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Effect of Dried and Land Use on the Water
Logged Soil Profile Development, FEl-Manzala
Area, Egypt

AAADD El-Hady® and 1.5, Abdel Aal®r

Soif wndd Water Deparitient, }mzm’; of xfgr;a:;’nxre Ceire
{ niversity astet Soil and Water Departiment, Facuity of Agriculture,
Favoum University | EL-Favoion, Egept

T 1 AREA under tnvestigation bounded by fongitudes 32° 107 and
FTT AT cust and latitudes 31F 107 and 32° OO0 north. Ten soil
neoltles ropresentative the logged soils {1, 23, dricd sotls (3. 4) used
soil for vuitivaded Rar 3 vears (3, 6) and used sodl for cultivated for 10
veur (7.%.9 md H. The texture changed from samdy o clay infogged
sotly and dried soils while i1 s ranged belween foam and clay in the
1 osaif for cultvined soil Catton exchange capacity values ranged
Petween 1.7 und 6179 Cmolfkg omd varied according 1 the variation
i the seit texture. Call0y content ranged between 389 and 80.00%.
O coptont raged between 041 and 5.26% due to the effect of fish
nord. Ghopsuny content ranged betweaen 2.36 and 9.66 %, BEC values
varfed from laver to another and ranged between 13,20 and 400.00
AS/m and the high values in the dried soil, Based on the morphologicat
description und whalytieal dats, the soils classified as Typic Fluvaguents,
Typic Huploxerens, Aquic Haplarpids, Typic Xeroffirvaguents, Typic
Huplargids, Typic Xerofluvents

BLELT

The micromorphological description as skelton grains, plasma
fabrie. voids, pedological features and microstructure indicated that the
sotf profile of the used soils s the maest developed in comparison the
logged and dried souls which #t is clear from the skelsepk, intertextic
are dominated in the surface layers while agglomero and perphyro are
dominated in the deep fayers in the logged soils. while in the dried o1l
isoliopic  porphro,  vosepic, ogglomere, skilasepic and  vosepic
domimted in the surface layers eand in the deep Inyer it is the single
araing is the domtnated. The vanation in the plasmic fabric between
me ;mseﬁ and dricd soil refered to the parost matenial and it i3
i, while in the used soils have porphyro, agglomero,
.a.\qm and shelsepic wre dominant in the swface and deep fayers
which codd be refered 10 e used and management of soils, Voids in
he Exnmv o E is packing and mamulated vaghs winle chamber. plan,
k { aré dominaied o dned so G vuaghs, packing,
3 iy are dosmted mous
viowical 1oan wothe logged solis are longitilude
erpsury, sowmalod podeies of a0, and fogseis, globular of ron oxigd
i pie watter, forrovosenic and interealury of gypsum, while in
sdod tossehs of a0, and calelians and i used soil

anrels wnd skow pl wdwnils
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are broad calcitans, ferroorganic, intercalary of gypsum, longitude
fossels of CaCO;, original fossels plets, gypsum and Globular of
ferromangans, The variation in the pedological features refered to the
parent  material  stratification, land use, and management.
Microstructure is a pedal and secondary in the logged and dried while
in the used soils are secondary and teraturay. From the previous data
clear that the used soils are more developed than the logged and dried
soils.

Keywords: Water logged, Dried soif, Micromorphological, Pedological
features, Management, Macro structure.

The soil morphological and micromorphological data are used to predict
certain aspects of soil development. There many appreach can be
distinguished as the following:- the first approach is a direct one relating for
example to the occurrence of coatings on natural soil aggregates which may
be indicative of flow channels in the soil or to the occurrence of mottling
which may be indicative of soil moisture regime. The second approach, the
micromorphology of a soil which can be regard as one of its most
characterizing feature is closely related to the chemical composition of its
constituents. The third approach concerned of morphological criteria and
seasonal fluctuations of water table. The fourth approach concerned
morphological methods were used to study saline soils, including the forms
of new salt formations, the mineralogy of readily and poorly soluble salts and
effects of the salts on the make up of the saline mass. The main gool of the
study is evaluation the development of the soil profile under dried and
cultivated in El-Manzala plain.

The area under investigation located between longtitudes 32° 107 and 32° 207
east and latitudes 31° 10” and 32° north Map 1.

The meteorological data of Port Said station between (1990 - 2000) show
that the mean annual temperature is 20.8C°. The average of annual rainfall is
73.3 mm/year. Evaporation values ranged between 3.7 and 8.9 mm/day.
Relative humidity values ranged between 69.0 and 74.0 %. The wind velocity
ranges between 1.9 and 3.8 Knots. Based on Soil Taxonomy (2006) the soil
temperature regime could be defined as thermic and soil moisture regime is
torric except the water logged soil could be considered aquic. ASSRIS (1975
a & b) the plain of Manzala lake are low lying, almost flat coastal marshes
bordering Manzala lake which have been affected by fluvio-marine deposits
and they are clayey soils and swamps. Some shore ridges are also present,
which formed from lake beach lines. They are more sandy with admixture of
shells and support some natural vegetation. The clay soils are recent,
therefore there is no profile development except of laying phenomenon
(mottling). Abou Al-lzz (2000) mentioned that the Pleistocene and Holocene
deposits cover a large area in Egypt about 163000 km® equal 16% of the
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¢ also pointed o the deposits of late Pleistocene and Holocene
voangd clayey flats which resulted Frons the old Nile branch
Sobkhas are wide sproed with theie saline solls along the southern peripheries
1 rresent i;;«;c of Manzala, El-Nahey (1997 mentionsd that the fluvie-
marine desostts roments. The soils under studies are charvacterized by
alternative puitorn of sedimentation and their sediments originated from
; facustrine deposits. Caleium carbonate content
atd f»_)f{f; whivh could be refured to the effoct of sex

cwraner content reache tw 3,97 % could be refered o
abae drain water, The wial salts content reaches
trs exchangs c';m;f‘m reaches 70 meg/ 1002 soil. Gypsum

nges between 08 and 10 CAvalable nitrogen ranges buiween
! ppm. phosphorus sﬁngas iwetwemt 224 and 641 ppm oand

