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I. IKTRCDUCTICKN

Solls of Hgypt contsin very 1little nitrogen, ususally
less then O.1%. Bssentislly, sll of the nitrogen required
for plant growth m-st come from biologicsl nitrogen fixation
and nitrogen fertilizers. When nitrogen in the form of
fertilizer is added %o soils, it is common for great psrt of
it to be lost in different ways. Fundamentzl information is
reeded on how much nitrogen is lost tarough varlous chsnnels

and under a variety of conditions,

Jiany sttempts have been made to draw up nitrogen balence
snesets for cropped soils. In genersl, these aitempts showed
thet tne income ard outge of nitrozen were sgseldom bslenced.

el

Some ¥ scil nistrogen mar te lost by leszchirz or ty volatliliza-

O

tion as zmmonis, slementsl nitrozen snd oxides of nitrogen due

to varicous caemical and Ttiologliesl processes. Inese crannels
of rnitrczen lesses zre fzirly well urderstood btut thelr

. .- I N =~ 4 - E b - o S —~ —
relative Tagnlivase ANLEr vEerlious g2ll-pLiant COLC1TIONE are not

Lp nitrcgen talance sneets for some calcareous soils of zgypt
cropped with corn in pots =nd fertilizel with *wo levels of

nitrocenou~ ferzilicers i.e. cslcium nitrate, anwmoniur sulphzie
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and urea zt two levels of soil moisture. Such sz work could
give some information on plant utilizaticn znd losses of
soil rnitrogea. This kind of informstion is required as a
basis for practical recommendations that leed to more

efficient use of nitrogen in crop production.
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2. aoviid O LITERATURG

The nitrogenous fertilizers in the celcarecus soils
are usually subjected to chemical resctions snd biological
sctivities when they sre added to the soil. Residual effect
wzs also reported by Fuller et gl. {1350) to be involved, 1%
was shown to be dependent on the form of nitrogen applied.
When =n anion was z:3o0cisted with the ammonicgl nitrogen,

t

£u

the residusl efect worlc ten

O

be zcidic.
cther nand, during its hydrolysis to ammornium carboneste and
then to ammonia, was shown tC be weekl» basic. Tals was
confirmed by fro=zdbent et gl. (1353) who rapoerted that
although ures initially acted =zs = nontolcor suctstaonce
was ususlly trensformed repidiy in scils cf sgrizalturzl

v2lue thet it mignt be considersd almest zs zmwenis fronm

~ae przcticsl stsndpoint. Suzav 1197Z) peointed it that

1:.
tpzrsforzetion o tns &7 iatc crgzasnic nitrogern snd losses
sF 77 Fram tne soil-nlsnt systex sogurrel miinly in tas
fipst > weeks sfter spplicsticna. Ireul 2% gl. 1lzoc, found
tnat itne asmmoniux docns flow tnrough soll Ted, adsorpticn
coourred only witn mincr bilclegicsl interfersnce urder limi-

t1ed aeration. =~roasdbent (15c7) suggested th:t thae lonic
exchange petwesn Tixed znd excasngesble szmmenlum sod between
exchangesble zmronium and zminc nitrogsn was Tc e pegligsble.

Fztes of exchance resulting frem biclogicazl zetivity were
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incressed a&s g result of increazsing the level of fertilizer
nitrogen spplisd. Bzkheit (1972) stated that urea sdsorption
in Gezira soil was related with both exchangesble capacity and
clay content. Musa (1968) studied the nitrification of ures
and ammonium sulphate, and found a marked accumulation of NO2
in the first two weeks, particularly in moist closed bags

followed by a decrease to low values.

