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ABSTRACT

Sixteen soil profiles were selected from physiographic units
representing the interference area between El-Fayoum Governorate
and Nile Valley in order to study their total and DTPA-extractable
nutrition elements. Moreover, the relation between total and available
micronutrients and some soil variables was undertaken.

Total Fe, Mn, Zn and Cu varies from 1500 to 37000, 32 to 535,
7.0 to 95.0 and 11.8 to 60.0 mg kg soil, respectively. DTPA-
extractable Fe, Mn, Zn and Cu ranged from 2.0 to 22.5, 0.3 to 7.3,
0.15 to 2.4, and 0.25 to 1.4 mg kg™ soil, respectively. Generally, the
soils of El-Fayoum and the Nile valley contain the high values of Fe,
Mn, and Zn, while the interference soils contain the high values of Cu.
The data show that, DTPA-extractable micronutrients are in adequate
amounts in all the studied surface samples, except for the soils of old
and young terraces which are low.

Factors affecting total and DTPA-extractable micronutrients
were predicted through correlation coefficients between some soil
variables with total and available micronutrients. Also, the statistical
measures, i.e., weighted mean, trend and specific range of these
nutrients were computed and interpreted in terms of soil genesis and
formation.

INTRODUCTION

The fast growing population in Egypt, above a very limited area
of agricultural land confining to the Nile valley and Delta, makes a
pressing need to set up expansion programs to face and solve the
problems of food, energy, employment and housing. Plans to invade
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the vast areas of desert, to introduce the possible into agriculture, have
been laid down. Priority has been given to develop the interface area
between El-Fayoum depression and the Nile valley to reclaim these
soils which could be considered as one of the promising area for
agricultural development, due to the availability of land and presence
the vital roads and viulways.

Since soils and plants are significant components of ecosystems,
the study of micronutrients in the soils of interference area between
El-Fayoum and the Nile valley sheeds light on the appropriate supply
of these elements to living organisms and therefore is of great concern
in environmental studies.

The distribution of micronutrients in soils may reflect to some
extent, the amounts contained in the parent material from which the
soil was found (Stevenson 1986). However, the micronutrients exist in
somewhat different during the various of soil formation forms,
micronutrients released from the primary minerals and incorporated
into other forms, such as structural components of secondary silicates,
complexes with organic matter and occlusion in Fe and Mn oxides.

Under the Egyptian soil consideration the pedochemistry of such
elements was given due consideration with particular emphass on soil
genesis and formation (El-Demerdashe et al. 1980, Hassona et al.,
1996, Abdel-Razik 2002 and Garis, 2006).

The current study points to evaluation of total and available
micronutrients distribution in the various physiographic units
recognized in the interface area between El-Fayoum and the Nile
valley. It is essentially a trial to search for evidence pertaining to
relationship between physiographic units and their content of
micronutrients. In other words, it is an attempt to use such elements as
criteria for soil genesis and formation.

MATERIALS AND METHODS

Sixteen soil profiles representing the mean physiographic units
characterizing the interface area between El-Fayoum and the Nile
Valley were selected for this study (Fig 1). Soil samples representing
the subsequent morphological variations within the entire depth of
each profile were collected. Soil samples were air dried, crushed and
sieved through a 2mm screen. Physical and chemical properties
(Table 1) of the soil samples were carried out as follows.
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Figure (1) Physiographic units of the study area.
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Table (1) some physical and chemical properties of the studied soil

profiles
0,
Physiog_raphic Profile Depth Cuf::r:l F’?ne Silt Clay Texture O.M | CaCO; pH EC-[
unit (cm) % % glkg % dSm
sand |sand

0-25 | 5.80 (78.50[ 7.30 8.40 LS 3.8 | 153.0 | 74 | 413

1 25-75| 14.30 |71.90] 6.50 7.30 LS 27 | 1020 | 74 | 26.6

75-120 15.30 |65.20f 420 |15.30| SLK 1.3 73.0 | 7.3 | 56.0

120-154 9.50 [70.00f 7.90 |12.60 SL 0.1 86.0 | 7.6 | 209

0-25 | 7.20 (70.70f 590 |16.20| SL 34 750 | 7.7 | 122

- 5 25-65| 3.40 [69.90/11.30.2009 15.40 | SL 1.9 940 | 79 | 11.7

2 65-90 | 7.80 |69.20) 1040 |12.60 SL 1.5 | 102.0 | 8.1 | 48
o 90-120/ 4.70 |57.80] 15.10 |[22.40 SCL 22 790 | 80 | 4.0
ﬁ 0-20 | 5.90 [73.10[ 7.80 13.20 SL 3.0 1040 | 7.6 | 433
= 6 20-60 | 3.40 [84.20] 4.90 7.50 LS 2.1 780 | 7.5 | 317
C 60-90 | 6.30 |81.80| 3.90 8.00 LS 1.1 63.0 | 75| 338
90-120] 13.60 [72.50[ 5.20 8.70 LS 1.0 520 | 76 | 413