O ppim The soils clossified as Typic Aguisalids,
: Pudic Harloterrerts, vertic Torrifluvents. Also he added
ihar the native vegetation are dipse growih of Phragmits communis and
talicornia fuoclicosa & Rabenhorst (1991 found that oydles ea’;‘
exidation and reduction o lecalized yones of marsh and boundary -
hartzons cousvsd FooZ i soneontate as Fe nodules, Porrans and neo

Flussemn £1G75

content ran
"4 and 23
potassiom moere than 2

E

fcal featires ol
arpliasepic plasnie fabric Jominants, with fow
wie fain with more plasma separations o the

poin Ris stady found that the micre morphologic i
H

:

os present in the normal soil were branching
Rivds and changed in the deep layer to prolate,
where as, o A.kﬂ”sx S appear more 4t the sueface and in the imtermediate {avers,
Also he added that the main msiers morphological features in the saline soils
are Halang appeared and forrans, calciians and gypsans are more obvious in
saline 5ol than novmal so‘%ﬁ wizxc%} has argillans. Khatter ef of (1983} found
that in the normal athuvial seils, the argilissepic plasama dominants together
with fow skill and vosepic ones especially in the sub soil lavers. However,
salinity encourage the formation of more plasma separation fabrics such as ip
mo and masepic. He also added that the planner voids began o appear in
saline soils. The cutans of argillans, organs, maenganese, forrans organo-
ferrans, soluans and gypsuns m water jogged and saline soils, Hussien ¢1975)
i bis ostudy on the low salt affected soils, show that the content the
argilinsepic plasmic fahric dominants, with few skelsepic and vosepic while
the voids are ranged between branching channels, vughs and other difTercm
kinds, Moreover, the main mucre morphological are halans. ferrans, calcitans
amd grpsans which boconw more abvious with increasing salinity fevel

Material and Methods

The area under investisation bounded by longitudes 32° 1067 and 32 207 cast
arsd fatitudes 3% 10 and 32Y nopth i Map 1.
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Map 1. Location of the studied area.

The soils of the area representative by ten soil profiles as following: soil
profiles 1, 2 in water logged soil, 3,4 in dried soils, 5,6 in cultivated soils for 5
years and 7,8,9,10 in cultivated soils for 10 years. The soil profiles were dug and
the different samples were collected for the different analyses Map 2.

Egypt. J. Soil. Sci. 49, No. 1 (2009)
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Map 2. Soils of the investigated area.

The morphological description of these profiles was carried out according to
the guidelines edited by FAQ (2006). Representative disturbed soil samples have
been collected and analyzed using the soil survey laboratory methods manual
(USDA, 2004). The American soil taxonomy, (USDA, 2006) was used to classify
the different soils of the investigated area to the sub great group level. Then the
correlation between the physiographic and taxonomic anits, were designed after
Elbersen & Catalan (1987).

Undisturbed samples for thin section were collected from four soil profiles to
represent the different soil condition as water logged, dryied, and cultivated soils
through soil profiles 2, 3 , 6, 8. The impregnation of air dried soil samples was
formed on bases of the procedure outlined by Abd El-Hamid (1973) and Brewer
{1964). The micro morphological description was carried.

Egypt. J. Soil. Sci. 49, No. 1 (2009)
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Results and Discussion

From Table 1 the morphologicai data of soil profiles 1, Z.indicated that these
soils are logged soils because low level and reached to the lake, the kind of
natural vegetation are growing on the surface, and glying phenomena are
dominant in the deep layers. Soil profiles 3, 4 representative dried soils which
covered with thin layer of salts and shells. The soils divided by drains, there is
difference in stratification of the layers in the third profile the fine texture layer in
the surface and sub surface and the coarse texture in the deep layers while in
profile 4 there is normai stratification from light texture to heavy texture and
there is no any plant growing on the surface. Soil profile 5, 6 representative
cultivated soils (for 5 years). The soils almost flat and divided by drains and
cultivated by different field crops, irrigation from Salam Canals and the
stratification of layers is normal, the soil structure is good and the surface and
sub surface layer are developed compared with the dried and logaad soils. Soil
profiles 7, 8, 9, {0 cultivated with different field crops have glying vhenomenon
at the deep layers and the sea shells are different amount from i‘ayer ti, another fro
according to the distance from the lake,

From Table 2 the texture of the soiis besid the lake profiles 1, 2 . sandy in
the surface and sub surface and clay in the deep layers, while in prc He 3 the
texture ranges between clay in the surface layers and sandy in the de v layers
The other profiles 4, 5, 6, 7, 8, 9, 10 the texture ranged from loam and <l vy loam
in the surface layers and clay in the deep layers. Cation exchange capacity varied
from layer to another according to the texture and ranged between 1.20 and 61.79
Cmol/kg. ESP values are less than 15 %.

From Table 3 shows that the pH values ranged between 7.00 and 8.00. O.M
content high in the surface layers and decrease with depth and ranged between
0.4} and 5.36%. CaCO; content is different from layer to another and ranged
between 2,78 and 80.00%, according to the variation in sea shells content.
Gypsum content ranged between 2.36 and 9.20%. Salt content values varied from
layer to another according to the effect of saline water table and evaporation, and
ranged between 15.70 and 400.00 dS/m.

Based on the soil description and analytical data the soils of the area are
classified as shown in Table 4 .

Egypt J. Soil. Sci. 49, No. 1 (2009)
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TABLE 1. Soil profile description of the investigated area .

