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1. ZINT.QLUCTION

In Arab Republic of Egypt, horizontal agricultursl
expansicn aims at reclaiming and cultivating more than two
milliion fedden of barran lands. One of the areses which

is now under investigetion is Siwa Oasis,

The Depressien of Siwa is about 380 square kilometers
in area lies in far west of Egypt on the Libyan border,
only —%— ¢f which is now under gultivation, while the rest
of the area is virgin scil and mainly saline, reck, or
cecupied by szlty lakes. Some historians believe that
large areas of highly productivity were cultivated in Siwa
for a long time, However, secording to the recent studies
no evidanece iz found indicating thet these large areas were
once extensively cultivated asccording to the different locsl
problems {Parscns 1962)., Through proper and suitable

mansgerent & good area of this Ozsis can be used.

There are about 200 naturslly flowing springs in Siws
Cagis, their water is relatively of poor quality since it

containsg high amounis ¢of soluble salts,

The present work wasg carried cut to study the feritility
gtatus of cultivated and the virgin soils which could ke put

under cultivetion,
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Also the study has included the svaiuvstion of water
giality since it is conzidered one of the limiting factora
for expangion with resgpect to salt concentretion and boror

content for most springs in this sree.

1,1 Location of Siwa Qeasis:

According to Parsons {1962) Siwa Depression is a
closed inland bagla situated in the Western Desert between
longitude of 25®and 2& °E, and latitudes of 29° and 3C °.
It is located about 65 Xilometers East of the Libyan -
Egyptian frentier and 300 Kilometers south of the

Mediterranian sea,

Siwe Oasisg isg elongated, about 75 Hilometers in B-W
direction and from 5 to 10 Kilometers in N-S direection.
It is bounded in the north by escarpments rising about
100 meters above i1ts floor ard hounded in the south by
belts of sand dunes trending in North East-South Weat

direction.

1.2 Formation of the Dasisz:

The geological nature of the Oasis was postulated
by some Iinvestigators into three hypothesis i1-
1) The first hypothesis was reported by wetwally (1953

and Said (1962}, they stated that wind is the main
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excavetion agent which is responsible fer the forma-
tion of all Oasiz in the Western Desart of A,R.E.
Siwa Depression, therefore, was formed in the extreme
arid conditions that prevailing during the Helogene

time,

ii) The second hypothesis ig defined by El-Askary (1968)
and Gindy et gl (1969) as the structural hypothesis
where folding and faulting in the early tertiary time
regulted in an uplift movement of the area, The major
excavation agent iz streem erosiocon, from reinfall,
which oseurred during the plesitocene time and cont-
inued in the early Holocene time until the ﬁepressiOn
attained its slope. They gtated that this iz evidan-

ced by the presence of dry drainage lines and pleyes.

iii} The third hypothesis reported by Zakaria {1972} 1is
considered a modefied resultant of the previcus two
hypothesis. He stated that Siwae Depression resulted
from the combined work of,

8) The action of tectonical movements {compressionsl
forces),

b} The sction of water ercsion during the present
arid conditions. According to the recent hypo-

thesis, Siwa Oasis and its surroundings formed an
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upward zone oriented in an E-W direction plunding
to the easiern side during the Early Tertairy
time,

Intensive erosional processes occured during the humid
climaticoonditions that prevalied in the pliocen - pleisto-
cene time (late Tertiary), Therefore, excavations took
place by means of water abrasion which led to the initia-

tion of sub elosed depresgion.

1.3 Land use and natural vegetation:

Siwa Casic is about 980 sgquare kiliometers in area,
and only about 1/6 of this area is under cultivation while
the most of it contains saline patches, rocky formations

and salt lakes as stated byFakaria (1972).

The cultivated soils of Siwa Uasis are considered man
made due to the presence of the deep plough layer, The
surface is cccupied by a variety of younger unccnscolidated

deposits comprising eaclian sand and salte:
Five main land forms are easily distinguished in this
area as stated by Harags et &l (1974).

i) Playase: Thev occupy wide tracts of the piedment plain
end are charactierized by the coccurrance of scattered

cultivated areamas, porticns of such ereas are sgalinimcd
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ii)

1i1)

iv)

v)

and the surface oecome geccupied by rough slabs compo-
ged of mixed sand and saltg locelly known korsheif

wich are not suitaole for cultivation.

Buttes: They present throughout the piedment plain,

as mentioned by Zakarise (1572) and Harags et al {lé?&}.
Taeir hights range from 30 to 100 meters above the
Floor of Depression such as Qabel Siwa snd Gabel

El-Mouta ]

The Cultivated land: The land used for permanent
crepping (barly, alfalfs, etec.) are about 900 feddan
regtricted to vicinity of Siwe Town and Aghurmi;

Cther cultivated areas reach 2000 feddan near El-Zeit-n~
Maraqui and ¥Xhamissa are cultivated with dats palms

and olive trees, Begides cther areas scattered are

recently cultivated with palm, olive and citrus _fremes.

The sand dunes: Send dunes, reported by Zakaria
{1972) and Heraga et gl (1974) oriented in a NW - SE
direetion and rising more than 10 meters above the
floor of the piledment plain., They occupy the Sguthern

portion of the Depression.

