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HIS WORK was carried out on some salt affected soils adjacent to

the lakes Qarun,El Borollus and Edko, of Egypt to study their
profile homgenity by using some statistical measures on both total
soluble salts and soluble Na®, ie, weighted mean (W), trend (T) and
specific range (R) . Four soil profiles were taken from each area at the
distances of 1,510 and 15 Km from the lake shoreline. The disturbed
soil samples were taken from each soil profile at the depths of 0-30 .
30-60, 60-90 and >90 cm. The samples were analyzed for determining
total soluble saits, sotuble ions, pH , CEC | exchangeable cations and
the content of organic matter and CaCOs;. The obtained data showed
that the studied soi! profiles have high contents of total soluble salts
and soluble ions. and their values tended to decrease with increasing
both soil depth and the distance from the lake shoreline. The high
content of total soluble salts and soluble ions were more pronounced in
the soil samples of El-Fayoum area (Qarun lake) foliowed by those of
Katfr £l Sheikh (Borollus lake) and El Beheira (Edko lake) .The values
of soil pH in the studied soil samples ranged between 7.8 and 8.8, the
exchangeable cations were predominated by Na'and Mg**.the values
of CEC ranged from 28.69 to 58.49 ¢ mol /kg soil, and the soil
contents of both organic matter and CaCQO; was relatively low and
tended to decrease with increasing soil depth. The relationship
between CEC values and both organic matter or CaCQ; along the
distance from the lake had no specific trend. The data of W
emphasized a high content of either total soluble salts or soluble Na“,
which showed pronounced decreases with increasing either soil depth
or the distance from the lake shoreline . The values of T exhibited a
symmetrical distribution of total soluble salts and soluble Na*. The
data of' R indicate to apparent homogeneity for the parent materiales
of the studied soil profiles of each area .

Keywords: Salt affected soils, Salinity, Sodicity, Weighted mean,
Trend, Specific range.

Salt-affected sotls occur in all continents and under almost all climatic
conditions. Their distribution is relatively more extensive in the arid and semi-
arid regions compared to the humid regions. The nature and properties of these
soils are also diverse such that they require specific approaches for their
reclamation and management to maintain their long term productivity. For any
long-term solutions, it 1s necessary to understand the mode of origin of salt-
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affected soils and to classify them, keeping in view the physio-chemical
characteristics, processes leading to their formation and the likely approaches for
their reclamation and successful management ( Ramadan, 1986; Yadav, 1986;
Szabolcs, 1989 and Tanji, 1990).

Szabolcs (1989) reported that, continental sediments have primary importance
in the formation of salt-affected soils. These sediments, which are distributed
diversely on geophysical elements and are transported mainly by water occupy
different places with different petrographic and chemical composition along the
slope.

Balba (1995) showed that, the sources of salts in soils might be lListed as
following:

« Continental, due to weathering of igneous, or secondary rocks rich in salts.

- Marine sources where salts accumulate from the sea water in sea shores,
especially in arid regions.

» Deltaic sources characterized with salt supply from the continent by means
of rivers and from the sea in various periods.

» Anthropogenic sources which result from man's activities.

Salinity due to the first three sources is usually termed primary, while that
due to the latter source is described as secondary salinity.

This investigation was carried out to estimate some chemical properties of
salt affected soils adjacent to the lakes of Qarun, El Borollus and Edko, Egypt .
Also the statistical measures were applied assessing soil profile homogenity .

Material and Methods

Soil sampling and analysis

This study was carried out to study the chemical properties of three salt
affected areas , /.e., El- Fayoum , Balttim and Edko which located near the lakes
of Qarun, El-Borollus and Edko, respectively.Four soil profiles were selected
from different locations of each area.The different information about the studied
locations are presented in Table 1 . The soil samples were taken from different
profiles at depths of 0-30,30-60,60-90 and >90 cm.The collected soil samples
were air -dried , ground sieved through a 2 mm sieve and kept for some chemical
analyseis , ie., total soluble salts(EC), soluble ions, soil pH, the contents of
organic matter and CaCO; , CEC and exchangeable cations using the methods
described by Richards (1954); Jackson (1973); Cottenie ef al. (1982) and Page
(1982).
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TABLE 1. Location,distance from the [ake shoreline and cultivated plants of the

studied soil profiles .