Profile No.| Depthin | Symbale of __ o Colowr 7| texture slrucly ' _______ 0 tance Land use Sl moistuve
Cem 1 hevmon  TTary T ineist b cass | e [ owet Toist [ dey Lo roms \ Boundry l e
T fdll Cy 10 VRS 47 YR 4D Sand . 1 | me.sp mfr 1; sh : Cm\cdr ( !sm d
water C; I0YR5Z | I0YRZ2 Sand tmesp B | sh ___|(;5|3i£d|_ L ) i B
looged c. YR/ | HOYRY] Chay i [ Comedri | fone 4 ] the surface layer waite and the
o — e e e — o — —_—— - e e e — e - T {desp layers are loowed
€ 10 YR 341 10 YRZ 5/t Clay | Exsim | VEAD «f vh, Csmedri  none . -
2 c, YRz | 0YR4? Sand | s |mesp mh | Comedri Cam | S Ctone watewmd
water T, TIYR afz)#_ 10YRY2 | sand | i | Tsh [ Comcdr_none | €S 1 lthe saface layer
looged C. 10YR&T | 10 YR4 Clay smsb ! vsp “Bxk | Cscdd none | CS waite and the
< 12 YR 572 ‘ 10YR 42 Clay | vsmish | vsvp W | Csedri none s ?m;““ e
. - i . 2
Co WYRS2 | 10YR42 Clay Bxdm | Exp vh  {Csmedi nome | -l
3 C, 1GYR 472 I0YR 3!2 i Clay smsh | vsvp m!-\ Csn-_sg:d_ri -qone |4y tand and the T T
draied C, WOYRS | 10 YR&I | Chy i smish | vsp £« vh {Csmedi nong | _ |subsurface
C: . 10YR&RZ | 10YR4? * Sandy loam_| mssmsh | ms.5p f h | Csmedri __vone _ aver are meist
Cy YR 672 10¥R 42 _ Sand EREL mf. sh (Comedri sone
= y i P T e
Hirnied Q 16 YR 672 10 YR 41 Clay mesmsh | vs. \’p B h Csmedri nore | d fone the surface laver moust and the deep
e ] 1.0 L - layersaee loowed
C, 10 YR SA 10 YR #/1 Clay loam smsh_ 1 vh [Ceymedri none [ _
_Cs _J0YRoR2 10YR 42 Leam 7mssmsh } Tl 1_ mh._ _{Csmedri none { €S ]
C._IDYRS2 | 10YRIT ! Clayloam b, Cymedn_pove (- S IV
€. IOVRS ] I0YRI ] Chy vmﬂsb o T U (R o
Ch 1YR 3 | 1I0YR 2S5 Clay Exsim, ExsE | Exf. Exdh. Csmedri' none
e o _.l__E, : — —
cultivated | 010 Ap IGYRS2 | 10YR4H | Clayloan | russmeb | sp. l £ b {Csmedi s J d. Cotion, [ 1e 3arfaee Layers are dry and the deep
Svear fayers are monst
T30 VBI S10 YRA— TOYR I Clay foam smsb \.s »4) Iov F vh | Csmicdri* none Cs T
;i 30-50 B3t L3 YR 3N 10YR 3 I Cla vsmish i Ef. Exh,  {Csmedri_ none %]
-v‘__'_;__m. _ y_ i : . e
! 50-£20 C3 YRG! 10 YRZI Clay Fxslm E"‘ E Sl vh.  |Csmedri  nove . |
et - : 1.t - e — e —+ B e— |
& the surface layers are dry and the deep
cultivated G-20 Ap 10 YR 572 W YR 3 Clay loam | msstnsh | sp. r h. Csmedri  none [ Ric layers ranged  btween moist  and
5vear : o U S e
f 048 C I0VRHL | 10YR#1 | Clayleam | smsb . ] [Csmedri  none N o i %
i 40-70 Cc2 ORI IGYR2 Y Clay | vsmlsb jvsvp | vl Csmedii © none d
ExsE .
0120 [0t] I0YR3M | 10YR2 S/ Cla ExsLm Ex dri |
i ovesn ovkasn | by [Botm |FO7 [ &0 [ ok fOmesi v | oy o | ]

CAIDO0TYILVM HHLNO 380N ANVTANY Qa18a 50 103449

S6



{6002) 1 ON ‘6F 795 nog T ydidy

TABLE 1. Contd.

Depthin i Calour Congistaner
Prafile No. Symbaote af hovizom teature class struciure pores ronts Boundry Land use
m dey muist wet muist | dey and
* 010 Ap 1B YR S/ L YR 4/ Clay loam mssmsb ep 1 h. Camedn neN d. Ric
Tem yuars - The siirface layer dry and the
1040 B, 18 ¥R $/1 10 YR 441 Clay smsh VEAP vl vi Csmedri none d deep lavers are 1ange between,
" moist ond looged
40-80 - 0 YR 4/4 I YR Z5A Clay vsmsh VEAP Vi v Csmedri rone Ccs
8190 Ba 10 YR 641 YR 3A Clay vsmlish VEAP Exi Exh. Csinedri none cs
90-120 C, N YR 3/ 10 ¥R 2.5/ Clay Exsfin Exs Exp i vh, Csincdri none s,
L] Q=20 Ap 1OYR 51 10 YR 4/t Clay foam msmsh sp r h Csmcdri none d. Ric
Ten years The surfaee taver dry aud the
20-40 B: 14 YR 6/1 10 YR 41 Clay smsb v v +h Csmedri nenc CS. deep lmers ranged benveen
mioist and looged
40-35 Bal WYR3A 10 YR #1 Clov vamsh vsap . vh Csmedni nong (&3
4565 & YR 541 YR 441 Clax vemlish vsp o vh Csmedri none s
65-120 (o8 10 YR 4/] 10 ¥R 251 Clay Exsmim Exs Exp exf, Exh, Camedri noke
kKl 010 Ap YR 441 10 YR 254 Clay slush LEAY v vh Csmedn nong d. water mellan
Ten vtars
20-35 Bit 16 YR 571 16 YR 31 Clav smsb viap s | b § Comods | manc d. The surfaec laver dn sud the
decp lavers ;'angr.'d betwoon
1545 C: YR 31 10YR35/ Clay smlsb vEAp ot v Csmedri nong d. moist and lovged
45-65 Cs 1% YR 4/1 10 YR 441 Clav vamish vsap ol Wh Csmedri [hE Ccs
55-130 c, 10 YR #T 10 YR /I Clay Exstm Exs.Exp | Exf | Exh. | Csmedii | nonc
. 1 0-16 Ap 18 YR 3/1 10 YR 31 Clay smsb vsvp Al +h Csmedri | none d. Cetton
it VUirs
3 - N N The swrface laver drv and (he
20 [ 10 YR 31 10 ¥R 34 Clay Team msnish =p I, h Csmedei agne d deop tayers ranged botwoon
moist and looged
A-50 Lo 10 YR 3/1 14 YR 341 Clay vsmish vsap vl +h Csimedri none d.
50-120 C; 10 YR 2.5/t 0 YR 25 Chay Exslm. Exs.Exp Exi. Exh. —l Csmedri none
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TABLE 2 Particle size distributien, cation exchange capacity (CEC) cxgh=|n|;§'zl_l)_lc_cati?ns and ESP.

