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ABSTRACT

Soil profiles and plant samples from Typic Torripsamments
(Dina agricultural project) and Calcids (Matco farm) were collected to
evaluate and monitor changes in soil properties with focus on the
status of some nutrients after different agriculture production periods.
Soil ECe, CaCO3;, ammonium acetate extractable K, Ca, Mg and Na
significantly decreased with increasing period of cultivation.
Generally the levels of total soil N were low. Nitrogen, Ca and Mg
contents of plant in most cases were lower than the optimum levels,
while the plant K contents were within optimum levels for most crops.
Results showed that organic and mineral N fertilizers must be added
to correct the deficiency levels. Also Ca and Mg application is
required in addition to K dressings to maintain the nutrient levels at
favorable values.

Key words: Newly reclaimed soil — Torripsamments — Calcids —
Organic matter — Calcium carbonate — Macronutrients
availability — Cultivation period —Plant tissue analysis.

INTRODUCTION

Agricultural area in the Nile valley and Delta in Egypt could not
keep up with food and fiber requirement increasing rate of the
increased population. Consequently, cultivation of desert soils making
up more than 95 % of the total area became a must to increase the
agricultural production.
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Agricultural security in Egypt depends largely on the horizontal
extension of sandy and calcareous soils. These soils are poor with
respect to their physical, chemical and biological characteristics (e. g.
nutrient availability). The productivity of sandy and calcareous soils
are directly related to the development of soil properties as a result of
cultivation.

As soon as the soil is put under intensive cropping, many
changes in its properties usually do occur. The magnitude and
character of the changes taking place depend largely on the crop and
soil management practices.

To bring soil under successful agriculture production, different
packages of operations concerning soil and water management are
performed. These agricultural practices have direct and indirect
influence on soil quality.

Accordingly, the main objectives of this work were to evaluate
and monitor changes in the soil properties with focus on the status of
some nutrients when sandy (Torripsamment) and calcareous (Calcid)
soils are put under different agriculture production systems.

Results will help the users of sandy and calcareous soils to
establish proper soil and fertilization management practices (in
addition to water courses programs).

MATERIALS AND METHODS

Two sites were selected for sampling to represent those fields
put under different soil characteristics and periods of cultivation. The
first site lies west of the Nile Delta at 80 km of Cairo — Alexandria
desert road (Dina farm, Torripsamment) and the second site is located
in El-Nobariya area in the northwestern part of the Nile Delta, about
150 km along Cairo — Alexandria desert road, (Matco farm, Calcid),
Egypt.

Five soil profiles were selected to represent different periods of
cultivation from Dina farm, and two profiles were selected from
Matco farm. The selected areas covered a wide range of cultivation
periods, different irrigation systems and soil management practices.
Soil profiles of Virgin soil, 7 and 9 years of cultivation in Dina farm
cultivated by apple (Malus sylvestris, cv. Anna) under drip irrigation
and maize (Zea maize) under sprinkler irrigation. But profiles of
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Matco farm were taken from virgin and 4 years soil cultivated with
potato (Solanum tuberosum cv. Necola) under drip irrigation system.

Samples of irrigation water were collected from Dina and Matco
farms. The irrigation was run by using well water characterized by pH
7.7 and 8.0 and EC 0.34 and 0.67 mScm™' for Dina farm and Matco
farm respectively. Samples of drainage water from Matco farm was
also collected and characterized by pH 8.6 and EC 4.37 mScm™.

The practice cultures management of fertilization for the first
location based on the use of organic and mineral fertilizers. For soil
planted with trees, 0.01 m’ of cow manure was mixed with 200 g
ammonium sulfate, 750 g super phosphate and 200 g potassium
sulfate then applied to subsoil around each tree for only the first four
years. Mineral fertilizer was added as fertigation. The yearly total
amount was 63 kg N as ammonium nitrate, 63 kg K as potassium
sulfate and 8.4 kg P as phosphoric acid/fed. Foliar micronutrients were
applied as 1 kg of mixed Fe, Mn and Zn as chelated form in 600 1/fed
3 times yearly for apple trees. For the soil planted with field crops,
mineral fertilizers generally were added at rates of 100 kg/fed
ammonium sulfate, 100 kg/fed potassium sulfate and 200 kg/fed super
phosphate with culture practice and 100 kg/fed ammonium nitrate
during growing season. The crop rotation in the cultivated soil 7 years
was maize, clover and barley and in the soil cultivated for 9 years was
alfalfa, maize, potato, maize, barley and maize.

