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When I visited the United Arab Republic (Egypt) in the spring of 1964
I' studied a number of soils in the Southern part of the Nile Delta. It was quite
remarkable to learn that, except for a few minor areas, the soils in the Central
and Southern part of this Delta were almost non-saline. In comparison with
similar soils of the Tigris and Euphrates plain in Central Iraq (BurmNea [1]),
which are very saline, one would expect most soils of the Nile Delta to be
saline also. It therefore scems to be worthwhile to study the soil salinization
processes and factors involved in Lower Mesopotamia and to compare these
with the Nile Delta, in order to obtain valuable information that can probably
be used when reclaiming alluvial soils in arid regions.

According to ELGABALY [4] the main source of salinization of soils in
the Nile Delta is the replacement of the very old system of basin irrigation
by the perennial irrigation system. This system was introduced about a century
ago and gradually expanded over the whole Delta.

Huwrssos [5], who is working in practical tile drainage pilot schemes in
the Nile Delta, is also surprised that salinization is not a serious problem.
He points out that in the Southern and Central part of the Delta practically
no soils exist with a high salt content in the surface layer or with a high water
table. He concludes that this is caused by the typical aspects of the hydro-
logical profile. Soils are very homogeneous, heavy, compact clay soils (40 —609,
smaller than 2 micron, and 909, smaller than 20 micron), with an extremely
slow permeability in the substratum (average 5 mm/day). This heavy clay
layer (thickness 7 to 25 mm) overlies very permeable sands, through which
percolation water is transported to the northern part of the Delta, where
salinization is a real problem. Although these factors mentioned by HuLssos
certainly contribute to the almost non-saline status of goils in the Central
and Southern Nile Delta, we found that some other factors, explaining the
high salinity in Mesopotamia and the relative low salinity in Egypt, should
also be mentioned. These are listed below.

1. Soil parent material

The origin, properties and substrate of the soil parent material in both
countries are quite different. In Soils of Iraq (BuriNga [1]) T already mentioned
that for these reasons soils cannot be similar. The Nile sediment originates
from tropical regions, partly with igneous rocks (Blue Nile), whereas the Tigris
and Euphrates sediments are weathering products of mainly caleareous rocks
of marine origin in the temperate mountain regions of Iran, Turkey and Iraq.
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Besides differences in clay minerals there also is a great difference in soil
texture and lime content. In Mesopotamia lime content varies from 25—359/,
whereas in the Nile Delta lime content is about 6%,. This and the coarser soil
texture in Mesopotamia are the reasons for the much higher permeability and
capillary rise of soil water in most alluvial soils of Irag. The coarse, sandy
laver in the deeper underground in the Nile Delta is absent in Mesopotamia.

2. Hydrology

The flood period differs in the two countries. The maximum discharge
of the Tigris and Euphrates rivers is in April, but that of the Nile in September-
October. This leads to an entirely different agricultural management system.
In Central Iraq dykes along both rivers are built for flood protection. In Egypt
there was no need for flood protection, almost all land was flooded (basin
irrigation) and winter crops could be grown.

3. Trrigation and sedimentation

Due to the hydrological conditions and the very great distances in
Mesopotamia, irrigation canals and diversion works were made since the
beginning of irrigation some 6.000 years ago. As a result of irrigation sedi-
mentation the land has a typical meso-relief consisting of irrigation levees
and depressions. The levees are higher and much lighter-textured than the
depressions (BurixeH [1, 2]). In Mesopotamia there is almost no large-scale
land levelling. Trrigation depressions have no natural drainage. The water
tables rise after irrigation and soils become saline, often even saline-alkali.
All irrigation levees are highly saline (puffed solonchaks, sabbagh) mainly
as a result of seepage of irrigation water and the very high capillary rise of
the soil-water (medium textured, hot climate, rapid supply of ground-water).

In the Nile valley, which has also been cultivated for about 6.000 years,
the flood irrigation has not built up a meso-relief of irrigation levees and
depressions. Moreover the Egyptian farmers have levelled all the land. Thev
also used much more irrigation water per ha and their agricultural system
has been much more intensive. In Mesopotamia the irrigation works were
often destroyed in war time. This has contributed to the salinization of
extensive areas.

The much simpler basin irrigation system in Egvpt could be repaired
much more easily if anything was destroyed.

4. Ground-water conditions

As a consequence of geepage from rivers and canals and the method of
irrigation the water tables are high in irrigated areas in Mesopotamia. In addi-
tion the soil water is highly saline. The sandy underground, the basin system
of irrigation, the slow permeability of the clay soils and the absence of seepage
are the main reasons why water tables in the central and southern part of the
Nile valley are not high (Hurssos [5]). Another effect is the presence of a
fresh water layer in the upper part of the ground-water, due to rather heavy
irrigation and intensive cultivation. All lands have been cultivated, even when
the svstem of basin irrigation was in use.
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3, The system of agriculture

In Iraq, where the population is relatively thin, the svstem of agriculture
always has been a fallow one. Much idle land occurs in the Mesopotamian plain.
Population centres have shifted from one part of the plain to other because
of salinization or changing river courses. An extensive system of land use in
irrigated arid regions causes high water tables and soil salinity. Since the
system of perennial irrigation has been introduced in Egvpt, a very intensive
cropping system followed. Rotations with 2 and 3 crops per vear are generally
applied. Permanent, intensive cropping and irrigation, partly in connection
with drainage and intensive land levelling in combination with the above
mentioned soil and substratum conditions prevent land from salting up.

