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INTRODUCTION




ISTRODUCTION

Nitrogen is coxmonly the most ipportset fertiliser
element appiied to scil, its affocts besing manifested
quickly cn plant growth and ultimately on crop yields.

It 48 ons Of the costlisst inpute in egriculturxel production
and its efficient use hiz been the stbject of study since
the vary dawn of scientific agriculturs. It is now well
recognised that in the tropics only 25 to 40 per cent of
nitrogen applied in the form ¢f fertilisers is utilised by
plants. Anide and emmcniacal fertilisers that apre comuonly
used as sources of fertilizer nitrogen are converted to
pitrate form in the soil by tha action of nitrifying
orgenisus. Compared to amxonisczl form, nitrates are less
sorbed on clay surfaces and hence it is essily leached
down in rain or irrigstion water snd thus lost from the
rootzons. Deaidss, nitrates under anzerobic or waterlcggsd
conditions ere subject to Biolegical reductichn to gaseocus
form which escapar into the atmosphisre. Thus crops meke
inefficiant use of the fertiliser. It is therefore quite
etsentisl that attamnts be msde to check thase losses by
afopting proper soil end fertiliser menagement practices.
Application of certain chenicels culled nitrificatica
inhibitors seems ¢ be the sesisst rhort term aphroach
towards this problen (Goring, 1962).
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Ritrificaticn inhibitors specifically ratu;d the
activity of nitrifying bacteria and as 8 rassult, nitrogen
wireralisstion stope with the formaticn of zmmoniacal
nitrogen which gate adsorbad on clay lstitice without being
e3sily lost. Sioce the smxoniacal form of nitrogan thus
rateined becomes available to the crop for a longer pericd
of tims, numker of split néplicatiom ¢3n also he reduced.
#Hitrification inhibitors @lso minimige nitrate pollution
of grcund and sucfsce watars; also keep Ditrate contents in

vegetables and forzge crops at low levels.

Sevarsl synthatic chemicals with commercis) nsmes
of R-Serve, AM etc. ars egtzablished ag potentisl nitrifi-
cation iphibitors, but their uce is restricted bacsuse of
the high cost. Vegaetable tannine and wiste tes are also
of use, but only in the areds of origin a® ths amounts to
be used are apprecisble and ths products &re not sksy to-
handle and transpert. BSsverc:l plant products such as
non-ecibls ollseed cakes and their isolates have baen
tdentified to have nitrification inhibition properties.
Thers is &n ckvious nesed to exploit the use of cheap amd
indigenous materiale spscific to loczl conmditicns for
ratarding nitrificaticn of ammonium and ameonium forming
fertilisers. Hehce ths preszent study was envisagsd to



screan a fev plant materials snd products wh!.;:b &re

reported to have allglopathic and bactericidal proper~
ties for the probable nitrification inhibition in esoil.

. The objectives of razesrch aret-

1.

.

3.

4.

fScraening of materisnla for nitrification inhibition

properties (baszed on axmonimcal nitrogam content).

¥orking out ration for effactive nitriZication inhi.

bition of gpromieing materials.

Stulying the mineralisstion pattern of mahiu:lnq
materials et the appropriate ratioa,

Testing the fileld rcsboma to application of potential
nitrification inhibitors (Fodder maize to be the test

cEop .
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REVIEW OF LITERATURE

Recovery of fertiliszer nitrogen by growing crops
seldcm exceeds 50 par cent. Propsr Dlacement, timely
application, foliar spray, use of slow releuse fertiiisers
and nitrificsticn inhibitors are the suggested mns'to

decrotge nitrogen logges.

of nitcificat

When amide and ammoniecsl fertilisers age applied
to the soll, th;y are converted to nitrate form under
favourable conditions which 48 subject to leaching and
denitrification losses. MNitrification inhibitors arrest
the nitrification procecs and the amrsoniacal form of nitrogen
i retained in ths #0il with less of loses. Tha discovery
end ume of nitrapyrin (N-Serve) zs an effective inhibitor
of nitrification in soils by Goring (1562) has greatly
stimuleted the interest in nitrificstion inhibitors.
Bumerous cmpoupda- have since thsn besen proponed for
regrlating nitrificeticn in soils, including orgenic and
inorganic ccapounds, resticides, chelating agents and
plant products.. .

Mitpapyrin op N-Zegxvs. {3-chloro-§-(txichloromsthyl) npyridine)
Turner ot al. (1962) €found timt H-Serve gave
paptizl control cf nitrification of all the fertilisers at



rates varying froem 0.5 o 2 pex cent of the amconical
nitrogen in the fertiliser. A highsr level of recovery

was got with enhanced rates of the chemicazl. Smirnov gt pl.
{(1981) alsc qotl..aimih: resulta and they obsorved that

the inhibitory effect lasted for 42 to 56 &ayz. Inhibition
of nitrificstion of f21l applied smwonrium eulphate with
¥-Serva preventad movemant of ippliea nitrogen balow

30.5 cm dapth (Huber gt al., 1969).

Several workers have reported the effectivaness
of M-fervs in retarding nitrification of ures and ammcaiscal
fertilisers and its role in improving crop yields (Hughes
and Velch, 1970b; Reddy and Prasaé, 197%; Helson gt 3l.,
1977; wells, 1977; Smirnov gt sl., 19797 Hera gt al., 1982;
Mg Cormick, 1982; Mochkowa, 19683; Sesenishen, 199;: Sahota
ard Singh, 19843 Zubleua, 1984).

Gostkovaka (1980) found thut emong the diffgrent
nitrification inhibitors used, N-Serve showsé the grestest
affectivenese. 'Elampgi. (1972) found that- the inhibitory
activity of H-SBcgve waz greater at 19% than et 29%.

M.Sgrve increzeed tuber yielda of potato by
42.4 per cent. HN-Serve increased fixation of nitrogen in
orgenic form by 10 per cent and protuced & two fold decraase
in loss of fertiliger nitrogen (Torinx of 2}., 1977).



Gores and Loynachan (1964) showed that the irhibitor
alloved the application of ammonis far esriier in the

' £a1l without lose. Rodgers and Ashworth (1982) reported
that nitrapyrin couls 1nh1bit nitrification by sporoxie-
mately 40 pexr cent compared with uatreated coil.

Baizhigitov gt ml. (1980} reported that application
of nit:cécn with R-Serve at sowing of rice or in thrae
split droadmgﬁ without R-Serve increased the contants of
R end P 1n" pu;nts. Thomae (1981) also cbserved that
H-farve treated ures geve higher N uptake end recovery of
applied nitrogen. imcng the various slow release nitrogan
fertilisers lt.l!!ﬂ nitrification inhibitors tried, ﬁ;-smc
trested ures was found to be the best.

Whita gt sl. (1978) obsorved thst nltrapyrin
decressad -tax:;k rot infecticn of malze. 7This was due %o
the caminuous; supply of nitrogen throughout the growilng
ssascn. The aspactl of conserving energy with nitrification
inhititors was vary well broughgfiy Helson gt al.(1977).
They reported that Iin maize, 30 per cont more t:i)2 per unit
arax of leaf was sssimilated vhen tm&tod‘ with H-Serve,
and lysine and trgmophan contents of maize grain and
ezr leaf tipsua were higher in plantez receiving amsonia,
Skiba and ¥nizwright (1954} noticed that nitrate nitrogen
appeared four weeks after addition of thia chemical which



guggests that by thie time dejradation Of the inhibitor
pccurred, They also found that additicn of N-Serve
preverted the accuratlation of nitrite nitrcgen in sands

which was & noticsabls feature when urea alons wvas added.

H-Serve dif not have any inhibitory effect on
heterotrophic nitrifying Aspergilli or on non-nitrifying
heterotrophic Lacteria. It had no deletericus effects on
any chemosutotrophs tested apart from tha nitrifiers or
on photoattctropnic algae (Shattuck and Alexesnder, 1963).

Choden and Kucharaki (1973) hzve pointef out a
decrsase in the plent nitrate nitrogesn concentration vhen
H-Serve treated apmonium sulphate was applied to cocksfoot
crop. HKitrapyrin vas reported to have dacreased the uptake
of nitrate nitrogen, K and Ca by 24, 17 end 25 per cent
redrectively, whersss it doubled the ugtaks of 'chlarino
by cucusber schl:lng.

Osiname gt al. (1982) reported that nitrapyrin
maintained 80 and 70 par cent of ths applied ammeniacal
nitrogen after 2ix weeks of incubstion at 20% am? 30%
respectively, brt nitrificstion was rapiad at 40°C.
Hitrapyrin incresss¢ the amount of nitrogen imaobillised
in the soil. Hg Clung gt al. (1583) found that at least
83 par cent inhibition of nitrification occurred due to
nitrapyrin.
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Nishihara (1962) reported that d.nitrification
of added N was grestly supprssced by addition of
nitrapyrin. Bremner gt #l. (1981) found ihat H,0 emigsicns
by fertilisation of scil with achydrous Rﬂ3 were decretsed
by 63 par cent by addition of nitrapyrin. Rempe et 3l.
(1962) end Liu gt al. (1554) nlfo reportad similar effects

of M-Serve.