The profiles chosen from second location were from field crops
cultivated farm. The cultivation management was the addition of cow
manure as organic fertilizer at rate of 20 m’/fed with culture's practice.
The crop rotation includes vegetable crops. The mineral fertilizers,
generally, were similar the mineral fertilizers management which
previously mentioned in the first location. Foliar micronutrients were
applied as 1 kg of mixed Fe, Mn and Zn as chelated form in 600 l/fed.
Foliar fertilization was applied depending on the deficiency symptoms
appearance on plants.

The collected soil samples were air dried ground and sieved
through a 2 mm stainless steel sieve and stored in plastic vials for
different analysis.

All soil chemical properties were determined according to Page
et al, (1982). Calcium carbonate content was measured
volumetrically by using Collin's Calcimeter. Organic matter was
determined by oxidizing the organic carbon with potassium
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dichromate and back titration with ferrous sulfate. Soil pH values
were determined in the soil paste by using a glass electrode pH —
meter. Electrical conductivity (ECe) was determined for a saturated
extract by using standard conductivity bridge at 25°C. Total N was
extracted by wet digestion and determined with micro Kjeldahl
method. Soluble and exchangeable K, Ca, Mg and Na (chemically
available) were extracted by 1 N ammonium acetate puffer solution
adjusted at pH 7.0. Potassium and Na were measured by flame
emission and Ca and Mg by atomic absorption spectroscopy.

Particle seize distribution was carried out by Baruah and
Barthakur, (1997) for the coarse — textured soils.

Plant samples of apple (Malus sylvestris cv. Anna), onion
(Allium sp.), potato (Solanum tuberosum cv. Necola) and barley
(Hordeum vulgare) were collected from the areas where soil samples
had been obtained. Plant samples were collected according to the
recommended parts by Jones (1977). Leaves apple samples were near
base of currently year's growth, potato, onion and barley samples were
suitable part sample in early mature stages.

The plant samples were dried at 70 °C till constant weight,
ground in stainless steel mill to pass through 1 mm sieve and kept in
plastic containers for analysis.

Plant tissue contents of N, K, Ca, Mg and Na were determined
after 0.5 g samples were wet ashed in H,SO4-H,0, mixtures and the
digests were brought to 50 ml. Total N was determined with micro
Kjeldahl method. Calcium and Na were measured by flame emission
and K and Mg by atomic absorption spectroscopy.

Matrix correlation coefficients were conducted between all
characteristics of studied soil samples according to Steel and Torrie
(1980), using statgraph computer program.

RESULTS AND DISCUSSION

Soil pH:

Soil pH is the major factor determining the behavior of the
different nutrients in soil, because it affects all adsorption mechanisms
and the status and ratio of elements in the soil solution. Data in table
(1) show that the pH values ranged between 7.0 and 8.1. In general pH
values for the soil Typic Torripsamment, (Dina farm) were lower than
Calcid soil samples, (Matco farm).
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In the different profiles of Typic Torripsamment and Calcid
soil samples data showed that neither vegetation type, nor irrigation
system clearly affected pH values of the soil. This may be due to the
soil buffering action. Also the period of vegetation especially in short
period had no effect on the soil pH values, were the maximum period
for the investigated soil samples was only 9 years. On the other hand
the values of soil pH varied with the soil depth. Soil pH for the surface
horizon was always lower than the subsurface horizons in all studied
soil profiles. Matrix correlation in table (4) shows the soil pH values
had highly significant with soil depths and highly negative correlation
with the OM in the soil samples. These results showed that the soil pH
decreased clearly with the increase of the organic matter content in the
soil. El-Gala et al., (1976) reported that the pH values were almost the
same in the different layer of virgin soil, but a pronounced decrease
was noticed after cropping. The greater decrease in pH was attained
after one year of cropping, which could be mainly attributed to the
decrease in soluble and exchangeable Na' and partially to organic
matter decomposition. Also Haraga et al., (1979) reported that the
increase in organic matter in the surface layers affected their pH
values, where pH generally decreased as the cultivation period
increased up to 10 years.

