"4. RESULTS AND DISCUSSION

4.1, Soil Chemical properties :-

The distance between Edko lake and the different sources
of irrigation water .may. affect soil properties . Therefore it is
,_importémt to- study the chémical propcﬂies of water and
" propemes of soils tmgatt:d wﬂh such ‘water somces

The |mportant chemical ‘parameters - studies in this study
are soluble salts (EC) ; sodium adsorption ratio (SAR) ;
individual distribution of soluble cations , and status of ion
exchange . | B

4.1:1. Soil Reaction

‘In’_general, the pH values of the soils-under consideration
are shgtly alkaline and ranged between 7.55 and 8.8 , The pH
mean values of soil profiles are in the ranges of 7.86-8.48 ; 7.63-
8.47 ; and 7.78- 8.16 for the transects I, Il.and 11l as respectively
. From these results, it is evident that the soil profiles of transect
[ have the highest mean values of pH. Although the difference of
mean values of different transects.are not significant.

4.1.2. Total soluble salts (ECe)

The tofal salis | as expressed by electrical conductivity
(EC) , were meas—ured in saturated soil past-and the ICSU]IS.
are shown in (Table 3 and Fig .1). The data show that , the mean
values of total soluble salts are in the range of 5.05 to 16.17; 1.90
0 5.49.;.2nd 1.25 t0-3:89 dSm- | for the'soil transects 1, 11 and 111
as’ respédtiVe}y . Itis cleary evident from these data , the soil of
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Tabie ( 3 }: Total soluble saits and individual distribution of soluble cations and anions
(measured in soil paste) :

Transect |
Prof. | Soil Sp | pH EC Anions, meg# Cations ,me/l
Depth _ .
No | fecm) | % dsm™ [ GO, [HGO,] CL [SO," | Ca~ | Mg | Na | K | ssp SAR.
1 030 | Broo [ 795 | &6Y - 331 [ 6656 | 1793 ] 880 | 1256 [ 6600 044 [ 7513 2020]
%060 | 9000 | 788 | 1008 | - | 270 } 8649 1208 | 80t | 1056 | 8200 | 070 | Bo9? 2607 ]
6090 | 8300 | 775 | 1805 - 170 1156461 2508 | 1058 | 2095 |15000] 170 | mi88i37.78
Mean | 8467 | 7868 | 1228 257 |103.17} 1836 | 913 | 1469 | 9933 | 095 | 7933 [ 28.32]
2 | 030 | 7500 | 800 | 1380 - | 700 112000f 4450 | 2600 | 21.00 }12250] 200 | 71.43| 2526
3060 | 7600 | 840 | 1670 410 | 11500 10070 { 2600 | 2200 {16850| 330 | 7867|3030
6090 | 7800 | 810 | 1800 | - | 1.00 {74750 83.40 | 26.00 | 20.00 [17250| 440 | 7439 3200[
Mean | 7633 | 817 { 16.17 - | 403 |127:50] 7620 | 26.00 | 24.00 [ 15450 323 | 7416 | 2085}
3 02 | s8o0 | 856 | 320 - 100 {2000 1132 | 700 | 300 | 2200] 032 6807 984 |
3060 | 8200t 880 | 450 - 100 | 3850 ] 575 { 700 | 290 (3s5e0| 055 | 77.41 1608
6090 | 7300 | 800 | 750 - 120 | 65501 916 | 800 | 700 | 6020| 086 | 7936|2197
Mesn | 6433 | 843 [ 505 - 107 | 4167 F 874 | 733 | 430 [3933] 051 [ra95{1597
4 0-30 7900 | 840 | 380 150 | 2550 1200 | 700 500 | 2350 350 [6026[ 950
3060 | 7200 | 850 | &00 - Josof3000]| 1824 1100 | 450 | 3420 034 [es35]|123
6090 | 7200 | 855 | sS40 - V2sstomss|iesr | 1200 | 375 | 2085 187 | 6208|1063
Mean } 7433 | 848 | 510 - 148 | 2808 § 1594 | 1133 | 441 | 2918 190 | 6383)1084]
5 0-30 8300 | 820 .70 - 130 | 6850¢ 11.29 [ 800 | 1000 | 6000 | 089 | 76.06 .33.
3060 | 7600 | 820 | 615 - 100 | 5850 | 508 | 700 | 1300 | 4370 | o8 | 6766 1383
6050 | 7600 | 820 | 720 120 { 6050 | 1159 [ 900 | 320 | S0.20] 089 | 6850 (1507
Mean | 7833 [ 320 7.02 110 | 6183 F 932 800 | 1207 | 5130 | 089 |7074]1630
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Fig. (1): General mean of soil salinity of the area of the study
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“ransect | has the hiegest values of total soluble salts . while the
lowest ones are found in the soil transect }1
This distribution “of total ‘'soluble  salts of the soils under
consideration is paftiy related to the distance from the Edko take
and partly to the quality of irrigation water, The fathest the
distance from lake and the highest the quality of irrigation water
, the lowest are the total soluble salt values.

The dlsmbutlon of solublc salts within soil proﬁles show
two oppos:te patterns . The first pattern is represented by the
nearer sonl proﬁ}es to. Edco lake i.e. the soi] pmﬁles of transects
land 11 . In’ this dls{nbunon pattern , the total soluble salts are
benerally tcnd to increae at the deepest layers. This distribution
pattern 18 nost probably related to :the. ‘higher level of saline
‘water table in’ these soil The second opposite pattern is
represented by the farthest soil profiles to Edko lake i.e. soil
profiles of transect [11. In this latter pattern the total soluble salts
exhibit higher values at the surface rather thaq the deeper layers .
This is mostly related fo the lower Ievel of water table and ,
upperwm*d “movement . of. . “soil, water. and  active
evapoh‘ausplranon

413 Souls 1

The dlsmbunon of mdlwdual soluble cations of the
mvest!gdted seils is shown in (T able 3:and Flg 2) Concerning the
relative. presence of the soluble cations , it is  shown that the
soluble sodium is the dominant soluble cations in all different
profiles of transects under study . The souble sodium percentage
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Table (3 ) :Cont.. h
: _ s Transect )]
Prof. | Soll Sp pH Amn Anions , meqi! Cations ,mefl
.| Depth _ R I L _
No |(cm)] % #8m'[co,”T HCO, [ €L [S6," | Ca [ Mg | Na | K | SSP | SAR
6 | 03 | 8000 775 [ 347 ] - 400 [154a] 1261 | 672 | 880 [ 2000| 053 [ S548] 7.18
%060 | 7500 | 785 |- 310 {2430 ] 667 | 413 | 452 {2540 05 | 7380 [ 122
6090 { 9600 | 815 | 310 {3521 940 | 637 | 702 {3383 o080 | 7084 | 1307
Mean 792 |: - 340 1235{ 95 | 574 | 678 | 2641 ] 051 ] 8662 ] 1082
"7 -} 030 ] 92001 810 |2 - 4.40 24381 647 | 336 | 520 | 3300] 060 { TBIL] 1586
3060 | 9660 | 815 | & 330 [ 28674 1280 | 232 | 480 | 3700} o065 | 8264 1 196
6090 | 9800 | 815 | - 320 |57e7 ]| 1493°§ 284 | 605 | 6600] 1.10 | 8684 | 3129
Mean 813 }° el 3y aser ] a7} 284 ] 538 {5 07e | e2s3] 22
8 030 | 6500 | 795 ji2 1 32 2261 3241 | 852 } 674 ] 00} 016 | 7357 | 1557
1 3060 | 6000 | 815 |~ 200 {1299 2111 | 387 | 376 | 2900] 027 | 7850 | 1484
60-90 | 5000 [ 8.10 | 3.00: 272 [29701 | 1240 | 49t | 247 | 2450] 026 | 79623 ] 1275
Mean | - | .a.oﬂww_@._oh 291 J1760) 2197 | 577 | 432 | 32171 o024 | 7642 ] 1439
9 | 030 | 9000 ] 755 57485 43 ]-632 ] 2069 | 1392] 650 | 2860:| 040 {5777 | 693
- {60 7s00| 770 §4as | - 165 | 832 {3886 | 2505] 1250 | 860 { 050 { 1836} 198
6090 ] 7500 | 765 § 445 | - 208 3832 | 280 | 2200] 1326 940 ] 054 | 2035 ] 221
Mean 763 | 462 2908 |-632 | 382 [ 2085 ]| 078 ] 1553] osa | 3216 437
10 | o3 | 7700 ] 85 | 1s0 080 | 750 ] €70 | 300 | 250 [ 890 ] o060 [ S933] 536
3060 | 7900 § 8230 | 160 0.90 750 | 768 | 400 } 210 | 970 | 028 | 6032 ] 555 1
.60-90 | 7700 | 860 ] 260 070 | 1500 ] 1007 | 1020 498 {1030] 020 { 3997 | 378
Mean 8.47 1 190 060 |1000] 815 { 573 | 319 | 963 | 039 | 5321 ] 4aee




Table{3): Cont.