Hendrickson gt al. (1978) reposted that potato
plants in nitrapyric trestment had stunted, bushy, dsrk
green tops. High a@il ﬁiiz levels induced by nitrapyrin
interferred with plark metabiolisa so as to decresse Yield
ard quality. Engmann (1984) fcund thet enhanced EH':
nutrition induced by the inhibitcor decreased uptake of
other cations. Prasad gt gl. (1983) has suggacted tha
possibility of using smzoniphilic piants such as rice, in
conjunction with ammoniux based fertilisers and nitrifi-
ceticn inhibitors to prevent nitrate polluticn of ground

witers.

Pill (‘1981} noticed that nitrapyric incorporation
into a pesat vermiculite medium decrsesed shoot growth of
tomato. Maddux gi &L. (1855) and &nittle (1965) raported
lack of yiald response to nitrapyrin treataent in the
aksence of cor::d:ltienn conducive for losses of B0y Mo



Outbrie and Boake {(1980) found that wolatilisation
. of M-Serve zevarely limitel ite offlectiverieas in loawy
pand and 4ts apprlication with solid fertilisers.

Dicvandisnide

Iln combination with ammoniacal nitrogen, dicyandiemide
has baen ropoﬂ':cd to be as useful ao H-Serve in celasying
nitrification (Reddy, 1962: Somasr an? Ressig, 1978
Randell and Malger, 1981y Zheng. 19817 Porster st al.,
1984). Grsetz g% sl. (19581) pointed cut thet the effect of
dicyaniismide was evident upto 10 vacke after apilicaticn,
Amberger (1982) noticed that dicyandiamide inhibited tha
nitrification of cattle milurry flor 2 to 4 months, Rodgers
(1983) found that inhibiticr of nitrification by dicyanfiamide
increesed the amount of smtonia lost by volatilisation
by 20 to 6% parx cent compzred to £01il treated with urea only.

Zhicvres

Thicurea functicned as nitrification inhibitor
by lengthening the lag periocd prior to the exporential
grovth of Hitresomopzs (Mo Beath, 1962)., Kbandelwal (1577)
reported that thiourea delaye® nitrate formation by
30 Gay=s. &lh:i at 51. (1972) claimed that the sddition

of Cu?' enhanced the inhibitory sffact of thicurea.



Halhdi and Hyborg (1584) cbserved a decrsase of nitrifi.
+ cation by one thﬁ when ures mixed with thioures was
applied in bends.

potassium agide

The usage of potessium aside (RH,) a5 & pitrifi-
caticn inhibitor was wsteblished by Hughes and Welch (1970s) .
Zapenfick at al. {1871) raported that both' levele (2 end
€ par cant) wage off=ctive in dccreasing nitrification, -
the higher lqve} teing more effective later. Cochran gt gi.
(1973) peported it to be inefiective in non-irrigeted
soils. Bumner;, and Bundy {(1976) showed ttt;\t the effectiveness
of potassiun axide depends on the soil and the form of
nitrifiable niﬁmqon applisd. Acidity proedctes hydro]:yaiu
of potassium azide in sgueons solution 2nd hence it is
ineffective bolim 8 6.0. |

Lyanoguanidice -

Cyanoguenidine whan applied st 5.8 to 24 per cent
of N was fount to be effective in inhibiting nitrificatien
process. Efficlency 62 N fertiliser applied to whett wvas
increased by 50 per cert (Scubles gt 2l., 1962). Tekhina
apd Bazilevich ;:(1953) cbeorved that oyanogusnidine
incressed yicldn only of the irrigated crop of whet.
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2.amino 4 chlopo 6 mpthyl nyrimiding (AM)

Hishihara (1962) reported that AH poszess
nitrificaticon inhibition property. Jaisval gt al.
(1972) observed that millable cane yield, dry matter .
synthezls end N uptako were significantly increcced by
the use of this chexicol.

Tarrazols

The eveluztion of tarrascle as a nitrificide
wae carried ocut by Turner and Mic Gregor (1978), who
coacluded that unier f£icld conditicn, the control of
nitrification by terragole apprlicaticn was Of limited
duration. But 1t dacreased nitrate content of both

pasture and drainago watsr.

In addition to the above, a number of other
compounds like sulphadpugs, carbondisulfide, methyl
mercaptan, cosltar, potassium €thyl kanthate, etridisgcie,
potasciun chl.o'riao etc. Diave Dbesn ropnrtéd to poscess
nitrificetion inhibiticn property. In USA, the only
proven compounde currently approved for use ere
H-3erva and Terrazole. In India, the use of thase
cheinicals 18 limited Aue to their high cost.



Inficencus materials as nitrification jphibiters

In Indins, non edible oil cokes like nesm and
karanja have boen used since time 1mmorh-1 in adnixtures
with menures with sadvantages. One of the bensficial
effects ©f thate cakes can ke attributed to thelir
nitrificetion ':I.nhibition propecty.

Abraham gt al. (1975) found that the spplication

of 40 kg N ha~?

BO kg R hl-l as urea, Uresh trekted with neem cake

sk nsem coated urea was equivalent to

20 par cant by veight increussd grain yield of paddy
(Kulkarni a% al., 19757 Shanker gt 2l., 197€ér Oomuen gt al..
1977s; Reddy end Shinde, 19817 8ingh ¢t al., 1382:

Jdzdhav gt al., 1983).

Mapickam et aX. (1976) tested the afficacy of
N-Sarve, crushed neem mesd, neem cake extract and mahua
cake extract. ;loﬂ seed treatad urea waAs superior to
mahus cake extrzct treated uree kut was on var wvith

H.Serve tratitad ure2 end need cake extrict trested urea.

Rhandelwal ot al. (1977) recordes increased whest .
vield with uret coated with neem extract. Sinha at gl.
{(1379) reported that greibp end gtravw ylelds of wheat
vere higher vhen uzes wac blenied with neem cske than
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with 5 per cant patroleum ether or alcohol extracts of
neem cake. Vyse gt sl. (1980) cbaerved thst yleld of
wheat wBs ncre vilth gawdust + ures thsn neom cake couited

ursle.

sivgraj (1578), Iruthayaraj (1981) end Jain st al.
(1982) recorded. increase, in sesd cotton yleld of cotton
with pneeta ceke blerded urea.

Sathianzthan (1932) raported that nesm, mahua,
marottl, rubber and kargnja cakes were effactive as
nitrification irhibitors, neen czke being the most affective.

Hulagor and Shinde (1982) studied the effect of
nesw, nahua, hrainja. ¥okun and rastenjyoti cake and neea
extract on rice. Heam extract gave highest yield.
Sinha et al. (1982) cbeerved thst mustsrd and pongania

caks vwere supsricr to neem cake and N-Gerva.

Patil (1972) reported that nsan oil wae effective
in decressing nitrification rate with incresse in its
level from 1.5 to 12 per oant. The total bitter fractions
from 12 per cant nesx oll was most reaponeible for
inhibition followed by sulphur containing cdcursscent
compounds, while pre~refined oil fraction 414 not show
any effect.
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Sahrawat at sl. (1974) confucted detziled study
to £ind the oftimcy of extracts of peed, bark and leaves
of karanjs treed &3 cheerved that the components of the
‘#lcchol extracte of secds ware effective upto 60 days.

Sahravat and Kukherjee (1577) estazblished that
karanjin is the md jor crystilline principle. of karanja.
it conpe.roﬂ wcéll with H-Cerve. S3tudier showed that its
fupan ring is essential for showing the inhibitory effect.

Sahrawat (1982) compered the effect of aleohol
extracts of karanja and neel cesds to that of kaxenjin.
Applicaticon of." seed extricts at 8 rate corresponding to
30 per cent of the 'nitmon rate waa comparable to karanjin
applied at 5 and 10 per cent concentration. The extricts
ware sfifective for a pariod of upto 45 days, while karanjin
vas effactive upto 60 days. The different patterns of
nitrification ﬁahib:lti.cn obzerved with keranja and neem
seed extracts suggested an adventage in using a mixture

of the two.

Surve end Dafterdar (1985) reported that ngem
products like nsem cike, deoiled need ceke, neem oil end

neex oil derivatives were superior to kerznje cike.

