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The cffect of soils with “different clay content” {15,25,35

43, 55, 61 and €59 clay} on the nitrification of ammonigm
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situdied, LControl m&apt for sach sail. tain-
ed at 8 :tgnhtl mnu]utw!!‘wnidomﬁtm fare, © -
A ftot3d ursandT 2139 49; 63, 77,04 and SRy

thluhum“ln warecollogted. - 1 was Benad: that incyeas in
the sluy content upto 439 increased the nitrification of alf the
* fetiilizers. xnd further increase in efay ‘content “decrexfied it.
o snymonivar-dulphate sbd orcs nktriffemtion’ was confpleled .
‘LRSI day Dot in: sudfuroeated: ores iconkitwed shraighout: -tllc.. '
experimant.

_ INTRODUCTION

A 1ot of data ‘aré §vkiiebie-oiiMhe ffect < 8# dilferent environmentsl
-conditions and soil textwre on nitvification, but. resaits a1 contradictory on the
offect of -clay oonient on this process.. Rats of nitrification varied with
.taxture of soit and more nitfiflcation was observed in flne than coarse textured

sollp I[Pnthnk and Shrikhande, 1952; Alexander, 1953; Babey &t al., 1959: amd
. dendersor. ot &l 1970). Mamoxn 11978y compared tha_mtnﬁnaﬂoq, procoas of
Jight: soils of Pakistanand observed that' Q=N production mr.tuud Wwith
inceease in Anensss of the soil taxmre. Conteadictory menits ‘were reporied
by Alsem { 1950); Watish & af, (1987)- and Kburshid (1971). " They' obseeved
more mt:.iﬁmuon in coarse textured soils than fine ones.

Boll axture ghsc influences . the ‘NO-N. produétion” from  different
fertlhzers Yasie o of {1976) and’ Synder and”Gascho {1976) observed
more nitrification in urea than smmopium #iljliaze and lowest in sfow
rélease urea, whereas, Buthn (1960} and Praﬁd {19"."6} obsorvad less nitrifi-
#aties in ugea than ammonivm sulphate.

;'rlnlhnu m:tdmuwmy demdelifunhun-umhmdim

fmmﬁﬂfamm -of soils: on. aitriflcation. of mnninm
-aulphate, beew and: salfos soaged. isca was stadied,

wumwﬂ oF Agrisiitwr; Ftautbud,
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| MATERIALS AND METHODS

Seven sofls '(Sy5, 3,“ Bys, Sy Syn By and Sgsf hhﬂh;my con-
tent 15, 25, 35, 45, 53, 6} and 45% sespecibicly were prepared in the
laboratory: by mixing-sofls.. of difleseageciay content. . The _physical and
chemical Bhtmt:ﬂstm are giver, i tablc-I _

.chrd’urs : Inmhpllsuc mmmer of Iﬂﬂﬁ; capacuar, 400 g scil
was taken; Thres mim-.umiuumﬁ i.e., ammonjum sulphate (213 N), urea
(46 % Ny and sujfur coated uren @9?{ M/ S) wrro sdded at the rate
of 100 ppm-H ;0 aud KaO wers added ntathe fite oF 35 -ppr - to all the
containers.: Control was kept for cach mmn These wetc thres repaats.
Soils wers inoubaged st room temperature and: the, moisture wai kept at field
capacity. . Adter 24 hours nnd‘? 21,35 49, 77, 9% and 105, _days of incu-
bation soil samples were takea for the dstermination « rHIDI,,-H NO,-H and

NH,-N.

¥

RESULTS AND DISCUSSION

Nltnda pmn;lﬁ:tmhmtha sail 15 h;;hly affected by the texture and
_ather chemical properties of the soil. Tho analysis of viriancs for nitrats
pmductmn From’ ammonium sulphate, urea, sulfur coated urea and mntml
. (no additionsl mrrngah} &3 mﬂu:ncbd by clay confent and time int:n*uls is
given in ﬁ%lu-ﬁﬁ The Titrate pmductmﬁ “uitder saﬁs of dlﬁerﬂit Ry
content, whin !weraged over fértitizers, time intervals ‘aud Yopeats showed
highly significant differericks. Fhe time mtunrn!s averdged ovar soils, fertitigiys
and repeats had shown significant differénces.  Partilizers and mmmﬁns
between fertifizers and time mtnwa;s wets afso highly mg;mﬂcnut * The inter-
actions botween sails and times, soils a0d fertilizéra and mlls fcrﬁlizem and
tme intervals were han- signiflcaat.