0-25 | 13.00 |53.80] 10.40 |[22.80 SCL 6.5 640 | 74| 177

) 25-75| 2530 |57.90] 7.50 9.30 LS 35 | 103.0 | 74 | 1132

75-150] 19.80 [64.70] 6.40 9.10 LS 2.0 96.0 | 7.2 | 156.6

0-25 | 2.90 |60.10[ 17.20 |[19.80 SCL 4.5 280 |74 | 84

9 25-55| 340 |77.30) 530 |14.00 SL 20 | 1520 78| 3.8

55-90| 2.20 |47.30, 7.60 | 42.90 € 4.5 390 | 78 | 45

| 90-150] 2.50 [78.90[ 6.40 [12.20] SL 1.2 | 105.0 |841| 42

Table (1) cont.
Physiographic Depth —Md% | gy | Clay O.M | CaCO; EC
s Profile (cm) Coarse Fme v % Texture a/kg % pH dSm
sand |sand

0-25 | 15.80 |74.70{ 3.20 | 6.30 SL 24 500 | 7.6 | 21.5

2 25-65 | 3.40 |78.20] 6.40 | 12.00 SL 1.2 46.0 | 7.6 | 31.9

- 65-90 | 15.20 |71.60] 5.70 | 7.50 LS 1.0 1120 | 7.7 | 33.7
§ 90-120| 13.40 |72.10| 5.00 | 9.50 LS 0.5 84.0 | 7.8 | 428
= 0-30 | 1420 (70.30| 9.20 | 6.30 LS 3.5 96.0 | 7.2 | 50.9
£ 3 30-70 | 6.50 |77.10] 7.30 | 9.10 LS 22 102.0 | 74 | 339
= 70-150| 7.20 |79.60| 5.20 | 8.00 LS 1.2 1540 | 7.5 | 47.8
g 0-25 830 (7020 7.30 | 14.20 SL 1.5 76.0 | 7.6 8.5
> 4 25-75 | 10.20 |84.60] 2.20 | 3.00 S 1.2 450 | 7.7 | 48
75-110 15.70 |73.50| 4.30 | 6.50 LS 1.0 113.0 | 7.8 | 383

110-150 17.60 |71.00] 3.50 | 7.90 LS 0.5 120.0 | 7.7 | 303

0-25 | 7.30 |52.60[ 15.00 | 25.10 | SCL 4.5 700 | 7.1 | 916

8 25-75| 220 |[62.60] 1520 | 20.00 | SCL 3.2 250 | 7.1 | 1141

75-150 3.10 [63.30] 16.40 | 17.20 | SCL 1.2 320 | 7.1 | 873

0-20 3.50 [28.60| 22.30 | 45.60 C 6.5 32.0 | 8.1 0.9

£ 10 | 25-75| 5.40 |86.30| 3.00 | 530 LS 34 730 | 82| 1.3
& 75-15| 2.10 |88.20] 2.50 | 7.20 LS 1.2 540 | 83 13
= 0-25 3.45 |27.24] 25.80 | 43.51 C 6.0 15.3 75 98
s 1 | 2565 2,50 |25.00( 26.30 | 46.20 C 1.7 128 | 8.0 | 62
= 65-90 | 2.85 [26.89] 22.46 | 47.80 C 6.5 136 | 7.8 | 44
| 90-150| 3.65 |26.05] 20.15|50.15| C 23 43 [ 80| 48
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Table (1) cont.

Physiographic Depth [——>M9% | oy | Cray 0.M | CaCO;| EC

vluﬁitp Profile (c:I:']) Coars¢ Fine o % Texture Ejl;;g Y * pH dSm™

sand | sand > 2 i ?