Govern-| Lake |Studied| Profile Distance . Cultivated
¢ . No from Location name lant
orate name area * | 1ake (km) p
1 1 Mansha'a t Barren
Sannuris
El- El- 2 5 Barren
Qarun Abu Leteaa .
Fayoum Fayoum 3 10 Olives
4 15 Kassr Rashwan Ust cultivated
El- Ghaba
) ] El- Beharia Cotton
Kafr El- El- Bal.tim 6 3 El-Khashea Cotton
Sheikh | Burollus atdt 7 10 Khamees Rice
8 i5 Abu El-Dahab Rice
9 ] Korkor Cotton
10 5 Diab Cotton
El- Edko Edko 11 [0 Diab Rice
Beheira i2 15 Tulumbat Halk Rice
El-Gamal

The applied statistical measures

Oertal & Gilles (1963) suggested three measures for trace elements, namely
the weighed mean (W), trend (T) and specific range (R). The weighed mean was
calculated as, trace element concentration of each sample horizon of the solum
multiplied by the thickness of the horizon or layer and divided the sum of these
products by the total thickness of all analyzed horizons or layers. According to
these authors , the weighed mean is the most satisfactory measure of the trace
element status of a soil profile. Any change in concentration of trace element
with depth is called the trend and defined by T= (W - S)YW and by T= (W-S)/S,
where W= the weighed mean concentration. and S= the concentration in the
surface horizon or layer. Oertal & Gilles (1963) stated that, all values for T lie in
the range from -1 to + | and are more symmetrical distribution when T is small.
The specific range is defined by R= (H-L)/W, where R is the specific range, H
and L are the highest and the lowest concentrations in the sofum, and W is the
weighed mean. The weighed mean concentration of a trace element is probably
determined by pedogenic processes, except where the parent material is markedly
heterogeneous in trace element content.

Results and Discussion

Some chemical properties of the studied soils
The presented data in Tables 2 - 4 show that , EC values (dS/m) of the
studied soil samples were decreased with the increase of both soil depth and the
Egypt. J. Soil. Sci. 48, No. 2 (2008)
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distance from the lakes . The highest value of EC (34.92 dS/m ) was found in the
surface layer of profile number 1 and the lowest one (1.45 dS/m ) was found at
depth more than 90 cm of profile number 12 . The arrangement of the studied
areas according to their mean content of total soluble salts was El-Fayoum
(20.16 dS/m) >Balttim (9.68 dS/m) > Edko (6.93 dS/m) . This order may be
resulted from :1) The long cultivation periods and increasing agriculture activity
of Balttim and Edko areas, 2) The high rates of rainfall (39.20 and 35.00
mm/year)in the two areas respectively,compared with El- Fayoum (28.00
mm/year) and 3) The high temperature degree of El-Fayoum.

TABLE 2. Total soluble salts . sotuble ions and SAR of soil samples of El Fayoum

area.
Distance o Soluble ions (meg/L)
P:’SIC ﬂ::.; depth EC Cations Anions SAR
(cm)
(km) asim | P | ca? | Mg?| Nt | K| ar |cost|aco, soF
0-30 3492 - |45.00|80.00] 21535 | 923 | 25645 - 3.78 1893512723
30-60 | 3186 876 |38.00(74.00{ 199.00 | 7.41 | 242.36 - 363 (72.42(26.60
60-90 13031 {13.20{36.00(67.00{ 193.04 | 6.90 | 227.95 - 378 | 71.21|26.89
! ! 90< 2886 [17.35(33.00(6400[ 183.67 | 521 | 216.45 - 321 (6822126.68
Mean |31.32] - 38.00(7125(19827 | 7.19 | 23630 - 31017530126.85
0-30 |25951 - [33.00(49.00} 17004 | 745 | 207.31 - 3.00 | 49.18126.57
) 30-60 (2090 | 1946|27.38|41.641 13360 | 638 ] 168.13 - 337 (375012272
: ? 60-90 | 18.10 (3025|121 75|33.89{ 12046 | 4.80 | 152.86 - 3001]2504;2281
Mean | 21.65 - 2738141511 141371 621 | 17543 - 3791372412403
0-30 (21900 - 12500{4000| 14726 632 | 17485 - 3281404512584
30-60 [ 19.10112.79{21 903763 | 12623 | 424 | 152.78 - 3651335712295
. 60-90 | 14.60 [33.33115.00(31.00| 9547 1409 | 11640 - 323 (2593119.89
7 1o 90< 11250 (42.92|14.34(23.00| 84.13 ; 3.13 | 10739 - 300 | 1421|1957
Mean | 17.03 - [19.06(3291| 11327 1 445 | 13811 - 3.04 | 2854 |122.06
0-30 [ 1410 - [2000131.80) 84.03 {477 | 11038 - 315 (2707|1651
30-60 | 970 (31.21]15.00720.00| 5835 | 3451 75.01 - 300118791396
q (] 60-90 | 8.10 |42.55|12.0071800] 4967 | 1.19 | 63.00 - 0011286 (12.84
Mean | 10.63 - [1567]2327) 6402 (314 8313 - 33819571444
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TABLE 3. Total soluble salts , scluble ions and SAR of soil samiples of Balttim area .