CAFOD0TYALVM FHLNO SN ANVT ANV AAHA 40 L4499

( Profile Depth Gravet Coarse liinc e | Clay ) Texture CEC Cmol/ ! ixch@ble C‘mo"’(_";;m&iﬁ-l;ﬁ[’__
| No. cm o, oand_ | Sand Class Kg SpS— 1) - T
o T e Nw'
ﬁ#' s 5 T 0.60 030 s
1238 325 | 1ot 1w | 029
T a1 w089 | 3068 | 207 | a9v
T 6179 T ars 1w 502 |
5924 T : 253 [ 72 | ese | oar |
45 57 897 | Samd .85 ER TS 095
173 3 3156 | 616 6130 3095 w3 | s
§ 53 30.20 | 58.02 2865 070 | 699
352 | 3478 60.05 30,12 015 | 702
wer | 1557 3889 16.35 i3858 534
008 | 3706 4082 000 | 1147 | 600
; T 0w [1a78 [ 1870 | Sanéy Loam Tiaes | 736 see | 232
™ oa% 000 50,69 w07 | 501 | 360 Sand 203 11z 060 215
i 0-19 0.00 3032 | 2832 | 1023 | 254 Loam 24.25 1465 1185 | 350
1030 000 | tise :_3;56 12523 [ 5322 | Clay Loam 1356 1516 1372 | sco
30-50 0.00 2684 1658 | 2032 | 36.26 | Clay boam 32.25 16.16 1241 523
5070 o001 45 1210 | 3235 | 3860 Clay 38,95 2096 1658 | 516
| 70.90 0.00 261 169 | 4712 | 40358 Clay 41.89 23.88 10.63 6.14
o0 | oo C16 657 3856 | 4371 Clay | 457 2235 137 | 680
5 0-10 0.00 14.75 1875 | 2863 | 3450 | Clay Loam 13 56 1617 27 489
10-30 000 | 1998 | 1706 ] 1736 | 3540 | Clay Loam 3412 16.16 1330 501
3050 | o000 312 PEY 3210 ] 6026 Clay 58.75 2635 | 2279 | 720
| oz | oo 35 ] 1023 | 3023 5816 Clay 56.73 2761 037 | e7s
3 ) 000 10.14 1671 | 3278 | 3926 | Clay Loam 38.89 16.35 1385 | 530
2640 .00 1505 | 1369 | 3403 | 3726 | ClayLoam 3612 17.16 taie | 520
QT 0.00 614 | oBe  |3278 | 4122 Clay 19.56 17.65 1385 | 585
76100 0.00 085 178 | 3654|6213 | Clay | 8123 3020 | 2037 | 802

L6
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TABLE 2. Contd.
. Coarse | Fine | Silt | Clay | CEC Exchangeable Cations ( | ESP !
Profile | Depth | Gravel | gung Sand | % v, | Texture Cmol/ mq/100g soil) %
No. cm %% Class
o % Kg Ca™ | Mg"™ | Na*t | K

7 0-10 0.00 1374 1236 | 3445 | 3945 | ClayLoam 38.36 1635 | 1332 | 545 | 188 } 1417

10-40 0.00 14.61 939 32.76 | 43.24 Clay 42 .62 19.56 16,38 5.16 1.45 12. 10

40-80 0.00 842 4.26 30.57 | 36.75 Clay 55.25 2524 2163 6.14 2.15 10.99

80-90 0.00 1.01 .40 3521 | 60.38 Clay 39.23 26.03 23.29 722 2.39 1219

90-120 0.00 1371 302 3343 | 47.54 Clay 46,82 21.76 18.58 316 1453 11.02

8 0-20 0.00 14,16 1539 3065 | 39.80 Clay [.oam 3789 16.65 12.85 5.65 1.98 1491

20-40 0.00 0.40 123 | 36.65 | 60.72 Clay 61.72 3025 | 2037 | 9.02 | 265 | 14.61

40-55 0.00 0.05 1.22 3576 | 6297 Clay 54.82 24.88 21.63 6.14 2.15 11.20

55-65 0.00 10.20 [3.40 2012 % 5568 Clay 54 21 2358 2293 6.14 2.15 11.33

63-120 0.00 0.55 1012 30.56 1 58.77 Clay 57.23 25.03 2299 722 2.39 12.62

9 0-20 0.00 435 543 | 3575 | s4.47 Clay 53.22 2258 | 2193 | 614 | 215 | 11.54
20-35 0.00 235 6.94 32.07 | 58.64 Clay 57.25 28.03 2093 8.22 239 14.36_A
3543 0.00 433 181 | 3812 ] 3552 Clay 5461 | 2387 | 2133 | 7.14 | 215 13@