5 0-30 | 525 [2277)2438 4760 C 140 | 179 | 78| 74
£ 3 | 3070924 | 252512021 4530 | C 80 | 143 | 77| 11
2 £ 70-110) 7.3 | 21.30 | 2520 4620 | C 50 | 136 | 75| 66
= [110-130 7.5 | 23.37 |30.38 | 38.75 | CL 13 | 23 (7376
5z 0-25 | 345 278122374637 C 145 | 663 | 74 | 22
K 3 | 2560|427 | 2212125414820 | C 76 | 825 | 76 | 6.1

2 60-90 [ 329 |25.17 2138 50.16 | C 55 | 816 | 76 | 58

90-150| 3.65 | 23.76 | 20.16 | 5243 | C 30 | 764 | 77| 45

025 | 515 [2721|2234 4530 C 150 | 128 |29 12

14 | 2560|324 1232612570 14780 | C 80 | 256 | 78| 15

60-90 | 5.17 | 1652 | 2860 |49.71| C 50 | 213 [ 78] 16

90-140| 3.24 | 26.23 | 2230 4823 | C 20 | 170 |27 | L1

3. 0-25 | 215 [3274 (2070 [ 4441 | C 165 | 240 [ 76 | 19

X 15 | 2560 | 6.54 | 2425|2246 |46.75 | C 90 | 215 [77] 19

Z & Y | 6090 | 3.14 | 2337|2534 4815 C 65 | 175 | 77| 14
90-130| 5.45 | 2245|2174 [5036| C 25 | 134 | 78] 16

025 | 463 | 2490 | 23.16 | 4731 | C 170 | 246 | 76 | 19

16 | 2560|527 | 2091|2417 4965 | C 75 | 217 | 79| 07

60-95 | 3.15 | 27.85 | 21.85(47.15| C 45 | 201 | 71| 85

95-150| 4.87 | 31.72[20.17 [43.24| C 21 | 203 | 85| 15

Texture legend:

S Sand LS Loamy sand SL  Sandy loam

SCL  Sandy clay loam SL Clay Loam C clay

1- Particle size distribution of soil samples was measured using
international Pipette method according to Page (1982).

2- Organic matter content was determined by Walkley and Black
procedure as described by Piper (1950).

3- Calcium carbonate contents was determined using Collin's
calcimeter.(Page 1982).

4- pH values was determined in the soil paste using Bechman pH
meter and electrical conductivity of the saturation extract was
determined by a conductivity salt bridge as described by Page
(1982)

5- Total content of micronutrients (Fe, Mn, Zn and Cu) were
extracted by digestion in a mixture of conc. HF +62%Perchloric
acid as recommended by Hesse (1971).

6- Chemically extractable micronutrients were evaluate after

extraction with DTPA(pH=7.3) according to Lindsay and Norvell
(1978).
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Both total and extractable Fe, Mn, Zn and Cu were determined
by Atomic-Absorption Spectrophotometer, Perkin Elmer, model 380.
the data obtained of simple correlation were statistically analysed
according to Snedecor and Cochran 1976) by using SAS program
(SAS Institute 1982).

RESULTS AND DISCUSSION

According to Shoman (2007), the physiographic units extracted
from visual interpretation, the studied area between El-Fayoum and
Nile valley could be classified into six main physiographic units
namely:

1- Old terraces QT1)

2- Young terraces (QT2)

3- Alluvial fan basin (A2)

4- Alluvial plain (locally terraced (A1.1)
5- Alluvial plain (A1.2)

6- Rock land (R)

To assess the relationship between physiographic units and their
contents of trace elements, the levels and distribution of total and
DTPA-extractable Fe, Mn, Zn and Cu in the representative soil
profiles will be discussed. Moreover, on attempt is made to shed light
on their status and the factors controlling behavior in the soil of the
studied area.

Total and available contents of micronutrients

Tables (2 and 3) give values of total and available content of Fe,
Mn, Zn and Cu in the studied soils which will be discussed within the
content considering the physiographic units.

1-Soil of old terraces

This physiographic unit was represented by profiles 1, 2, 6, 7
and 9. Total Fe, Mn, Zn and Cu contents ranges from 2000 to 34000,
60 to 360, 7.0 to 95 and 15 to 40.0 mg kg™, respectively. The lowest
value characterized the soils of profilel, while the highest content was
that of the soils of profile 9. The wide ranges of total micronutrients
were apparently associated with soil texture. For instance, the lowest
content of micronutrients is found in coarse textured samples. While
the higher content characterized the medium to fine textured samples.
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Table (2): Total trace elements Fe, Mn, Zn and Cu (mg/kg) of the
studied soil profiles.