_ Distance . Soluble ions {meq/L)
Profile| from | >0 EC Cations Anions
No. Lake depth SAR
(km) (cm) [gS/mR.D %4 Ca”? [Mg*| Na* | K* | Cr [COHCO;| SO
0-30 {2520 - {3346 [45.89|166.17] 5.64 {113.34] - | 3.00 |35.36|26.38
30-60|17.10132.14| 2550 {34431 107.09| 3.77 [138.53;1 - | 3.39 | 2887 |19.58
5 1 ° |60-90{152413952( 19.00 {33.28] 96.61 | 321 [128.16] - 300 120941891
90 < |11.80{53.17| 15.00 [21.750 7840 | 2.65 | 9608 -  3.00 [ 18.72]|1828
Mean|1734] - | 2324 |33.84| 11207] 3.82 |14328| - 385 1259712079
0-30 [19.60] - 2900 (40.19/12283| 397 |l6426| - | 3.00 |28.73 2089
30-60{14.00|28.57) 24.57 |31.88] 8047 { 3.08 |111.07] - 3.00 [2593{15.13
6 5 60-90|12.80|34.69] 21.35 (2979 7420 | 2.65 [103.42F - | 300 |215711466
90< {10.00[4898| 17.96 (24.71| 5535 | 198 |8147| - | 3.00 | 1553|1198
Mean{14.10[ - |23.22131.64] 8321 | 2.92 {11456/ - 350 (2294 15.67
0-30)629% - 16.00 120.69] 2454 } [.37 | 38761 - 3.00 120841 573
30-60(5.57 (1145 1432 11724] 2264 | 1.12 13350 - 300 | 18821570
7 10 |60-9013.70 |41.18] 9.00 |12.65} 1457 | 0.76 | 2289 - 300 | 11.09] 443
90< [ 3.10(5072| 867 [1133] 1038} 062 | 1905} - 300) 8951329
Mean{ 467 | - 11.99 11548( 1803 { 0.97 {2830} - 325 {1493 479
03013721 - 918 [1205) 1521 | 076 [2223] - 300 [1197] 468
30-60]259|30.38) 7.00 |876| 936 | 060 | 1437| - | 3.13 | 822|333
8 15 |60-9022613925| 600 | 747 367 | 042 | 1200} - 333 | 727 ) 3.33
90< | 1.86 [50.00] 480 |649( 7.05 [ 026 | 9.74 - 330 | 5561296
Mean! 261 [ - 675 l8,37 1041 } 0.51 [ 1459, - | 3.19 ) 826 | 358

R.D=Relative decrease.

TABLE 4.Total soluble salts , soluble ions and SAR of soil samples of Edko area .

