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I. 13TKODLCT1ON

L ue to the baeinm systam f irvig tion .rdertuxen for
nNe Cr p yesrly patstion, tie¢ Loilb ol EReypt were -sell
Enown slong thousande of years aeo to be pf Lipgunly precue-
tive nature, In eplte of tlat unc according to tue ircrease
01 population end limited cultivable area, it was nucessary
tc w.ake the crop rotation as to be peraissiole for wore
than cne crop Der year, Therefsore, the bauin irrieswtion
degign wam eubes.ituted with pemmanent gysteaw, A8 pPemanent
system of irrigaiion is elweye known to be conflected with
relatively high zoisture conditions, the problem of field
drainage wae srised to be solved hy different syesteas eisher

as open draine or as underground tiles,

gsince wood, stoneB &nd gravels hac been ueed in f{illing
certain drainage pasrages, install..ent of tile drainsge had
beer initisted within the 15& century, According to
several field investigetions, locally cerri:zd out .n Egypt,
the applicetion of tile drainage wee established in twenty
thousands feddans of Menofeya Governorate to be gradually
expanded through almost the whele area of that Govemmorate

Therefore the aim of this investigetion was to study the
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ef'vect Al the irotellaent =t *flu oridn: on L)l cLLrcGlere
istices in oertain mreas of jonofey. rvemors'e whiol. were

subjeetcd to rel:itively impeded arsinage conditinns,
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11. RkVIEW OF LlTakaTWka

The effect of drainpge on ferLtures ol suiIly wis
investigated by wm.ny workers, To follow easlly the review
on this subject, it seeme better to introduce sush dsta

un.ir differant subheadings,

1, Drainege end nhysical pr:pucties of eril,
‘. Drairege snd chaaical aspect. and _ove.ent of salt

tolutions througn ana out o1 #o01l profiles,

11.1, mnlag! smd Pysieal Properties cf Beil,

The soils of Esypt are considered by wucit 1nvestigators
such as Bell (1933) to be of alluvisl nature tu:t were wnd
still forned frou mud sedimentation of the River lLile and
ite canals, Tabid (1960) reported trt.t the {ine cl&y
fraction ‘n the soil profile slightly incruesed with depth,
™is refered to the migration of clay fraction with. the
irrigation water fram the upper layers and its sediaentation

in the deeper onsa,

geveral inveetigations were cerried out for defining

the etatus of calcium carbonate in the alluvial soils of
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Abdelesnl 11061 ), 1N & DeQueithd ® et 4 SN 4 ioDu at
Luorterd, Kaliobia Coverrer o, . ra Moo N ES § '

cotben -te eontent in ¢ 1 fluctuetea boetwern 4,1 ot . :|,

In a discuseion for the rtatut ui Ty~ it the alluvial
scils Of the . Hee.y Zeinel-gbeanine gt nl. (1 66) repcrted
theét the uainly two soureces of CeClzr In tre Z1le alluviua
were the fire nirticles of Cau. 3 w.aed sutt. D 11l€ suspenaed
Latler, ¢ sdced thet CaCuy could be foruea throupl trans-
loristion ot Call'Cls}ry usuelly lound .r irviesti.n water
end Boil solution in varieble quantities, into CaCl;, He
atdced th:t these rojuble cerbonetes i, Lt cocululate in

the surfece l:ycre 88 & Tesult ol t.eé eveaporation ol soil

water irn cley soile having low ncecriesbility,

Sev ral investigations were carried out icr evaluation

o: bulk zeneity in the zlluvial coils,

El-Shal (1353} found that tue oulk demsity in menofaya
Governorate soils was 1,11 g/um3 in tce 0~Y0 @m layer; it
inereased with depth up to 1,45 g/em® in the 50-70 au.

iaver,
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slehal (lysl) feund that tre sverage buix denuity few
ooil before nlouyghing Yuried vetween Leld wnc 1, 4 d&u""
ip the 0-13 am lsyer, snd between 1§33 :nu 1,41 & aud in
e 13-20 ao layer, After the tirvrel ploushing, it fluctue-
ted between 0.9 and 1,07 g/m" in tue J-13 au layer and

between 0,99 snd 1,356 g/em3 in the 13-25 aa layer,

Moierture eonditions usually have zuch to do with the

bulk deneity of soll,

Brill and pleck (1953) studied the residual effect of
irrigetion on soil phyeical propurties, They suowed that

the bulk density incoreased by irrigetion,

Akatsuka, gt al. (1965) studied the effect of tile
draines cn the bulk density of heavy clay spils, ne showed
that the drains 1 m deep at intervsls of 12 w aade the
bulk density cnd lesrge pore spsces increased, DPore-size
cictribution indiceted that ageregate fomez=tion was accele-

rated by such mansgement,

values of bulk density is known to be reilected on

those representing the total poroaity,

Zefnel-abdedine (1959) reperted thst the total perosily
‘in most iommy veils is 3, This velue was 47 sud 53 in

L4
s 1
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luy loun end riesvy elay :oiln respectivily,

Bishei 1061) teund lLut tic sverige toutal porotity
percent 1m tne soll of Csiro Univercity eaperiuvntel Fam
at Giza before sloughing ringed Letween 34,45 &n0 42,59 2
in the 0-1% om layer, and between 25 46 snd 20,67 4 in the
13-28 aa, layer, After the first plourhing, the vulues
iroreaged to 48, 26-55.6u0h, 28,03 - 55.17 in the 0-13,