6. Sotl climate under non-irrigated conditions
am

It is also quite typical that small strips of idle land along roads, canals
and near houses in the Nile Delta are not saline, at least there is no efflorescence
of salt. This is probably partly the result of differences in precipitation. In Cent-
ral Iraq where such idle land has a salt crust on the surface, annual precipita-
tion is 134 mm, in Cairo only 30 mm. In some periods in winter soils near
Baghdad become moist to a depth of a few decimetres. As a consequence
of fairly rapid evaporation of soil moisture, salinity increases in the soil surface
layer. Near Cairo non-irrigated soils become moist in the upper few centi-
metres only. The rest of the soil is completely dry. As capillary rise of soil
water is very slow the capillary water column is very short. In Mesopotamia
this situation is the reverse, which is probably the main reason why non-
irrigated soils are extremely saline in this area.

In conclusion, it is stated that the differences in salinization between
the Mesopotamian plain and the Nile Delta are caused by a combination of
various factors.

The most important factors eausing high salinization of soils in Meso-
potamia are:

a) the meso-relief as a result of irrigation sedimentation in a typical
pattern related to the lay-out of canals and ditches,

b) the light texture of irrigation sediment in combination with an extre-
mely high lime content, causing high capillary rise, relative high permeability
and seepage,

¢) the extensive fallow system of agriculture.

The most important factors preventing soils in the Central and Southern
section of the Nile Delta from becoming saline are:

@) the heavy textured, very slowly permeable clay layer overlying the
deeper, permeable sandy layver,

b) the very low capillary rise of soil water,

¢) the intensive irrigation and cropping system and good soil mana-
gement practices.
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Paznuume me)xny saconenuem roys MecomoTamcKoil PaBHHHLI
H 1enbTel Huina

. BOPHHI"

lCocynapereennbii CelbCKOXO3SHCTBEHHbI YHusepcurer, Barewunren (Connasmus)
Peatome

B xone oauoro us sacepanuit cnennansHoii Komucenu F. A. O u U. N. 8. F. sechoit 1964
roga B Kanpe noggepriu 00cysKIeHHI0 BOTPOC 0 3aCONEHHH MOYB aenbThl Hiuna,

K cBoemy yauBnennio Mol 06Hapy/KIII, 9T0 TPONECE 3ACONEHHS B I0XKHOI yacTH JACABTLI,
K ceBepy oT Haupa MpoTeKaeT He 04eHb MHTEHCHEHO. [IPH CPARHEHHN TIOUBEHIbIX YCIOBUH 3Tol
UacTH Ae/bTh Huila 11 CROAHBIX NOUBEHHLIX YCII0BNiT B palione pex Turp Espar, ocoGenno
B Cpeanem Mpake, uTo BOpoueMm yrKe SIBIIIOCH TNPEIMETOM AETANBHOrO nayuenusi (BuriNgu
[ 1), Moxs0 ObL10 Gl 03KHAATE 1OPAS/0 GoJIee CHITLHOIO 3ACOICHH NOYB B jenbTe Hia. Hapsiny
€ NOpa3HTeNnLHON PasHuIell B X0e NPOLECCOB 3ACoNeH s, HAGTIOIAIOTCS SHAUHTENBIbIC OTAHYMSA
I B CAMHX MOYRAX, B OTJIOMEHIH HAHOCOB, HHTEHCHBHOCTH HCHOML30BAHMS 3eMelih, CHCTeMax
SEMIENHS H OPOUIEHHST, 00padoTike MOUBLL, [IJIOTHOCTH HACEECHIS H AP, VCIOBHI. ITpu ana-
JIM3€ PA3MHYHBIX (AKTOPOB, DAMSIOINIX HA MOYBOOGPA3ORATENLHBIE TIPOIECCH B AJTIOBHA b
HbIX paidonax Erunta u Mpaxa, MOXKHO TIPHTTH K BBIBOAY, YTO OTH [POLECCH BHAYNTCALHO 01—
JIHYAIOTCS APYT OT APYra, H HEKOTOPLIC M3 HIX HIPAIOT 3HAYHTETLHO (OMBLUIYI0 POlb, YEM aC-
TaibHple  (BURINGH [1]). ThnaBHble pasnmnuMst creayiouie:

a) Xaparrep H cBoficrea MaTCpHHCKOH mopoabl. B penvrte Hitia MaTepHHCKAs nopoaa
SIBIACTCH HAHOCOM, MPOMCXOTSTINHM U3 TPOTHYECKIX PaloHOB, B JOJHHE YKe pex Turpa 11 Eg-
para MaTepHHCKasl 110POja MPEeACTaRiseT CODOH MPOAYKT BBIBETPHBAHHSA MOPO ¢ BBICOKMM
COAPKAHUEM UIBECTH. DTH TOPHBIE TIOPO/L PACHPOCTPAHEHB! HA TEPPHTOPHH 30HDI C yMepen-
HeM KaumaTom Typui, Mpana it Mpaka. B 10>KkHOIT yacTi fensTel Hima GOJBUIHHECTEO Tous
HMeeT Gosiee TSHKEDLI MEXaHHUYCCKUIL coctan, Gosiee YIIOTHEHHDIC [ MEHEe BO/IOIPOHHIIAEMBIE
yem noA00Hble nouBL B Mipake, KOTOPLIC XaPAKTEPHIYIOTCA BHICOKHM coepsKaHHeM H3BCCTH
(25—35%, mapectn). B penste Huna noAnaxoTHLi ropHsosT XapAKTCPHU3YETCS OucHbL Hebaro-
NPUATHOH CTPYKTYpOit H Manofl BogonpoxnuaemocTsio. Bioas kaHanop B HEKOTOPBIX MecTax
HAOI0IAKTCSL H 3ACOJIEHHBIC 110uBn, 00PA30BABLIMECH B DE3YILTATE (uabTpainn Bog. B Gosik-
LWIHHCTBE NMOuB JIeJbThl Hina kamuuiasipHoe MOAHATHE BOJALI OUYEHb Majo H He IPEBLIIACT
10—15 em,

0) Cnocodsl opomenHsi. B MpaKe yke B HPOAOMKEHHH HECKOMLKHMX BEKOD CTPOAT OPO-
CHTELHLIE KAHATILL, H TDOBOISIT HX OUACTKY OT MIIA M AP. 0TI0eHHH, TT0eTPOeHE! 0pocHTeTh-
HbI¢ [UIOTHHLI H BOJOXPAHMIIHING, H CO3/1aH XapaxTepHbIi mesopenbed (BUuRINGH [1,2]. Ou-
HAKO, 9T4 CUCTEMA MPHBCIA K BOSHHKHOBEHHIO 11POOICM 3ACONCHHS 1 00Pa30BAHHST e OYHBLIX
nous. ¥ jienpThl Hiuila xapaktep pexii GaronpHsTeTByeT pacnpocTpaHCHLIo OPOLUCHHST METO-
A0M SATOONCHIT, HO 3TOT METOJ B MOC/ACAHHE TO/bI 3AMEHIIH MOCTOSIHHBIMU OPOCHTCILHLIMH
KauaaaMil. B pesyiabrate 9Toro BepxHuii cioil TPYHTOBOR BOAL HE SBAHCTCS BACOJICHHBIM, B
MecomoTaMHI JKe TIOYTH BCe I'PYHTOBLIC BOAB CHUNLHO 3aCOJICHHLIE.

B) CHeTema gemaeiledilsl H 3eMIel0Nb3oBainsa, B aenbre HHla [CTIONRS0BAHNE 3eMe
H PACTCHUEBOICTBO Bechma HHTeHCHBHOe. CoOHpAIOT 10 ABA-TPU yposkast B To1. B Meconoramum
CCIBCKOC XOUAICTRO BE/IETCS 3HAUMTETRHO MCHEE HHTEHCHBHO, MCKJIOYCHHME COCTABNSOT He-
KOTOPbIE HedoaLume pafionn Ba swcoxom Gepery Turpa o Edpara, Ha Teppatoprn Cpejiero
Mpaxa. Boablunuerso seMent 0GpaGaThiBaiT TOJALKO OHH pas B ABA-TPI I'0jd, B O0CTANBbHOC
Bpessl OHH HAXOISITCS 10T TEPE/IoroM. 3eallell0 baoBante, BKIoNasl Clojla 0 MeIH0paImo i
NNAHHUPOBKY 10Jeil, 3HAYNTEIALHO HHTEHCHBLCe B Erunre.

r) Husar cpapHHBaeMbx Teppurophil taoke pasiduen. B Bariane CYMMA ro;10BHIX
ocaaros coctapssier 134 mu, a B Katpe peero 30 s B oxpectuocTstx Baraana 8 TeueHHe 3HMb
TouBa YBIAKNACTCA B HCKOTOPLIE NEPHOAR 10 TIYOHHLI HECKONLKUX JCLMMETpOB, Henapenne
VBCNTUHBAET 3aCONCHHOCTL BEPXHIX TOPHIOHTOB. B oxpectnoctax Kaupa nousa de3 opoineHHs:
HUKOIIA HE YBIAKHACTCA HA [JIVOHHY D0Nee HEeCKOIBKHN CAHTHMETpOR.