Transect il

Prof. Sol Sp pH EC Anions, meg/l Cations ,me/]
No {cm) % dsm” [CO, | HCO, | CL" | S0, | Ca Mg . Na. K | sspP |sAR
1 0-20 8800 | 785 | 182 - 400 - | 9.23 S5.48 646 { 346 { 840 | 0395 | 4400 ] 378
2080 | 9000 | 790 | 146 400 | 485 | 569 | 485 { 400{ 560 | 0.10 | 386 | 280
‘6090 | 8500 | 800 1.02 350 637 | 180 | 413 | 1458 | 640 | 008 | 5302 | 383
“Mean | 6786 | 792 | 1.4 397 682 | 432 | 508 | 297 ] s8? | 019 ] s8] 514
12 | o3 o000 | 810 { 281 370 ] w069 | 1384 | 320 | 1437 2350 020 | 8295 {1556
3060 | 98800 | 825 | 320 331 | 972 | 1972 ] 413 | 299 { 2550] 013 | 77.88 1256
6990 .| 9800 | 805 | 235 350 87 { 12021 155 | 200 [ 2150 ] 0.1 | 8542 {1637
Men | 9533 | 813 ] 2719 350 | 972 } 1583 ] 296 § 214 | 23507 0.15 ] 6208 ] 15.40
13 | 0% | sso0 | 785 152 410 583 | 766 | S42 | 373 ] 820 ] 023 | 4664 | 384
00 | sa00 | 800 | 188 410 778 | 828 | 646 | 295 | 1040 036 | 5156 ] 48
6090 | 6000 | 798 ] 177 av0 1 720 | 714 | 620 | 215 ] 9085 ] 033 | s3.16 | 483
Mean 5800 1 7.98 1.72 410 6.97 7.70 603 | 294 | 948.] 031 ]| 5045] 449
14 0-30 7800 | 805 | 084 362 282 | 463 | 207 | 404} 490 | 046 | 4367 | 281
3060 | 8300 | 845 | 141 425 437 | 805 | 207 | 302 {1140] 019 {6835 {718
60-90 8400 | 830 1.50 400 389 | 1005 )] 258 | 1.74 | 13.40] 022 | 7489 | 947
Mean 8166 | 818 1.25 3.96 373 758 224 {293 990 | 019 | 8230 ] 638
15 03 | 9000 | 775 | 433 410 | 1020 | 2919 | 9.04 | 1004 ] 2400 042 | 5517 | 7.78
060 | 9300 | s00 3.83 390 | 1020 | 2477 | 336 | 5290 13000] 023 | 77.16 | 1492
8090 | 9800 | 810 | 3z 312 | 923 | 2299 | 284 | 428 | 28.00| 022 | 7923 | 1400
Mean | 9366 | 778 | 3eo 37 988 | 2565 | 508 | 654 | 2733 025 { 7052 1253
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"(SSP) ranges between 63.8 —79.3 %; 32.2 -82.5 % and 45.9-
82.1% for the mean soil profiles of transect 1 ; II and I},
respectively. '

The soluble sodiu:m' is the dominant soluble cations
followed by soluble Ca and Mg, while the soluble K represents
the lowest souble cation.

On the other hand , the SSP in most of the investigated
profiles shows a tendency to increase with depth , This may be
due to the effect of low quality of irrigation water especially at.
transect 1 and 11 which is rich in particulaity sodium and chloride
ions.

Generally , the data reveal that , normal distribution of
soluble cations in relation to the profile locations and / or the
distance from the lake for the transect [ , but these are not true
in the second and first line in which the soluble cations increase
gradually towards the lake shore . Also, all soluble cations tend
to increase with increasing of drainage water ratio and reach
their maximum values at the transect | the soils of which its are
irrigated with a large portion of drainage water.

The distribution of soluble anions (Table 3 ) shows that
the soluble chlonde is dominant followed by suiphate whereas
the soluble bicarbonate always exhibit lower values . It scem that
chloride follows the same distribution of the sodium ion
indicating that it may be mostly in the form of sodium chloride.
In the transect | which lie in the very northern part of the
investigated area which is suprSéd to be affected by two factors
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‘ ie, the saline lake water and low quality of its irrigation
water. led to these factors an increase in the chiorde ions and
hence the chloride ion predominates the other soluble anions.

From the previous results it is evidant that the
increasing of the portion-drainage water in irrigation water
affected  the profiles location resulting in an appreciable
increasing of soluble choloride and sulphate .

4.1.4. Sodium Adsorption Ratio (SAR)

The (SAR) values of the soils under investigation are
shown in (Table 3 and Fig3) . In general the ( SAR) values of
the soils randed between 1,98 and 37.78. The (SAR) mean
values of soil profiles are in the ranges of 10,.84-30.85 ; 4.37-
2225 : -and' 4.49-15.10 for the transects LII and III as
respectively . It is clearly evident from these data that , the soil
of transect | has the higest values of the sodium adsorption ratio,

while the lowest ones are found in the soil transect H1.

 This distribution of (SAR) of the soil under consideration
is partly related to the distance from Fdco lake and partly to the
quality of irrigation water.

4.1.5. Base: Exchange

The general base exchange characteristics of the soi
under consideration are shown in table (4). Data indicate that all
the soil profiles under investigation are characterized by rather
values of cation exchange capacity (CEC), which ranged from
33.17 to 50.71 m./100 g soil . The exchange capacity of the
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No of Transect

1

70 %of drainage water

30 % of drainage water

Without drainage water |

0 5 10 15 20 25
" SAR

Fig. { 3): General mean of SAR as affected by the distance from the lake and the quality of irmigation
walevr.



Table { 4 }:Cation exchange omunw#m and exchange cations of the investigated soils

. Transect | o _
Prof. Soil - CEC m.e. 1100 g soil’ __Exchangeable cations voaon:»ummmi.
No. | Depth (cm}| me/100 g Ca" Mg ™ Na | K Ca® Mg © | Na K :
1 0-30 4n 1172 | 984 11.50 135 | M2% 2818 33.62 395
30-60 543 taz2s | 938 1290 1.87 azes 647 | BH 528
60-90 3660 8.96 7.16 18% | 226 | 2442 1952 49 89 616
Mean - 35.44 1132 873 1423 | 188 | 3206 2472 | 3w97 513
2 0-30 msn 626 | 1360 | 1375 160 [ 1778 3863 205 454
30-60 63 | 403 7.16 2380 140 11.07 19.68 65.40 385
80-90 7s2 - | 253 744 | 26320 | 125 | 674 1283 70 10 333
Mean 3637 427 9.40 2728 142 | 1186 | 2606 | 56818 391
3 0-30 3381 190 | 985 | 21 1.05 562 2913 | 6214 3n
30-80 34.55 185 826 | 2170 | 175 535 877 | 6281 507
60-90 37.02 180 7.90 2580 1.52 = 486 | 34 69.69 411
‘Mean 315 185 | 900 2204 1.44 528 2541 | 6438 410
4 0-30 - 3395 212 860 2185 138 624 v 2533 54.35 406
30-60 3403 280 710 | 2311 1.02 83 | 2088 | €79 300
80-90 36.11 246 7.88 20.60 120 681 | 2174 57.05 332
Mean 347 246 7.85 21.85 120 | 708 | 2284 | 6311 346
s 0-30 33.17 240 14,07 15.50 1.20 7.24 4242 46.73 362
30-60 3426 1.90 1370 | 1606 1.80 5.55 40.00 4921 525
60-90 34.89 265 | 1379 | 1685 150 | 760 39.52 4858 430
fMean 34.11 232, 1385 1644 | 150 685 | 42065 48.17 439




Table ( 4 ) :Cont.

Transect il -
Prof. Soif CEC m.e. 7100 g soit Ex cations percentages |
No. . | Depth (cm}| meroog | Ca~ | Mg~ Na~ K™ Ca” Mg | Na” [ K

6 0-30 B2 1266 18.26 7.4 06 3253 4692 | 1901 | 154
30-60 40 49 12.2 18.64 a3 1.35 30.13 4604 | 208 | 333
60-90 2315 12.26 2196 | 85 [ 145 2777 @74 |50 3z
Mean 4119 12.37 1962 8.07 1.13 W14 | 4757 jw02| 272
? 0-30 41 57 1216 16.81 10:4 22 2925 24 | 2934 529
30-60 are | 1014 16.6 123 | 288 | 2419 we | 208 | 687
60-90 4409 122 1554 127 { 365 27167 | 3525 | wr2| 828
Mean 4253 115 1632 | 118 | 291 2704 | W03 [ 2189 [ 681
8 0-30 " 4058 128 17.12 as 186 | 3154 219 | 2nee| ase
| 30-80 41.66 14.78 148 104 | 168 | 3548 3553 | 2496 | 403
60-90 4526 1458 15 14 168 | 322 3314 | 3083 | an
Mean 425 1405 1584 1Mor | 174 33.08 3695 | 25983 ] 41
g 0-30 40.46 15.64 164 | 7.22 12 38.66 53 | 1784 23
30-60 08 16 1367 876 117 | 3841 3387 | 2404 | 288
- 60-90 4227 18.82 14.04 7.96 1.45 4452 BNr |wLs| 3
Mean 4111 16.82 14.7 83t | 127 40.86 35.81 2024 | 287
10 0-30 40.06 11.33 147" 1225 1.78 28.28 60 | 3088 | 444
30-60 4053 1163 152 123 1.4 28.69 s W35 | 345
60-90 41.12 10.82 169 1.9 15 263 411 2894 | 365
Mean 40 57 11.26 156 12.15 1.56 27.76 3043 | 2006 | 385




Table ( 4 ) Corit.