45465 4.00 0.96 350 | 34.56 | 60.98 Clay 5805 2603 | 2229 | 832 | 245 | 1394

635-130 0.00 048 061 | 40.21 | 38.70 Clay 57.21 2610 | 22.93 | 799 | 250 | 1397

10 0-10 0.00 23.69 10.03 3013 ¢ 36.15 Clay Loam 3512 16,16 14.21 5.21 1.85 14,83

10-20 .00 11.74 797 35.78 | 44.51 Clay 4302 20.56 1638 6.16 1.45 1432

20-50 0.00 1.0z 1943 | 33.12 | 4643 Clay 4500 [ 3076 | i858 | 516 { 145 | 1146

. 1 50-120 0.00 823 8.62 30.79 | 5236 Clay 51.05 21.58 20.75 6.4 215 12.03

86
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TABLE 3. Chemical analyscs of the investizated arca (pH, OM,

CaCO03, gvpsum, EC, soluble cations and anions).

pH .M CrCO, Gypsutn EC Soluble Cations ma/l. Soluble anious mg/l

Frofile No. BepinCom |y | o % % dashn Ca® Mg pa® ¥ | cor | ncos o S0;
T 0-40 779 055 9.44 236 32 60 90 00 40.00 178.57 10.38 0.00 40.00 30000 21.05
4045 743 075 722 323 71.00 56.89 80,00 55952 1359 | 000 40,00 560 00 10.00

50-85 169 325 1835 166 11370 ] 12000 195 20 797.62 1718 | ono 100.00 150000 | 47000

85-125 751 536 §.8% 6.01 12900 | 13550 138.50 98919 2205 | 000 60.00 920,00 30624

2 020 767 041 38.59 512 34.00 97.16 £0.00 154.76 8.08 0.00 60,00 200.00 80.00
20-50 771 0.6 1389 613 38.00 118.10 110,17 638 69 1277 | ooo 200.00 28000 39973

50-60 727 332 Y 122 12550 | 22000 180.00 81990 1510 | 0.00 60.00 800,00 375.00

80-100 725 160 389 5.02 12380 | 11031 17012 53567 1810 3 ©00 260,00 660.00 315 00
| N 100-140 714 140 9.44 6.01 13400 | 10385 160 20 111533 | 2962 | 000 100,00 120000 | 400.00
3 0-10 721 447 16.67 7.23 40000 | 270.57 12279 | 351190 | 8974 § 000 200,00 370000 | 60000
10-30 742 287 833 8,18 153,00 | 12245 110,53 127085 | 2518 | 0.00 60,00 114000 | 32902

30-70 750 191 v 612 13900 | 11843 11253 113545 | 2262 | 006 50 00 106000 | 26903

70-150 7.53 064 1389 756 140.00 115,30 113.61 V14646 | 2371 0.00 80,00 108000 § 239.08
4 o-10 7.0k 3.83 4167 8.32 33000 | 12273 noe2 | oaese | 752 | oo 200,00 3100.00 120,48
10-30 7.44 103 556 6.95 n1 | 15915 136,15 865.10 028 | 000 80.00 566,00 21768
30-50 7.24 271 380 7.3 1B3loo | 14eto 140,11 998 56 25.01 0.00 80,60 960 .00 260.78
50-70 728 150 529 3,65 a0 | 137z 12531 115068 | 2625 | 000 20060 B60.00 379.46
76-00 178 a0 389 612 16100 | 15045 14054 120065 | 2736 | 600 60.00 920.00 629.00
90-10 794 028 4333 6.02 18100 § 30001 170.11 131078 | 2910 | 000 50.00 130000 | 460.00

5 0-10 7.80 351 3611 773 50,00 160.23 13033 198 85 oz | 000 60.00 400,00 10,43
10-30 17 351 4333 3.56 3770 110.43 90.32 16587 9.63 0.00 50,00 25021 76.25

36.50 7.64 287 41.67 9.75 40.00 11831 100.30 17075 ooy [ 000 40,00 240.00 119.38

50-120 744 287 1272 623 4530 136.04 120.24 18552 iz §| ooo 60.00 340.00 67.28

[ 0-20 779 169 3333 8.33 15.70 51.10 40.13 5099 354 0.00 6000 200,00 10424
2040 735 351 2500 £25 26.30 86.03 7003 100 85 6.02 a.00 50.00 26000 57,07