Rajkumar and Sekhon (1981) found that neem cetke
is mors efifective in inhibiting nitrification of urea in
alkali zoils than AM.
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s.lv}aﬂulan (1981) reported thst neem and
mahus caksswere efficlient only for & limited period of
10 to 25 days. The nitrification inhibition was wore
pronounced in red sandy loam and black scils than laterite
,and alluvisl aotiu. The denitrification process wes
agcelerasted in the presence of the appiled indigenocus
oil cakes under enzerobic conditicns leading to greater
nitrogen loss when oncs the applied sxmoniazczl nitrogen
is nitrified.

Ures trested with o4l czkes incressed the protein
content of rice (Arunachalam and Morachan, 1974; OComuen
at al., 1977b).,

In contrast to the ebove observations, several
workars have revedled the lagk of response for variocus
cilcekes in inecrcasing the efilciency oﬁ. uret {(Arunachalam
2t al., 1574; ¥AU, 1975:‘ Katti ot al., 19765y Devl gt al..,
1960 Bhatia gt al., 1965). Saderandsn and Sasidhar (1573)
studied thy compapative efficiency of ures alone ard |
nixed with locally avsilable meterials on the yleld of
rice. Katorials used were nesm cike, rubber cake, coir dust,
Salvinis molests, sawdust, rice busk, strew powder, ures
in papar packalée ant aldehyde urea. [Hone of the trettrents
waz significant in incressing the yleld.
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Sahrawat (1977) found that biuret content in
urea inhibited the conversion of M, to NOj and
HO; to K03. Yhis resvited in accumulation of large
agounts of both lifl: ~ N and Bo; ~ B in scil as compared
to control. Honcq biuret impurity in uret fertiliser is
likely to enhance N0, toxicity.

Xrichnepillal (1979) reported that wveste tea
effactively inhibits nitrification. Incorporation of
8 per cent waste tes with soil inhibited nitrification
until 16 days. The chemical nature of the inhibiticn by
wvaiste tea was éttribntod to the protective action of its
polyphenolic subkatances snd theiy ability to chemically

conbine with o'xtracollulnr enzymes of nicroorganisms.



MATERIALS AND METHODS
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MATERIALE AMD NETHMS

The present study was simed at screening a few
plant msterials and p'roaucts whicﬁ are reported to have
allelopathic and kactoricidal properties for the probable
nitrificstion inhibitien in ecil,

The study comprised of two parcta.
A, I.tborato:y extearimants
E. Fleld experinent

Ths experimsnts vera conducted during the parioca
from Nay 1984 to Bovenbsr 1985, st the College of
Horticulture, Vol.hnikkan._ Trichur which is situated at
10° 32°% latitule and 76° 10°% longitude at an altitude
of 22.25 m abm'n z43n szed level.

The soil for the laboratory experiments vae
collected from the site specified for field exparimsnt.
Mechaniczl composition and important charactaristics of the
gol) are given in Table 1.

Table 1. Mechanicil composition end chemical p::opcri:iu
of the soil.

1. lcal sit

&chaqi'cal composition of the scll was deterained
by the Internxticnal Pipatte method (Piper, 1950).



Coaree sand 3 27.50 par cent
Fine sland s 22.45 pasr cent
£ilt $ 22.20 rar cent

Clay

Textural class

l. ' al‘

Souatituent
Total W

MvallsEle P
(dray I
extract)

Available K
{Heutral
norsal
amtonium
acstate
extruict}

Organic
carkbon

i (1:2.5
soil
water
ratio)

t 22.80 per cent

onert
Coptent {n Rating
aoil

' 0.129 per Hedium

cant

(.53 pra Low

150 prm Medium

0.7 par cent Medium

5.15 acidde

Sendy clay loam

Hathod used for
astimation

Macro Xjeldahl
{Jackson, 1958)

Chlorestennous reducsd
ralybdophosphorle blue
colour method

{Jackson, 1958)

Flame phctometric
method
(Jsckoon, 1958)

¥elkley and Black

mathod (Piper, 19%0)

Blicoc pHd mater
Jackeon, 1538)
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A, Laboratory experiments.
Excezimant Ho,l

& lsboratory incubation study wae undertaken to
screen plent muterials for nitrification inhibition
properties 2nd to study the minoraliaat:lcn pattern of urea
as influenced by nitrification inhibitors.

The trestmsits warei-

1. cCoatrol (rno nitrogen)
2. Ures
3. Ures + N-Serve
4. Y + neem ctke
5. ® 4 cashew shoil
. ° & tobacco waste
7. 92 4 Calotropio leaf
8. 2 ¥ Bucalyptus leaf
9 " ¥ turmogic rhizoma
10. * ¥ neex le=f
11. ¥ ¥ cacsave leaf
12. *  + Horinga lesf
13. ¥ ¥ Sesamua cake
14. * <+ marctti coke
1. " & cal.tOt' crke
16. ® + zrecanut

17. ® ¥ punna cake



18, Ugea + rubber cake
19. *  + Bupatoriun leaf
20. " <+ turmeric lesf

The tresthants vers replicated thrice.

Soil ssmples (1 k) having passed through 2 ma
slieve wore m:.lﬁoa with 100 pra B in the £orm Of ures as
per treatitent schedules in ursa material retios of 5:3.
The plant mtérmla usad were Aried snd povwdered well.
In cies of H.Sspve, the chemicel waz diluted with ecatone
and sdded at the rate of 1 per cent of B. Appropriste
quantity of diatillcé- vater wvas added to soll to bring the
moisture lavel to 65 per cant of field capacity. From
thia, 10 g soll wis transferred to 250 ml cconical flesks
and the wouths of the flasks wvere pluggﬁ with catto:‘:.
Encugh numberl|cf replicaticns were Kept g0 that duplicate
samples ware removed at €ixed intervals for ona month.
Samples were drawn at fivs days intervel for ons month and
anclysed for smionium and nitrate n:l,ti:ogen. Hitrite
nitrogo:; was net detactad in meazsurable snounts and hence
its estizatiohs wers not carried out. Rate of nitrification
vas ¢ lcﬁlatagl &g below.

. - Hx 100
f-ﬁaz —B#HDB

ol | - -
834-13#&102-3-!-!!03-3

Rate of nit:m.f:lat,ion ®) =
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E?«Qr 1) anelvais

Boil eanxples drawn were inmedistely axtracted for
one houy with 2 M neutrzl WC) solution and ziltii.-cd through
whatmen Ho.42 filter papsr. The extract was used for
anglysis. Amewonimcal and nitrate nitrogen were éttcmimﬂ
by stesm distillacion method suggested by Dremnar (19€5) .

Expegioent No.3

This aipwrimnt var simed at studying the
minsralisution pattern of urea spplied st d'iﬁhrant Soses.
5011 samples wers incubsted with urea to supply 10, 25, 50
and 75 ppm B @nd estimstions of KH, - N were done on 2. 5.
11, 12 and 21 éays efter ineubatian..

W__M- '

This oimrimat vag conductad to study the
mimraliaation: pattern of uret in soile tsken from differant
locaticns and the offect of liming op it. Trestmsate 4in
sach s0il consisted of a control and addition of a nitrogaen
scurce (ursa at 100 pra H), both of which were carried out
4n lims3 and unlimed conditions. Soil collectsd from crop
muzeum and ruhi:er plantation wae used in the atudy.

HA, - § contents were determined at 3 duys intervals till
30th dsy sfter incubaticn.
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Minerslication pattern of urce at varying
moisture lsvele vae studied. Soil wap incubated with
100 poa N a@ ures st Siffersnt moisture levels, namaly
25, 50, 75 an? 100 -per cent of £4eld moisturs cepacity.
NE} - ¥ contents were estimates &, 3. 4, 5. 6. 9 end
11 days after incubaticn ard the effect of moistura content

on urea hydrolysis was noted.

Exparivengt No,d

An incubaticn study was carried out to study
the mineralisation pnt:ter:n of urea and amzonium sulphate
added at th: rate of 100 pom H. Treatdents were replicatad
tuice. HH: « [ wvas estimated on first, fourth, seventh,
¢ourtesnth and twantyfirst day.

el Py

The objective of this experiment was to stuldy
the effsct of liming and incculation with red (alfisol)
an? black (vertisol) soil on the minsralisation pattern
of ures addsd to laterite {oxiecl) soil. The rates vare
compsred with those of red and black soils collected
from Coimbatore. Trestmsnts were as follows {pA velues

of the respective trzaiments ars given in brackets).



1. Laterite soil - unlimsd (5.15)
2. Laterite soil - limed (6.35)

3. Red soil (7.5)

4. Black soil (7.9)

5. 1 + 3 - Mixed ip 921 ratio i5.5)
6. 1 + 4 = Hixed in 911 ratio (5.55)
7. 2 +# 3 -~ Hixed dn 911 pratio (6.4)
B. 2 + 4 ~ Mixed in 911 ratio {6.53)

Traatments were replicated twice. Zetimations
of Mi} ~ B were carried cut 5, 10, 15, 25 and 30 days
after incubntion by steam distillation method.