Transect lil

Prof. Soit . | CEC m.e. (100 g soil Exchangeable cations woqoozﬁ—mnu .
" No. | Depth (cm) | melt00gf Ca” Mg~ Na K~ Ca" Mg~ Na’ &
IR 0-30 12 | 2776 | 1484 1.78 076 i 8152 | 3289 390 168
30-60 a711 | 2554 195¢ | 22 083 | sS4 2835 470 176
| 6090 a751 [ 2494 1934 | 240 083 | 52490 | 2070 5.08 .75
‘ " Wigan wse | 2608 | 1757 | 212 .08 | 5607 | 3765 | 456 173
12 0:30 4588 [ 1954 1538 | 980 }.148 | 4250 352 | 207 318
360 4785 | 2068 1592 | 890 [r13s | 432 | 3327 068 | 282
65:90 4860 | 1540 | 2084 | 10:t0 | 135 | 3163 | 4280 2074 277
Mwon [ 47.47 1854 | 1738 | 083 [£.139 | 3015 | 365 | 200 } 292
13 S 030 ] 4582 7 2060 | 1508 | 830 . 166 | 4456 | 3287 18.55 362
30-60 . 4819 2062 1580 [ 970 |1 196 €80 § 3300 | 2013 40?7
8690 s b 238 1858 | 994 [B1n | w00 | 272 19.60 258
Mian . aB24 | 2136 1585 | 938 }F 164 4459 1 3288 | 1943 342
14 030 | 4644 | 2498 1350 664 |31 | 594 | 2907 14.30 284
3060 - | 492 [ 2474 [ 1762 | 540 |P146 | 5026 | 3580 | 1097 297
60-90. aa8s | 292 17.76. 750 [7166 | 459 | 3583 1505 333

Mean 48.50 2421 1629 | 651 |. 148 50.73 3350 13.44 305
15 0-30 4514 21.06 13.68 8.50 191 | 4665 | 3026 18.83 423
30-60 485 | 2260 14.52 698 | 275 | 428 | 2972 18.38 563
60-90 a92s | 253 [ 1432 782 | 218: ] s1aa | mer | 154 443
Mean 4775 | 2300 14.10 837 | 2 481 2955 17.56- 478




'soils under consideration relate mainly to the great content of
colloidal fractions namely clay and organic matter.

Within soil profile, the cation exchange capacity of the
investigated soil profiles show no specific characteristics
concerning the distribution pattern and tending to be slightly
increased with depth within the soil profile. These results m'ay
reflect the ability and capacity of soil to adsorb and exchange
different cations in significant amounts greatly varying
according to their clay and organic matter contents.

The distribution of exchangeable cations percentages
values ‘in relation to the distance of the examined profiles from
the lake shore and the quality of water used in irrigation show
different patterns in the three studied transects.

The distribution of the exchangeable cations in regard to
the profiles of transect ! which are the nearest to the lake and
receiving the lowest quality of irrigation water (Table 4 fig 4)
show that relatively higher of exchangeable sodium percentage
than soils of the other transects.

The order of the 3 main exchangeable cations percentages
(Na , Mg , and Ca) in soils at transect | are as follows by
Exchangable Na percent (E NaP) > exchangeable Mg percent (E
Mg P) > exchangeable Ca percent (E Ca p), where the mean
values of are 54.86 ; 27.89 and 12.62 me /100g respectively.The
dominance of Na and Mg over Ca in the soil profiles of transect
I, may be a direct results of the low quality of irrigation water
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*and also to the possibility of the soils having been originally
submerged under sea water.

A different trend was obtained concerning the
exchangeable cation percentages at ransect I (Table 4 Fig4)
The order of exchangeable cations are EMg P>E Ca P>ENa

. These results may be attributed to the posibility of the
proﬂles of having been originally submer'ged under sea water , as
well as the’ low quahty ofurig,atlon water. -

For the transect 1{t , The data of (Table. 4 and Fig 4)
reveal that the priorety for the exchangeablc-caluum compared
to other exchangeable cations. The order of exchangeable cations
in_the soils of transect !l are . ECa P> EMgP?‘ ENal.
reflecting the good water quality for irrigation. o

The data reveal that , dominant order of exchangeable
calcium percentage 1S accompained with increasing the distance
o the lake .shore. ajso.with decigasing the mixing ratio of
drainage water in this transect which havqreﬂccted in-the low
values of exchangeable sodium pcrcentage The data reveal that ,
in: 'thc soﬁs irrigated with canal irrigation wa.tcr , the.
exchangeable calclum is generally the dommant cation.
| In soils irrigated with low quahty of irrigation water , the
distribution of exchangeable cations is exchangeable sodium and
magnesium , generally , are the dominant cations.

~ From the previoﬁs results it is evident that the values of
exchangeable tend to gradually decrease with increasing of
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% in relation to total exchangeable cations

_ - BECaP
b
%1 _ : - B EMgP
; EIENaP
40 - 5 CEKP
B aA,
(R
3¢ - B el
i T2
R o s
v.‘. O H. ) .fl.‘.WI
ZaRAan B rririad
Lyt 2y
2 P L LeTel
aats )
g Lk . -.W..u-._-.-ﬂp
B o st
o ST - ....am......
10 o SIrres | i TS i
R Leonarrl L Reanahy
§ SECrves B
B ] B
) b , g i
ER T DT dd
g Ces g e
0 | CAL e : N
Trannsect ! Transect Hl Transect Ml

Fig .(4) General mean of exchangeable cations expressed as percentages of
total exchangeable cations in soil profiles under investigation of ldko
lake. _



"drainage water ratio , and the nearest profiles from the Edko
lake, -

4.2.Soil physical properties
4.2.1. Soil organic matter

From the data in Table (5) it is revealed that the soil -
organic matter content values are generally fow . ranging
between 0.36 % and 2. 60 % throughout the whole soil profiles.
The highest mean values of organic matter content are found in
the transect 11l which shows the. hlghcst average of clay
contents, The organic matter content values tend to be in order :
Transect 1 >Transect [1> T ransect . -

As the investigated soils lie in a semiarid climate , itis
characterized by a low content of organic matter. which
accumulates mainly the surface and decreases with-depth: This
distibution is found in all the studied profiles and iss due to the
higher decomposition rate of organic matter . in such climate,
The presence of relatively higher amounts of organic matter in
the surface is due to the continuous additions of the organic
manures and plant residues especially at-transect I, The data of
Table (5) reveal that the oyganic matter. distribution follows the
same pattern as that of the clay content. It increases with
increasing the clay content and vice versa. This result was in
agreement with that of Kononova (1966) who attributed this
relaion to the effect of the clay protecting the added organic
matter- from mineralization. This suggestion is clearified by the
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Table (5 ): Particle size distribution , Calcium carbonate and

invesfigated soils.

organic matter contents of the

transect |
Prof. Soil Sand % Silt Clay CaCo, oM Texture
‘No. | Depth . Coarse Fine % % % % class
1 0-30 1.20 1814 25.06 55,64 6.80 102 “Clay
30-80 085 18.74 28.66 5755 5.40 0.9t Clay
60-90 064 12.54 32.42 . 509.05 5.00 0.82 Clay
Mean 0.8 15.81 2.71 - 5741 573 092 Clay
2 0-30 086 9.16 30.10 57.38 590 056 Clay
30-60 0.86 2.15 222 59.36 5.96 0.42 Clay
60-80 065 8.24 33.17 61.34 ¥ 0.36 Clay
Mean - 079 8,65 3116 50.35 556 0.48 Clay
3 0-30 056 1822 24,11 85.11 6.30 1.3 Clay
20-60 042 17.06 %.72 57.80 885 155 Clay
60-90 0.40 1425 26.63 60.72. 5.60° 1.33 Clay
Mean 0.46 16.51 .15 57.88 592 1.37 Clay
4. 030 042 18.00 2552 54.66 1212 1.65 Clay
. 3060 0.36 17.22 27.34 55.18 725 1.54 Clay
6090 0.32 1753 279 58.62 602 1.55 Clay
Mean 0.37 17.58 26.60 56.15 B.46 158 Clay
5 0-30 044 18.56 2612 5288 10.39 1.87 Clay
3060 032 17.3 27.67 54.78 956 1.09 Clay
50-90 0.30 17.90° 30.11 5433 822 1,48 Clay
Mean 0.35 17.90 2797 54.16 9.39 1.48 Clay




Table {5) : Con.