Lakes and lacustrine depesits, They are mainly locatzd
gt the shoriines of old lakes at elevations of 8 - 12

meter below zea level,
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Harage et al (1974), reported that the surface horiz-
ens are essentially eompoged of Hael crystals znd grpaum
mixed with sand, these saline deposgits are very hard and

thiek,

The prinecipal agriculiural productiocn of Siwa Qasis
are date palms and olive trees, while small areas of seils
are suitable for ecitmus, barley and glfalfa. On the other
hand some native forage such as common sadge, Tlarsh Skear-
grass {Cledium iariscus Cypera cese)., Camal throme ([ A.
Mourerum lequmincsea ) and Matsedge ( Juncus arabicus ) are
aelsc grown in smell areas having relatively high water

tablie,

1,4 Climate:

The metegorological records of Siwa Gasis covering a
peried of about 30 yeasrs ghow that the preveiling climato-~
logical conditions are as follows :-

~ The mean rainfull is $.9 mms/annun.

~ The mean relative humudity is 48 %.

~ Evaporation ranges from 15.3 mm/day in Jully to
5.0 mm/day in December,

- sonthly maximum temperature range bhetwsen 19.7°C
in Januray to 38,.7°C in Jully,

-~ The preveiling winc blows the norta west, north

and north east,
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1.5 Previcus Studies on Siwe Soils:

1,5.1 Texture:

Previous investigations indicated that Siwa Scils
ere generally light in texture. Zein El-Abdien (1952)
reported that the texiural classes of Siwa so0ils are sand,
sand loem, ancd loam in few locations scattered in the Casis.
He added that this type of fexture has been criginsied from

wind born sand,

Similar results are found by Saleh (1970) who reported
that the textural classzes of fiwa Casis are sand, sand loom.
loamy sand and¢ sand ¢lay loam. On the other hand Gomha
(1976) added thet the texturel elasses in Siws Soils =are

gand, loamy sand, sandy leam and loam,

1l.5.2 Calcium carbonate and its distribution:

lMost of Siwa sgoils econsidered as highl« calearcovsa.
ginece calcium carbonate content is generaliy higher then
10 % except in the wind born Sand soils, Zein El-Abdein
{1952). He alsc stated that calcium carbonsate content

widely wvary from one location to ancther,

The wind-born sand soils localities, which have low
carbonate content and high percentage of coarse sand, sre
found on the skirts of the southerr and northern plateaux.

as well as in the eastern part of the Depression.
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1,5.3 The salinity status of Siwa Qasis:

In Siwa QOasis Porbes (1921) found that the loamy
goils centain 47.52 % of total soluble =malts, but ht soills
which are characterized by its sandy loam texture contain
from 5.48 to 22 percent of total scluble salts, Zein El-
Abdein (1952) classified Siwa scils o coultivated, where
galinity is nof more than B200 ppm., and neglected aress
where the salinity reaches as much sg 500,000 ppm,, in
the so0il suriace, Saleh.(19?0) stated that the salinity
of the saturation extract of some cultiveted scils in Siwa
ranged between 900 to TOOC ppm., while the galinity of
irrigation water ranged between 1900 to 8200 prm., He
also added that when the water tabls is low, scluble caleium
was found to be ihe prodominant cation followed by sodium
and that sulfate is the major anilon followed by the chieride.
Haraga et al {(1574) stated in a study on Siwa soils that
the electirical conductivity of the soil extract ranged
frem 2.4 to 37 mmhoes/Cm 25°0. iorsover the surface accumu—~
latior of salts which is locally naned korsheif; reaches to

200 mmhos/em at 25°C,
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1.5.4 Warshes feormetion:

Zein El-Abdein (1952} mentioned that szlt marshes
are formed at the bottom floor eof the COssis Depression due
to the seepage from springs and drained water, therefores
the water ftable raises to the s0il surface and forms salty
marshes {Korsheif), He further added, confirming the results
of Azadien (1930}, that soluble salfs are contineousily
removed downward in the deep sirata due to excessive use
of irrigetion water, The auther slso found that the eridity
of the region with ite continental olimate on one had, and
the salinity of irrigation water witn a subsoil water table
near the surface on the other hand, create ssvere conditions
in the calecarcous soils of the Oasis, He added that amual
plante do not endure the high salts content in the soil of
the neglected areas, but palms and olive trezs furnished

with deep root sysienm grow satisfacitorily in such conititions.

Burther analysis was earried out by Salea [(1970)
Haraga gt al (1974) and Gomha (1976} indicafting that the
orgaenic matter in Siwa Soils is relatively low owing fo
the prevailing climatic condition and ranged bhetween 0.03
to 2.83 %., They added that the exhhange properiies clearly

indicate that Siwa soils are reletively poor as they have:
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g) Low orgénic matter content, and
b} relatively low ¢lay content besides its higher
Ca an percent,
The C.E.C. wvalues of Siws Scoils ranged between 0.4 -

.2 megfloog soil,

1.5.5 Water managment ¢f Siwa Omsis:

1.5.5.,1 Sources of irrigation water:

In this area the only scurce of the irrigation
water is the ground water that flows from maeny springs
spread all over the Depression. Wost of the presently
aprings were used in aneient time and some have been rece-
ntly developed. The springs with larger flows are zometi-
mes allewed to discharge continuously into irrigation
Canals, but the flows of the weaker springsare usually
stored by plugging the sutlets of their reservoirs and

then releasging the stored water from time to time,

The source of the ground water discharge from the
iceene bedrock appears fo be from the deeply underlying

Hubisn sandstone reservoir,

1.5.5,2 Quantity of irrigation water:

The flows of springs wary widely tircughout the
region. The vetter springs flow ia exeess of 1000 mBIday

and the larger ones produce much more, i.e,, Ain E1 Gobba
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