B. Fleld expsriment

A £ield experiment wes laid out to test the
crop raspence to application of the moterials used for

nitrification inhibiticn studies.

Soll

The scil of the exserimartol site was deep,
well drained sandy clay loam. The details of the physical
and chamical characteristics of the soll ers givsn in
Table 1. |

SaszoOn e

The £field exveriment was conductad during the
pericd from 9.9.1585 to 9.11.1385. The msteorological
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fata for ths crop psricd are presented sz weskly averages
in Appendix X. The maxioum texpsrature during the crop
pericd ranged bstween 29.06°C nn4 32.1°C and the range of
mininum tempersture was from 22.04°C to 23.54%C. Reinfall
vag almost distributed throughout the growth pericd of the

crop sn® a total of 114,60 mm rainfell wes received.
lavout

The expsrivsnt was laisd out in a randomised block
design with three replicaticne.
Zzeatrents

In addition tc the 20 trestments of the laboratory
axperiment No.l, naem coatad ures (NCU -~ S5 per cent coeting)
was included in the field trisl &8s ths 2ist trestment.

Plot pize $ 3mst2.1m
Planti ials

Test crep ¢ FPodder msize
Veariety 1 Africsn Tall Maigze

Fislid culiture

The culturcl practices recos:anded in the peckage
of practices prepared by KaD (1382) were followed. Seeds
ware sown dibblad at 2 spacing of 30 cm x 15 om. Gap filling



A

was done on saventh day. ¥otering was dobe as and

when nesdad.

Fartiliver mpplicstion

Entire doze of B (120 ky hn'll was applied basally
according co the t:catﬁnnta £ixed. All plots recolved a
uniZorm bassl dose of 60 kg ba~l 2,0, and 40 xg m~} x,0.
8ingls super phosg?atc and muriste of potash woro.usud e

sources of P and K,

After gultivstion

Wending, plant protection measurer etc. wers

carcied cut.

Sbsexvations
1. Periocdic soil lyei

Beil asmplys from three replications of each

treztment were fooled and analysed ‘for NH, - N and 03 - o
at 15 dsays intervsles till hazvest: mn: - i wag estimsted
by steam distillztion methicd (Breusnsr, 1965) end Hns - B by

chromotropic acid method (Siws and Jackscn, 1971).

IX. Elang chagacters
l. Biomstric chaspvationg

four plunts wers selected &t random from net plot
ares after elimirsting the border rows and the cbservations



were recorded from these plants at 15 days intervals,
# separate ssmpling ares was marked fop destructive

senpling for growth analysis.

1xné foaht

Helght waa recorded from the base of the plant
to thy tip of the longest leaf and the Qwracw wan worke® out.

Leaf arce ivdex {LAT})

Legsf arex index was worked out sdopting the method
suggested by Montgomery {(1511). Four sample plants were
uprooted £rom the row earmsrked for the same. and the
lemver wsre rexcved. Ton leaver wsre selected at random
from ths lot and mensuremants of thelr length and meximum
width wera dong. Tha svorags value thun obtained was
multiplied with the number of leaves ané it wag multipli=d
with the factor 0.75 £o get the total leaf area of four
planta, Loef ared index was computed az followey

th « TOtal leaf ares of four plants
Land arez cocupied by four plante

Dry matter oroduckisn

The asmple plants drown out for measuring the
leaf sree were £lso used for asseseing the Ary matter

proguction. The plents were oven drief to constant
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welights at 70 + 2°¢ and the totzl Sry wolght wes expressed

se g phnt"l.

2. Yield
dry 2
The fodder yleld from mat plot arzex (2.79 m7) was

recorded and it wiz sxprenced 88 tons ha'l.

3. Shawical etudipn

1 1) nt of slant

Filant samples collected for :acona;nq dry welght
were uged for chemical anulysis. <The plant samples vere
ground and K contents of lesf and rest of plant parts were
determinegd separately usin] Hicre Kjeldahl method
(Onckson, 1358).

Untak . £

The nitrogen contente of leaf and rest of plant
parts were nultiplied with their respective drymatter
vields en? the valuer thus obtaloned were added togothar

to get uptaks Of nitrogen ond it was expressad 3s m) plant"'l.

Statietical analysis

The date from the laboratory study and field
experimsnt were subjsct .. to stetistical analysis by using
andlysis of varisnce technigue (Panze anmd Esuﬂhtm. 1967) .



RESULTS
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KELHCLAS

Tha data from the laboratory experiments ara
prasented first and thesz are followsd by tha resultz from

tho fi4ld study.

&, Lahoratory expeacimanta
Exogringnt Hoal

Thie laboratory experiment wee to screen plant
materinals for nitrification inhibition properties a1 %o
gtudy the mineralisation pattern of ures as affected by

mizlng with thece matericla,

Ammonicgal snitrogen

"The data on ﬁﬂ: - H content in the s0il sre given
in Tebls 2 and thoze of & faw repregantative treatments
shewn in Fig.l. The analysis of verlance ie givan in
Anpendix I¥. amsoniacal nitrogen contentz in verious
troatoments were coanared with untrsated urez to assess
the benefit of mining urex with thsz wsricus materials.
Vialuen of control heve basen substracted from values of
trastmarts from 2 fo 20 o that the content of KH: -~ N given

coarrise only that fraction minsrcliped f£rom éddcd urad.
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Table 2. MNineralication pattern of trsated and untreated
uras RHI - W (pp:ﬂ)*
Days after incubation
Trestnents
s 10 15 20 39
2 {(Urex alone) 69.20 76.33 79.13 83.80 89,07
3 (Ureas + W-Serve) 73.73 80.67 B86.27 89.07 84.87
4 (Urea + neex cikse) 60.20 76.20 81,00 84.87 83.60
S (Urea + cagshew shell) 72.%3 74.93 85.80 85,33 89,53
€ (Urea + tobacco waste) 69.66 81,60 81,13 83.3) 92.%
7 (Urea + calotropis leaf) 76.50 81.00 63.33 £8%.33 87.60
8 (Urea + Buczlyptus leaf) 68.27 E&0.87 T735.73 03.47 86.60
9 (Ursa + turmeric rhizcie) 74.93 80.67 83,93 86.73 86.73
10 (Ures + neem leaf) 73.53 B%.60 853.93 30.67 84.87
11 {(Yrea + cassava leaf) 76.80 T77.73 ©6.27 85,33 85.80
12 (Urea + Horinga leaf) 75.87 B3.47 86.27 8%.33 87,20
13 (Upea + Sesamun cake) 66.40 77.73 86.27 84.40 83.93
14 {(Urea + marctti cske) 65.53 77.87 0%.07 86.73 80.87
15 (Urea + castor csks) 70,00 77.27 83.50 ©7.67 B4.40
16 (Urea + arecanut) €6.73 21,13 82.87 69.73 BbH.53
17 (Urea + punns calke) §5.93 0l.47 B85.27 B8B6.27 79.60
18 (Ures + pukber caka) 69.567 73,40 02.87 B83.47 04.87
19 (Urea + Bupatorium leal) 73.83 65,67 87.20 B86.27 87.67
20 {(Urea + turmeric leaf) 75.27 83.93 84.87 086.73 84.40
e (5K) s 5 253 " s
Sk + 3.47 3.78 3.30 2.26 2.51
1 ®€] - 8 ia control 14.93 16.80 14.47 15.87 16.33

* ¥alues of ccatrol have bean aubstracted from vslues of

treatoents from 3 to 20.
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Fig.l. MINERALISATION PATTERN OF TREATED AND
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There was o significant difference in amsonlacal
nitrogen content Getectsd in the incubatad samples receiving
va;::louu treatments on any day of sampling. The values Of
all the treatments wers fourd to bs on par with untrsated

ared.

The highest vilue for SB: - ¥ content (76.8 pom)
on 5th day was in d‘,, {vres + calotropie laaf) and the

lowest volue {60.2 ppm) waz in Ty {(urex + nesm cake).

On 10th day, ths highest amount of Hi, - N
(85.67 ppm) was registered in Tiq {ures + Bupstoriums leaf),
followed by T,, {vrez + nosn lezf) and the lowest value
(73.4 ppm) wae in Ty 4 (urea + rubber cake).

on 15th day, T,, {crea + marotti cake) reccried
the highest value for HB: - ¥ content (89.07 pwm). The

least vilue wes in T, {urea + Eucalyvtus leaf).

pmong the variocus trentmants, T, (uxaa +
neer leaf) had the lowaat BH:‘- R content (30.67 pow)
on 20th day, the highast being rscorded in T16 (urea +

ezecanut) .