Transect 1!
Prof. sob . | - Sand % sit | Clay caco, oM  Textore
No. Depth. Coarse |  Fine % % % % cisss
8 030 028 1208 . 21 84 83 | - 520 2.00 Chy
0-60 0.24 1282 2568 6526 520 190 Ciay
60-50 02 P 65.47 456 120 Clay
Mean | 025 12680 3| 2464 63.01 499 L%  Clay .
7 030 0.25 889 < 2237 66.49 350 2 - Clay
‘ 30-60 025 Bee | 2395 ° 6691 an 1.87 Clay
60-90° 015 52 & 2443 ) T8 3,08 140 Clay -
Mean 022 7688 51 2392 . 68.19 339 183 Clay
8 030 080 00 | 2085 8435 4.40 212 Cloy
30-60 077 893 - 2425 - 66.05 390 RS ) Clay
090, | 063 801 . 2581 -1 7056 3.10. 156 Clay
Mean 0.73 8.65 2384 E 6698 . 3.80 1.80 Clay
3 0-30 073 10.61 24.87 6279 450 206 Clay
‘3060 07?7 10.40 2547 63.40 320 179 Clay
60-80 070 951 2667 - 6512 286 . 158 Ciay
Mean 073 10.17 - 2561 51 6377 352 161 Clay
10 0-30 629 1265 ;. 72 = 6134 381 233 Clay
30-60 0.22 12.44: 265 | 6283 342 199 Clay
60-90 0.16 1218 27.92 6374 - 3.10 175 Clay
Mean 0.2 1242 2572 62.64 3.38 202 Clay




Table (5} : Cont
Transect It

Prof. Saoit Sand % St Clay - CaCO, oM Texture
No. Depth - Coarse ] Fine % % % * class
1 0-30 133 1237 17.74 62.46 5.40 207 Clay
30-80 126 11.72 17.73 66.41 360 200 Clay

- 6090 118 11.06 1638 6733 250 192 Clay

Mean 1.24 11.72 17.28 65.40 383 1.99 Clay

12 0-30 155 10-84 19.55 63.06 370 2.10 Clay
080 1.44 9.74 19.19 67 63 a7n 1.76 Clay

50-90 1.3 9.33 18.91 67.95 3.00 1.74 Clay

Mean 1.43 997 1.0 86.21 3.47 1.87 Clay

13 030 1.64 am 2210 64.15 500 235 Clay
30-60 1.23 827 20.43 86 07 3 181 Ciay

60-00 1.13 7.08 18.30 63.59 270 1.46 . Clay.

Mean 1.3 832 20.28 8627 388 1.87 Clay

14 1 030 1.83 7.82 1933 6502 330 254 Clay
30.60 1.73 695 1758 68 69 240 23 Clay

80-50 1.40 838 17.44 69.78 200 156 Clay

Masn 1.85 705 18.12 67.83 257 2.14 Clay

15 00 1.73 12 2087 63.19 30 260 Clay
30-80 1.15 7.40 18.17 68 40 250 242 Clay

60-90 1.10 6.51 17.43 68.96 2.35 1.75 Clay

Mean 133 7.04 18 82 66.85 302 226 Clay




"positive and  highly significant correlation coefficient
(1=0.667 ) between the organic matter . and the clay content of
the investigated profiles.

4.2.2. Calcium Carbonate content

The calcium carbonate content ( data in table 3 ) s

generaly high value in all soil profiles of transect | comparing
with the carbonate content values of transect 1l and Hl.

Also carbonate contents tend to be higher in soils near the
lake than in soils far from the lake. Values were 3.82-12.12 % in
transect 1 : 2.86 — 5.20 % in transect II; and 2.00 -5.40 % in
transect I1L. | '

Generally , the carbonate content tends to be higher in the
surface layer rather than the deeper ones .

The data of (Table 5) reveal that: the CaCO3 content
reaches its maximum value soils of in the surface '!ayer of
transect | the nearest one to the lake, This may have been duc 1o
the presence more shell fragments in these soil as atlected by the
lake also the proximity of the transformation of sotublc calcium
bicarbonate, (usually found in irigation water and soil solution)
to calcium carbonate (Zein El Abedine ct al, 1964).

istribution

4.2.3. Particle size 1

The mechanical analysis is the methoid of determining the
amounts at various separates in the soil. Data in Table (5) show
the detailed textural classes of various soil profiles under study ,
the textural classes of all soil profiles under 'mvestigati'on are
clay and clay content ranged from 52.88 to 71.16 % . Generally
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“fraction ranged between 9.64 and 18.25 ; 7.90 and 12.85 ; 9.70
and 12.96 for transect I ; transect II and transect 1T, respectively
. Ranges of content, of silt in the 3 transects were 24.11 t0 33.17
% ;21.08 to 27.92; and 16.38 to 22,10 % for transects |, 11 and
111 respectively.

Generally , the silt fraction content tend to increase with
depth throught the different soil profiles under study . Clay
fraction represents the major content for all soils under study and
ranges between 57.0 % to 66.5% as a mean value . the relativly
lowest values of clay content are found in the soil profiles at
transect | which the nearest to Edko lake shore. For transect 1]
which is the farthest from the lake shore , the highest values of
clay content > ( 66.5 % ) are found in soil profiles of transect
Hi

Similar results were reported by El Naggar ,(1986) ;
Toukhy (1987) and Fayed (1988) who reported that contents of
clay particles increased in soils of North of the Delta than those
south of 1t.

4.2.4. Soil aggrepates and aggregate size distribution

Both water retention and workability of soil depend to a
large extent, upon the basic texture of the soil. Soil structure can
be evaluated by determining the extent of aggregation , stability
of the aggregates , and the natuer of the pore space. These
characteristics change with tillage practices and cropping
systems. They play a sigmficant role in affecting water —soil -
plant relatronships (Baver et al ,1976)
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"4.2.4.1. Total stable aggregates (T S A)

Maintenance of soil stability is an important aspect of
agricultural management . Poor aggregate stability ; clay
dispersion and low infiltration are often aggravated in arid soils
by chemical conditions such as high exchangeable Na. |

The stabiiity of structure refers to the resistance of soil
aggregate to disintigrate by water and / or mechanical
manipulation .

The aggregﬁte size distribution , total stable aggregate
(TSA) or aggregat stability state and aggregation indices , i.e.
mean weight diameter (MWD) - ; coarse aggrepgate percentage
(CAP).; medium aggregate p@rgmﬁﬁgﬁ-:.(MAB}md;ﬁnc aggregate
percentage (FAP) of different soil-pro'ﬁ!es under consideration
are shown in (Table 6).

- The mean values of aggerate state , i.e. the total stable
aggregates between a minimum of 35.26 in profile 3 of transect |
and a maximum of 81.12 in profile 15 of transect III. The
investigatéd '_ proﬁles' varied in their total stable aggregate
depending on their distance from the lake shore and the quality
of water used in irrigation . transect |, the total stable aggregate
(TSA) show a decreasing tendency since the profiles are more
closer to the lake compared to other transects, that are far from
the lake shore. These results indicate that , with the increase in
soil salinity a decrease in aggregate stability. A verage EC of
soils of transect I was 9.12 dSm™ with (TSA) of 42.22%;
average ECof 80ils of transect [H-was ;2:._-12,2,; dSn‘}' ‘with"TSA of
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Table (6 ) : Aggregate state ; distribution and muaqm_m»no: indices of the investigated soils.

[ Transect |

Profile | Soil egate size distribution _ Aggregate indices FAP

No. Depth 8--2 2--1 1-0.5 [0.5-0.25 |0.25-0.125 }0.125-0.063 { T.S.A | MWD CAP MAP < 0,25
(em) | mm | mm mm | mm mm mm . >1.0mm[10.25mm| mm

1 030 sz 674 8.89 ‘878 955 573 4321 0.41 24 44 4089 3536
30-60 3.40 7564 868 10.28 10.01 6.06 4606 { D41 2397 4118 3487

6090 | 480 9.60 10.85 10.91 1205 723 3546 | o054 | 2596 3924 34.76

Mean 40 7.59 847 | 099 10.54 6.3 4824 | 045 | 2412 40.43 3500

2 0-30 357 768 8.03 10.87 893 536 4444 | 042 2532 4253 3216
30-80 163 436 366 750 10.75 385 3185 | 023 18.81 3504 46.15

60-90 1.50 365 525 6.85 11.46 426 3297 | 02 15.62 B0 | 476

Mean | 273 523 565 B.41 10.38 452 3842 { 07 1992 3808 42 00

3 0-30 268 6.22 10147 | 898 465 402 %73 | 0M 2423 5214 23.63
30:80 1.60 488 | 851 6.30 10.17 364 /10| 028 | 1846 4219 3e34

60-90 367 685 7.12 920 5.51 3394 | 023 15.47 41.19 4334

Mean 195 492 851 7.47 8.01 439 3526 | 028 | 199 4517 3544

4 o aq 6.67 7.95 790 855 513 3862 | 039 25.47 4001 3453
30-60 236 475 6.35 9.50 569 890 3755 | 029 | 1673 4221 38 85

80-90 576 952 .06 11.72 512 8.64 5073 | 057 012 4276 27.12

_ Mean 385 | 68 8.09 9.71 5.45 7.56 4263 | 041 | 2784 | a1 66 33.50
5 0-30 4723 iD.12 9.10 10.50 12.50 6.30 5270 | 050 2723 37.19 3567
30-60 381 762 9.05 9.90 9,53 7.84 a775 | 043 23.94 3969 36138

60-90 410 6.97 7.64 9.54 1005 6,90 45.20 0.43 2449 3801 3750

Mean 405 824 8:60 998 10.69 7.0 4855 | 045 | 252 38.30 3852

TSA - total stable Aggreagate ; MWD - mean weight - diameter ; CAP - Coarse aggregate percent;

MAP - medium aggregate percent | FAP ' fine aggregate percent.