Residual effects of nitrogenous fertilizers or various
properties of calcareous soils due to the continued use of the
ammonium ions wers found to be different from those of nitrate
ones Bl-Famshery (1972). Kartin & Richard (1359) and Pratt
et 2l. (1953) reported tnat iIn soils whick were very poorly
tuffered and contained cnly traces of lime, long tlme use of
emmonium sulphats reduced the pi to & strongly ecid conditicn

’

S
L rc

=Y
jay

i3

Distributicn of nitrcgencus fertilizers were subjected

to & lot of investigations. Decau (1:98) studi=d the distri-

end cultural conditions. LZorenz et gl. (1535} =nd Fuller
{((1953) pointed out that ammoniur was seldom uniformly distri-

tuted throughout the soil, regardless of tne methed of
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application. . The distribution was reported to be dependent
upon the kind of fertilizer applied, method of plecement,
goil texture snd soil moisture. Aleksic et gl. (15038)
pointed out that tne gasecus iosses of labelled (E15Hd)2564
were decreased and utilization of tas fertilizer was increas-
ed through its application st depth of 7 cm. Both agus
ammonia and szmmonia gas were found to form =z mcre diffuse
pattern than ammonium sulphate when banded in =z cslcarecus
alkali ssndy scil. Fuller (1963) proved that the movement
of ammonical nitrogen in the soil wes dspendent cn the
rature cof the ammonium sourcze, scil type, cstion sxchange
capscity, rste of nitrificetion and kind of catlcns on

aXchange Coxmrlex.

Witrifying flcr. w#ss reported by seversl invesiigetors,

ond

guen as Broszdbant e+ z2l. (1357) tc te encramous in most
caleareous soils, mezbers ¢of suca flors usuzlly nad g grest

capacity to convert large guentities cof zmmonica

to nitrzte in =z peletively short tims., J{onverasicn rates
of nitrigving florzs ztout =2 ppm per day w=sre oftzined In

two calcareous soils with pH values ranging between 3.0 cad

>l

ot

Ohemics]l hencvicur of smmornicz2i fer

m
th
Q
'.J
‘ '

ilizers in

usually result in tne producticn cf golurle inorazric f:
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These forms could either be partly adsorbed or fixed on
the exchange complex of the soil, the remainder is supposed

to be left in solution. El-Hamshary (1972).

An important phenomenon inveolving major part of the
chemical behaviour of nitrogenous fertilizers in soil is
the loss of nitrogen by the process of wvolatilizetion. fartin
and Chapman (1951) obtained an increase in tne voltalization
loss of nitrogen freom calcarsous soils when their pd was
above 7.2, loss as high as 51% has been observed in s soil of
pd about 8.0 when certain ammecrical fertilizers were applied
to the surface. Grester losses wers obtained fror both
ammenium sulphete and ammonium nitrste in contraryv to thet
iron urea and dried blood which were ceompsratively small
except in the poorly w»uffered solls. Testiri {1962) ccencluded
thgt velstile losses of ammenics) ritrogzen were sutstantizslly
higher from cz—lay contairing 2200, than froz Za-clsv slone
znd were lowest from Ca-Z clay. Lossses wers z2lmost as nich
from urea as from ammoniur sulphste but rathsr low wher

congidering the varicus urea fertilizers. Fianan ard Hague

iyl

(1965) obtained =2 20-70% loss cf nitroger sdded as ures from
certain soils. They added thst loss of rnitrogen from ures
and the rate of hydreolysis to zmmoniurp carborzts were gregtest

withirn the first week and loss was more irn ths zzlcareous soils.
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Urder local conditions in 4RB, Balba and Nasscem (1968)
found that losses from nitrogencus fertilizers applied to

go0ll were decreasing in the order NH4OH, 18921 KH4N03

47254 -
GD(NHE)2>) Ca(NOB)z. They noticed that losses were greatest
in the soil of high calecium carbonate content or in soils to
which C5033 had been asdded, losses were found to be increasecd
with increasing scil moisture content up to 50% of field
capacity and then being decreased. susa (1563) showed that
nigher totsl losses of ammonia osccurrsd from (NHA)ESO4 than
from ures at zll levels of I applications ard soil moisture.
Balba gt al. (1953) mentioned tnast the factors affecting the
losg cf NHB by volstilization are; the form of nitrogenous
fertilizers zpplizd to the soil, pf of ths soil, soil corternt
of caleium carbonate, temrersture of ths soil, derpth of

fertilizers placement and tne 30i) moisturs zorntent.