On 30th éay, Ty, (ures + marotti cake) ard 7,,
{(uraa + Punna culke) registered lowar values compared
to other treatmentes. The highast value of 92.8 ppa was

for tihg treatment, urss + tcbacso waete.



Cut of the 100 pomn ¥ added in the foram of ures,
on an averayge, 70 pnm N appsared as EE: - 2 Ly 5th day,
By 16th day. hydrolysis ¢f urst wae a2ilmost over aqﬁ the
ammonizaal nitrogan content srtimated in the s50il at thie
time wer about 80 piwm. After this pariod, there was
cnly slight incrun. reiching a value of 86 ppm on 30th
day di.e. fron 10th day onwards the valugs rese ined more or
less steady. The content of ﬂa: - K was not found to
" decrease in any of ths treatigats even \gn:h 30 days
incubation. tiBI « }i formed from urss hydrolysis wias not
subject to further cxiéatian in any significant smounts.
Mineralisation of ure: almost stoppad with completion of

amacaificaticn in all the treatmants including untreated urea,

A 8 whole, it vas sesn tikt none of tha treztments
showed consistent szupsriopity over untreated ure or
consistent differences hetwesen treatmentz. Locating more
effective miteriais waz thus not possible bazed on the

results on ocntent of ammoniacal nitrogon of scil samples.

Bltgrate nitzoges

The dats on m; - ¥ contert in the soil are
presented in Table 3 and thoss of © few representttive
treatasnts shown in Fig.l. 7The ahalysis of variance is
given in Appendix XXI. YThe amount of Eﬁz « K mineraliged
is. m*); - ¥ sppesring in tha soil was cclpared with that of



Table 3; Minsrzlisation pattern of tresated and untrested

ures no; ~ % {ppm}*

Days after incubation

Treatants
5 10 15 20 30

2 (Ures zloms) 1,67 6.60 7.80 B8.53 6.07

3 (Ures + N-Sexve) 1.07 1.87 1.40 6.67 5.60

4 (Ures + naen cuke) 2.00 5.20 5.60 5.73 5.60

5 (Ures + cashew shell) 2.47 3.20 7.27 8.13 %.60

6 (Urea + tobacco waste) 2.93 7.07 S.60 5.9 4.50

7 ({Uces + calotropis lesf)  2.00 %.67 S.13 5.60 5.60

8 (Urex # Zucalyptus laef) 2.47 5,20 85,80 5,70 5.53

9 (Ures + turmeric rhizoms) 1.70 B5.67 B.40 6.20 5.40

10 (Uret + neem laaf) 2.93 6.60 5.60 6,20 3,87
11 (Urea + cazsave leaf) 2.00 5.67 85,13 5.73 4.67
12 (Ures + Moringa leaf) 1.53 5.67 5.60 6.67 4.20
13 (Uraa + sesaaum ctke) 3.20 5.93 5.93 4,33 5.60
14 (Uree + marotti cake) 1.33 5.87 5.07  4.07 4.87
15 (Ures + castor coke) 1.80 6.13 5,13 6.20 S5.13
16 (Ures + arecanut) 2.40 5.50 3.53 4.80 S.13
17 (Ucez + punns cake) 3.40 5.23 $6.13 5.73 5,13
18 (Urea # pubber cake) 2.93 6.67 5.60 S.73 5.53
19 (Urea + Rupatorium lesg) 3.87 6.93 6,53 7.13 4,20
20 (Urea + turmeric leaf) 2.00 7.53 6.07 5.27 4.67

o (sxX) Hs 2.16 Es = ]
BEm + 0.89 0.76 1.33 1,32 1,36
1 KO§ - N in control 6.40 G.47 7.93 7.33 8.40

* Values of control have besn substrzcted from valuss of

traatments from 2 to 20.



untrested urea for ascassing the efficscy of the matsrials
used az nitrification inhidbitors. As in the case of
RE: « B aontent, here alsc valugs of control hwve been

substracted from vazluer of treatmsnte from 2 to 20,

Except on 10th Gey, Nt); « ¥ estimated at the veriows
sanpling stages did not show any significant Adiffersnce
among treatments. All the treatxsnts were on par with
untreated ures. On 10th day, B-Gerve treatment recorded
significently lowsr content of &o; « H than untreatsd
ures (Tz). Ho othar treetment waé found to differ signifi-
cantly from 'rz.

In gensral, nitrifigation steps wars found to
oparate At & very low spesd. SHstimated liog ~ N content
in the soil on 5th day wss on an average, 2.31 ppe. Prom
10th day onwards, the amount of Ho; ~ H minerclised from
added urea started increnssing and attained a msan valus
of 6,02 pom on 20th day. Thersafter, no further increase
was noted. Thus, cut 'of the 100 ppm K added 33 ures, only
about six per cent was subject to nitrification. Rest of
the nitrogan mine.t."mliud frocm ures resained in amsoniacal
form itsslt,

From the NOE ~ H content it was seen that,
excerting in N-Serve troatman!;. the extent of nitrification

was almost equal in all ths trectments including untreeted
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ursa. The only material thrat appsared helpful in retarding
ao‘; - B productiocn was H-Serve. Ro"a' - !I.ncordcd in the
N-Serve treatmsit on 10th doy wes only 1.87 ppm, comrared
to the xasn volue of 5.82 ppm in cther traztmantsy but the
contents estimutad &t gucceedin; semplings were not
significantly lowsr than those racorded in untreated ursa.
Apsrt from thig, no other traatmant showsd any suneriority

OvVer untreatzd ures.

2] -} [«) fi)

The data on the nitrification rate in the verious
tractuents are given in Table 4 and those of & few
representative tma-tmentn' ars graphically presented in
Fig.2. The analyecis of varlance is given in Appendix III.

Ritrification rete in al) the maxnlar was found

to be on par tili the end of the incubation pericd.

Btarting from an ovarall low rate of nitrification
.on Sth day (3.1% par cent), the velue increassd to
6.91 par cont by 10th day. The rate of nitrification
remainad more or less the sams tiil 20th day and later it
declined to 3.51 psr cent by 30th day. At any time, the
rate of nitrificetion of addad ures was found to be below

10 par cant in all tha' treatmants 1.0, the nronortion of
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Table 4. Mitrification rate (X) ©f trested and untrezted urea
Days after incubation
Trantaents

5 10 15 20 30

i ({(Control) - - - - -
2 (Urea alcns) 2.73  7.97 8.96 9.31 6.40
3 ({(Urea + H-Serve) 1.42 3.9% 1.56 6.95 6.21
4 (Urea + neen cake) 3.31 6.47 7.99 6,17 5.87
5 {(Ucer + cashew shell) 3.37 6.48 7.67 B.63 5.80
6 {(OUrea + tobacceo waste) 4.47 7.97 6.44 6.60 4.60
7 (Ures + calotropic lazf) 2.57 6.65 5.77 6.17 4.08
8 {(Urex + Buczlyptus leag) 3.56 6.05 6.78 6.39% 4.08
9 (Urea + turmeric rhizoms) 2.26 6.%57 .7.07 6.70 5.0
10 (Ur=a + nee: lezf) 3.73 7.16 6.35 7.10 4.29%
11 (Ures + cassuvs lsaf) 2.55 6.86 5.53 6.17 5.07
13 (Urea + Ncoringe lesf) 1.98 8.32 6.01 7.18 4.49
13 (Uzee + Besanun cake) 4.47 7.12 6434 4.92 6.2
14 {(Ures + marotti cake) 1.31 6.95 5,39 6.19 5.84
15 (Ures + castor cake) 2.58 7.42 8,81 6,29 5.65
16 (Uraa + srecanut) 3.37 6.73 3.93 4.96 5.44
17 (Ures + punna cake) 4,84 6,12 $.61 6.20 5.53
18 (Urea + zukbsr ctXe) 3.48 8.36 6.40 £.45 6.07
19 (Urea + Eupstorium leaf) 85.00 7.63 6.97 7.67 4.%9
20 (Uras + turmsric lezf) 2.%8 B8.29 6.68 5,72 4.27
D (5%) s N W NS . !
5tm % 1,10 1.36 1.37 1.46

1.28




Fig.2. NITRIFICATION RATE (#)_OF TREATED AND
UNTREATED URERA
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30'3‘ - ¥ formed, compared to total anountl of inorgsnic M

mineralised from ures was quite low.
2 g Ho.

The results of the expsrimant No.l showad that ths
extent of nitrification of added uresx wes Guite low.
To examina if ths high quantity of ¥ (100 ppm) used in the
sxperizant, xost of which appeared and remainsd as the
HH: form was irhibitory to nitrificstion, a laboratory
experiment wis rup with Urex added at different doses ranging
from 10 ppm to 75 ppm B. The data on ﬁn'z - ¥ ccntont are
presented in Table S snd Fig.3.