Physiographic Profile Depth Total trace elements (mg/kg)

unit (cm) Fe Mn Zn Cu

0-25 4000.0 | 115.0 | 10.0 30.0
1 25-75 2000.0 | 60.0 7.0 lﬁ'(l
75-120 | 5000.0 | 200.0 | 13.0 3},'0

120-150 | 4000.0 | 170.0 | 15.0

0-25 6500.0 | 115.0 | 15.0 | 28.0
25-65 7100.0 | 75.0 | 12.0 | 30.0

- c 65-90 9000.0 | 80.0 | 13.0 | 35.0
§ 90-120 | 13270.0 | 100.0 | 10.0 | 30.0
E 0-20 9000.0 | 117.0| 15.0 | 35.0
= 6 20-60 3100.0 | 100.0 | 12.0 | 25.0
= 60-90 | 21500.0| 85.0 | 10.0 | 24.0
= 90-120 | 2000.0 | 75.0 | 7.50 | 18.0

0-25 10000.0 | 170.0 | 30.0 | 40.0
7 25-75 3000.0 | 75.0 | 15.0 | 35.0
75-150 | 2800.0 | 80.0 | 12.0 | 25.0

0-25 10140.0 | 90.0 | 8.60 | 26.0
25-55 | 20000.0 | 210.0 | 80.0 | 25.0

8 55-90 | 34000.0 | 360.0 | 95.0 | 22.0
90-150 | 18000.0 | 320.0 | 81.0 | 25.0

0-25 9000.0 | 176.0 | 17.0 | 50.0

) 25-65 6000.0 | 119.0 | 18.0 | 48.0

65-90 4300.0 | 100.0 | 13.0 | 30.0
90-120 | 2200.0 | 98.0 | 10.0 | 22.0

0-30 4150.0 | 89.0 | 7.50 | 25.0
3 30-70 3000.0 | 85.0 | 7.90 | 22.0
70-150 | 2850.0 | 70.0 | 6.30 | 25.0

0-25 6000.0 | 115.0 | 20.0 | 50.0

25-75 1500.0 | 32.0 | 14.3 | 14.0
75-110 | 2300.0 | 85.0 | 7.50 | 25.0
110-150 | 2500.0 | 80.0 | 7.00 | 28.0

Young Terraces

0-25 11350.0 | 98.0 | 9.70 | 28.0
8 25-75 | 12750.0 | 100.0 | 9.70 | 26.0
75-150 | 11150.0 | 95.0 | 10.10 | 25.0
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Table (2):cont.

Physiographic Profile Depth Total trace elements (mg/kg)
unit (cm) Fe Mn | Zn Cu
0-20 25000.0 | 625.0 | 85.0 | 16.50

i 10 25-75 25010.0 | 520.0 | 75.0 | 18.30
-§ = 75-15 | 22300.0 | 500.0 | 70.0 | 19.70
= é 0-25 25000.0 | 420.0 | 75.0 | 21.00
it 1 25-65 | 21000.0 | 410.0 | 70.0 | 16.00
65-90 | 25000.0 | 325.0 | 65.0 | 21.00

90-150 | 20000.0 | 170.0 | 30.0 | 20.00

= 0-30 23000.0 | 485.0 | 65.0 | 19.50

5 § 12 30-70 | 19000.0 | 310.0 | 71.0 | 20.00
2 = 70-110 | 18000.0 | 337.0| 27.0 | 17.50
= = 110-130 | 15000.0 | 120.0 | 30.0 | 30.00
z = 0-25 37000.0 | 353.0| 95.0 | 31.00
ﬁ 3 1 25-60 | 34000.0 | 320.0 | 85.0 | 22.00
= 60-90 | 27000.0 | 400.0 | 73.0 | 20.00
90-150 | 19500.0 | 340.0 | 69.0 | 18.00

0-25 17450.0 | 275.0| 20.0 | 60.00

14 25-60 | 20000.0 | 130.0 | 22.0 | 18.30

60-90 | 21000.0 | 400.0 | 15.0 | 16.70

90-140 | 19340.0 | 310.0 | 20.0 | 15.30

= . 0-25 25000.0 | 400.0 | 80.0 | 12.50
5 | 15 25-60 | 21650.0 | 380.0 | 20.0 | 15.60
- R 60-90 | 20000.0 | 281.0| 22.0 | 11.80
90-130 | 18000.0 | 270.0 | 25.0 | 15.70

0-25 22470.0 | 215.0 | 28.0 | 20.30

16 25-60 | 20150.0 | 380.0 | 14.0 | 18.20

60-95 | 18000.0 | 310.0 | 17.0 | 15.30

95-150 | 17000.0 | 300.0 | 20.0 | 19.60
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Table (3): Available DTPA-extractable micronutrients Fe, Mn, Zn
and Cu (mg/kg) of the studied soil profiles.