Table (6} : Con.

- Transect |l

. Profile w,.u:. Aggregate size distribution Aggregate Indices FAP
No. | Depth | 8-2 | 2-1 [1-05 |6.5-025 j0.25-0.125 [T'125-0.063 | TS.A | MWD | CAP MAP | <0.25 |
~ {em) mm mm mm § mm mm. mm . >1.0 mm]1-025mm{ mm
s | o 998 | 1038 | 1294 | 1165 957 ss2 | eooe | 082 | 334 40.96 2513
060 | 908 | 1253 | 10207 1149 | 1082 83 6304 | 079 3428 3455 .| 050
6090 | 1043| 1483 { 806 | 1189 11.75 894 6590 | 088 38.33 30.27 31.40
Mean | 983 | 1253 | 1043 [ 1168 10.75 759 6298 | 083 | 355 3526 2301
7 0-30 719 5.86 849 1208 11,84 495 5452 | 064 3 27 3775 | 3088
060 -{ 782.| 843 | 98BI 1659 1367 518 5558 | 066 2924 36.85 k<3 7J
60-90 | 813 1 1133 | 1031 | 1255 12.69 5.01 8002 | o73 | 3242 3809 | 2040
Mean | 7.71 987 | 956 | 1174 { 27 506 5671 | 068 | 3098 37.56 31.46
& o030 lo2| 700 | 1nsa{ 140 10.99 532 | 5583 | 072 [ 2034 41.29 2037
60 |1028| 98 1236 | 1126 g71 6.40 5982 | 082 | 3358 3949 2693
g0s0 | 1014] 1020 | 1300 | 1066 957 6.20 5980 | 082 | 3401 39,58 383
Mean 990 g0t | 1230 11,11 19.09 597 s838.§ 079 323 40.12 3004
s 03 | 991 | 1019 | 488 | 1149 13.56 6.50 6135 | oso | 3278 3451 nn7
2060 | 950 | 1293 | 1168 [ 1269 13.81 593 6646 | 083 3375 36.55 2970
6090 | 1030f 1266 | 1280 | 1200 13.22 520 s618 | 087 | 3482 878 | 2041
Mean | 990 | 1193 | 1138} 1203 13.54 588 6466 [ 086 | 3378 3595 2028
10 0-30 868 | 1008 733 | 10.62 5.20- 5322 | 07 3525 | 3502 2973
3060 | 8687 | 1054 | 957 | 1088 915 658 ssse | o764 | 3492 3679 28.30
6090 | 1156| 934 999 | 1065 512 6.66 5332 | 085 | 3920 3|1 27N
Mear: 970 969 8.96 10.95 8.30 615 54.7% 0.77 36 a6 3684 2550




Table (6 ) : Con.

Transect Hi

Profile | Soil Aggregate size distribution _Aggregate Indices FAP

No. Depth 8-.2 2-1 11-0.5 [0:5-0.25 [0:25-0.125 10.125-0.063 | TS.A | MWD CAP MAP <0.25

fem) {mm | mm | mm ] mm | mm mm >1.0 mm}1-0.25mm| mm

" 630 f1417| 1347 | 1788 | 1480 759 506 7268 | 111 | 3782 44908 17.41

3060 | 1589 1412 [ 1726 | 157 7.85 523 31| 120 3956 4306 | 173

6090 | 1656| 1757 | 2007 | 1893 8.06 6.76 8795 §{ 130 | 388 4434 16.85

Mean 1547t 1495 | 184 1630 7.83 568 7865 | 1.21 83.67 44.13 17.20

12 0-30 12121 1147 | 1339 999 4.89 3% 5512 | 093 4280 4242 1479

0680 |1012] 942 | 1151 10.12 488 349 4954 | 078 | 3944 4366 16.90

6090 t 1238 | 1152 [ 1448 | 115¢ 562 3.66 58.23 | 098 40.32 4401 15.67

Mean 11.53 1080 {1313 ] 1027 513 3.47 5463 | 080 40.85 4336 15.79

13 0-30 1498 | 1287 | 1707 | 1335 8.02 535 7166 | 113 3886 4245 1866

3060 | 17568 | 1546 | 1958 1412 8.57 6.12 8143 | 133 4057 4139 18.04

6080 {1916 1617 | 19680 | 1374 986 7.03 8556 { 1.42 4129 3897 19.74

Mean 724! 1483 | 1875 | 1374 8.82 6.17 7955 | 129 4024 004 1881

14 030 1517 | 1408 | 1734 | 1817 758 5.42 6435 [ 118 4219 4688 | 1875
3080 | 1602 | 1487 | 1830 | 1659 858 5.75 BO11 | 124 3858 4355 1788

8090 { 1694 1573 | 1936 16.94 8.47 6.05 8349 | 1.3 39.13 43,48 17.39

Mean 1604 { 1490 | 1833 [ 1623 8.21 574 7765 | 124 39.96 4064 1801

15 0-30 1554 | 1443 | 1776 16.23 833 555 7515 | 120 3988 4165 18.47

3060 [ 1700 ] 1585 | 1952} 1708 B.54 6.10 8410 | 132 3907 4352 17.41

60-90 17.05 15.83 19.40 17.00 7.92 690 8410 [ 1.32 9,10 4328 | 1782

Mean 1653 ] 1537 | 1881 | 1587 8.26 6.18 8112 | 1.32 3935 4282 17.83




*24.32 %, This was noticed in both the surface and subsurface
soil layers.

Generally , data revel -that the amount of total - stable
aggregates is greater in the soil of transect [l than that of
iransect | . Transect 11} shows mean values of 67.79 % and 80.07
o, in the surface and the decpest layers, respectively . whereas
the transect | show mean values of 43.29 % and 39.66 Yo for the
surface and deepest layers respectively . This pattern distribution
is parallel to that of clay and- organic matter as well as soluble
and exchangeable calcium and magnesium It may be concluded
that the preater total stable aggregate content is usually
accomponied by the presence of relatively greater clay and
organic matter content with a greatel soluble and exchangeable
calcium and magnesium and lower soluble and exchangeable
sodium . With respect to the different soil profiles of each type
of irrigation water , the results show that the highest values of
sodium adsorption ratio (SAR) of (20. 46, 11.34 and 8.73 are in
correspondence with the valuesof aggregatc stability (TSA) of
(42.22 ,59.49 and '74.32) for the of transect I, transect Il and
transect 11 , respectively. Therefore high (SAR) corresponds to
low (TSA) The same trend is ‘obvious for the relation between
total stable aggregate (TSA) and exchangeable sodium percent
(ESP) . Thus the mean values of exchangeable sodium percent
for profiles of transects L1 and 111 were 54,8, 24.69.and 15,14

°, respectively and coincided to the values of aggegate stability
of - 4222 : 5949 and 7432 % for the transect LI, and 11,
respectively.

4. RESULTS
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"From the previous discussion it is noticed that , the
differences due  to locations of profiles , are reflected in
aggregation due to effects of total soluble salts , soluble sodium
, soluble magnesium | cation exchange capacity exchangeable
cations and content of clay +silt,

The statistical data Table 7 and Fig.5  indicate that
there are highly significant possitive correlations between total
stable agpregate, (TSA) and each of CEC (r=0.871"") ,
exchangeable calcium (1=0.923" ) . exchangeable magnesium
(r=0.679 ™), clay content (r=0.743"") and organic matter content
(r=0.673").