40.70 7.60 303 26.67 712 34.00 9715 50,00 15476 08 000 60.00 24000 40.00

70-120 783 237 33,56 8.56 34.00 90.18 37.00 153 76 9.08 2.00 40.00 24000 60.00
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TABLE 3. Contd.
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pH o.M Caf Oy Gypsum EC (_ Soluble Cations mg/l Soluble aninns g/l
Profile No. Depth in Cm
(1:1) b W Y dSme Ca” Mg™” Na~ K* €O HCO, (4]} 50,
A ” 810 784 5.26 2222 732 66 00 120 34 8024 447,62 1190 000 40.00 46000 140 00
1140 T35 4.95 4l 67 .20 7330 0% 12 0.0 S80I 1485 o0g 4000 500 Q6 i 99.
10-80 740 405 33353 837 78.90 107 40 855 580,19 1499 0.00 p00 $80.00 168.00
80-90 770 376 2611 656 58,00 124.30 160.20 738 10 16.90 0.00 3500 589 00 33550
90-120 7.52 294 3444 7.25 99 00 12604 106 44 73943 16 80 [UDI] 60 00 600.00 32001
8 0-20 787 376 2667 6121 3300 2943 7543 155 78 349 3006 0 00 20000 5913
3040 764 319 3611 756 1430 108.13 80.23 245 24 11.03 0.00 30.00 240.00 12463
N 40-55 7.62 313 . 80.00 9.66 500G 96 24 80.25 310.8% i2.16 2.00 9000 26000 149.50
55685 7.45 3.03 278 521 60 01 112.50 90.4) 38099 1518 0.00 QB.00 398 7% 102.33
55-120 7.62 134 i 002 8040 1122 6531 38265 14,28 000 97.00 420,00 86 46
9 0-20 795 405 19.44 675 15,80 56,42 4031 5589 4.66 0.60 40.00 160.00 4272
20-35 787 3.75 1222 567 1800 60.52 50.43 60.98 742 0.00 60.0G 200.00 80.95
35453 740 3.51 205 702 62.00 126.43 90.53 385.89 16.18 0.00 60.00 400.00 15903
4565 713 3.5t 3778 511 54,20 117.21 Y 41098 17.98 0.00 60.00 440.00 14148
65-130 780 351 389 512 66,30 114.22 90.23 44575 1280 0,00 £0.50 47021 11279
1o 0-10 7.80 4.15 13.33 618 20.30 67.23 55.34 70.89 8.97 000 30.00 150.00 22.43
10-20 762 386 3333 7.25 24.00 782 6031 90 7% 16,23 0.00 35.00 170.00 34.48
20-50 7.56 271 19.44 251 10.50 8131 6521 145.21 1275 000 40.00 180.00 24 48
—
50-120 780 214 389 6.56 4310 148.00 100,10 17298 iL38 000 6060 30000 12300




EFFECT OF DRIED AND LAND USE ONTHE WATER LOGGED ... 101

TABLE 4. Classification of the investigated soils of the area .

Soil profile No. Landuse Soil classification
1,2 Barren and logged Typic fluvaquents

3.4 Dried soil and Barren Halic Haploxererts

5 Cultivated for 5 years Aquic Haplargids

6 Cultivated for 5 years Typic Xerofluaguents

78,9 Cultivated for 10 years Typic Haplargids

10 Cultivated for 10 years Typic Xerofluents

Micro morphology studies

To study the development of scil profile under dried and land use four
profiles were chosen to representative the different soils in the area as the
following:- water logged soil profile 2, dried soil profile 3, land use for 3 years
soit profile 6, and land use 10 years soil profile 8. The data of the
micromorphological in Table 5 and Fig. 1,2,3,4,5,6 show that in soils of the area
the dominant skeleton grains minerals in the scils of the area are quartz,
fieldspars (orthoclase, plagioclase)} and (microcline), Muscovite, Biotite, Opaque
minerals, and heavy minerals (Zircon, Rytile, Starulite, tourmaline, Rutile,
hornbland, Garnet). The homogenous in the skelton grains distribution could be
refered 1o the homogenous in the parent material. Plasmic fabric in the water
logged soils are skelsepic and intertextic dominated in the surface layers while
agglomero and porphyro are dominated in the deep layers which could be refered
to the effect of parent material, while in the dried soil has isctropic porphyro,
vosepic, Agglomero, skilasepic and vosepic are dominated in the surface layers
and in the deep layers have single grains, also could be refered to the effect of
stratification of the parent material layers of fluviomarin deposits, and the land
use and management soils have porphyro, Agglomero, vosepic and skelsepic in
the surface and deep layers which could be refered to the effect of land use, and
management. Veids in the logged soils packing and mamulated vughs are
dominant, while chamber, plan, vughs and packing voids are dominant in the
dried soil and vughs, packing, mamulated vughs, channels and skew plans are the
dominant in the land use soils. The different in the kind of the voids could be
referd to the land use and management, Pedological features in the logged soils
are longitude fossels of gypsum, rounded nodules of CaCQ; and fossels, globular
of iron oxids and organic matter, ferrovosepic, and intercalary of gypsum, while
ins dried scils it is rounded fossels of CaCO; and calcitans, and in land use soils it
is broad calcitans, ferroorgans, intercalary of gypsum, longitude fossels of
CaCO,, original fossels plets, ferrans, gypstans, Globular of ferromangno and
ferromangans. The variation in the pedological features could be referred to the
effects of land use and management. Micro structure in the logged and dried soils
ranged between Apedal, primary and secondary pedal structure while in the [and
use s0ils it is ranged between secondary and teratury pedal structure according to
the effect of land use and management. From the previous study it is clear that
the soil profile of land use soils (6, 8) is more developed than the soil profile of
logged and dried soils .

Egypr. J. Soil. Sci. 49, No. 1 (2009)
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TABLE 5. The micromorphology analysis of some profiles of the investigated area.

Profile | Depth in Skeleton grains Plasmic fabric Voids Pedological features Micro
No. cm structure
2 Coarse single grains of common
quartz, frequent of fieldspars and Longitde fossels of
0-20 few opaque minerals and the Some parts have Packing veids gypsum, rounded A pedal (single
dominant heavy iminerals are skelsepic plasmic fabric. nodules of calcium grains),
starlit, tourmaline rutiie and carbonate and fossels
ZIFLon.
Coarse commaon normal quartz, Some parts have Packing voids Longitude and
frequent of fieldspars and mica | skelsepic and the other & rounded fossels of A pedal and
20-50 : . . . i some parts have
muscovite, few opaque minerals | have Intertextic plasmic CaCoO; exerts of rimary peds
as hormblende, struiite, and rutile. fabric. biological. primary peds.
. - Longitude and
Finc common normal quartz. few | Som.e‘}?ans have Packing voids rounded fossels of A pedal Soil
50-8 fieldspars and few opaque intertertic and the other CaCO.. glabuler of .
30-80 minerals, as biotite, hornbland and | have Agglomero plasmic s glabuier materials.
. ) iron oxids and
rutite. fabric. :
organic matter
Very fine and medium common
normal quartz, frequent of P . . The dominated is Primary peds
80-100 fieldspars (mictocline) and £ aborirgh();rlﬁljgge;cpl?:snniqci ) Packing voids, prstongitud | Ferrovosepik plasmic [ (the stratified
- moderately opaque minerals and T e P and marnulated vughs fabric laver of different
heavy minerals such as biotite, ’ planer texture classes),
augite, rutile and zircon.
Fine to medium normal quartz, Pedal soil
(o0utgo | few fine feld sparsnd fow | Porphyra skplic plasmic | - Simple Packing voids, || Rourded fosselsof gy
) opaque minerals, such as biotite, fabric. mamulated vughs 3 an {secondary

hombland , rutile and zircon.

