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A laboratory experimeht waa oonducted to study the 
effect of different pH valuee,rnoisture contents and ER : 
EO 
su phate) P 

ratios on the trahafozaation of emmonium (as emno nLm 
applied to a sandy soil, 

Tiie results obtained could bc summarized as fallows: 
l- At low pli (6.5),the nitrification Frocess proceeded 

slowly without being effected by soisture content or 
MI): NO2ratios . 

2- At pH near neutrality (7.251,the nitrification proceas 
had taken place by iacreasing the soi1 moisture content 
up to 9M W.H.C (10.8% soi1 moisture content),while 
EH4:lV02 ratio8 had no effect . 

3- Losa of gaseous I forum had taken place by raising the 
pH vnlues to 7.75. .The recorded 108s ras appraximately 
the same at ail RH :NO ratios and diffsrent soi1 mois- 
ture contents (iO,&O &d 90% of W.H.C) . 
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INT%O?UYTION 

A.mmonia resulting from its applications or fron the 
breskdown of nitrogenous organic materials does not accum- 
ulate in the soi1 but in most SOUS it is biologicnlly oxid- 
ized in two successive ste?s to Nitrate (Alexander.1979) . 
Ditrite may appear during several nitrogen tr~SfO~tiOn 
arocesses but lt does not accumulate in high concentrations 
in ~011s (Van Cleem?ut and Baert.1978) . 

The nitrifying bacteria are known to be peculiarly 
sensitive to a wide Vmiety of enviroruaental factors such 
as oxygen supply,moisture content,pH,tem~erature.orgsnic 
matter and concentration of the energy-yielding salts . 

The present work was under taken to provide further 
information about the effect of certain changes In the sol1 
environmental conditions namely;pH,moisture content and 
axnxonium:nitrlte ratios on the transformation of applied 
smmonium through the nitrificatlon process . 

UAT!!RIALS AXD IEZHODS 

A sandy soi1 havirig the followlng propertirs naa 
astd:wster - halding cspsclty 12$,cation-exchange capacity 
3.0 meq/lOOg,organic matter O.69%,CaCO 1.65%,~C 1.5 dS/m 
and pH 7.25. The soi1 contained 0.64,a.40 and Of48 mg/1006 
of MI -3,X0 -N and NO -N,respectively. 
treat&ents 8.re shown In table 1. 

The experimental 

The original soi1 pH 7.25 waa changed to pH 6.5 and 
7.75 using phosphate buffer. Asunonlum nitrogen was added 
aa (NH ) SO (AS) and nitrite-nitrogen as NaNO . Total 
nitrogtn2wai calculnted to be 5ngN/50g soi1 foi: each treat- 
ment . 

The soi1 sgstems were incubated at 28'~ for two weeks, 
after which Mi -IV,NO -19 and lf0 -N wsre dete&rmined in three 
replica'rc samp f 2 es us ng the me hod 2 
and geeney (1965) . 

described by Breuer 
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RESULTS AND CIS:USS:ON 

1. i’lithout Pitrcgen Application : 

At soi1 treatments adjusted to 30% of WiC,increasing 
the pH vslue from 6.5 to 7.25,-N-I and X0 had decreased 
from 5.103 and 1.958 mg/100 g sofl to 3.349 and 0.119 mg/lOc)g 
soil,respectively,while BO increased from 0.653 to 4.094 
mg@0 g sol1 . In other krds.3.441 mg B/lOO g soi1 of NH + 
+PO were transformed to Ii0 ,these result denonstrated the4 
relitlon between NO product?on and pH. Alexander.1977 rep- 
orted that in acid kvironment,nitrification proceeds slowly 
even in the presence of an,adequate supply of substrate . 

Further increase in sol1 pH to 7.75 resulted in a slight 
loss of - 0.037 mg N/lOO g ~011,~s the initial total minerai 
nitrogen which was 1.520 mg/100 g soi1 and remalned almost 
constant (1.483mg X/lOOg soi11 . 

As sol1 water content incraased from 30 to 60 and 9O$r 
of the ‘#HC, the soi1 aiceral nltrogen gain was decreased from 
6.194 to 4.038 and 4.441 mg/100 g sol1 at pIï 6.5. ;%Ile a 
very slight 108s or gain was observed by raislng the soi1 
pH at 7.75 when soi1 moisture was increased . 

At pH v&lue of 7.25,the minera1 X gain in soi1 was 3.642 
and 3.918 mg /lOO g soi.1 at Soi1 moistnre 30 and 60% of \%XC 
and increased to 5.762 mg N/lOOg soi1 u:lder 90% VMC. These 
result8,generally,irdicated that no nitrogen 106s occurred 
due to raising the soi1 _pH to 7.25,while a slight loss wae 
rccorded by raising the 8011 pH value to 7.75. These results 
agreen with those of Yartln et.al. (1942) who found that 
arnmonia ie not completely oxmlzd to nitrate in alkaline 
desert soila until the pH ha8 been reduced to a value of 
7.720.1 . 

If. Wlth the nitrogen application 
of ='%en 10 mg M were applled to 100 g soi1 In the fozm 

WBB aS 
,the ~OUIlt8 of m4-fl aiter Incubation with the 8011 

ound 15mg/lOOg soil. Applying 11X +B02,the Xi.-N decr- 
eased accordlng to ZiX4;U02 ratiee used,&.=. 90:10 ttnd 80:20. 