Total soluble salts:

Virgin soil had high amounts of soluble salts as shown in table
(1). In surface soils ECe were 12.3 dS/m and 7.4 dS/m for Typic
Torripsamment and Calcid respectively in surface layer of virgin soil
profile. These contents of soluble salts are not suitable for cultivation.
The first and important step of reclaiming these soils is salt leaching.
For this reason ECe in the cultivated soil samples were low compared
with the virgin soil samples. These values decreased to 2.9 dS/m and
1.7 dS/m for the same Typic Torripsamment and Calcid surface soil
samples respectively (table 1). Also table 4 showed highly significant
negative correlation between soil ECe and the time of cultivation.

In most cases ECe decreased with the soil depth for both Typic
Torripsamment and Calcid soils as shown in table (1) due to the up
movement of capillary water in arid region. Only profile No. 7 for
Calcids had higher ECe values in the subsurface soil horizon
compared with surface soil (table 1), may which possibly due to soil
sampling directly after irrigation.
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The soil irrigated with sprinkler system had a higher contents of
soluble salts compared with drip system. Data in table 1 showed that
the mean value of ECe in Typic Torripsamment horizons with drip
irrigation system was 1.93 dS/m. While the mean value of ECe for
the same soil location horizons with sprinkler irrigation system was
4.39 dS/m. This result demonstrates the differences between drip and
sprinkler irrigation systems. Where drip irrigation system was more
efficient in leaching salts from plant root zone. But this system had a
big defect, sometimes with heavy rain the soluble salts moved to root
zone and caused salt problems for growing plants. The irrigation
during and after rains is the best recommendation for leaching salts
away from root zone.

Organic matter:

Data in table 1 showed that OM increased in soil with increasing
the period of cultivation of the sandy soil. The mean increases were 38
% and 855 % for the surface and the subsurface horizons respectively
after 9 years of vegetation compared with the virgin soil . Data also
showed that the organic matter contents in most soil profiles decreased
with increasing the soil depth for the profiles of the two locations.
These increases caused by the annual application of compost or
organic manure as soil amendment. Significant positive correlation
between soil organic matter content and the period of cultivation is
shown in table 4. Haraga et al., (1979) showed that there are
remarkable increases in the organic matter content with the increases
of land use period in the surface layer after 18 years. El-Gala et al.,
(1976) reported that the organic matter content gradually increased as
cropping period increased, due to the accumulation of plant residues
and the activity of soil microorganisms. Also they found that no
change in the organic matter content of the deep layers. Fathi et al.,
(1971) showed that the organic matter content generally increases
gradually with the increase in the land use period, due to the
accumulation of plant residues, soil microorganisms and organic
manuring. They also mentioned that the organic matter content
gradually decreased with depth. Also Ussiri et al., (2006) study sites
were surface mined for coal, reclaimed and managed as pasture and
then converted into woodland 10 years before. They found that this
practices decreased soil pH, and EC and increased soil organic matter.
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It is interesting to note that there was high increase of OM in
profile 4 at about 40 cm of soil depth (table 1) in the first location with
9 years apple cultivation, which could be due to mixing of organic
fertilizers with soil in ditches near the trees. But in the sprinkler
irrigation system organic fertilizers was mixed with the soil surface by
plowing. This observation was not found for the different profiles
irrigated with drip system especially for the calcareous soil (table 1)
which may be due to the poor organic fertilizers application or the soil
sampling did not include organic fertilizer ditches soils.

Calcium carbonate:

Table (1) showed that the CaCOs; content in Typic
Torripsamment was ranged between 0.7 and 9.8 % and in Calcid
ranged between 12.3 and 34.9 %. These differences were attributed to
soil formation processes.

Statistical analysis showed that there is a very highly significant
negative correlation between soil CaCOs content and the progress of
the vegetation time (table 4). This decrease in CaCOs; with the
increasing period of cultivation could be attributed as to the
dissolution and leaching of CaCOs; from the soil profile. The
decomposition annually applied organic fertilizers produces organic
acids as well as root exudates from growing plants may reduces soil
pH, forming soluble Ca(HCOs), that can be leached out. Data in Table
4 showed that very highly positive and negative correlations between
s0ilCaCOs, clay and coarse sand contents respectively. This indicates
that the particle seize of CaCO; fall in the clay fraction. Very fine
particles of CaCOj react easily, fast and actively with acid agents in
the soil.