gypsum

peds}.
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TABLE 5. Contd.

Frofite !)epth Skeleton grains Plasmic fabric Voids Pedological Micro
No. in cm features structure
3 Fine common normal quartz.
frequently fine ficldspars The dominated .
especially plagioclase, opaque | Isotropic porphyroskplic chambers and gz;l;ge(} Pecltal .SOI'I
0-10 minerals and few heavy plasmic fabric and vospic | planer and some CaCo N 4 gna mj 5 )
minerals such as, zircon, plasmic fabric. parts have calct;:n { ecoz ary
rutile, strulite, biotite and vughy. s peds
horn bland.
Medium to fine common
normal quartz, frequently . .
fieldspars (orthoclase and Agglomf:roplasnjllc f‘:"bn.c" . L Pedal soil
10-30 | plagioclase), opaque minerals skilasepic plasmice fdbr.“" S“.“p'e packing Calcitans materials
o . some parts have vosepic voids and vughs ) .
and few heavy minerals lasmic fabric (Primary peds
biotite, horn blend, zircon, P ;
and tourmaline.
Medium common normal
quartz, frequently field spars Single grains. some parts A Pedal soil
{medium orthoclase). opaque glc g § par Simple packing . materials, some
30-70 . have agglomeroplasmic ; Calcitans.
minerals and few heavy fabric voids parts have
minerals paque, zircon. rutile ' Primary peds
and biotite.
Medium common normal
quartz, frequent orthoclase
70-150 and plagtoclase. fopague Single grains. Simple packmg non A Peda:! soil
= voids materials.

minerals and few heavy
minerals {(horn bland, garnet,
strorlite, zircon.
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TABLE 5. contd.

Profile l?epth Skeleton grains Plasmic fabric Voids Pedological Micro
No. in cm R o features structure
6 Medium to fine’ normal quartz. Broad calkita
t_"rcquent_' field spars especially Borphyroskpiic Vughs. plans and ferr(‘)or ans a::i Pedat soil
lagio-clasé, few opaque’ lasmic fabric HERNS, prans . g material
0-20 plag AN _prasm . simple packing intercalar sum :
minerals, and heavy minerals distribution, vosepic } voids | lydgi.’p | secondary and
as {hornbland. gariet, shtrofit. plasmic fabric, ) A c?;gal:;‘o?sse 5 tertairy pedal.
zircon and tourmaline). 3
Fine to medium common Marnulated
normal and undulosequartze, Vosepic plasmic vuehs. channels Original fecal Pedai soil
frequent fieldspars corthoclase fabric, the related ancgi sk,ew tans pelts, calcitan, cdal sol
20-40 and plagioclase, few opaque distribution is infer cda?and, ferrans and material,
5, mineral and heavy mineral porphyreskplic sim Iﬁ’: ackin intercalary sec?pdary dand
(Biotite, zircon, garnt, straulitr. plasmic fabric. pvoi%s g gypsunt. tertairy pedal.
rutile). ’
Fine normal common quartze, . " Mamulated .
frequent fine plagioclase and VOS.EPIC plasmic vughs, chambers Pedal .30”
orthoclase, few opaque fabric. the related and channels Gypstans, ferrans, material,
40-70 \ ’ paq distribution is . - fecal pelts and secondary and
mineral and heavy mineral porphyreskplic interpeds voids calcitans tertairy nedal
(zircon, rutile, augite and lastmic fabric as simple | ¥ peda
hornbland). P ‘ packing voids. structure.
Very fine common quartz, . .
. v skels
frequent ficldspars (orthoclase gf:f;ﬁfl}:biﬁfliﬁzm Vughs, plans, the fg:'gzralisggg Pedal soil
70-120 af]d plagioclase; few opaguie related distribution is qomnnatcs arc ferrans and ma;erlal,
minerals and heavy mineral as orphyresknlic simple packing Gvpsta d (secondary
{biotite, horn blend. zircon and POTPRYTESKp: voids. ypstans, an pedal}.
plasmic fabric. fecai pelts,

rutile).

¥0!
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TARLE 5. Contd.