13-25 au leyevrs respeotively,

4ilisu kes 11964) showed tuet in dreired aeronc-gley
leaehed asils under perennicl herb. ge, voluae wel,kt

increased and vorosity of the upper horizons decreased,

Nesterova (1966) wentioned th.t drainage Oy depressions
and olosed collcctors, designed to accslerate tne run-off
on the soil surfece and within the soil during the amonsoon,
iaproved the water sir regime of tbe plowed top 20 am of
soil, but had nractically no effect on the Z0~-100 en layer

which reasained practically saturated with water,

Sukavestakas (1966) pointed out that in & lithusniam
fen bog with & peat layer 2-3 %o 8 m thick, wole draivage
in additiem to tile draimage of scper drains improved the
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sir-solisture, tauperature wrd nutriont regia.. of the soid,

Yaumoy (196%) veported Lhal i & 3=y ur® eapullaent
in Kerelia (U, 8.5,H.), 8Y.iteuut.c dreinmew by drains 16 &
spert during the vegetitive pericd f.proved the water and
air regiae compared with draines 3¢ w ap&rt or 2 net work

ot open dresinsg 10 m apurt,

According to eeveral irvemtigstors such .s Kelley {(1l93sl},
sodiuu ss&line sclls undergo certain lwportwnt physiochesical
ch.-nges as a result of lesching, 4,6 the coluble sulle are
lesched out, tne colloidal perticlee tenc to be disperesed
snd this becomes cqpecislly morked when xwa' ione couprise
3 Ligh percentage of the tot:l eachengeadle cutions, The
reeult is that tue dispersed psrticles are leached dowm-

wsrd, snd fam ¢ dense-sub-soil horizon,

Harris (1931) reported that the peraeabllity decreased

exponentially ss sodium percentsgc increased,

Avers (1951) studied the direction of sroumd-water
flew and developaent of water table in scil profile under
conditions of 8alinity in an area characterized by a gently
undulating floed plain of recent alluvial deposits, He
showed that ithe mmalysis of ground water theory indicated
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Liat iph witer Luble wau L' e "euuit Al Owlul or Lrrigation
vitluent seepsye, necrsmring roil perLoubility snd wlluwiale
cone frmueti-n, il selt concenttr L.ons i lidn wedl
profileg, in the ~ireection of , rouncd-"ater flow, ocourced
wrere predominmtily cosvrse 0. uediug texture cnanged to

fine ones with resulting decrewne of per.eubijtty cn flat

anc¢ lewer-lyin, reglons,

\

Dieeker and Van Setil Fraarce (1953 showed that
dreinege st =4 ft, deoth end 150-200 ft, apart werte all
about equelly effective, Varistione in tie eftficiency of
drainage weTe due to the het.rogeneity ot the woll
(perticulsrly in reepect of byaraulic conductivity and pore

size digstrioution) rether thep to tne aifferent treatwents

thLempelves,

The developuent of phycsical iwnecruesbility in alkali
80il was usually corvelatea sith the percentage of sodium
gaturation or degree of clkalinization, wWhen tae sodium
sgturation percentage exceeded 15 percent, detevioratien
o‘f the physical properties of the soil generally sets inm,

Jacksen (1958).

chen (1964) concluded that applying Ca{Ok), at 3.30
ne, /100 g eoil (te pH 6.6) significantly increased the
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penaeability obut with 6,60 e, /1. ¢ uoll Lie pe weablliny
decreascd, the ctability index :nd pore snuce ausociunted
with .n,.4 au pceres (tersicn .,1 wta,) incresscd snd bulk
density decreascd, Applying Lwin hLad ti.e opposite ettects
to Ct(OI:);_. wherers 1501 hud the su.e effecty &t ';uwh)z

cn both pere spree ¢nd bulk deneity,

Bowsr, &% al. (1965) shcwed thetl ti.ere was an luter
relationship between penneibility und exchangeable :.'a+
pereentage, Bilva et al. (1965) also reportea tu..l vlow

pemeability sas relsted to high exchanperble-I'a percentage,

Rogowski ot Al. (1966) carricd ocut some drainage
experiments u.ing continuous cultiv.tion of Laise, continuous
c.ltivation of lucerme or rotation of walse-isize ownts~
ley on silty cley loans, They showed that differences in
retes of drainage were associated with differences in the
pemesbility of substrate rather than with difference in

tre:went,

Sonbol (1967) concluded that the perueability was
aifeeted by the amount of wide-pores, size of psrticles,
ssluble salts, and exehengesble bases, Van Schalk (1967)

 reported that the releiive decrease in pemmeability with
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frcrease {n cathgngeuble "ut wap doenendu t net only en

L@ ESP and electreolyts cereortr. tiorn 1n the sefl, but

aleo war afteoted by the tyace ¢f clay Lincrales, jartge
and sailly (1:6%) reported that nycriuvlic-couuuctivity
values veried in voiles under inveetigaticen obstween lu'l
-/ sec, and 10'6 g/ vee, Proguercy of Ligh conduetivity
velues decreaced with soil depth, C(Conduotivity was qgainly
influenced by continueus pore systemd aainly occurring in
the upper hotigzons of soile not showihy i.peced arainege
(glaydng)., Gleaying reduced both pore contin.ity &rnc condue-

tivity (5 x 107° am./wec.).

McNeal, 8% al. (1968) showed that replacing the
calcium In percolsting NaCl and CaCly solutions with uagne-
gium measursbly decreased moil iydraulic conductivivgy,
although the effect wae often negligivle when cowpunrisons

were wsde at equivaelent exchangeable-scdiua-percentage,

The priasvy purpose of drainage i8 to rasove the execess
surfazee water snd to proasete a repid downward flow of water
through the soil prefile 80 thet zround-water level is not

too high for plant growth, Millar, @t al. (1938),

e
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