The previous result are agree with those found by Omar et al.,
(1990), Abdel-Aal et al., (1990) and Rabie et al., (1988). They
showed that this reduction of CaCOj soil content with the period of
vegetation was due to the effect of application of irrigation water and
organic manuring which lead to dissolution of carbonates. Haraga et
al., (1979) indicated that, carbon dioxide formed from root system
respiration and decomposition of organic matter, reacts with the
sparingly soluble calcium carbonate to form soluble bicarbonate. This
reaction was evidenced from the slight decrease of CaCO; content by
continuous cultivation.
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Table (1): Soil reaction (pH), saturation percent (SP), ECe,
organic matter percent (OM) and calcium carbonate percent of
different soil profiles.

No Imigation Veget Depth PH SP ECe OM  CaCOj;
system  _ation (cm) S-Paste e, dS/m %o %

Soil profiles of Torripsamment (Dina farm)
Virgin soil
1 Non Non 0-20 7.3 28 12.3 0.83 91

20-40 74 27 10.7 0.05 92
40-60 7.5 23 117 0.10 35
Soil cultivated for 7 vears
2 Drip Apple  0-10 7.5 29 290 0.64 2
10-20 7.6 31 0.87 0.29 9.8
20-50 7.8 36 0.55 0.11 6.5
50-75 8.1 41 0.51 0.08 38
3 Sprink  Maize  0-20 7.0 25 421 0.86 4.2
-ler 20-30 7.5 24 3.00 0.17 2.5
30-65 7.6 26 240 0.04 1.9
=05 7.6 25 2.78 0.03 1.0
Soil cultivated for 9 years
4 Dnp Apple  0-10 7.4 31 6.57 1.43 8.6
10-20 73 33 1.60 1.55 6.9
20-40 7.2 40 1.66 3.65 59
40-50 7.7 26 0.79 0.14 28
5 Sprink  Maize  0-10 7.5 27 4.70 0.86 2.5
-ler 10-20 7.4 24 6.52 0.32 1.3
20-30 7.8 23 250 0.03 0.8
30-30 8.0 26 212 0.01 07
50-70 7.5 24 280 0.01 1.0
70-50 7.6 22 2.86 0.02 1.4

Soil profiles of Caleid (Matco farm
Virgin soil

5] Non Non 0-30 7.6 33 741 025 12.3
30-60 1.7 48 8.25 012 21.8
60-80 7.9 49 3.58 011 248
80-100 8.1 64 2.50 012 253
Soil cultivated for 4 vears
7.8

7.6

7.8

1.7

o

7 Drip Potato  0-30 41 1.7 0.19 17.9
30-60 45 6.53 0.18 34.9
60-80 50 6.35 0.07 257
80-100 &5 5.12 0.07 27.5
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Soil texture:

Soil texture results of soil mechanical analyses showed that the
texture for all soil samples of Typic Torripsamment and Calcid ranged
between sand to sandy loam (table 2). The matrix correlation
coefficient analysis showed a very highly negative significant
correlation between the soil clay content and the time of vegetation
(table 4). In the same time there is a very highly positive significant
correlation between the time of vegetation and the course sand
contents (table 4). Which possible due to the clay migration with the
drainage water especially in the light texture soils. Ismail (1978)
showed that the clay + silt fraction increased with increasing of land
use period from 6 to 18 years in subsurface layers. The same result
was found by Fathi et al., (1971).

Status of some macronutrients in new reclaimed soils:

Table (3) illustrated the total N content for the investigated soil
samples. These contents ranged between 0 and 728 mg/kg with the
exception of a sample at 40 cm deep in profile 4 where it reached
2284 mg/kg, due to higher content of soil OM (tables 1 and 3). The
total N range mentioned above represent the very low and low broad
rating soil N measurements respectively according to Landon (1991).
This mean that the seasonal nitrogen fertilization is very important for
cultivating these soils. Correlation coefficient between total soil N and
different soil characteristics (table 4) showed that the total N
significantly increased with increasing period of cultivation, and
decreased with the increasing soil depth. The same effects of time and
the soil depth on soil organic matter content were found. This
indicates that the total N content and organic matter are associated.
The correlation between total N and soil organic matter is very highly
significant (r = 0.93***). This result indicate that the OM is not only
an important source of soil N but also it save the mineral N fertilizer
from leaching. El-Gala et al., (1976), reported that the total nitrogen
was gradually increased in the 0 — 30 cm layer as cropping period
increased due to the increase in organic matter accumulation. Blevins
et al., (1977) found that the soil organic matter and organic nitrogen
significantly increased in the top 5 cm of soil under no-tillage
management. Sharifi et al., (2008) found that the organic matter was
the best predictors of field-based indices of soil N supply. The high
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significant negative correlation between total N and soil pH was
attributed to the effects of soil organic matter on the soil pH.