On the other hand .negative correlations were obtained
between stable Agrregates (TSA) and - cach of soil salimity EC
(r=-0.645 "), soluble sodium (r=-0.619"), SAR (r=-0.638"") .
exchangeable sodium ESP (r=-0.893") , Silt content (r+-0.8 IO")
and CaCO4 % (r=-0.638") |

Regression equations were obtained using the multiple
regression analysis relating TSA with (clay, silt, organic matter
“O.M.), and (CaCO3), :- and which are fromulated as follows:

% TSA =38.88 +1.03 clay -1.87 silt % with R? = 0,500
% TSA=38.24+19.12 O.M. % - 2.47 CaCO;3 % with R? = 0,527
Concerning the involving dealing the soil salinity , the multiple
regression equation as follow:

% TSA = 73.59-1.38 EC -0.58 SAR , with R? = 0.6]9

For the cation exchange capacity (CEC) and
exchangeable cation percentage , exchangeable sodium percent

LRESULTS
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(ESP) , exchangeable calcium percent (ECa P), and
exchangeable magnisium percent (Emg P) the regression
analysis shows the following equation :

% TSA = - 12.43 + 0.18 CEC + 1.65 E Ca P. with R* = 0.846
% TSA. = -45.53 +2.32 CEC +0.054 EMg P. with R? = 0.757
%TSA. = 51.57+128 CEC 376 ESP with R* = 0.846.
4.2.2.2.Mean Weight Diameter (MWD) :

Data in Table (6) and Figﬂzﬁ) represent the mean weight
diameter (MWD) values in the investigated soil profiles . The
study of the data show that:

Mean of ( MWD) for profiles show ranges of 0.28 (.45
with a an averall mean value of 0.38 for transect1, 0.68- 0.86

with an averall mean value of 0.79 for transect 11, and 0.89-1.28

with an averall mean value of 1,18 transect 111 . Moreover , it

was found that the MWD was greater in the subsurface layers
than in the surface ones in most of the studied profiles , specially

those of transect I and I11.

The previous results indicate that the MWD was greater
in the more heavy textured soils of transects 11, 11l comparcd to
those of transect | . Such trends are observed in the three studied
transects and could be explained in relation to the distance from
the Edko lake shore , it can be generally concluded that the
MWD values being low in the profiles that are more close to the
take shore and vice . verse

Dealing with MWD values in relation to the quality of
irrigation water it is obvious that the MWD values are high in the
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‘profiles under irrigation with high water quality such as those of
transect 111 . Medium MWD values occurred with the profiles
irrigated  with medium water quality (transect 1) and fi inally low
values of MWD for profiles in transect | where the sorls arc
nrigated with water of poor quality.

The statistical analysis (Table 7 ) indicate that there are a
highly significant positive correlation between the: MWD and
each of clay content (r=0,792" b organic matter content (r=
0.694"), cations exchange capac:ty (r=10.871"), exchangeable
calcium percent (r= 0.949™) and exchangeable magnesium
percent (1=0.679") . On the other hand the MWD values
exhibited highly significant negative correlations with each of
silt content (r=-0.864"") , EC , (r=-0.703"") . soluble sodium
percent (=-0.655"") , SAR (r=-0.638 *") , CaCO; % (r=-

0.707 ") , exchangeable sodium, (r=-0.893"") as well as a

srg,mﬁcant negatively corrleation with soluble magncslum(r-
0.543 )

Regression equations relating MWD with contents of
clay, silt | organic matter “OM” and CaC Oy were developed
using multipl regression analysis as follow :

MWD =0.16 +0.027 clay % -0.045silt % :  with R?0.806

MWD = 0.37 +0.44 OM. % -0.07 CaCO; % with R'=
0.600

Conceming the relation dealing with the main paramters
of soil salinity , the regression equation is:
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"MWD =135.14 -0.04 EC -9.93 SAR. with R? =0.504

By focusing the cation exchange capacity (CEC) and
exchangeable cation percentage , the regression analysis led to
the following equations !

MWD =-0.86+0.032 CEC+0.023ECaP with R? =0.93
MWD = - 0.88 + 0.062 CEC +0.023 E Mg P with R? =0.94
MWD = - 0.89 + 0.046 CEC ~0.020 E SP ‘with R? =0.94

From the previous discussion it is noticed that the relation
between mean grain diameter as one of the main aggregation
mdices and the different soil chemical and physical properties
is more pronounced with exchangeable cations of Ca, Mg and
Na, followed by soil sepearetes and soil salimity .

4.2.4.3.Aggregate size distribution:

To facilitate the study of aggregate size distribution in the
different soil profiles under consideration it is cnvenient to
classify the water stable aggregates according to their size , into
three categories , i.e. coarse (> 1.0 mm diameter) medium (1-
0.25 mm diameter) and fine (0.25-0.036 mm diameter). Values
for coarse aggregate percent (CAP),medium aggregate percent
(MAP), and fine aggregate percent (FAP) were calculated

Data in Table (6) and Fig (7) represent the aggregate size
distribution (as a percent of total aggregates). From these data , it
is evident that the profile means of coarse aggregates in the
transect | between 19.39 - 25.22 % with an averall mean valuc
of 228, and between 30.98 and 36.49 % with an averall mean
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“value of 33.8|Values for transect III ranged between 38.7and
40.9 % with an averall mean valye of 39.8 %.

In relation to the quality of irrigation water ,it can be
stated  that the percent of coarse aggregates are relatively high
values in the profiles that are receivied good quality of irrigation
water as the case in transect III and relatively low values for
profiles in transect [ which received low quality irrigation water
which contained drainage water. |

This order of coarse aggregate disribution is in
correspondence with the distribution of clay and organic matter
content which are 56.9 , 64.9 and 66.5 % for clay content in
transect 1,11 and [I1 respectively, corresponding to 1.12, 1.83 and
2.03 % for organic matter respectively.

However , the improved effect of exchangeable calcium
and magnesium on coarse aggregate is pronounced in soil
profiles especially at transect IIl and II where the exchangeable
sodium is low The data reveal that exchangeable (Ca+ Mg)
percent are 818 ; 71.1 and 40.5 % for transect I11, Il and I,
respectively , an opposite trend was obtained for ESP which
amounted to 15.14 ; 24.61 and 54.61, in the same transects
mentioned above

The statistical analysis (Table 7 and Fig 8 ) indicate the
presence of a significant positive correlation between the coarse
aggregate (CAP) and each of clay % (r=0.792 ) , organic
matter (r=0.757") , cation exchange capacity (r=0.799**)
excheable Ca’" (= 0.885) and exchangeable Mg’ (r=0.821"")
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‘On the other hand , data exhibit highly significant
negative corrlelation between (CAP) and each of silt % (r=
0.852" ) , CaCO; % (r=-0.0717") soil salinity “EC” (r=-
0.7657), soluble sodium (r=- 0.717), soluble magnesium (r=-
0.623 ™) and SAR (r=-0.682"") . There was significant negative
correlation with soluble calcium (r=-0.539 ™). and exchangeable
sodium (r=-0.882 ™),

A regression equation was obtained using the multiple
regression analysis and can be formulated relating CAP with silt
, clay , organic matter (OM) and CaCOsas follow :-

CAP =14.39 + 0.63 clay % - 0.9 silt % with R? = 0,798
CAP =21.39 +10.32 O.M. % -1.40 CaCO, % R?=0.623

Concerning the relation with soil EC and SAR, the
regression equation is follows :

CAP =37.72 +1.28 EC +0.07 SAR with multiple R?
=0.790.

Regarding the cation exchange capacity (CEC) and
exchangeable cations perbent , the regression analysis shown the
following equations -

CAP =-16.38 +1.11 CEC +0.17 ECa P, with R? =0.880
CAP =-20.24 +1.03 CEC +0.67 EMg P. with R? =0,930
CAP =-18.16 +0.58 CEC +0.83 ENa P, with R? =0,902,

Hence , it is concluded that the higher of macro stable
aggregates are usually accompained by the presence of relatively
higher clay and organic matter contents with a higher soluble and

4.RESULTS
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"exchangeable calciam and magnesium and lower exchangeable
and soluble sodium . '

Similar results were reported by Kemper et al. (1966),
Frenkel et al (1978) and G‘oldberg et al (1988)

-~ Regarding the data of  fine aggregates (0.25 -0.063 mm
diameter) size distribution | (Table 6 and Fig 9) show that the
FAP values of profile means of transect I are average meaninig
of fine aggregates comprise about 35.00,42.00,35.42,33:50
and 36.52 % with an averall mean of 36.4 % comparable values
for transect - 11 29.01, 31.46, 30.04 , 30.28 and 26.71 % with an
averall mean of 29.50 %._Pinﬁly the corfespon‘ding values for
transect [lare 17.2 0, 15.79, 18.81,18.01 and 17.83 % with an
averall mean of 17.5 %.

The previous finding indicates that the proprtion of fine
aggregates (0.25-0.063 mm size group) increases with
increasing the soil salinity , soluble sodium and magnesium .
The same trend was obtained with exchangeable sodium and
calcium carbonate content,

From the previous de’scription , It can be said that the

hxghest values of coarsg aggregates are in correspondence with

thq ,jowep;mrmﬁes of sorl sahn‘my saluhie s{}giwm .exchangeable
sodlum sxit c@ntent and 'cfarbonate content

A rev:rsp trend is attairied for the f' ine aggrégates which
are positively related to exchangeable sodium and total soluble
salts while they are inversely related to exchangeable calcium
and magnestum.