Distance Soil _ Soluble ions (meg/L.)
PI]SE,IC l:::; depth EC Cations Aunions SAR
(km) (cm) [dS/mRD % Ca” [Mg” | Na' | K" | I |CO*[HCOs| S0

0-30 [1754] - 15.00] 54.00 [100.62] 5.77 |126.52] - 338 145491714

30-60117.15} 2.22 | 14.00153.00 9843 5.77 {12337 - 3.81 4402|1760

g ! 60-90( 825 (5296 13.00|32.00:34.79| 271 [51.53] - 30012797 734
Q0< | 7775570} 12.00 3000 33.14| 256 |4870) - § 3.00 | 2600 7.24

Mean{i268] - | 13501422516675| 420 {8778| - | 3.053587112.18

0-30 [i13.70} - ]1850(33.00(80.67| 4.81 {11200 - | 3.00 2198|1591
30-6019.15133.21{13.00 [ 23.00§ 52,13 | 3.21 (7206 - | 3.00 { 163411229

10 5 (6090828 13956111.0012050(4874( 2356 {6531) - 1 3.00 1144911228
90< [ 72314723 10.00{ 18364234 160 15604 - | 300 [ 1326|1123

Mean| 959 - 1313237215597 | 305 {7559 - 375 (16521293

0-30 1464 - 1000)1200)23.10) 122 12965} - 1 3.00]1375] 696

30-60|350 (2457 800 | 900 | 1696 104 12164 - 3.00 [ 1036 5.81

1 10 |60-90|338|27.164 800 | 856 | 1589 092 (2059 - 300 {10211 552
90< | 321 |30821 800 | 856 [ 14.65| 089 119431 - 13001 967 {509

Mean| 3.68 | - 850 | 953 |1765] 1.02 [2283} - | 3.00 | 1099] 585

0-30 |21} - | 400|600 (1030} 0.80 J11.93| - | 4.00 | 5.17 | 460

30-60| 1.85(1232] 350 | 500 1 920 | 080 [ 967 | - | 400 { 483 | 447

12 15 16090} 1.64|2227| 300 | 450 | 821 | 069 { 895 | - | 3.00 | 445 [ 423
90< | 145(3128[ 254 | 380 | 759 | 0.57 } 7.13 - 300 400 | 426

Mean| 1.76 | - 326 1 483 | 883 | 072 | 942 | - | 350 | 461 | 439

R.D=Relative decrease.
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(31.72 C ) compared with that of Balttim (25.68C< ) and Edko (20.40 C5 ) |
The relative decrease (RD %) in the EC values with depth varied widely
according to the studied area, soil depth and the distance from the lakes . The
highest values of RD (%) were found between surface (0-30 ¢m) and subsurface
(30-60 cm) layers (Tables 2-4 ) . The arrangement of the studied areas according
to the mean values of RD(%) of EC was Balttim >Edko >El-Fayoum . This trend
was attributed to the high rate of soluble leaching from upper layers to deeper
one (Bahlawan , 1997 and Abou Hussien & Abou El-Khir,1999) . The
obtained results are in agreement with those obtained by Ibrahim (2001); El-
Sanat (2003) and Shaban (2005). Based on EC values and according to National
Soils Handbook 430,VI (1983),except the soil profiles number 8,11 and 12, the
studied soil samples of other profiles can be classified as saline soils (Table 5).
The dominant soluble cation in the studied soil samples was Na® followed by
Mg2+or Ca?*, while the dominant anion was Cl ~ followed by SO,> (Tables 2 - 4).

TABLE 5. Classification of the studied soil samples according to EC, pH and ESP.

. Soil El-Fayoum Balttim Edko
Distance | depth

from lake | (cp) | EC (ll";i-S) ESP| EC (1‘,’;'5) ESP | EC pH | ESP
{(km) dS/m ) dS/m - dS/m  Y(1:2.5) sus,
Sus. Sus.
Saline

0-30 | Saline | Saline {Sodic Saline Saline | Sodic | Saline Saline |Sodic
30-60 | Saline | Saline |Sodic Saline | Sodic | Saline | Saline |Sodic

| 60-90 | Saline | Saline {Sodic 32{:2: Saline | Sodic | M.saline| Sodic |Sodic
90< | Saline | Saline |Sodic Saline Saline | Sodic |M.saline.]! Sodic |Sodic
Mean | Saline | Saline |Sodic] “*'™ | Saline | Sodic | Ssaline | Sodic |Sodic
5 0-30 | Saline | Saline |Sodici Saline | Saline | Sodic | S.saline | Saline |Sodic

30-60 | Saline | Saline |Sodic] Saline | Saline| Sodic | M.saline| Saline |Sodic
60-90 ; Saline | Saline |Sodic| Saline |Saline! Sodic | M. saline | Saline |Sodic
90< - - Sodic{ M. saline | Saline | Sodic | M. saline | Saline |Sodic
Mean | Saline | Saline {Sodic| Saline | Saline | Sodic | M. saline | Saline |[Sodic

