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Due to the provlem of intense population and costs of
living, several countries started to bring new lands under
cultivetion most of which were calcareous Soil in naturey
such Solls are known to have wuany problemsso = of which are

of no definite solutlon,

Calosrecus soils, as defined by Fl-Gcbaly (1972),are
thoge soils containing amounts of ¢alcium carbonate euough
to affect §istinq?ly ?he soil properties related to plant
growth; whether they a:g_physical or chemiogl ggch as the
availgbility of plant nutrients. In Egypt a groat section
of soils under reclanation is located to the west of Nile
Delta in g Strip extending from Alexandria to Lybla.
Generally, the ~ Caoy content of such soils var;es bet-

ween 10 to 90 % but mostly between 10 - and 50 %.

PRSP

Up to the present, no proper technigue has been
found to wuch improve their features or %o ensugg_g_qon;
tinwous supply of theif'ngtrientss”to growing plante .
An amphas;s has begn_plaged however on thg Use of manures
to teke part innsolvi?g some problems of such soilsm

high in thedir 98005 content. According to that; manures
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variable in their chemical oomposition would‘f)l?
of great interest, Thelr effeot on the physioal
and ohemical propertles of soil as well as the
avallability status of some nutrients hagve been

investigated.

Central Library - Ain Shams University



2~ REVIEW OF LITRATURE

- .

The rate of decomposition for different orgzanie

materials is usually controlled by many different

factors some of which &rc the nature of added organie

ma§erial, Jitgvchemical composition and OsN ratio,

El%Dgnaty ég gl +(1969). Enviréhental conditions under

whitl, decompogition is achie.ed especially thome: related

Yo soil areation; moigture supply and feabures such as

#soil reaction , are also involved, Waksman & Tenney

(1927 and Martin & Kléinkauf (1941).

i
To faci%pte the evaluation of organic matter as

a solutionh’gome problems of calcareous solls, it is

vhought sdvisable to present the reviewed literature

wider the follewing hsadings

1~

Influence of organic matber spplication on the
physical properties of soil,

Influence of organic matber appliocation on the chemiegl
properties of soil, _

Influenee of organie matter spplidation on the
availabilety status of some nutriegts:

Influence of organie matter applic&tion on the growth

of planbs and their uptgke of mutrients,
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2.1 Influonce of orgadic macbter application on 4ho
vhysical properties of soil,

2.1.1- Aszregation , bulk density and porosity

Browning (1937) and 1lyon & Buckman (1938)
wointed oub thabt organic matter played an important
role in the formation of desirable soil structure by
development of larse aggregates whieh increased ths
poroaity. The same observabions were reported by
nordas and Huguet (1950) on a caloareous soil treated
with green manure in the form of young naize in sibue,
amounting to 60 metric tons/ha , plant materiel and by Kute
Mann (1968) in Pield experiments on sandy loam soil,
Stakman(l961) also showed that porosity inereased when
nixing peat with mineral soil ( 10% by volume),
application of peab ab ratio greeter than l:l was

wowever, not economiegl or practiocal,
) P ’

Antipove (1956) stated that strustural sgzregabtes
:me mainly formed in calcareous soils by binding of
p1io acid with exohangeable calcium or by their adsorption
- 4he surfaces of calciua corbonate - Helstead anéJSOwdenQ$ﬁ}
sided that the organic smendements (lupern, green rye and
ruck ), spplied during a period of 20 years usmally
increased the aggregate sbabllity of'clay goils.
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Browning and Milen (1949) reported bhat the

aggragates were gignifcantly increased with increasing

-9 units of organic matter. Thej added that the

_ange in aggregabion resulting from single application

-7 organio matbter was dependent to oonsiderable extent,
pon the type of organic material and the rate of
deacoaposition. Baver tl96l) added bthat the readily
srizanic decomposable materials were greabt in 1ibs effact
2pon aggregationf The effect of decomposing straw on
eggre avion disappeared much sooner than those of alfel fa.B.>¥*?
e: al (1964) also reported that oonbtinuocus treabtments
of farmyard and green manures in combination with super
zave lower velues of soll bulk density and higher
veluss for water stable aggrezates. Similar data wers als o
obtrined by Darra et ol (1968) on & calcareous clay.
loa. soil supplied with organic residues of sesbagnia
and.crotolaria juncea. later in {1971), Biswas and
‘. osila showed that the long term aifects of manures

=n3 also observed on alluvial black red andlaberitic soils.