It was ceen that in cases vhere the amount of urea
added was lower (10 prm and 25 prm W), hydrolysis was
completed by second dasy iteelf. The amount of r.!ﬁ: - N
datected wore 25.62 ppm ard 46.11 ppo respsctively, in
treatments that raceived 10 pom ond 25 ppa N 89 urea. These
valuss include that froction of M, - N mineralized from

organic matter of the scil alsc.

In the soil 'nup].c-which raceived 50 pom A &s
urga. hydrolysis was over only by S5th day and the vslue
of HBI - B wvas 68,37 pom. In case wher2 75 pra N waes
added, it tock about 10 dayn for t;_he hydrolyeis €0 conaplete
and ths apount of m}‘ - N apreired at this period was



Table 5. Hinerzlisation pattern of ures applied at
different doses - HB: - ¥ (ppm)

37

Days after incubation

Amount of

nitrogen

acdad 2 5 11 19 21

{ppn) _
10 23,62 31.80 33.39 - 30.31 33.39
1] 46.11 46.13 49.25% 41.34 59.59
50 58.83 £8,37 £62.96 65.1%  71.92

7% $8.83 £5.86 98,58 96.32 9¢.58
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$8,58 ppm. Thus, with higher smount of added ures,
the tine taken for the conmpleticn of hydrolysia was found
to be prolonged.

_ Cnce the hydrolyeis was over, no appreciable
change in BHI = ¥ contant waz found to occur in any of the
treatments studied. As in experimant Ho.l, the whole of
added nitrogen remained as Eﬁ: « N itrslf even after 20
days of incubaticn without much of nitrification.

It was concluied tht'i: thq Gguantity of fertiliser
nitrogen added &id not appesr tc be & factor deciding
nitrification and that there wae apparently no inhibition
of tha reacticn by the um;mhcal nitrogen produced.

Exceriwent No.3

The experiment was to study tha sffact of liming
on mineraliraticn pattern of ures ndé.ﬁ to s0ile collected
from two locationz, namely rubber plantoticn which ie
suppcsed to have a high conéent of organic carbon and

crop museun with a much lower amcunt of organic carkon.

The voluse of HB: - ¥ sre presentsd in Table 6.
end Pig.4. Amcunt of HH, - N that was dotected in the
soil taken from crop museum on Sth day wae 3.18 ppm. .
The amount increased to 4,77 ppm by 10th day and thereafiter



Table €. Mineralisaticn pettern of ures in eoils collected
from two locations and the effect of liming them -

39

aa: - B {ppa),
Days after incubation
Treatmants

s 10 15 20
Soil from cyop pugeum
Control - without lime 3.18  4.77 1.59  1.59
.control - with lime 1.5% 3.18 1.59 2.90
Ursa - unlimnd 82.68 103.3%8 87.45 89.04
Ured - limsd 98.58 96.58 23.81 93,81
goil from rubrer plsntation
Ures ~ unlined 50.83 73.14 76,78 77.91
Ured - 1M 82.48 90.60 80.60 5,70
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the value remained to be 1.59 ppm. When the soll was

kept for incubstion after liming to nemr neutral pid,

the contents of HB: « N appeared were 1,52 pma ard 3.18 pom
reapectively on 5th and 10th days reaching 2.9 pom by

20th dey. In the czse where ures ot the rate to supply

100 pom N was added, amount of NHZ - N recorded on 5th

day was 82.63 ppm, the content being more or less the

seme without any decredse till 20th doy. In linsd condition

‘also, ures mineralisation wasz found to show a similar trend.

Veluss of NH, - 1 content in the soil collactad
from subber plentation was 1.59 pom on 5th day. &t
subgagusnt samplings, contente of NH; - N were 3.18 pom
and 2.06 ppn, respoctively, on 10th and 20th days. With
liming, the value on Sth day wea 6.36 ppm and it was found
to decreasa qraeualiy from 10th day €O a value of 1.59 ppm
by 20th day. In the studles where incubation was carried
out with adcition of 100 ppm R es ures, contsnt of HB: - X
regleterad on %th doy wae 90.63 prm. Valuse on subseguent
samplings showed little varlastion smong thamszelves am?
wvers found to bes in the range 73 to 77 ppa. In the lised
confition also, contents of BB: - ¥ detected st all
sanmplings were in the range £0 to 90 ppm. No substantisl
decrease in HE: -~ N content, probable to occcur by

nitrification, wee noticed in any cf the trestnants.
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Raining the g8 by liming at the rate of 2 tons bl-l
to pH values in ths renges from 6.2 to 6.7 waes not found to
exert any notable difference in the pattéra of ures
nineralisation. Also, pinerslisation pattern wvae found to
be mimilar in koth the soilo. Either s higher content of
organic carkon or limirng or a combioation of both of these
were not effective il; trigoering increased nitrification in
the zoil.

periment ¥o

To exemine 1f the moisture level maintzined in the
incubation study (65 per cent of £ield moisture capacity)
was inhibitory to nitrification, a labozratory expariment
wn.conﬂjuctoﬂ ty incubating soll tag,alu at varying moisture
lavels ranging from 25 per cent to 100 par cent of field
capacity level after additicn of 100 ppm N as ureas. ‘Dﬁtl
on na“: - N are given in Teble 7 end Fig. 5.

At the molsturs level of 25 per cent field capecity,
mi: - i content Catected in the soll 24 hours after
incubation was 25.52 ppm. Even upto 11 days, no further
increase in the smount of NH - N cocurred. The value
raecorded on 1lth day wes 24.40 ppm.

vhaen incubaticon waz carried ocut at a highar moisture

level (S0 per cent field capacity), the content of Mg - M
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Table 7. MKinerzlisation pattsrn of ures at varying moisture
levels - NH; - N (ppm)

Days after incubation
Hoisture leval

1 3 4 s - 6 ®

11

*35 per cent F.Co 35.92 31.68 15.84 18,72 20.16 26.80

34.48

80 per cent P.C. 27.54 32.13 26.01 26.01 30.60 45.30 47.43
75 per cent P.C. 39.75 55.65 58.83 62.01 79.50 114.48 108.12
100 per cent F.C. 47.16 94,36 102.786 99.42 50.99 97.73 102.78

*P.C. -~ Fleld capscity

Table 8. Hinerslisation pattern of ures and acwonium sulphate -
mﬁ-nmm

Days after incubation

Treatnsnts
| 4 7 .14 21

Uzea 23.85 93.99 €6.58 97.76 99.70

Ammonium sulphate 82.68 82.68 7.9 S4.80 $5.40
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increased gradually from & volue of 27.54 prm on first
day to 47,43 ppm on 1lth day,

At 75 per cent field moimture capacity, the
rste of ureolysis was etill famter. WY 9th dsy, hydrolysis
was coapleted #nd the smount of sa: - i recorded was
114.48 ppm. The content estimated on llth day was 108.12 pow,

At the highest moisture level of incubation
tested (100 per cent field capaoity)., ures hydrolysis
progressed at & stili fester nate. nﬂ: = N content
regictered on £irst dasy after incubsticn was 47.18 poa.
hlmost the whole of ures wes converted to ammonigcsl form
by fourth day itsglf. HHI - 8 contant on subseguent

samplinge upto 1lth day remsined more Or less tha sams.

The tolylts showed that urex hydrolysis wes slow
at lover noisture levels. At 25 per cont field cu';aucity.
hydrolysis vaz even fcund to he curtsiled as evident from
the similar values of M5, ~ N on first as vell as 1ith
deys. With increaring wetness of the soll from 25 per cent
to 100 psr cent field carecity, = steady incrasase in the
rate of hyd:;:lylm vas obzerved. But hsre agzin, once
the hydrolysis trais over, thez antire amount of nitrogen
remained in emmonizcal form itsolt without keing subject
to furthar conversicn. At any of t& moisture level tested,

there was no appreciablae nitrification.
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Experiment Ho.S

The ockjective of the experiment wiks to rtudy the

| mineralisaticn of ured and amxmonium sulphate and tharsby

to ascertain whether any biuret impurity was present in

the ured, which i= rupéthd to be inhibitory to nitrificaticn,

\

Soil wos supplied with fertiliser nitrogen (100 ppm)
ia the form of uree or ammonium sulphite and incubaticn
wdg cdrried out st 65 per cent field moisture capecity.
Tatzs on Eﬁ: - ¥ gontent ere pressntsd i Tsble 8 and Pig.6.