4.RESULTS



"This is clarified by the positive and  significant
relationships between fine aggregate percent (FAP) and the soil
salimty EC, ( t= 0.772""), soluble sodium (=0.699"") , soluble
magnesium (r=0.616"") and exchangeable sodium percent
(=0.784"") . The same positive and significant relationships are
found between fine aggregate percent and silt content (r=0.941"")
and calctum carbonate content (r= 0.656").

A reverse trend is clarified by the negative and significant
relationships found between the fine aggregate percent and
cation exchange capaclty (r-=-0 9337 , exchangeab!e calcium
percent (r=-0.891"") , exchangeable magnesium percent (r=-
0.648 ') clay content (-0.726 ') and finally , organic matter
content (r=-0.734 7). |

A regression equation was developed using the multiple
regression analysis. which ¢an be formulated relating (FAP) soil
with salinity ; and SAR as follows :

FAP =203+179EC-0.12SAR  with multiple R* =0.610

Concerning the soil separates , the regression equations
are .
FAP =2.89- 0.18 clay % + 1.51 silt with R? =0.892
FAP =40.81- 11.38 O.M. % + 1.3 CaCO;, with R?=0.700

Concerning the relation with (CEC) and exchangeable

cation percent, the regression analysis are shown by the
following equations :-

FAP =74.98 - 1.2 CEC +0.21 ECP  R*=0,969
FAP =91.51 - 1.56 CEC +0.09 EMgP R*=0.855
'4.RESULTS
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"FAP =84.94 - 1 4] CEC + 0.13 ENg P RY 0855

4.2.5. Soil porosity , pore_size distribution and soil moistue
constants

The soil aerotion is dependent largely upon the volume
fraction of air -filled pores . The impediment of aeration through
the soil profiles from poor- drainage waterlogging , or from
destruction of soil structure can strongly inhibit crop growth and
soil water —plant relationships.

4.2.5.1.Total Poresity

The results of both total porosity and pore size
distribution of the soils under consideration are illustrated by
Table 8 and Fig 10 .

The soil total porosity is represented by 0.001 atm.
saturation percentage. From the data of (Table 8) it is seen that
the mean total porosity values range between 59.8 % and 68.6 %
with a general mean of 64.1 % through the soil profiles of
transect | ; and between 59.9 and 73.8 % through the soil profile:
of transect 1l with a general mean of 67.9 % : and between 63 3
and 73.8 % with a general mean of 68.4 % through the soil
profiles of transect 111.

The total porosity exhibit relatively higher values in the
heavier soil of transect 1 than in those of transects | and I in
subsurface layers.

The distribution of total porosity is governed mainly by
the presence of clay | organic matter , calcium carbonate and
their consistency the cation exchange capacity.

'4.RESULTS -
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Transect

Prof. Soil . Pore size distribution %
No. Depth 1P QDP ‘SDP Y WHP FC
{cm} % . : _
-1 0-30 53 48 son 5.55 17.26 2186 243
30-60 8595 B 1210 470 16.80 2325 25.90
60-90 I 70 30 me 1535 - 511 2046 23.56 26.28
Mean - 6658 ° Ji 1305 512 1817 2289. 2551
12 o030 | 8302 ¥ 98 6.76 1636 207 2459
30-80 8672 |5 1268 397 1766 2308 2638
60-90 69.93 T E 534 . 1973 2369 26.51
Mesn 66 56 S 1223 536 17.58 2315 2583
13 0-30 6739 14.16 5.76 1992 2245 2502
30-60 7214 | 1473 B.5¢ 2324 23.12 25.78
60-90 7336 1488 7.82 241 24.20 26.75
Mean 70.96 1449 7.36 21.86 026 25.85
14 0-30 £4.66 10.12 6.42 . 1654 276 25.36
30-60 67 13 10.78 551 16.29 29.04 26.80
60-90 6754 10.62 5.28 - 15.90 24.43 2731
Mean 6644 - 105 - 574 1624 25.41 26.45
15 0-30 © 6872 1383 8.43 2196 212 2464
30-60 7240 1273 .05 21.78 23.94 2668
60-90 73.78 13.14 8.81 21.95 2494 26.89
Mean 7163 . . 1313 8.76 2190 23.67 26,07
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"Moreover , it can be said that relatively lower total
porosity values of the surface layers are due to the compaction
which results from machines and cultivation practices.

The relationship between the total porosity and soil
components were calculated statistically are presented in Tabie
(9 . and  Fig 11, The results incheate  that clay and organiy
matter exhibit positive and sigmficant correlation with the totnl
porosity (r = 0.644" and 1 =0.457 respectively). Also there arc
positive and significant correlation between lotal poroosity and
cation exchange capacity , as well as exchangeable catcium
percent (r=0.576" and r=0.599* , respectively.

On the other hand, the data reveal that each of
exchangeable sodium percent (ESP) and CaCO; % exhibit a
negative correlation with  total poro'sity,, with the correlatin
coefficents of r=-0.511 " and r= -0.597 " respectively .

The regression equations can be written as as follows :

% Total porosity=32.69+0.52 clay%+0.06 silt %with R? = 0,480
%Total porosity=70.63+0.390.M%-0.95CaCO;%with-R? =0.360

Concerning reations of total porosity the cation exchange
capacity (CEC) and exchangeable calcium perrcentage (ECaP)
and exchangeable sodium percent (ESP) and exchangeable
magnesium percent (EM%’S, the regression equations are been the
fallowing
% Total porosity= 59.66 +0.11 CEC +0.19 ECaP with R* =0.335
% Total porosity= 46.29 10.73CEC-0 70 EMgP with R? - 0.340
% Total porosity = 54 74 + 0.31 CEC -0.07ESP with R” < 0.337

LRESULTS

%3



wh

n e ———— .
TEC =~ SAl
s o .
1 al o

"
X tEa-Cl% FExbig FEx-No .
[ L
oo, e TTTETITT T I :
, :

B e 89 !
FETHE e 0.51\ .............. P e i '
2 . | Ex.Ca " ! |
: § |
e " : +
F B T T T T T T T T S,
: £ ‘
ou ] :
M et 3 W - -
a4 N
5 m"‘“"’“"’f“‘"‘-ﬁ—iﬂ_{

“': " [ S T S N T rpre—ho. :'.
] L ] B R
O . osm
X sy K e N My R
" R e A e R T SR T SR TR BN B I I
E s : Por g E ; H : ; £ r ! 3 3§ 1 T!P o8t ot
TP "

Fig (11)Relationship between total porosity and
different soil parameters



'4.2.5.2.Pore size distribution

Pore space is one of the features that plays an important
part in soil and water management of heavy clay soil. The
relative distribution of the various pores is more important than
total porosity .

Classes of pore size fractions may be as follows drainable
pores , which are responsible for air voids of large size (V.D P.)
and water holding pores (W.H.P.) which are responsible for
moisture holding capacity of small size , out of which are
called micropores or fine capacity pores (F.C.P). The volume ol
drainable pores (V.D.P.) the summ of qualickly- drainage pores
(Q. D. P) (> 28.8 micron 4 ¢) i.e. macropores and slowly
drainable pores (28.8-8.62 p @) .The water holding pores are the
sum of moisture holding pores (8.62-0.19 1 ¢) , i.e. micropores
and fine capillary pores.

The data show that , the simple change are foundon
values of VDP, FCP through the soil pfoﬂles at differem
locations . The average mean values of VDP are 20.1, 19.8 and
19.2 % at transect 1 , il, lli, respectively . For FCP the whole
mean values in the order :24.4 , 25.9 and 25.9 for the same
transects , respectively. |

On the other hand, the data of water holding pores show
relatively increase through the soil profiles at different locations
and different quality of irrigation water .

4.RESULTS
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"The previous trend may be due to the distribution of clay
content and organic matter and coincide the highest values of EC
soluble sodium and exchangeable sodium percent (ESP).

These results lead to suggest that VDP and WHP are
proportionally related to exchangeable calcium , magnisium and
organic matter and mversely to soil salinity (EC) , exchangeable
sodium and calcium carbonate percent .

These results were expected , since the exchangeable
calctum and organic matter encourages to coarse aggregate
formation , hence increases the macro rather than the micro
pores.

On the other hand , the increases of soil salinity and
soluble and exchangeable sodium values , which react as a
dispersing agent , leads to overcoming the micro on the macro -
pores distribution .

The statistical relationships between the differemt pore
size distribution and the different soil components were
calculated and the results indicate that there are positive and
negative corrlation but unsignificant relationships.

4.2.5.3. Soil_moisture contents

Soit moisture contents depend upon the size and stability
of soil pores . Soil and water mangement , tillage and crop
rotation are among the factors influencing soil moisture contents
through the soil profile . One of the striking features for clay
soils is their high ability to retain moisture , not only at high
tensions but also at low ones. The soil and water mangement

4. RESULTS
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Tabie( 9) . Values of correlation coefficient "r" relating pore size

parameter as well as soil moisture parameter with some

soil properties

{a) Cation exchange capacity and exchangeable c_ations.