: 5 Available micronutrients
Ph}vsl::lgﬁrtaphlc Profile ]::pmt)h P—
Fe Mn Zn Cu
0-25 3.00 | 1.20 | 0.80 | 0.50
25-75 3.00 | 0.80 | 0.20 | 0.80
75-120 | 3.30 | 1.50 | 0.30 | 0.40
120-150 | 4.00 | 1.20 | 0.40 | 0.60
0-25 3.20 | 1.30 | 0.60 | 0.60
25-65 3.50 | 1.80 | 0.40 | 0.40

= = 65-90 | 3.80 | 1.70 | 0.50 | 0.50
§ 90-120 | 3.20 | 4.20 | 0.80 | 0.40
= 0-20 3.00 | 4.00 | 0.70 | 045
= 6 20-60 | 2.80 | 1.80 | 0.50 | 0.30
= 60-90 | 2.00 [ 1.50 | 0.40 | 0.25
© 90-120 | 2.10 | 1.00 | 0.30 | 0.25

0-25 4.00 | 1.40 | 1.80 @ 1.20
7 25-75 | 2.10 | 1.50 | 0.70 | 0.50
75-150 | 2.00 [ 1.30 | 0.60 | 0.45

0-25 3.80 | 3.20 | 0.40 | 0.57
25-55 | 6.00 | 3.10 | 0.40 | 1.10

- 55-90 5.00 | 3.00 | 0.32 | 1.20
90-150 | 4.30 | 2.60 | 0.41 | 1.00

0-25 3.80 | 1.80 | 0.50 | 0.45

5 25-65 | 3.10 | 1.70 | 0.40 | 0.38

65-90 | 3.00 | 1.20 | 0.60 | 0.50
90-120 | 2.80 | 1.00 | 0.30 | 0.45
0-30 2.70 | 1.30 | 0.50 | 0.60
3 30-70 2.40 | 1.20 | 0.60 | 0.54
70-150 | 2.00 [ 1.00 | 0.20 | 0.20
0-25 2.80 | 1.80 | 0.60 | 0.46
25-75 2.60 [ 0.70 | 0.20 | 0.70
75-110 | 2.60 | 0.60 | 0.40 | 0.40
110-150 | 2.70 | 0.50 [ 030 | 0.50
0-25 2.60 | 3.10 | 0.60 | 0.25
8 25-75 | 2.80 | 4.00 | 0.50 | 0.30
75-150 | 2.70 | 3.70 | 0.20 | 0.40

Young Terraces
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Table (3):cont.

Available micronutrients

PhYSl:,%:ta])hlc Profile I:Z:::lt)h P
Fe Mn Zn Cu
0-20 | 2.60 | 250 | 0.53 | 0.33
_ 10 25-75 | 3.40 | 2.80 | 0.40 | 0.45
= £ 75-15 | 3.00 | 2.70 | 0.30 | 0.36
=8 0-25 [19.50] 0.50 | 0.15 | 0.35
< - 25-65 | 4.00 | 0.40 | 1.20 | 1.20
65-90 |22.00| 0.50 | 0.80 | 0.40
90-150 | 6.00 | 2.00 | 0.60 | 0.35
= 0-30 | 570 | 0.90 | 0.57 | 0.31
g g - 30-70 |22.50 | 0.60 | 0.37 | 0.65
= E 70-110 | 3.00 | 1.30 | 0.58 | 0.38
=& 110-130 | 6.00 | 0.60 | 2.40 | 1.40
z = 0-25 | 2.00 | 7.30 | 0.36 | 1.20
- § i 25-60 | 3.00 | 3.00 | 0.40 | 1.10
= 60-90 | 3.20 | 0.40 | 0.26 | 0.27
90-150 | 2.50 | 0.50 | 0.30 | 0.50
0-25 | 2.80 [ 3.00 | 0.80 | 0.30
i 25-60 | 3.40 | 1.90 | 0.40 | 0.50
60-90 | 4.00 | 2.50 | 0.20 | 0.45
90-140 | 3.10 | 0.30 | 0.20 | 0.27
3 - 0-25 |[13.60] 1.30 | 0.38 | 0.36
£E i 25-60 | 4.00 | 1.60 | 0.57 | 0.46
z = 60-90 | 5.00 | 2.00 | 0.36 | 0.27
90-130 | 3.60 | 1.60 | 0.51 | 0.21
0-25 | 670 | 1.30 | 0.70 | 1.10
i 25-60 | 4.10 | 2.30 | 0.60 | 0.90
60-95 | 4.00 | 2.10 | 0.90 | 1.00
95-150 | 3.80 | 2.00 | 1.30 | 0.75
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DTPA-extractable Fe, Mn, Zn and Cu in the soils of old terraces
ranged from 2.0 to 6.0, 0.8 to 4.2, 0.2 to 1.8 and 0.25 to 1.2 mg kg™,
respectively. According to Lindsay and Norvell (1978), the surface
layers of all the studed soil profiles contain marginal levels of Fe, Mn,
and Cu, while the soils have a Zn deficiency.