The rosults averaanl oYer I'cmlmers, time mtcr!.rnh and repeats ate
given in table-3R which showed that soils from $y5 10 Sgy differsd signifi-
*eartly from 2ath other and differences among Sy g o8y, 833 and:Sqy and
Byy atid Sgq Wore insignificant but S,y Sy and 845 differed Egnificknity from
. sach other. On average NOj-N in 5y wis 3375 ppm, it “increased a8’ the
clay content of tha soil - ingreased , with - maxitaum NOy-N. (99,25 pptg) in
S43 and as the clay increased fusther thn MNOy-M decressed with the lowest
in soil having 65%; clay.
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.. s snsuigsRreraged ovor goils, fortilizers and repeats. (tablp-2D) showed
that with the jacrease in incubation period the NOy-N production increased
mit’ it WhS sigioficant upto '35 days and Turther imcrease {nenbation
fimie ~ Bhowed™ indgnificant  effect. The ‘results aversged over - fertilipers
and. mepesis {tablir}) showed that minimim NOs-N-was on onc day aad
magimum o 103 days of incubation. On 7 days of incubatinn the MQ3-N
ingreaspd.in . all. the soils with. ma.ximum; increase in B4, followed in
desoending prdeg by Sys. S34..94; and minimum in Sgg. On 31 days of
incubtion the NOy-N production increased wish increas in ¢lay content of
"the sils upid 4897, und forthet increase’ i’ olfy conterit proportionately
. dutwesacd the NOy-N production with minimum in Bys.. Thenittaty nitrogen
production as affected by soil clay content followed the wame trend shrough-
out the ingubation period. ' .

~ :Resulis pmﬁ:n_t.ed show that nijrification of urea, ammqrnmm sulphate
and iulfpr coated urea increased s tho clay content incroased and mazimum
nitrate prodiction was in soil having 4577 clay. The resulta are'in ‘agrecment
with the fladings of Pathak and Shrikhande (1952); Alexander {1953y Sabey

: A

et af. (1959);, Andordon et al. (1970) and Memion (1976). Pathak and Shrikbsnde

(1952) reported that iough the thres mechanical fractions cncouraged the
nitrification raté but clay possessdd greater nitrifying capacity” than st add
sand. Acterding to them tHe Kigher nitrifying capacity of clay can be "due to
greater surfacs area exposed by finely dividsd fréotion for adaq;plin;:. of
"r]qtrhgis. Lecs and Questel (1946) obsarved that oxidation “of NH, took
place wholly at the soil surface where NH, was adsorbed. Anderson and
“Purvis {1955 and Sokith (1964) reportid that soils ‘which had higher cation
.eachange capacity had higher nitrifying capacity. 'Base exchange sites had grea-
tex ipfluence on the multiplization of ammonilyers s thesy organisms grow only
in the areas formed from NH, and sqilfjr;s_:jrt._ijl_?@.ﬁn& when thes sites. Wgpe
fully cocupied by mityifyers any quantity of NHy added nitcifled rapidly ‘and
without any lag pesiod {Lees and Questel, 1948: Questel and Schnlh?p[d, 1951