Soil Pore size distribution Moisture contents
proprty TP% |QDP%|SDP%|TEP%| FfC “W.P AW
CEC 0578' | 0273 | 0197 | 0186 | 0734 ! 0679 | 0880
EcaP | 0589" | 0123 | 0243 | 0128 | 0514 | 0857 | o07sac
EMgP | 0364 | -022¢ | 0064 | 0171 | o621 | 053 | os7a
ESP | -0511° | 0135 | -0225 | 0028 | -0448 | -04%0° | 0833
(b) Soil Particles , CaCO, and organic matter
Soil Pore size distribution Moisture contents
proprty | TP% |cpPr%|sor%{TEP%] Fc | wp | aw
Sand % | 419 | 0273 | 0256 | 0153 | -0523 | -0ee8: | 045
Sit% | -0.419 | 0216 | 0133 | 0456 | .0see- | 0863 | -0ees
Clay % | 0644 | 0363 | 0209 | 0258 | o810 | o789 | 0919
CaCO3 %] 0507 | 0386 | 0210 | 0280 | -0es1 | .a20 | -0saee
O.M %] 0457 | 0233 | 0211 | 0803 | 0520 .| 0520° | .0.385
‘ {C) Soil Salinity Indices '
Soil Pore size diatibution | ‘Molsiure contents
propty | TP% |ooP%|sorwlTEP%| Ffc | wp | aw
EC 0288 | 0132 | 0013 | 0124 | 0585 | 0426 | 0428
Ch- 0414 | 0049 | 0085 | 0018 | 0614 | -0.49 045
Ce™ 0014 | 0523 | -0247 | 0365 | 0258 | -0381 0399
Mg" | 0162 | 0260 | 0065 { 0290 | 0463 | 0448 | -0388
Na' 0278 | 0018 | 0044 | 0209 | -045 0341 0204
ssP | 0268 | 0425 | 0206 | .0202 [ 015 0.051 - 003
sAR | -0.289 | 0189 | 0091 | 0108 | 0428 | 0188 | 0242

TP Total porosity . QDP: quickly drainable pores ;| SOP: slowly drainable pores

F.C: Field capacily ; wp willing point ; Aw - available water.




“improves and regimes . High water storge capacity and good
soil ~water relations may be achieved in clay soils . The amount
of water contained in aunit mass (or unite volume) of soil and
the energy state of its retention are important factors affecting
the growth of plants. There are numerous soil which properties
depend very strongly upon water content. such as compactibiliny
. conistency |, plasticity and penetribility. |

Soil water , like other bodies in nature, can contain energy
in different quantities and forms . Classical physics recognize
two principale forms of energy , potential and kinetic. Potential
energy , which is due to position or internal conditon, is of
primary importance determing the state and movement of water
in the soil (Hillel, 1980) .

Data in (Table 10) show the different forms of soil
moisture constants , namely field capacity (FC), wilting point
percentage (WP), and available capacity {AW) of the soil under
consideration.

The averall means of the obviuous forms in the different
transects are as follows 43.9,24.4 nd 19.5 % respectively for
transect 1 ; 47.9 , 25.9 and 22.0 % respectively for transect I1.
49.3 ,259 and 23.7 % respectively for transect Il

The highest value of available water capacity and also the
highest values of the upper limits of soil moisture constants , i.e.
field capacity are achieved by the soil profiles of transect 111,

In relation to the different soil properties , hoth field
capacity and wilting point are positively related to soil salinity as

L.RESULTS

B8



Table {10): Soil moisture contents of the investigated soils.

Transect | : Transect li : Transect )i
Profile Soil F.C | WPP | AWC [Profile | Soil F.C | WPP | AWC |Profile | Soil FC | WPP | AWC
" No. depth No. | depth No. | depth ,
1 0-30 4239 [ 337 [ 892 | 6 03 | 4314 | 2332 | tas82 1 030 | 4622 | 2a2 | 2186
2060 | 4374 | 24.18 | 1956 3060 | 4829 | 2638 | 2211 060 | 12| 259 | 2325
6090 | 44881 288 | 248 | 6090 | 4847 | 2619 | 2228 60-90 | 4084 | 2628 | 2356
Mean 464 | 2412 { 1853 } - Mean | 4663 | 2520 | 214 - Mean | 49238 | 2551 2289
2 030 4480 | 241 | 2070 7 0-30 432" )] 266 | 226 12 030 | 4688 | 2450 | 2207
3060 { 4678 | 2493 | 2185 3080 | 4954 | 2676 | 2278 3060 | S006 [ 2638 | 2368
8000 | 4826 | 2577 | 2240 6090 | 5266 | 2848 | 242 8090 1 502 | 2651 | 2369
Mean 4564 | 2493 § 17y Mean | 5047 | 27127 | 2319 Mean i 4897 | 2583 | 2315
3 0-30 4354 } 2315 | 2039 8 030 | 4762 | 2574 | 2188 1 030 | 4747 | 2502 | 2245 |
060 [ 4503 2601 | 1902 3060 | 4888 | 2642 | 2246 } 3060 | 489 | 2578 | 2312
60-90 [ 4796 | 2732 | 2064 60-90 | 5221 | 2822 | 2399 | 6090 | 5095 | 2675 | 242
Mean 4551 | 2540 | 2002 [ Mean | 4957 | 2879 | 2278 Mean | 4811 { 2585 | 2326 |
4 0-30 M54 | 2296 [ 1858 | 9 030 | 4448 | 2512 | 1934 14 030 | 4812 | 2536 | 2276
3060 | 4195 | 2428 | 1767 3060 | 4892 | 2536 | 2156 060 | 5084 | 268 | 2904
6090 | 4455 | 2462 | 1993 6090 [ 4819 | 2605 | 2014 6090 [ 5164 | 2721 | 2443
Mean 4268 | 2395 | 1873 Mean | 4852 | 2551 | 2035 Mean | 502 | 2646 | 2541
5 0-30 aw1e | 221 | 1798 10 030 | 4539 | 2454 | 2085 15 030 | 4676 | 2484 | 3212
30-60 4163 | 2465 | 1698 3060 | 48662 | 2513 | 21.40 : 3060 | 5062 | 2668 | 2394
60-90 | 4222 | 2413 | 1800 60-90 | 4736 | 255 | 2186 6090 | 5183 | 2683 | 2494
Mean 4135 | 2366 | 1768 { Mean | 48468 | 2506 | 714 Mean | 4874 | 2607 | 2367




"expressed in the EC of soil water, exchangeable calcium percent
and exchangeable magnesium percent.

Soil with the highest value of available water are those
with the lowest values of EC | ESP , silt and CaCQ, contents.

The opposite trend is attained for the avatlable water
content . In this trend the highest value of available water is
coincide with highest vatues of CEC » exchangeable calcium
percent, exchangeable magnesium percent | clay and organic
matter contents,

To calarify - the previous trend , the statiscal relationships
between the field capacity values and soil properties were
calculated . There are significant and positive correlations of FC
with CEC (r = 0.734 ™) | exchangeable calcium (r= 0.514"
.exchangeable magnesium (r=0.621" ), clay % (= 0.810"") and
organic  content (0.603 ) as last one . On the other hand there are
significant negative correlations with soil salinity expressed as
"ECT (r=-0.5557), exchangeable sodium percent (r-0498" .
sand content (r=-0.523")_ silt content (r=-0.569 *) the aCQ; %
(1=0.661 ") .as shown (Fig.12).

Regarding | available water (AW) | the statistical analysis
shows that | there are significant and positive correlations
between (AW) and each of CEC (r=10.880 "),exchangeable
calcium percent (1 = 0784 ™) , exchangeable magnesium
percent (r= 0.574 ) clay content % (r=0.919 "'} and organic
matter content (1= 0.520),
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"The obove mentioned trends show the marked effect of
clay and organic matter contents which are clring relation to the
soil moisture retention by soils .This result agree with the
fininding of Gouda et al. (1993).

On the other hand , there are significant and negative
correlations between the available water and each of ESP (r = -

*

0633 ). silt%  (r=-0.666 ") and CaCO; % (r = -0.866 ")

The regression equations between relating field capacity
(FC) to exchangeable cations can be written as follow :-

FC . =-7.00+1.47 CEC +0.058 ECaP with R?=0.724
FC . =22.2+0.5CEC +0.240 EMgP with R*=0.558
FC .=4.18 +0.92 CEC +0.320 ESP with R? =0.600

The regression equations between relatingavailable water
and soil separeates parameters , soil salinity SAR and
exchangeable cations - can be written as the follows

AW =.2.58 + 0,39 clay % - 0.01 silt % with R?=0.845
AW =2527 +0.31 OM. %-0.87 CaCO;  with R*=0578
AW = 23,12 - 0.44 EC +0.12 SAR with R?=0.550
AW =352+ 042 CEC - 0.05 ECaP with R?=0.780
AW = 38.76 ~0.39 CEC -0.06 EMgP with R’ =0,780
AW =2.8 +0.43 CEC +0.08 ESP with R®=0.794
4. RESULTS
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