In the caze whare urea wes the source of n/itrcqnn.
starting from a value of 23.85 pom KB: - ¥ on £irst day,
it increused steadily arcd reached & maximum of $7.78 ppm
by l4th day marking thg cospletion of "ureolysis and
therszfter no apprecisble change in the content could be
noticad. It =y be recalled that the resulits cbtained were
similer to those of the previous such experiments.

there emmonium suiphste wae the source, the
anc-untrot BH: ~ I recovered in the estimations on f£irst
and fourth daye was 82.68 poa and on 2lst day the recovery
was 95.4 ppm. Here agein, no oxidstion of HB: - i, which
would bs detacted by 8 decrease in m: - H content,

ogcurred.
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Irzespective of ths sourcs of HH: - B, its
subseguant converaion was arrosted. Biurset content, if
‘at all praesent in urea, cannot be suspected to Le as ®
poasible factor hindering nitrification sinca nitrogen in
amsoniun sulphste 0O wis remayining in the soil in

amsoniscal form iveell.

Experimant ¥0.§

The experiment vas aimed to study if nitrification
could be induced in the zoil (laterite) used in the sbove
expsriments by liming to reise the pit and/or by mixing
it with red soil or bhlack soil which ars reported to have
high rote of nitrificstion to' cupply incculom of nitrifying
orgenlises wh:lcz}:n wao probably il.nad.qultc. & cmpari-qn of
rinerelisstion pattern 6f urea in these thres soils was
8le0 donw. AlL tlwse t2ceived fartiliser nitrogsn at
100 pem in the form of urea. The atudy wes replicated twice
ans the datn oratistically anaslyssd.

The results on ﬂH: - ¥} Bre given in Table 9 end
#4g.7 and analysis of variance in Appandix IV,

on Sth day, m‘: - B 4in T, (red eoil - 6%.6 prm)
and T, (clack zoil ~ 98 ppm) were found to be esignificently
lower thin in all others. Hatwesn these two, T4 recorded
significantly lower amount than T,. Tg (la'terito soll
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Tablie ?. Lffect of liwming and/cor addition of red zoil or
black ecil on the mineralisation pattsra of urea
in lstarite 204l - »

WH, ~ ¥ {ppe)

Daye after incubation
Tredtments

5 16 1% 25 30

© 2 &6 O & w N -

{Laterite soil, unlimed) -127.20 118,30 121,10 112.00 116.20
(Leterite soil, limed) 121.680 115.50 118.30 119.00 2113.30
(Red s01l) €9.60 70.70 54.60 37.80 33.60
{tlack soil) 99.600 72.80 43.40 26.60 16.10
(1+#3 in 231 patic) 124.60 115.70 124.60 119.00 126.00
{1#4 in 521 ratio) 119,70 124.80 117.80 120.40 114.%0
(2+3 in 911 ratio) 120.40 115,50 116.90 110.80 95.20
(2¢4 in 911 ratie) 116.20 113.40 107,80 100.80 92.40
o (5%) B.16 7.61 11,27 B.54 24,22

BER % 2.50  2.33 3.46 2.62 7.6
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limed and nixed with black scdl) had a significantly
lower HH: - B gontent than T, flaterite soil -~ unlimed).

Dats on 10*&1} Qzy showed thot all treataants
excert Ta and T‘ wers on par with respect to the content
of m: - ¥ in soll. %, and T, 34d not differ signifieantly
between themselves, but they ragistered significantly
lgwer H’B: - N (70,7 ppm érﬂ 72.8 pom, respactively) than
.41l other trsstrents.

Cn 1Sth cay, T {43.4 pym) and Ty {54.6 ppa)
had significently lower - . im: - 9 than others. lﬂ!I - N
in Ty (107.8 pom) was significantly higher than in T,

and T,, but lover then in Ty, T, Ty and Tge

én 25th Say algo T, (26.6 ppm) followed by T,
(37.8 ppw) and Ty (100.8 ppw) registered significantly
lowsr values for Hﬁz - N than others. &ll thesa three
trestrarnts Siflered pignificantly among therselves.

m'i: - X content in T, {16.16 ppm) and T,
1(33.6 ppm) were found to be on par on 30th ‘day and they

were significantly lower than others.

in latarite soil {unlimed), urea hydrolysis wap
coaplsted by S5th day, registering an amocunt of 127.2 ppa

uli: - H. There occurred & slight decrease in the content
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during ths days following, atteilning s valus of 116.2 pym
on 30th dey. Guite similar were the results under limed
conditicn (Tal.

In red soll 2nd biack acils, the smounts of
!m: = H estimeted at the first sampling (5 days after
incubation) wers 89.6 prm and 98 ppi, respectively compared

to 137.2 prm in leoterite soil.

In red soil, the contents of M, - N were found
to progressively decreuse with esch stage cf sampling amd
it geached 8 vilue of 33.6 ppm on 30thiday.

In black s0il, from 5th dey otowards, the
diuppel:ancehf m:" - ¥ was faster than in red soil,
declinirg to 16.1 pr» by 30 deys of incubation.

In Ty end Ty vhere latsrite solil wee mixed with
et s0il and black soil respectively, no apprecisble
decresse in 83: - H gontent was ohserved even by 30 days.
The sstinated BB: - B content on Sth day was 134.6 pim
1# "1'5 and 119..7 poit in T,.. The amounts recorded on 30th
day were 126 pj;:n in 'r5 arnd 114.8 ppm in '136 indicating
that mixing with black soll resultsgd in a slightly lesser

anount of cxmecnie accumulation.
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In 'r_, where mixing 1atur_!-to goll with red 20il
in 931 ratio together with liming was dope, ammoniecal
content of 120.4 ppm on 5th day, droppsd at a very low
rate and redched a value of 95.2 ppm on 30th dsy. But
the content of EH: ~ # at any stage waz not significantly
lower than that recorded in T, (laterite soils, unlimed).

In Tg {laterite s0il nixed with black soil in
9:1 retio and the mixture limed to a mwar neutral pH)
hydrol&nn of ur'es waz coapleted by 5th Jday. HBI - N
content of 116.2 prma on 53th day gradually lecreased to
92.4 ppm on 30th day. N¥g contents on 5th, 15th and 25th
. daye wers significeéntly lower than T, (latsrite soil,
unlimed) .

Rasults of the experiment shc;ucd' that there was
‘a steddy drop in tiH: - N content in red and black soil
till 30th day. AxOong the otliar trsatumsnts, only 'L‘a had &
significantly lower m': - ¥ content.

Lising and/or mixing with red soll or black soil
were not much halpful in effecting smnonie oxidation in
lsterits no:u.ai

From the varicus laboratory experiments carried
ocut it was corcluded that nitrification pate in the eoil
taken for the ttudy wvas comparatively low. Liming to
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produce favourable pH (6,2 ~ 6.7), mixing with zcils
hoving high nitrification rate to supply inoculum etc.
were not helpful in enhwocing nitrification,

B. Field exveriment

The resulte from the fisld expsriment that was
1:dd out to study the crop reapcnse of nitrit:!.gut:loa
irhibitors using fodder maize as ths test crop sre furnished
in thiz secticn. |

%. Pariodic goil anslveis

The dasts on !!H: and no‘g « M contents in soil &t
different stager of growth of maige sre presented 1in
Table 10,

Cn 1515!1 day after sowing, the average velus of
zm: - B content in tis scil wvas 74.16 prm. The lowest
amount was in control {40.43 pom). .30; - ¥ content in
%, (control) was 2.2 ppm, the mesn value in other tredtments
was abo{:t 4.&{ pe. Lowest 30'5 - B was Cetected in T:!
(uces + R-Servs).

The average veiues of bm: = E in subseguent stages
wvaze 21.9 pym, 19.08 ppm and 20.2 ppa respectively end
that of aao; - H wore 3.75 pym, 0.12 ppm and 0.26 ppm.



Table 10. KHj and W07 - ¥ content (ppm) in 8oil at different stuges of
growth of meize as affected by t:ntcd and untreated urss.