Generally C/N ratio (table 3) for 26 from 29 studied soil samples
not exceed than 15. This refer to their was an equilibrium between soil
C and N contents as reported by Landon, 1991.

The exchangeable and soluble K, Ca, Mg, and Na as extracted
by ammonium acetate at pH 7 are widely regarded as available to
plants (Page et al., 1982 and Landon, 1991). Table (3) showed that the
available K, Ca, Mg, and Na in the different soil samples ranges are
3.9 -45.6,184 — 862, 3.7 —53.2 and 9.9 — 89.1 g/ 100g respectively.
These wide ranges reached about 10 fold indicating that there are
many factors affecting the available K, Ca, Mg and Na contents in the
new reclaimed soils. Matrix correlation coefficients in table (4)
demonstrate some of these factors. Significant negative correlation
between the period of cultivation and available K, Ca, Mg and Na
refer to the decreasing of these nutrients with the increasing of the
period of cultivation. This effect is due to leaching out of these
elements with derange water and plant depletion. Significant and very
highly significant correlation between ECe and available K and Na
content respectively (table 4) indicating the above results. The ECe for
soil samples had a very highly negative correlation with the period of
cultivation (table 4) due to the leaching of soil salts and continuous
irrigation. (El-Gala et al., 1976 and Nelisen et al., 1995).

Significant and highly significant correlation between available
K, Ca, Mg and Na with CaCOj3 content as shown in table 4 indicated
that available K, Ca, Mg and Na in Calcid soil were higher than in
Typic Torrepsimment soils. This difference could be attributed to the
nature of the minerals and rock formation of these soils.

Available K, Ca, Mg and Na were correlated significantly with
the silt and clay contents. Whereas these elements had a negative
significant correlation with coarse sand fraction as illustrated in table
(4). This proved that K, Ca, Mg and Na cations are adsorbed on the
negative charge of silt and clay particles as exchangeable forms (Eisa,
1993).

Matrix correlation coefficients between available K, Ca, Mg and
N are significant as shown in table (4), and confirm the behavior of
these elements in the studied soils.
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Table (2): Contents of coarse sand (CS), fine sand (FS), silt, clay
and soil texture for different soil profiles.

WNo  Imgation  Veget  Depth Cs ES Silt Clay  Texture
system -ation {cm) < 2, >
Soil profiles of Tormpsamment (Dina farm)
Virgin soil
1 MNon Non 0-20 479 278 121 122 SL.
20-40 672 12.0 09 189 SL.
40-60 781 10.4 0.1 11.4 LS
Soil cultivated for 7 vears
2 Drip Apple 0-10 770 14.0 7.0 20 Sand
10-20 365 250 1.6 169 S5L.
20-50 769 154 6.0 1.7 Sand
50-75  TB5 152 53 10 Sand
3 Sprink  Maize 0-20 649 201 29 12.1 LS
-ler 20-30 V9.0 102 0.1 10.7 Sand
30-65 845 6.5 0.0 9.0 Sand
=65 725 216 43 16 Sand
Soil cultivated for 9 vears
4 Drnip Apple 0-10 532 290 25 153 LS
10-20 610 210 12 16.8 SL.
20-40 897 18.0 0.5 11.8 LS.
40-60 802 10.5 02 9.1 Sand
5 Sprink  Maze 0-10 717 230 33 2.0 Sand
-ler 10-20  71.0 236 36 1.8 Sand
20-30 723 226 38 1.3 Sand
30-50 725 235 3.0 10 Sand
50-70  T18 2286 33 23 Sand
7090 722 220 41 1.7 Sand
Soil profiles of Calcid (Matco farm)
Virgin soil
6 Non Non 0-30 48.7 372 12 129 LS
30-60 466 236 103 195 S.CLL
60-80 459 205 16.0 17.6 SL.
g0-100 406 220 185 189 SL.
Soil cultivated for 4 vears
7 Drip Potato  0-30 56.0 32.0 0.7 113 LS
3060 521 31.7 0.6 156 LS
60-80 492 208 14.5 155 SL.
80-100 545 258 0.1 19.6 SL.
5 L. = Sandy loam
L. 5 =Leoamy sand
5. CL L. = sandy clay loam
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Table (3): Contents of total nitrogen (N), C/N ratio, available K,
Ca, Mg and Na (NH4OAC-extractable) for different soil profiles.