2. Soils pf young terraces

This physiographic unit was represented by profiles 2, 3, 4 and
8. the total contents of Fe, Mn, Zn and Cu fluctuate from 1500 to
12750, 32 to 176, 6.3 to 20.0 and 14.0 to 50.0 mg kg"'. The lowest
values of Fe, Mn, and Cu were detected in the sub surface layer of
profile 4, while the highest values were found in the surface layers of
profiles 2 and 4, and highest Fe value was detected in the subsurface
layer of profile 8.

With regard to DTPA-extractable Fe, Mn, Zn and Cu (Table 3)
as related to the soils of young terraces, their content varies from 2.0
to 3.8, 0.5 to 4.0, 0.2 to 0.6 and 0.25 to 0.7 mg kg'. respectively.
Concerning the critical levels presented by Lindsay and Norvell
(1978). The surface layers of the studied soil profiles contain a
marginal of Fe, and low of Mn, Zn and Cu.

3. Soils of alluvial fan basin

This physiographic unit is presented by profiles 10 and 11.Table
(2) reveals that total Fe, Mn, Zn and Cu values ranged from 21000 to
28000, 170 to 625, 30 to 85 and 16 to 21 mg kg™, respectively. The
lowest values of total Fe, Mn, Zn and Cu were found in the soils of
profile 11. The highest values of Fe, Mn and Zn were detected in the
surface layer of profile 10, while Cu were detected in the surface layer
of profile 11.

Data in Table (3) show that the amounts of DTPA-extractable
Fe, Mn, Zn and Cu ranged between 2.6 to 220, 0.4 to 2.8, 0.15 to 1.2
and 0.33 to 1.2 mg kg, respectively. The surface layers of this
physiographic unit cntent adequate levels of Fe and Mn deficiency
levels of Zn and Cu according to Lindsay and Norvell (1978).

4- Soil of alluvial plain (locally terraces)

This physiographic unit is represented by profiles 12 and 13.
total Fe, Mn, Zn and Cu ranged from 15000 to 37000, 120 to 535, 30
to 95 and 17 to 31 mg kg™, respectively. The highest values of total
Fe, Mn, Zn and Cu were detected in the surface layer of profile 13,
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while the lowest values for total micronutrients were found in the
deepest layers of profile 12.

DTPA-extractable (Table 3) Fe, Mn, Zn and Cu for the
investigated physiographic unit ranged from 2.0 to 22.5, 0.4 to 7.3,
0.26 to 2.4 and 0.5 to 1.4 mg kg, respectively. Considering the
critical level of micronutrients proposed by Linsay and Norvell
(1978), the surface layer of the studied soil profiles contain adequate
levels of Fe and Mn and low levels of Zn and Cu

5-Soils of alluvial plain

This physiographic unit was represented by profiles 14, 15 and
16. Total values of Fe, Mn, Zn and Cu ranged from 17000 to 25000,
130 to 400, 14 to 80 and 11.8 to 60 mg kg™ respectively. The highest
values of total Fe, Mn and Zn characterized the surface layer of profile
15, while those of Cu was found in the surface layer of profile 14.

With regard to the chemically available contents of Fe, Mn, Zn
and Cu in the alluvial plain soils ranged from 2.8 to 13.6, 0.3 to 3.0,
0.2 to 1.3 and 0.21 to 1.1 mg kg™, respectively. According to Lindsay
and Norvell (1978), the surface layers contain an adequate levels of Fe
and low levels of Mn, Zn and Cu.