ﬂ'ndﬂn%ﬂ' 1965). 3

© Remalis reported show that ag the clay content incrensed over 4377 the

' pitrification tate dooreased. More nitrification i ¢onrsc  textured soils than

fine ones was reported (Alesm, 1950 and Wahab e7 al., 1957). -They argued

that the Wpher clay contenl cuwsed cowpaciion and heace hindred the
penetration of oxygen. which disturhed the process of nitrifleation,
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The NQ;«N peoduction from different fertilizers when avaraged over
soils, time interyals and. repeats {tabla—lCJ.nhowod that mtmldlﬁaml signifl-
asntly- fromall fertilisers; ammonium: silplmte ead matea. slightly. and noa-
sighificantly with eadk otlery bt diffoved wich.snifur coused wres sigaificantly-
Maximum NOY-N was in case of ures, followed by ammonium- sulphate,
kulfur coated wrea and ¢optrol in  decreasing order. Similar resnlts “were
.rap-nrtod by Yastn éfal. 11976) and Synder shd Gascho {lﬁ,?ﬁ}. Contradictory
zemlts ware papanndhy JBptha (1960). aod . Prassd (1976). Thoy ebserved
iless nttcificetion: in aires fhan mmmonien- aepkate - in ﬂlﬂu;ﬁd&lﬂdm
hiﬂgha’r-hn;s ‘of NHy in urea than ammoeniuse suphate.

When fertilizer were averaged over seils aod repeats (table-4) the
arnount of NOs:N on 1 day after incubation was lownst and statisticilly alike
in all treatmenis. On 7 days of .incubation maximum NOy-N was in
case, of. amyooninm spiphate followed. by .urea,, sulfur coated  Ures aid
gontrol in, déerensing order respectivgly, butthe differences, among. the “tartie

- Higers were ingignificant and they also differsd with. coatrol Lns:;niﬁcnntl}' " On
21 days of incubation. ‘maximum NO3-N was in case. of urea foflowed i
descendipg otdér. by ammomum s:,l.lphate, sulfur coated urea and cantrol
- sespectively. The increase in NO;-N, in,. case of ammoniwm su]phaw and
ummpmnmnwhr more than sulfir . matad wea. Qo 3% days of
 incubation !W,-H furthes mcqu. snd the increass in control soi] apd where
sulfur coated gréd Wera applied ‘was very slow. ay compared to mmonium
sulfite and urea. Oh #8 days”of incubation the NO,y-N increased in ail the
fertiligers, with comparatively more increass in sulfur coated urea as copipared
to other fertilizers where increass was véry slight and no increase m wHtrol.
. On 63 days of jncobation NO,-N déoreased slightly in control, was constant
in urea sud emmonium sillphate but increased by . 12.5% in sulfor coated
urea. On 77,91 and 105 days of incubation the NOw:N Followed the
sangs trond ag observed on 63 days of incubation. It showed #hat hitfifl-

Eatio i sontrol. soil, ammanium - sglphats - 4nd. woes Was Gedmplete on

. 49: days of. iaswbation, bot in ,ome of sulfur seated wres - it. coningod

rthrersghout tha incubation period.
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83s  Bas Sys S4a ssli ‘ Se1 B3

Sasd . Ye-TRE6 . S6.36  45.56 3800 THS6 24.96 15.%6
Silt 207 112,00 7 (000 100.00:00 33.00 14,00 18.80
Clay - roiS.44 G4 3B4404E00 55,44 6144 654
Sauration % 23,95 26019 35097315 39,83 41.10 W52
pH i AL 0 7.8 19 T8 3.0 7.9

CaCos, . % 5.35° ‘240 @40 670 &30 6.4 . 8.79
CEC me/100g 54 ° 75 1037 444 414 114 BLS

oM. 0.60 0.87 114 1.8 113 114 0.67
'BC, X 10° 39 33 40 .. 47 %o 18 14

TotebN % 0.031 0004 0.0% 0.064 0.056 .05 0.033
NEpM (ppm) . 35.5 ..040.0 .. #6.5. _ -53.25 42.25 49.00 42.00
MOy=N-{ppm) - -nil -mil - il gl -mil  -ail . oail
NO-Nippm} - 23,0 2427 3450 -41.78-48:00 30022200
Available P (ppm) 3.6 6.0 8.0 g5 64 80 7.0

~BrollNE (meft00g) "2.26- 11 £.32 5 B 4496 2.7
o oKl o) 026 .037 1,00 125 .66 0.9 0.4
B8P - L eqp g s 41,9 &35 305 314 197