No Imizatien Veget Depth N C/N K Ca Mg Na
. . o) ) .
SYSlEm  _ation (e me'ke  Ratio < /1002 >
Soil profiles of Torripsamment (Dina farm)
Virgin soil
1 Non MNon 0-20 519 93 456 676 448 891
20-40 44 5.8 249 644 331 699
40-60 43 140 238 546 335 BG5S
Soil cultivated for 7 years
2 Drip Apple  0-10 387 9.6 254 588 386 211
10-20 159 10,7 214 600 305 166
20-5 55 10.9 94 600 197 129
50-75 26 12 46.4 622 186 136
3  Sprnk Maize 020 430 116 242 686 2946 220
ler 20-30 109 92 82 862 7.5 159
3065 23 B7 i9 610 118 119
=63 6 333 47 184 73 9.9
Soil cultivated for 9 vears
4 Dop  Apple 010 728 114 378 578 484 430
0-20 89 101 148 622 488 239
2040 2284 93 183 578 497 106
40-60 g8 9.1 55 244 175 145
5 Sprink Maize 0-10 643 T8 257 436 328 288
-ler 10-20 240 79 36.3 404 302 356
20-30 36 3.6 32.0 188 218 285
30-50 14 7.1 242 622 166 239
50-70 0 - 257 284 253 182
70-50 15 6.7 249 314 289 198
Soil profiles of Calcad (Matco farm)
Virgin soil
] Non MNon 0-30 68 221 324 644 418 559
30-60 221 32 40.5 644 456 690
60-20 o8 6.1 421 644 481 513
80-100 107 8.5 472 644 577 559
So1l cultivated for 4 vears
7 Drip Potate  0-30 112 98 289 632 342 269
30-60 93 108 211 654 438 492
60-80 117 34 316 654 532 522
80-100 67 60 378 664 494 416




Table (4): Matrix correlation coefficients between the studied soil characteristics for 29 samples,

Depth Time pH ECe OM CCOs N K Ca Mg Na CS FS
Time :

pH 057 018
ECe 013 s#= 03

OM  -040* 028 057 007
CaCO; 037¢ 08I 03 2 013

N -0.32 021 -D48* 001 08 009 -
K 013 -046 27037 006 043 002
Ca 014 047 002 022 012 047 008 023

Mg 013 050t 00U 032 033 070t 029 06 04t

Na 004 DEEE003 090" 015 047 010 056% 032 056

cs  -0I1 061012 034 003 080% 002 D& 03gr DIl s

FS 016 016 003 017 005 043 003 047 002 040 024 D8
Gilt 035 045 041* 001 016 042 008 05T 015 052 037 055 009
Clay 011 0 011 031 013 07t 007 026 0% 0 gsee AT 08

Silt

0.18

¥ #% and *** ssgmficant at P< 0.02, 0.01 and 0.001 respectively.

795-S¥S “(2) ¥ ‘6007 10§ "uoxAug ‘way) ‘jorg [

LSS
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The results of available K, Ca, Mg and Na in the sandy and
calcareous soils show that the level of available K in most soil
samples were within the medium levels (100 — 200 mg/kg) to high
levels (> 200 mg/kg) as recorded by Landon (1991). He also points
out that these values are only approximate and will vary with the
environment crop and production level. Available Ca is usually in
sufficient levels when the soil has a pH > 7 as the case in soil samples
studied. Westerman et al., (1990) concluded that Ca-deficiency
symptoms are observed on plants growing in soils having pH values
below 4.5 and containing exchangeable Ca < 400 mg/kg. Also
available Mg is at a high level for all soil samples. The high available
Mg levels were not less than 60 mg/kg as recorded by Landon (1991).
Exchangeable Ca : Mg ratio ranged between 8.9 : 1 and 50.7 : 1 for
Typic Torripsamment and 8.5 : 1 and 18.5 : 1 for Calcid soils.
Magnesium becomes increasingly unavailable with increasing Ca.
With high pH, P availability may be reduced when Ca : Mg > 5 : 1
(Landon 1991). He also recorded that this ratio decreases with
cultivation.