Aou-Zayed (1973) showed that with inoreasing the
oropping period in caloaresus aoils, the porosity
slightly inoreased from year to year due %o the gradual

inerease in the organic matter oontent., Mopeover, the
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Cecay of root system distributed in the suwlace and
cungupface layers left channals responsible for low

valuzg of bhlk denslty omd higher values of porosity.

2.1.2. Permeability and hydraulic eonductivity:

s g P e e e St St Pt e el g il PR iy = A il 1Ay P

Hillel and Gardener (1970) showzd thalbi the
i1nfiltration through calcareous soils could be imp—
roved by sddition of organio matter and pllowing crops

waste to decay in solls.

Moser (1939) and Alderfer & Merkle {1942) found
that organic matter content was closely correlated
ieh permeability and percolation rate ¢f water. Biswas el ¢
" o44) added thab contiéﬁus treatment with famyard and
. roen manure was fLavourable for soil in perisability.
Secently, Tomhan and Mobtiraani(1970) showed Unal
Lerreability of soil usually decreased wibh depth, as
pat: sub-goil layers were more compaected and low in

.rzanic matter contenb.

Aou-Zayed (1973) showed that the hydraulio

conductivity in the virgin ocaloarecus solls was generally

very low as compared with the agultivated ones., BY
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inereasing Phe eropping period, ¥he hydroulic sonducti~

+ity inerecsed in the surface lpyers possibly due o

the increase of organic mabtter eontent ond porosity.

2,1,3., BSoil moisture constants
The investigation of soll moisture oonsbtonis

.8 been of interest to several inwestlsgabors.

Stouffer (1936), Coile (1953), Pabhak (1954)

and Metwelly gt gl. (1969)
differcnt arganic manures was favourgble for both of

moisture egquivalent and wilting ooceffiocient as well as
available weter parbicularly in light textured soils,
(1952) obtainred.

.
manic

Showed Yhat addition of

Xlutc & Jacob (1949) and Rusecll gt gl
a hizhly significant positive rolabvienship between or

mabtter conehfi of soil and esoch of moisbure equivelent,
wilbing coefficient and available water, Higher valiues

sre obbained for the surface layers than for the

“eurfeos ones of homogenous profiles due §o the higher

~anic mabber contient of the sur’ace layers.

Recently, El-Abbaseri et gl (1971) and APu-Zayed
(1973) fourd an inerease in moisbure cquivelent of
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calcarsous soils with inereasing the perlod of

cultivation.

Bordas and Huguet (1950) treated a calcareous
s0il with green manure in the form of young maize in
situ , gmounting 60 metric btons/haplant naterial.
They showed that wabter retention had risan 2.1 % above
that of untreated solls, 8Similar resulls have been
revorted by Biswas and kbosla (1971) who showed %that the
long temm effact of manures en alluvial Dblack red gnd
labterite goil irproved bthe wabter retention gnc availabi-

ity particularly in light textured scils.
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2.2 =~ Influence of applicabtion of orgahic matter on

the chemioal properties of solis.

Organic manuring is essential for buliding up
the organic matter content in s0il whose CiN ratio is

usually depenllent on kind of manure applied.

Bordas and Huguet (1950) treated a calcarcous
soil with green manure in the form of young malze
zeovmn in situ amounting 6o metrie tons/ha. of fresh
- ~nt mabterial. Results showed that organic matter
content rose by about 50 % and extractable humic acid
by 100% after six monbths of manure application. They
added that the C/N ratio was inoreased from 5.5 to 7,7
au the surface énﬁ to 9.4 in the C -~ 30 om lgyer below
which 1% was unchanged. Moubarek (1960) also showed
‘hat the organic matter content in sandy soils of
T ahreer provence inoreased progressively from 0.008 to
0.3 % after five years of gulbivabion, and assooidted
with remarkable inoresse in the goil C/N¥ ratio, Addition
of green manure increased the indicabed C/N ratio from 3.3
to 7.1, then it decreased fo 5.4 at the end of

incubetion peried., Also, the C/N ratic was found Yo be
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