Profile l_)epth Skeleton grains Plasmic fabric Voids Pedological Micre
No. inem features structure
8 Fine commaon normal guartz, Skelasepic plasmic fabric - . .
L . Fhe dominais are Pedal soil
fine frequentfieldspars some parts have vosepic ) : Fecal (fongated), ;
) . o simple packing materials
0-20 (orthoclase, plagioclase}, few plasmic tabric and the voids and gypstan and i d
: opaque minerak, and few related distribution are . Globular of (primary an.
o ; mamuiated vughs secondary
heavy minerals as (biotite, perphyroskelic plasmic and chambers ferromangans wedal
zircon, horn bland, and augite). fabric. { ).
Fine to medium cammon Vosepic plasmic tabrcs, Pedal soi
normal quartz, trequent some parts have skelsepic Globular of o teriS(;
ficld spars (plagioclase and pfasmic fabric. The related | Simple packing, ferromangan, (se?:onda §
20-40 arthoclase, few opague distribution are vughs, mamulated ferromangans dal a:jy
mineral, few heavy minerals parphyroskplic and some and plans Gypsum and fecal riI:na dal
(zircon, rutile, augite, gamet parts have agglamero pelts. P rﬁzﬂr J
and biatite) and. plasmic fabric. pedal,
Fine 1o medium noemal quartz, Skilasepic plasmic fabric. Simple packing Pedat soil
frequent fine ficldspars S . . materials
- the related distribution are | voids, mamulated, [ Caleitans and fecal
40-55 (orthociase), few opaque and . (secondary
: : porphyroskplic plasmic vughs and skew pelts.
. heavy minerals, as (zircon, . pedal) and
o . fabric. plans. -
garnet, biotite, rutile). primary pedal
Medium common normal
quartz, medium frequent Agglomero plasmic fabric, Simple packing Calcitans and Secondary pedal
fieldspars (plagioclase and some parts have porphyro . . and some parts
55-65 . . . voids, and ferromangans and ;
orthoclase), few heavy skphic plasmic fabric and mamulated vughs fecal nelts have primary
minerals, as (homblend, augite, j skplsepic plasmic fabric. ’ pelts. peds.
zircon, strolite and garnet).
Medium commen normal
quartz, frequent fieldspars
medium piagioclase and Skpelsepic plasmic fabric, Simple packing Calcitans and S::;:giz p::ﬁj
63-120 | orthoclase, few opaque mineral | the related distribution are vouds, and ferroinangans fecal cp
) - . . have primary
and few heavy minerals, as Agelomero plasmic fabric. | mamulated vughs. plats. ds
(hom blend, zircon, garnet, peas.
tourmalin and strorlite.
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Fig. 2. Broad calcivosepic plasmic fabric (profile 3) plain (polarized x 23).

Egypt. J. Soil. Sci. 49, No. | (2009)
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Fig. 4. Secondary and terfiary struciure (profile 6) pIéih (x 12}.

Egypr. /. Soil. Sei. 4%, No. 1 (2009)
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Fig. 6. Globular of ferromanganese, pedal soii material (profile 8) plain (x 12) -

Fgyot J. Soil. Sei. 49, No. 1 (2009)
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Conclusion

The soils of the area under investigation form fluvio-marine deposits and
located in El-Manzala plain South Ei-Manzala Lake, Based on the morphological
description and analytical data the soils classified as Typic fluvaquents, Typic
Haplo xererts, Aquic Haplargids, Typic xero fluaquents, Typic Halpargids, Typic
xerofluvents.

The micromorphological data show that landuse soils are more developed
than the logged and dried soils which clear from plasmic fabric, voids,
pedological features and Micro structure as the following: - in logged soil
skelsepic, intertextic dominated in the surface layer and agglomero and porphyro
are dominated in the deep layers, while in the dried soil isotropic, vosepic,
Agglomero, skilasepic and vosepic are dominated in the surface layers and in the
deep layer it is single grains, The variation in the logged and dried soils referred
to the stratification of the layers of parenf material while in the land use soils
have porphyro, Agglomero, vosepic and skelsepic in the surface and deep layers
which could be referred to the effect of land use and management. Voids in the
logged soil packing and mamulated vughs are dominated, while chamber, plan,
vughs and packing are dominated in dried soil, and vughs, packing, mamulated
vughs, channels and skew plans are dominated in the land use soils, The variation
in the voids referred to the effect of land use and management more developed
than the logged and dried. Pedological features in the logged soils are longitude
fossels of gypsum, rounded nodules of CaCO; and fossels, globular of iron oxids
and organic matter, ferrovosepic, and intercalary of gypsum, while in dried soils
it ts rounded fossels of CaCO; and calcitans, and in land use soils it s broad
calcitans, ferroorganas, intercalary of gypsum, longitude fossels of CaCO;
original fossels plets, ferrans, gypsans, Globular of ferromangno and
ferromangans. The variation in the pedological features could be referred to the
effect of soil land use and managements. Micro structure in the logged and dried
soils is ranged between A pedal, primary and secondary while in the land use
soils is ranged between secondary and teratury structure according to the effect of
the land use and management.
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Typic Fluvaquenta, Typic Haploxererts, Aquic Haplargids,
Typic xerofluvaquents, Typic Haplargids, Typic xerofluvents.
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Skelsepic, intertextic &ali) o (o poily 1ay dlall onl Y1y daal
il 4 3 agglomero an porphyro Lew dadaudl ikl 4555
isotropic  2pw Alall sl MU 8 Lap sk sl Y1 3 digeadl
iLkll 4 porphyro, vosepic, agglomero, skilasepic and vosepic
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=l Y1 4 Ly Packing and mamulated vughs ce 5 jLe Ll
——al ¥l5 Chamber, plan vughs and packing 0,8 il
vughs, packing, mamulated vughs, channels g S5 4 ey 3l
0S5 ABudl ol MY 8 A Jead yalkdly and skew plans
longititude fossels of gypsum, rounded nodules of CaCO;,
globular of iron oxids and organic matter, ferro vosepic, and
rounded 585 Alal b V) 4 L intercalary of gypsum.
plaall il de y )3l ol Y1y fossels of CaCOy and calcitans
gyl
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Broard calcitans, ferroorganic, inercalary of gypsum, longititude
fossels of CaCQs, original fossels plets, gypsum and globuiar of
ferromangans.

Jua¥l sl I an s A slsadt Jalall 3 s el CABNAY
el Y1 40 ans Ba Lyl Aaally (ras¥) sl g ekl il
icy il el Y 4 iy pedal and secondary s diladly dadl

Aoy 3a) el Y1 O 223 B Lae secondary and teraturay el 3
ARy Filall il Y1 e gt JSI lgolhd
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