The ratio of K : Mg for all soil samples ranged between 0.1 : 1
and 1.5: 1. These ratios are suitable for plant growth. London (1991)
mentioned that Mg uptake was inhabited if the K : Mg ratio exceeds
values 2 : 1. Generally he reported that for soils with low cation
exchange capacity values, Ca and Mg applications may be required in
addition to K dressings to maintain the balances at favorable values.

Concentrations of some macronutrients in selected growing crops:

Plant samples were taken from the growing crops in the region,
where soil samples were collected. The growing crops were apple,
potato, onion and barley. Data in tables (5) and (6) show that there is
general low values of N in apple, onion and barley, where values were
1.79 to 2.03, 1.15 and 1.15% respectively. These values are lower than
the normal ones (2 —2.4, 1.5 — 2.5 and 1.7 — 3.0% for apple, onion and
barely respectively) according to Reisenauer (1978), Westerman et al.,
(1990), and Marschnar (1995). The concentration of N in potato fall in
the sufficient range (3 — 5%) as mentioned by Westerman et al.,
(1990).

Generally, the contents of K in the all tested plants ranged
between 0.68 and 4.96%. These values are within optimum levels for
most crops as shown in tables 5 and 6. The high value of K content in
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potato (13.7 %) attributed to the early season of sampling time, where
Reisenauer (1978) and Westerman et al., (1990) noted that the K
concentration in early season potato reached to 12 % for sufficient
level.

Calcium and magnesium contents of plant in most cases were
lower than the normal ranges. The level of Ca in apple leaf samples
ranged between 0.55 to 0.65% and in potato and onion were 0.93 and
0.54% respectively. Whereas Mg content in two apple samples were
0.19 and 0.21% and in potato, onion and in barley values were 0.43,
0.01 and 0.04% respectively (table 5). These values of Ca and Mg are
lower than the sufficient levels of these elements as shown in table
(6). Only Ca content of barely and Mg content of apple in one sample
fall within the sufficient range as shown in tables (5) and (6).

Table (5): Some macronutrients contents of selected growing
crops in new reclaimed lands.

v i % 1

Sample Sail type Cultivation N K Ca Mg Na

time 4 Y b
Apple Torrepsamment 7 years 179 496 0.65 021 029
pple Torrepsamment 7 years 181 422 0.62 019 026
Apple Torrepsamment 9 years 203 340 0.35 042 021
Patato Calesd 4 years 328 13.70 093 043 0.35
Onion Calcid 4 years 1.15 339 0.34 0.01 0.33
Barley Calcid 4 years 1.15 336 0.61 0.04 0.83

Table (6): Optimum levels of nutrient for tested plants.
Plant Reference N K Ca Mg Na
Sample 4 Y% 2
Apple Retsenaver 1978 20-24 12 10 025 0.1-02
Potato Westerman 1990 30-30 4-* 2-4 05-08
6-12%*

Onion Westerman 1990 3-235 4
Barley Westerman 1990 17-30 15-30 03-12 01-05

¥ Early stage

¥+ Late stage
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Concentrations of Na in the tested plants ranged between 0.21
and 0.83%. This range was higher than the normal range of Na in
plants according to Reisenauer (1978). He also reported that excess
Na levels in plants > 0.25 — 0.30% reduced growth. Leaf burn may or
may not occur when levels are higher and confirm salinity problems
with soil samples.

In conclusion it appears that the decreasing of available K, Ca
and Mg with land use periods suggests the necessity of periodical
fertilization of mineral K, Ca and Mg before and through plant growth
season particularly for sandy soil. In addition to regular application of
suitable amounts of organic matter yearly to help in improving the
physical, chemical and biological properties of the soil beside insuring
the continuous supply of these elements.
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