Ticetion procsess of zmmonicel Ffertilizars or sdded 53 nitrate
fertilizers asuszlly benavss in a manner 3ifferent to that of
oe considered as the most cutstsnding chnsracteristic. Sitrogen
in tre nitrate form movess with wetting front in irrigated
calcarsgous soils, it may te readilv lost ty lesching below the

root zone Tlark et al. (13603,

——
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Losges of nitrogen from ammonium forms are related
egpecially to soil factors, El-Hamshary (1972). Ammonium cen
be leached only from some few soils. Logs occurs mainly by
fixation in clay minerals and by valatilization from calcareous
s0ils where suitable conditions exist, transformation to nitrate
in the soil can lead to the other type of loss which are assc-

cisted with that ion, Larsen (1965).

2.1. Factors influencing losses of inorganic nitrogen from soil:

2.1.1. Soil moisture:

The effect of s0il moisture content on smmenia volstiliza-
tion is net clesr. Martin end Chapman (13551) consider theat
evaporation of moisture is essentisl for volatilization of
amIcnia frems soil but Van 3careven (1950 found thsat sppreciable
losses csn occur, wnen z moist airstresm is passed over dry
goil. It seems that moisture 1s unlikely to hesve such z full
effect =s first thougnt. This may te becsuss only s fraction
of the soil solutiocn is in contsct with tne salt crystels so
that loss is unlikely to dacrease significently until the soil
is waterlogged. 4lthough under waterlogged conditions,

apprecigble lossss of ammonia heve been reported, Gupta (1355).

Ammonification of uresz takes place ¢t both high and low
tensions (up to air dry, and near zero bars). However, there

is no agreement on the effect of moisturs on uresz decomposition.
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Some investigators found thsat urea hydrylysis depends on
soil moisture, however moisture content up to 50% of the
water holding capscity of the soil do not affect hydrolysis
(Bl Kholei, 1971). Nevertheloss Miller et al. (1964) found
that different soil moisture content has a little or no
effect on the rate of ureaz hydrolysis. Jones (1932) found
that the rate of ammonis accumulation decreased with an
increase in soll moisture during the early periocd of uresa

incubatinn.

Several investigators studied the effect of moisture on
nitrification and nitrate formation. Nitrification process
takes place over a falrly wide range of =soll moisture. This
process has beern studied by Justice arl Smitn (1962) in the
tropical soils et different mcisture levels including those
near the wilting point. They stated that since nitrification
takes place at the colloidal surfaces, it is poessible thsed
the small film of water surrcunding the scil particles at
moisture levels less than the permanent wilting percentage
may be sufficient to allow this process to proceed. In
fertilized dry land niftrste content increszsed even during the

period of drought Ei-Kholei (1571).

On the other hand, ailler et al. {1%c4) found thst maximum

nitrification occurred in the tension range from C.5 to 0.15

Central Library - Ain Shams University



|
g
f
[
Il
j
.
ity

soEE e R SN

e T

bar, otherwise, it proceeded at 2 very slow rate 2t tensions
above 15 bar tension but at & very slow rate. Parker and
Larson (1962) showed that nitraste production was retarded at
goil moisture tensions below 50 cm of water. However Fitts
et al. (1955) stated that 100 cm water provided the most
optimum moisture for the production of nitrstes, and this
resulted in 25% to 35% moisture, depending on the texture of
the samples and was little sbove the field capacity. Wzhhab
et al. (1960) pointed out that nitrification of urea wes
favoured at one third of the weter holding capacity. custice
et al. (1962) found thet with 51l ihe more favourable tempera-
tures, the irnitiation of nitrificsticr was delayed at molsture
tensicns of 7, 12 and 15 bsars. dHowever, 150 ppm of zmmornium
33% was transformed tc nitrate during 4 weeks =zt meisture
levels approximating the permaznent wilting percentsge. There
was no nitrate produced during 8 weeks st 115 bars moisture
tension. Greenwood {1592 showed that ni-rification took
place 2t about half of itse rate when oxygsen was not limiting.
Sabey (1969) proposed sz series of =quations ty which nitrate
accumul ation may be predicted 1irn soill. These equations was
based on taking moisture rate index, temperature index, pid,

texture, aeration, and octher factorsg into account.

Overrein and Moe {19675 concluded that losses of uresa

were inverasely proportional to the depth of applicaticn and
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