10 0-30 | Saline | Saline {Sodic| V.S. saline} Saline | Sodic { S.saline | Saline |Sodic
30-60 { Saline | Saline |Sodici V.S. saline! Saline | Sodic | V.S.saline| Saline |Sodic
60-90 | Saline | Saline |Sodic| V.S. saline| Saline | Sodic |V.S.saline| Saline |Sodic
90< | Satine | Saline [Sodic| N.saline | Saline | Sodic |V.S.saline} Saline |[Sodic
Mean | Saline | Saline |Sodic| V.S. saline! Saline | Sodic | V.Ssaline] Saline |Sodic

5 0-30 { Saline | Saline |Scodic! V.S. saline| Saline | Sodic |V.S.saline| Saline |Sodic
30-60 (M. saline] Saline |Sodic| N.saline | Saline | Sodic | N.saline | Saline )Sodic
60-90 |M. saling] Saline |Sodic|{ N.saline | Saline} Sodic | N.saline | Saline |Sodic
90< - - Sodic| N.saline | Saline | Sodic | N.saline | Sodic |[Sedic
Mean |M. salingd Saline |Sodic} N.saline ] Saline | Sodic } N.saline | Saline {Sodic

According to National Soils Handbook 430. VI, (1983) and U.S. Salinity lab. (1954).
M. saline = Moderatly saline. S. saline = Slightly saline.
V.S. saline = Very slightly saline . N. salinc = None saline.

Egvpi. J. Soil. Sci48, No.2 (2008)
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The highest content of both soluble cations and antons was found in the soil
samples of El-Fayoum , whereas the lowest content was found in the Edko soil
samples. Also , the content of soluble ions tended to decrease with increasing soil
depth and the distance from the lake shoreline .This decrease was more
pronounced in Edko soil profiles (Bahlawan, 1997; Ibrahim, 2001; Mohamed,
2002 and Shaban , 2005) .

Regarding to the calculated values of SAR (SAR ) of the studied soil
samples as presented in Tables (2 - 4 ), it can be noticed that , except the profiles
Nos. 7 and 8, the studied soil samples were characterized by high values of SAR
which resulted from the high content of soluble Na" in these samples . The
arrangement of the studied areas based on their SAR values and its relation with
both soil depth and the distance from the lake shoreline were followed the same
trend which found with soluble Na" . Similar results were found by Mohamed
(2002) .

The pH values of the studied soil samples ranged between 7.8 to 8.8 (Tables,
6 to 8). The high pH values were found in Edko soil samples followed by those
of El-Fayoum soil samples. In all studied soil profiles , pH values tended to
increase with increasing soil depth which may be resulted from the high content
of soil organic substances in the surface layers ( Mohamed, 2002 ). Un clear
trend was observed between soil pH and the distance from the lakes in the
studied areas.Most of the studied soil samples were classified as saline —sodic
soils, where the values of ECc and ESP were > 12 dsm™ and > 15, respectively, as
well as pH values were less than 8.5 (Table 5). Ahmed & El- Taweil (1993)and
Bahlawan (1997) obtained on similar results. The studied soil samples
characterized by low content of organic matter, where it ranged from 0.61 to
2.80% (Tables 6 to 8 ). According to the content of organic matter, the studied
areas take the following order :Edko > Balttim > El- Fayoum . This trend may be
related with the soil content of basic ions (Na'), which resulted in more dissolved
of soil organic matter (Stevenson, 1994). The soil content of organic matter
tended to decrease with increasing soil depth as well as its content was not
related with the distance from the lake shoreline (Bahlawan, 1997and
Mohamed,2002) . The data also showed that ,the content of CaCO; % in the soils
under study ranged between 0.50 and 3.37 % ,where the studied areas take the
order of El-Fayoum > Edko >Balttim according to their content of CaCQ; % .
The relationships between the content of CaCO; and both soil depth and the
distance from the lake shoreline had no specific trend. Anter (2000) and
Mohamed (2002) obtained on the similar results .

