac. Agric.. Ain
Shams Univ., Cairo. Egypt.
Shehata, Sh. (1999). Evaluation of soil tests for predicting toxic elements
status, M.Sc. Thesis, Fac. Agric.. Ain Shams Univ.. Cairo,
LEgypt
Soltanpour, P.N. and S. Workman (1979). Madification of the NH;HCO; +
DTPA soil test 1o omit carbon black. Comm. in Soil Sci. and
Plant Anal., 10:1411.
Received: 17/11/2005
Accepted: 30/12/2005

Egyptian J. Desert Res.. 55, No.2 (20035)

CamsScanner 2 Ligs d> suadll


https://v3.camscanner.com/user/download

.andil, S.A.
164 Kandil

sl Aihiay Ao jjial) ol ) B AL pualind) Qo )5

Jadid 35 waus
s A=Ay padi-el jaaall Ggag 38 e ol V) Aanhry cliasS aud

aih iy A ol Ak i G i el Al LA o Al )l o3a el jaY
Lota A caliidd 3ol y Al pualinl) K0 el IS5 el Tilal Lgilin
Al dpalell 3ok Al A Laadtis DTPAda g

a1 e o Aol didiag dxa )58 gl Cliall aal G gl el
2 g A Slalis yany A daws 7 i 352y g0 ey 4 slaae dad Ll 2 gk i
23y ) palall N ol cakall o) gl Wad gy Sl bl (Sl G o )
) § ) Slaaatlly ) giaall jan L ey a V) el (5 o)l ad SN el
dale b ol 2y

COTAT=ILAT (VA=Y e e L Ll Al ool Y1 A sl sl - gl g
STPEE AT N4-0 0 YV,E0-0 ¢ Y4,4Y-1,0 ¢ YYEA-0EEA L V1No-YYY
oo dU K0 viaidl cuaadl (il sl e JSU Galdl 8 e ja 47,7400 (AA00
vt il e o gpalall 5 o gl il (JSadll ca g S

SVIYY CNIT-NE )5 5 Seall Aa e ol Y1 84Sl il Loty
i e jualiall a3 £,37-Y,60  VEV,A-AY,TE ¢ V1YL -YO4Y YY,00

o DTPAZ g ladll diee ol Y1 8 acaliiod) 4paSl (o gl el 1o
=V e NP ¢ VTS YEY ¢ TVAA-Y,E10 ¢ VL VTV VY o Y XYY TAY
sl o5 e pdall e JSK FYT=Y 0 0A ) EY A EY O IVASTY (00
el a3 S Lt i) e panilall y o g sl ISl ca g KU el S0 ¢ piall
¢ TUV=0470 VAYA —AYY 0 AYY = 80T 3 =5 GBand o giall ol VI 3
Y YT AV, Yo=Y (VOY= 00V (e EA—, 0 Vo, 0 EF— v E0 Y, EAE - TAN
e il e jualial

Ltle aaliindly 4 00 43l Lo 555 g W1 ol gad) sy 38y 12
ey s 5 Ly e 28100 A0 a2 g5 8y Ll Y1 el il Lilaal
bae iy bdde D895y ool sadl g olad¥ly Gy 5 sl Ja siall Jis diileas V! ulid)
san Bl o ek Lae pnl ¥ ada ity 0sS Jde S Jd e a0 i o G
v pall Cnd pealiall

Egyptian J. Desert Res.. 55. No.2 (2005)

CamsScanner 2 Ligs d> suadll


https://v3.camscanner.com/user/download