B A

i
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Table 24, Analysis of variauce for. NOy-N produced by various fertilizers fn
soils of different clay content on different incubation times,

r—

Source of D.F. 8.5, M.5. . F.Ratio  _SE.
Yanance E P
R o2 84117 \ o
F 3 28534318 9510439 " 136.09% 1.92
8 & 204066.09 34011.02 - 48.65% 3.55
B N . B 38441438 4B051.80 . 68, 4T 2.88
Fx¥ 8 . 909,35 301,08 . 0.72NS '
FxiD 24 105621.71 44009 7 6.30" 3.7
SxD 48 ' 17355.60 361.58 0.350N3 =
SxDxF 144 537401 37.32°° 0.05NS 58
E 502 ; 350921.83 599.05 - =
Table 3B, Gompamm amm; .mﬁ‘.t avmp;f aver furm‘lzer.r, l.trmburmu r.fmes
_ und repedss (ND;-N ppm), _ s A
8y By 843 "B43 ‘B 51 0 Sgy"

53.75 66.33, 82,87, 99.25¢ 7125 Eﬂl’u : 4'344..5,

Tah!n m Gmpﬂman mng;umfmrs ﬂmpd orer -mﬂh l‘fma mm!s
and repeats {Nu,—N Ppm).

" Comtrol Sulfur coated urca Ammoeniugg sulphate Uroa*-

-

.73 713.33 kG, dde " 88.06¢

Tabe 2D. Clomparizon amoeng time intorvals averaged. over mifs, Seriilizers
and repects (NO»-N ppm).

¢ — — o —— - T— T ——

Dy Dy Day D3y Dy Dy BPar Doy Dips*
28.68a 39.18b 357.89c 79.14d B4 .79de 87.64- BB.85: BS.79: 9].09¢

* = Figures carcying the same leiter are not statistically different from each
ciker {F = 0.05).
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Table 3. NO3-N (ppm) production from variows ferfilizers &5 influenced By soils having different clay
content (renilts are averaged over fertilizers and repeats).

DAYS

Soil 1 7 21 35 49 63 77 91 105
$,s (I5% clay) 22.25 28.00 41.75 §7.75 6.0 8.7 65.00 65.00 67.00
fiys (23% clay) 24.00 3475 3175 4300”800 8t00 8878 - 82.58 85.50
Sy (35% clay) 35.00 48.75 68.25 Or.S0 9550 ;WIS too-8s  102.00  103.25
Ses (45% clay) 42.25 .75 8475 1% 117.00 11975 10.00 ti9.50 11930
Seq(55%cly) 18,25 33.00 59.25 843y SR WIS . 93.75 . .25 o 9325
mnu. ﬁ_ﬂ—ﬂﬁ O.Eu. : 3B.00, hﬁ.s 6350 irﬁ .qi..s N *.MHM R E_.M.W. i .._.S_._ﬂuf ."_m_ﬁ.s
Ses 65% clay) 21,89 24.% .00 5125 36.35 .00 61.25 62.00 64.75
el . : I sie i o o ET
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Table 4. NOy-N(ppm) production from various nitrogenous fertilizers on different time intervals
(resulie are averaged over soils and repeas).

DAYS

Fertilizetrs 1 7 al 35 49 53 77 91 105

Control 28.57a 35.14n 40.57a 43 14n 43.143 42.56a 41.18%s 41.43s 40.90a
E#B.HE 2B.57a 4], .____.ﬁn 64 X3bc HEEH _ﬂuiuﬂ_a..mmm 107576 106.716 107.718
E%_H H k—

hka - .00 40.86 70.00¢ _Emr _Ev?:a___ﬁ 150,000 Hiﬁ__ :a.@
wﬁﬁspi .97 9008 SLSBb SM0b 80000 E%a %.09 102,28 Eﬂ& ;
nreh . By

#._._ i

iw.__.f‘ nnr.mﬁm =.n mnr.n —n#nm amn ui m_mumnnﬂﬂ—u. ._”.__n._nmn! fromi’ eakihh other {Paed_05)77
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