The CEC values of the studied soil samples ranged between 28.69 and 58.49
(Tables 6 to 8) . These values were more related with the soil content of clay and
organic matter hense the relationship between CEC and the distance from the
lake had no specific trend . The highest values of CEC were found in the samples
of Edko soil followed by those of Balttim soils . Anter (2000) and Ibrahim (2001)
found similar results . In all studied soil samples , the dominant exchangeable
cations were Na” and / or Mg®" followed by Ca*™ . The relationship between the

Egypt. J Soil. Sci. 48, No. 2 (2008)
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content of exchangeable cations and either soil depth or distance from the lake in
the three studied areas was almost similar with that found with CEC. Also , the
data in Tables (6 to 8 ) show that , the values of ESP varied widely and ranged
between 23.51 and 43.46 %. The arrangement of the studied soils at the
investigated areas based on their ESP values was taken the descending order : El-
Fayoum >Edko >Balttim . The values of ESP had no specific trend with the
distance from the lake. The data in Table (5) show that , the studied soil samples
were classified as sodic soils where their values of ESP were more than 15 %.
These results may be due to the high content of soluble Na“ in these soil samples.
Abo Soliman et al. (1992) ; Anter (2000) and El- Sanat (2003) obtained on the
similar results . Concerning the values of EMgP, it can be noticed that | the
values of EMgP were higher than those of ESP as well as higher than 30 %,
which caused a deterioration effect on the soil physical properties . These results
are similar with those found by Tayel (1981) and Dosoky (1999). In this consern,
Saffan & Mourad (1986) showed that, Na" is the dominant soluble cations in the
cultivated soil near Burollus lake, while Mg™" is the dominant exchangeable
cation . These results were more attributed to the wash out of Na- salts and hence
reduction of ESP in the cultivated sotls .

TABLE 6. Scil pH, CEC, exchangeable cations, ESP, EMgP and the contents of
organic matter and CaCOj; % of soii samples of El-Fayoum area .

profile | trom ool | P {om |caco,] CEC Exc?canmg(fl?::s;;?m ESP | EMgP
No. | Lake | 96Pth J(125)) g "1 (€ mol
(km) (cm) sus. kg soil) ca | M| nat | K
0-30 | 81 |213] 337 | 4236 | 837 |1244]17.97| 343 |4242] 2937
3060 | 82 |152] 328 | 4074 | 821 [1081]1765] 339 [4332] 2653
1 i 6090 | 82 {122] 236 | 4067 | 745 [10.11]1697] 338 [41.73] 2486
90< | 83 091 268 | 3532 | 663 | 9.75 [1535 3.17 |43.46] 2761
Mean | - [145( 292 | 3977 | 767 |10.78]1699{ 334 |a2.73| 27.09
0-30 | 79 [198] 336 | 4773 [11.43]1574{17.10] 339 |3583] 32.98
, .| 3060 | 80 f1s2f 205 | 4356 {1076]1335/1578] 337 |3623 3065
g 6000 | 82 |137] 227 | 4064 | 935 |12.23]15.54] 322 |38.24] 30.09
Mean | - |162] 286 | 4398 |1051]13.77]16.14] 333 {3677 31.24 |
I

0-30 | 8.1 |152] 3.01 | 5072 |12:63]1676]17.36] 3.77 |34 23| 33.04
3060 | 81 |106] 291 | 4976 |1386|1573]16.65] 3.50 {3346 3161
3 10 ] 6090 | 82 V122] 252 | 4487 [1250|14.56] 14.19] 333 |3163] 3245
00< | 82 toer| 241 | 3846 [10.09]1129]13.65| 3.03 [35.49] 2936
: - tao] 274 | 4595 [1220(1459] 1546 341 [33.70] 3162

Mean | L.‘Oj 274 | 4595 |1229|14.59| 1546 341 (3370 3
0-30 | 80 {152] 299 | 4972 [12.811596]17.06| 330 [3431| 32.10
\ s | 3060 | 81 {106] 201 | 4548 [1243]13.85(1573] 336 |34 59| 3045
60-90 | 82 {106 266 | 39.72 |1074{1137]13.98] 321 [3520} 28.63
Mean - 121} 2.85 4497 [11991373(1539{ 3.32 13470 3039J
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TABLE 7. Soil pH, CEC, exchangeable cations, ESP, EMgP and the content of
organic matter and CaCO; % of soil samples of Balttim area .