Based on the abovementioned results, it is clear that the alluvial
fan basin, alluvial plain (locally terraces) and alluvial plain
physiographic units contain the high content of micronutrients than
the soils of old and young terraces. The high content of total and
DTPA-extractable micronutrients are characterized the soils have low
content of CaCO; and fairly high content of clay, while the low
content of micronutrients are found in the coarse and medium textured
soils.

Micronutrients and soil components

The relationship between total and DTPA-extractable
micronutrients and some soil components such as clay% , sand%,
silt% EC, OM, pH and CaCOj; are computed using statistical analysis.

Table (4) shows that, the obtained coefficients indicate very
highly positively significant correlations between total Fe and each of
OM%, silt% and clay%. Also very highly negatively significant
correlations between total Fe and EC, CaCO3% and coarse sand%
while highly positively significant with pH.
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Table (4) revels that the statistical analysis shows that DTPA-
extractable Fe is significantly, positively correlated with OM% and
silt% and positively highly significantly correlated with clay%. In
contrast, available Fe is negatively significant correlated with
CaCO03;% and fine sand%.

Similar results were obtained by Hafez et al.(1992) Abbas et
al.(2003).and Abdel Aziz et al.(2007).

Statistical analysis(Table4) shows that total Mn is negatively
significantly correlated with EC and CaCO3%, while available Mn is
negatively significantly correlated with coarse sand%. Similar results
were reported by Abd el Razik (1999), El-Bassiouny (2006) and Abd
el Aziz (2007).

Table (4): Correlation coefficients (r) between some soil
constituents and total and DTPA-extractable micronutrients in
the studied soils

Soil Available Total
I variables | Fe | Mn Zn | Cu | Fe | Mn | Zn Cu
pH 006 | -0.02| 0.12| 0.12| 038** | 026 0.32* -0.17
EC. ((ISm'l) -0.26| 0.03 | -0.05| -0.25| -0.55%*%*| _.0.32*% -0.44** 0.21]
CaCO; % -0.36*% -0.007] -0.17| -0.009 -0.51***| -0.30% -0.18 0.27
OM % 0.31* 0.18| 0.09| 0.19| 0.59*%*%*| 026 041**| -0.05

Coarse sand % | -0.19| -0.33% 0.04 | -0.06| -0.63***| -0.10 -0.44** 0.29%
Fine sand % -0.35% 0.03 | -0.22| -0.17| -0.70***| -0.24 -0.36** 0.35%
Silt % 0.33*| 0.05| 0.26| 0.16 | 0.68**| 0.18| 0.30* | -0.35*%
Clay % 0.36*% 0.03| 0.15| 0.17| 0.79***| 0.26 | 0.45%*% -0.37**

* significant 0.05% (r=0.273
** highly significant at 0.01 (r=0.0354)
***yery highly significant at 0.001(r=0.443)

The obtained correlation coefficient indicate that total Zn is
positively and very highly significant correlated with clay% and
OMY% and positively significantly correlated with pH and silt%, while
it is showing a negatively highly significantly correlated with EC,
coarse sand% and fine sand%. These findings are in agreement with
those of Abdel Aziz et al.(2007). No significant correlation could be
detected between available Zn and all the other tested factors.
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With regad to the relationship between total and DTPA-
extractable Cu and some soil components, data in Table (4) reveals
positively significant correlated between total Cu and each of coarse
sand% and fine sand% and negatively significant correlated with silt%
and clay %, while DTPA-extractable Cu is insignificant correlation
with all the studied soil factors. These relations are in agreement with
those of EI-Hemely (2001) and Grais (2006).

To work out a relationship between the distribution of total
micronutrients and physiographic units of the studied soil profiles, the
three statistical measures suggested by Oertal and Giles (1963) have
been calculated, Table (5), these measures could be written as follows:

1) W=[>(c x d)/P]

Where, ¢ = concentration of elements in the layer
d = thickness of layer
P = depth of profile
W= weighted mean

2) T=(W-S)/W when W>§
T = (W -S)/S when S>W
Where, W = weighted mean

S = the concentration in the surface layer
T = Trend

3)R=H-L)/W
Where, R = specific range
L = The lowest observed concentration in the solum,

H =the highest observed concentration in the solum, and
W = Weighted mean

Table (5) reveals that the weighted mean (W) for total Fe, Mn,
Zn and Cu ranges from 2703.3 to 27300; 71.0 to 527.5; 5.2 to 77.9
and 18.2 to 34.9 mg kg™, respectively. These data indicating that the
lowest values of (W) for Fe, Mn, and Zn are associated with the
young terraces soils (profiles 3 and 4) which have low percent of clay
and silt contents, while the highest values of (W) characterized the
soils of alluvial fsn basin and alluvial plain (locally terraces) (profiles
10 and 13). The wide variation of weighted mean in the studied soil
profiles may be attributed to geogenic factors rather than pedogenic
ones, i.e., may be ascribed to the intern changes in the nature of parent
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material rather than to soil. Moreover, the studied soils can be
categorized according to the weighted mean of total Fe, Mn, Zn and
Cu of each locality in the following orders:

Alluvial fan basin > alluvial plain (locally terraces)> alluvial
plain> old terraces> young terraces for Fe, Mn and Zn

Old terraces> young terraces> alluvial plain (locally terraces)>
alluvial plain> alluvial fan basin for Cu

Considering the trend (T) and specific range (R) of total
micronutrients in the studied physiographic units, data in Table (5)
reveal that alluvial plain basin, alluvial plain (locally terraces) and
alluvial plain soils are highly symmetrical as indicated by the small
values of (T) and ( R). these results show that the soil profiles within
each physiographic units are mostly of genetic or geographic
interrelation. Also, the results reveal that the soils of old terraces and
young terraces representing interferance zone have a high values of
(T) and (R ) are mainly heterogeneous in soil materials or surface
from different levels of pedogenic processes through their formations.

Table (5) Weighted mean (W), trend (T) and specific rang ( R)of
the studied soil profiles

Physiographic Profile Fe Mn Zn Cu
unit ‘ W [T R[ W[ T| R W[ T| R| W T| R
1 3633.3 0.09] 0.83 [1332[ 0.14 1 1.05|10.9]0.08 [ 0.73 | 28.6 | 0.05 | 0.87
on 5 (95357 (0.32/0.71]97.7]0.15| 041 | 12.0]0.20 | 0.42 | 30.5| 0.08 [ 0.23
Tervages 6 35708 [0.60[ 1.96[92.8 [0.21 0.45|10.9]0.27[0.73 | 24.7]0.30 | 0.69
' 7 |4066.7 0.59] 1.77]93.3 [ 0.45| 1.02| 16.0 [ 0.47 | 1.13 | 30.8 | 0.23 | 0.48
9 |20823.3]0.51] 1.15(269.0[ 0.67 | 1.01 [72.0|0.88 [ 1.20 | 24.5 | 0.06 | 0.16
2 | 4696.7 |0.48] 1.15123.6/ 030 | 0.63 | 13.8 [0.18 | 0.58 [ 34.9 [ 0.30 | 0.80
Young 3 |31500(0.24[ 041]77.8]0.13 1024 52 |0.26 031|242 |0.03 |0.12
Terraces 4 2703310550 1.66]71.0 038 1.17|11.7]1.59 [ 1.11|26.3|047|1.37
8 11716.7]0.03{ 0.14 [ 97.2 [ 0.01 1 0.05] 9.9 {0.09 [ 0.04 | 25.8]0.09 | 0.12
Alluvial 10 |24486.7/0.13] 023 [527.5[ 0.16 | 0.24 [ 74.2]0.13 [ 020 [ 182 ] 0.09 | 0.16
Basin 11 [21933.3]0.12/0.23 [309.5/ 0.26 | 0.81 |54.0|0.28 | 0.83 | 19.3 | 0.08 | 0.26
Alluvial plain 12 19000 [0.17] 0.42 [329.5[0.32 | 1.12 [49.8 [ 0.23 [ 0.76 | 20.7| 0.06 | 0.63
(locally Terraced) 13| 27300 |0.26] 0.64 379.8/ 029 0.57|77.9|0.18 | 0.33 | 21.5 | 0.31 | 0.60
Rk 14 [195393]0.10] 0.18 [278.1] 0.01 | 0.97 | 19.4 | 0.03 | 0.36 | 243 | 0.60 | 1.85
.. 15 [20790.4/0.17) 034 [327.2/ 0.18 | 0.40 [33.5 | 0.58 [ 1.79 | 142 |.0.15| 0.28
plain 16 |18880.0{0.16] 0.29 306.8{ 0.30 | 0.54 [ 19.2]0.31{0.73 | 18.4]0.09 | 0.27

W: Weighted mean
T: Trend
R: Specific range
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In view of the obtained results, it be concluded that total
micronutrients could partially be used as a criterion for soils
differentia. Moreover, the levels of such elements could be used as
guide for substanting the nature of parent materials together with the
pedogenic factors acted on them. Thus lead to the prediction of soil
genesis and formation.
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