AS shown in table (21,regardless the soi1 nolsture 
content,the Sol1 system at pH 6.5 recorded a rery slight 
decrease fa the amounts of ammonium preeent in the systen 
at ail N!I :XC ratios Uaed as compared by its Initial amounte. 
In thls adid &wiionment,lt Sees that nitrificatloa proceedo 
slawly even In the presence of an adequatr Supply of aamonium 
sulstrate (Alerander,l977),he also stated that the reeponsi- 
bit mocrocrganlsns (nltrlflera) are rar- or totally absent 
at eeat acldlties . 
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NH*4I8024 ?H 5.50 m7.25 ?a 7.75 

Cractians Mi. 65% 50% 306 605 
I.1l.C XC 

JJri 60% VGL 
l dded 1.li.C Y.H.C Y.H.C Y.U.C W.1I.C W.1l.C d.B.C 

I- ir$tnsut Si ;rogcn a?piicsrion 
010 s .lOl 5.r40 1.2)s 0.949 0.9Ja 0.96J o.r9$ 1.19s 1.14J 

1.958 o.oa o.ooa O.LlY 0.000 0.762 o.a7a 0.179 O.lal 

no,'2 O.OU 0.418 0.662 4.094 4.900 5-.9x 0.721 jo.173 0.1m 

hH1 't.nr( 5.952 9.%1 5.162 9.418 7.232 1.483 '.1.551 1.509 

ywmor 
R.194 ,t4.OJ8 Y.441 tl.642 tJ.Sl2 e9.762 -0.017 &.03J abus 

.pia'* 407.5 265.7 291.2 2J9.6 2ST.l) J79.1 -i.r 2.2 ta.1 

X2- iith Yltro~an .wjdlc~tlor. 

a) 100 &O JM4-U 15.308 14.942 15.046 J.oas o.a 0.722 I;7W 2.921 J.W 

mo2-Y 0.297 o.ooo o.ooo 2.077 2.929 o.c;o 0.297 o.lsl 

yO,-Il 

0.239 

0.297 O.SJS' 0.361 6.75~ 12.599 
15.407 ;.:596( . lo.sao 

3.217 
rata1 15.902 o.qa 3.646 

0.241 
15.420 13.721 2.314 J.622 

bmo 
dlo'JI* .r 4.322 + 3.950 *IA67 - ri.264 0.94 q2.201 -9.206 -7.44 -7.901 

s Y2.0 34.4 *:a 13.7 - 19.7 - 8.2 l lS.l -79.9 -6a.4 -62.6, 

b)-m u14-P 14.003 ri.404 f&JJS 0.n7 0.422 0.422 1.952 a.614 -- 2.2as 

m*-2 0.514 0.000 0.000 1.916 3.94s 0.000 0.831 0.956 0.241 

2oj-1 o.nr '0.990 0.231 9.499 6.977 12.940 0.031 0.4li O.JOl 
totel 19.249 19.002 l4.966 10.710 11.639 a.422 1.620 2.922 1.0% 

bwa 
.~ r/roOs l 1.729 rJ.422 +J.OJS 4.210 *Al9 d.902 -7.9OO a.SJ2 - 2.019 

pi? s J2.4 JO.2 26.3 -?.oo 1.0 16.9 -6e.6 -74.10 - 70.2 

c 1 60 I 20 m4_n 12.875 13.029 12.919 3.085 0.179 1.384 1.543 l.OS4 2.642 

?oL 2-i. _ 

0.237 o.o 0.422 P.Olf i.jor 0.000 0.475 0.4M 0.542 

0.297 LJ.409 0.6¶1 lJh7 1.023 14.444 a.662 1.560 10.519 12.452 1.068. ,.4JS o.la 
l2.002 lJ.a+i J.Mb 3.407 J.Jn 

LaBO -- 

//loOg *a.~9 e.167 +2.924 -2.&Sa rO.422 42.J22 d.4J4 -o.JlJ A.149 

s 16.4 In.8 wn PS.4 -24.2 4.2 20.2 -73.2 -70.4 -70.7 
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At pH 7.25,the amount of EE -Y pr-snt ait-r an lncu- 
batlon perlod of two weeks indicate that a consld-rablc 
in Xi 

t 
amounts had occurred E*d ROS associat-d nlth high 

amoun of-Y0 . 
th- sol1 moi&ur- content. 

AISO app-nr~;~;t Rz was associatrd nlth 
r &ds,lt 1s evidcnt 

that amr~~niua was oxldized to ritrate wlthout thc accumul- 
ation of aitrit- and thls procrss (nitrificatlon.) wns -nco- 
uraged by raislng sol1 molsture content to 9C6 WHC (1O.M 
soi1 molstur- content) :The &XI :X0 ratios had no clrar 
oiiect. Sabey (1>?9) siated that bcÊause moisfur- affecta 
the aeratlon reglme of soll,thr. water statua of the microb- 
lai habitat* has marked influenced on nitrate prodXtion; 
also Alexander (1977) reported that the optimum sol3ture 
level varies consldsrahly wlth dlfferent solls,but nitrate 
generally appears most reodlly at one half to two th*rds 
the molsturo halding capacity . 

Another trend was observed in the sol1 system under 
pH 7.75. 
3 signiflcant dpcrease in the RIi amognts was occurrod wi:h- 

At a11 the the three X'd4:a0 ratios had. used,. 

out appearancq of significant an&ntn of BO or 30 
total minera1 nitrogen . Tnis means that tge reco ded 10s~ 3 

, and the 

of smmonia was net attributed to the nitr~flcntloa procesn 
but it could be attributed mainly to .ammoniua valatllisatloa 
which was encouraged by raislng the pR value to 7.75 wlthout 
nny effect due to varying the soi1 moisture content . 
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