Distance . : .
Soil pH CEC | Exchangeable cations
Pr;):le E::; depth | (1:2.5) 0024 Cag‘)OJ {c mol/ (c mol/kg soil) ESP |EMgP
(km) (cm) | sus. kg soil) G Mg N [ K

0-30] 81 |213| 125 | 5849 |1531120.381179214.75] 3064 | 3484
30-60) 82 [ 1.67) 100-] 5068 |1469]17.19|14.13] 447 | 2788 | 3392

5 ] 60-90) 82 | 152} 083 | 3827 j10.78111.57|11.6513.97 { 3044 | 30.23
G0< | 83 | 106 067 | 3569 | 996 |1134|1095| 204 | 30.68 | 31.77
Mean - 1.60 | 094 [ 4578 [12.69|15.12]13.66| 4.03 | 299! | 32.69

0-30{ 80 | 198} 100 [ 5098 (159916461351} 4.72 | 26.50 | 3229
30-60| 83 | L83 092 | 4726 |1457(1531{1264} 454 | 26.75 | 3240

6 3 60-90| 83 | t67] 058 | 3543 |1097[11.58]| 833 1434 | 23.51 | 32.68
90< | 84 | 091 050 | 28.69 | 744 (1026|713 {3.75| 2485 | 3576
Mean - 160 | 075 { 4059 {12.24{13.4011040{ 434 | 2540 | 3328

0-30 80 | 274} 167 | 5633 {1526(1743(19.08| 431 33.87 | 30.94
30-603 82 | 1431 1.00 | 4851 {1485[1573]13.60| 403 | 28.04 | 32.43

7 4] 60-901 83 | 128¢ 117 | 3697 [10.52|11.39]11.00| 402 { 29.75 | 30.8!
0< | 83 | L1371 117 | 3389 | 967 1109619221374 2721 | 3234
Mean - 1.65 | 125 | 4393 [1258]13.88113.23]403 | 29.72 | 31.63

0-30] 78 2131 L17 | 5286 [15.00]18.17|15.58{ 391 | 2947 | 3437
30-601 79 (1521 083 | 5097 |1436417.62|15.15]|3.72 | 29.72 | 34.57

8 13 60-901 B.1 {138 058 | 4459 |12.75]|1447]13.64] 3.59 | 30.59 | 32.45
90< | B3 {122} 058 | 40.74 {11.93|13.29112.00( 350§ 2946 | 32.62
Mean - 156 079 | 4729 1351]19.09114.09| 3.68 | 2981 | 33.50

TABLE 8. Soil pH, CEC, exchangeable cations, ESP, EMgP and the content of
organic matter and CaCQO; % of soil samples of Edko area .
Distance

; : . Exchangeable cations
Profile] from dSe(:)It!h (II:)S 5) oM CaoCoj (cgrlf)ﬁkg (c mol/kg soil) ESP {EMgP
No. Lake (cm) sus % o 50“) 2 +2 + +
(km) - Ca™ [Mg™| Na" | K
0-30| 83 | 213 067 3253 |1541(1837|14.00|4.33126.65|35.33
30-60| 84 | 1.67 | 067 4485 |1397|14.63|11.85{424]2642 (3262
9 1 60-90; 86 | 132} 039 3973 |11.34113.81110.34|3.94126.03|34.76
90 < 88 11061 059 3559 11096111.68) 963 | 3.00]27.06)32.82
Mean - 160 | 0.63 | 4318 [1292|14.67|11.46|393(26.54133.89
0-30| BO {198 143 4834 [12.79]|16.43|14.651432[3031{3399
30-60( 8.1 1831 126 4118 [1032:1295{1352(404 32833145
[{¢] 3 60-90| 82 | 167 118 | 3775 [997111.63|12.14|3.7132.16|3081
90 < 8.2 1091 1.18 3329 | 833 |10.75]110.75]| 336322913229
Mean - 160 | 126 40.14 103512941277 3.86|31.90|32.14

0-30( 80 ;274 143 4767 1243163111446 4.08|30.27{34.21
30-60( 82 | 143} 1.01 4277 | 965 11527113.4314.06;31.40{35.70
i 10 60-901 84 | 128} 083 3888 [ 893 |13.69]1261]3.423243|35.21
90 < 84 1 113 | 0.67 3160 | 618 [1035]11.73(3.18(37.12|32.75
Mean - 1.65 | 099 4023 1930 [13.91]13.06(3.69 3281|3447

0-30( 83 2137 1.25 4644 (11.02)16.21]142414.75(30.66|34.91
30-60| 84 | 1521 L7 4024 [10.73112.50112.541 436 |31.16{31.06

2 s |60-90| 84 | 138 | 108 | 3696 [10.03]11.66{1137}3.79|3076 31 55
90< | 85 | 122] 108 | 3084 |857]942}9.56]3.09|31.00[3055
| Mean | - {1561 115 | 3862 |1009]1245]11.95]4.0013090{32.02
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The statistical measures for soil salinity and soluble sodium

- This chapter was suggested to answer the question of the possibility of
applying the statistical measures, ie., weighed mean, (W) trend (T) and specific
range(R )which defined by Oertal & Gilles (1963) for both total soluble salts and
soluble Na*. The contents of both total soluble salts (EC in dSm™) and soluble
Na” in meq/L were calculated as mg/ kg and the obtained values were used to
calculate the statistical measures of W, T and R using the same equations which
applied with the trace elements. The obtained values of these statistical measures
of total soluble salts and soluble Na* were recorded in Table 9. The data show
that, the high content of total soluble salts and soluble Na* were found in the
surface layers. of all studied soil profiles. Also, these values tended to decrease
with increasing the distance from the lakes shoreline. The high values of W of
both total soluble salts and soluble Na” were found in the soil profiles of El-
Fayoum followed by that found in Balttim soils. This order was confirmed with
that found and prementained with the absolute values of total soluble salts as
dSm™' and soluble Na™ as meq/L..

Regarding the calculated values of T (Table 9), it can be noticed that, there is
a symmetrical distribution of both total solubie salts and soluble Na’, with a more
symmetrical distribution for total soluble salts in most studied soil profiles. Soil
profile No.1.

TABLE 9. Weighed mean (W),trend (T) and specific range (R) of total soluble salts
and soluble sodium in the studied soil profiles .

I-T_';c s_tudi'ed Profite No. D:;-t::‘cc Total soluble salts Soluble sodinm
area lake(km) W T | R W T R
1 | 2005200 ¢ -0.11 § 0.19 | 456010 -0.09 0.15
El-Fayoum 2 5 13856.00 { 020-| 036 | 325 1431 -0.20 0.35
3 10 10896.00 | 029 0557 2605.27] -0.30 0.56
4 15 680533 | -033§ 056 | 147238 -0.31 0.54
5 I 1109440 1 045 | 077 | 2577.55] -048 0.78
Balttim 6 5 9024.00 039 [ 068 | 191389] -048 0.81
7 4] 2085.60 -0.35 0.68 41475 | -0.36 0.79
8 15 166880 | 043 071 1 23167 ] 051 0.81
—
9 1 811360 0380 0.77 133514 | 0.51- 1.01
Edko 10 3 6137 60 (.43 0.68 | 1287.31| -0.44 0.69
’ 11 10 2356.80 (.26 039 33026 | 0.61- 0.5%
12 15 112800 | --0201 D38 J_ 20298 | -0.18 0.31

at El-Fayoum area exhibited a more symmetrically distribution of total soluble
salts and Na'. while the less symmetrically distribution was found in seil profile
No. 5 at Balttim area. The soil profiles of Edko represented the intermediate case .
The less symmetrically distribution of soluble Na” was found in the soil profile
No. 11 at Edko area.

Egypt. J. Soil. Sci.48, No.2 (2008)
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The values of specific range (R) as recorded in Table 9 showed that, the
studied soil profiles represented the studied three areas (El-Fayoum, Balttim and
Edko) were composed and formed from homogenous materials. These
results were emphasized by the relatively low values of R for total soluble salts
and soluble Na'.

From the previous discussion of W, T and R for both total soluble saits and
soluble Na’, it could be concluded that these statistical measures gave a similar
trend or criterion as suggested from the same measures of trace
elements,(Ahmed,2005). Moreover, this technique by using the determination of
both total soluble salts and soluble Na' was more reliable, easily and less
expensive as compared with the determination of the trace elements .
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