Tays after sowing

Treatments 15 30 45
NE[-% . NOZ-N. WE.-M R03-8 MK WOG-W ud

1 ({contpol = Ro M) 40.43 2.20 19,58 0.11 19.86 0.04 22,17 -

2 (Ures alone) 62.20 5.50 19.98 5.23 19.86  0.l1 22.17 0.23

3  (Ures + N-Serve) 65.31 3.11 26,63 2.23  23.17 0.04 22,17 -

4 {(Ures + paan caks) 71.53 5.66 13.32 3.65 19.87  0.11 22.17 0.46

& (Grea + cashew shall) 71.53 5.66 19,98 4.18 19,93 -~ 2%.34  0.12

6 (Crea + tchecco waste) 71.53 4.53 19.9%  5.38 16.55 - 12.67 0.12

7 (Urea + calctropis leaf) 93.30 5.%0 16.65 4.% 16.55  0.49 12.67 -

8 {trea + Buctlyptus leaf) 62.20 3.54 16.65 2.54 19.86  0.11 19,00 =

9 (Gres # turmeric chiroms) 93.30 3.77 19.95 £.56 23.17  0.07 25.34 - -
10 (Ures + newsx leaf) 92.52 3.99  26.64 3. 16.58 - 19.60 - 4!
11 {(Urea + cassava lscf) B2.63 5.55 19.98 2.48 16.55 0.07 15.84 - 3
12 (Urea + Morings leaf) 74.68 4.77 26.564 1.60 23.17 0.07 25.34 - )
13 (Urew + Sesamum cake) 93.30 6.83 23.31 2.66 16.55 - 22.17 - N
14 (Srea + merotti cake) 55,98 3,11 19.98 3.53 16,55 - 25.34 0.35

15 {(Urea 4+ castor ceXe) 64.83 4.56 23.31 3.22 16.5% 0.11 19,00 0.23

16 (Ures # arecanut) $4.56 4.73 26 .64 €.83 19.88 0.04 22.17 0.41
17 (Urea + pumna caks) 68.42 4.10 29.57 4.08 19.86  0.15 15.84 o
18 (Ursa + xrubber ceke) 74.68 3.0 23.31 6.00 23.17 - 19.00 - :
19 (Uraa + Supatorium lesf) 55.98 4.01 19.98 2.31 16.58 - 22.17 -
20 (Ures + turmeric lsaf) 71.53 4.33 19.98 4.96 16.58 0.11 12,00 0.12 cn
21 (Weem costed ures) 59.52 3.80 26.64 4.08 19.86 - 15.84 o -
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A decrease in En: - ¥ and uo; « N was obrmerved
in all the treatmentz over the stiges. Mone of the
treatments shcved consistent superiozity cver untreated

urea.

I1I. Blant chazacters
1. Biometpic obsgrvations
. Kaan haight of plants

The Q&ta on the n+an height of plants are ¢iven
in Table 11 end the analyeis of varience in Appendix V.

Date on 15th day showved that tho treatments did
not differ atqniﬂcaﬁtly anong themeelves with respect to
plant height.,.

on 30th day, mll troatments except Tee Tge Ty
angd ':11 wers on par with !‘2 {untreated urea). T,. Tge Tm

and 'z‘n produced significantly shogter plants than "'2'

Plant heigiit in the Aiffersrt trestuments on 45th
end 60th day 4Aid not differ significantly among theuselves.

 Hean height of plonts on 15¢th day was on an
average 30,56 cm. The heights at the succeeding stages
(30th, 45th ond &0th days) were 85.43, 15%,18 and
197.91 cm, respectively).
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Teble 311. Mean height of plante at different stages of growth
of mulze .“‘“’
Days aufter sowlng
Treatments
15 30 45 60
1 {control) 31,46 B3.67 153.75 1%1.67
2 ({Ures alone) 34,79 99,83 204.58 214.50
3 ({Ucas + H-Serve) 30.94 85,17 191,67 193.92
4 {Urer ¥ neam czXe) 27.48 €7.08 161.67 167,42
S (Uzae + carhew shell) 30.42 59.00 205.33 210,00
¢ ‘(Uces + tobacco waste) 31,13 97.00 194.17 195.7%
7 (0rea + calotropis lesf) 2%.87 78.58 180,42 200.00
8 (trea + Bucalyptus lesf) 31.80 92.687 198,33 209.67
9 {(Urea + turmeric rhisome) 27.32 88.25 185.00 163,17
10 {Urea + nasa leaf) 26.17 66.42 187.92 185.87
11  {Opes + cagseva lexf) 26,21 60.92 141.67 167.67
12 (Urea + Horinga leef) 2%.84 88.63 193.50 195.50
13 {Urea + Sesamm cake) 31.98 96,83 212,08 218,08
14 (Uces + morotti cake) 31.00 89.7% 200.83 214.50
15 {Urea + castor ceke) 31.79 90.92 195,67 210.17
16 (Urea + arscanut) 30,08 77.25 180.83 - 197.08
17 (Ures + pusna coke) 27.82 80.00 183.33 193.00
18 (Urea + rubbar coke) 30,62 103.00 21%.42 223.63
19 (Vrea + Tuputorium leaf) 33.17  94.25 187.92 19v.42
20 {Ures + turmeric. lesf) 33.850 98.75 217.92 209.00
21 Neem coated urea. 32.42 84.92 193.33 201,25
e (5%) w3 23.84 Hs ne.

S8 & 2.22  8.3¢  14.62 14.12
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Flants in T, (control) had lower height than Y,
at all staqés. Ksan plent hseight is contyol was 31.46,
83.67, 153.75 and 151.67 ca respsctivaly at the different
- stages of ssnpling as coaparesd to 34.79, 99.83, 204.58
and 214.%0 cm 1n‘T2.

In general, it was cbeerved that plant haight
increnped over the stages in all tho treatmonts. It ecould
be seen that ths rate of incraose in helgnt wae nigher in
the early stages. DBy 45th day, growth had almost cexssd
end increzse in height at the suhsequent stage {s0th Aday)
was very small, The various treatments ware not affective

in rroducing increazed plant helght over untregited urea.

Ipaé spes index (LRI

The ddte perteining to the lazf area index at
aifferent growth stages are presented in Table 12, and
those of & few rnprensﬂtatiVe treatmants grashically
presanted in Fig.B8. Tha anslysis of variance iz given in

.&Q?ﬁn‘ﬂ inv,

Values of &I in the trestmonts wesra found to be

on par at a&il stages of seumpling.

TB (uras + N-Sarve) had the highest wolue (0,30)
on 15th dey and T, {contrel), the lowest.



Table 12.

Leaf ares index at different stzges of growth of

malze

FLl

. Treatinenks

Cays aftar sowing _

1% 30 13 60
1 (control) 0.16 1.32 2.88 5.10
2 (Uret elone) 0.3% 2.06 4.73 7.89
3 {Urea + H-Serve) 0.38 2,80 5.86 7.16
4 {(Urea + nesm ctke) 0.17 2.69 4,63 9.01
5 (Urea + cashevw shell) 0.21 1.87 6.91 6.94
¢ (Urea + tobacco waste) 0.3%6 2.40 5.11 8.7
7 {Ures + calotropis leaf) 0.24 2.83 5.03 9.06
8 (Uraa + Zucalyptus leaf) 0.20 2.53 6.18 6.66
9 (Upea ¥+ turieric thizcne) 0.20 2.1% 5.41 10.02

10 ({(Urea + neem leaf) 0.21 2.11 7.67 6.72
11 (Uresx & caszsva lesf) 0.29 2.09 3.94 6.41
12 (Ures + Moringza lesf) 0.22 3.0% 5.83 7.62
13 (Ureas + Gesamum cake) 0.37 2.54 6.35 7.9
14 {(Urea + merctti cake) 0.25 2.42 7.50 9.06
15 (Uree + castor cake) 0.19 2.13 5.74 7.61
16 {Urea + arecanut) 0.27 1.90 6.27 7.17
17 (Ures + punna ctke) 0.21 1.19 5.01 7.8
‘18 (Urea ¥ rubber caks) 0.29 4.42 S.43 8.16
19 (Urem + Eupatorium leaf)  0.25  3.68  5.67  8.29
20 {Ures + turmeric leuf) 0.26 2.2%  6.29  7.08
21 (igem costed urea) 0.23 2.50 6.76 8.93
o (3%) K9 BS R WS,
EEm 0.06 0.61 0.98 0.94

a9
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Valusa of LAY on 30th day ranged from 1,19 to
4.43 in the varicuc treatments. Velues on 45th day were
in the razge from 2.85 to 7.67, the lovest belrng in

control.

* On 60th day also, IAT wns lowest in control
{5.20). Tig {urea + nesam lgaf) hsd the hicheat L2Y, the
valus b‘iﬂq 10.02.

It could be cesn that with rezpect to the valugs
of LAZ, none Of the treatmants showed consistent
supsriority oveyr untr;atue ured. 7, recorded the lowest
values st all stagoa.'tha values at the dififerent =ztages
being 0,16, 1,32, 3.85 and 5,10 respectivaly, wheress the
avarage valuoalreqiatcrad in rest of the treatmsnts ware
0.25, 2.43, 5468 ard 7.77. It was clear that LAI steadily
increxced from sowing till harvest. N fertilisation helpaed
~ in increnssd production of leaves than in control, though
not gignificantly high. The trestagnts vhere verious
naterials wers used as nitrification ivhibitorz had no
sdded sdvantage over untreated ures in increaeiny leaf

arcl‘inﬂtx.

3 m u on

1

The dets on dry watter production of plants in
the various treatwents are presepted in Table 13 .and those
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Table 13. Dry matter production at diffarent stages of growth
of maige (g plant'll
Days aftear sowing
Treatments
15 30 45 60
3 {Control) O.24 1.95 10.10 26.13
2 {Ursa slone) 0.37 2.69 13.2¢ 49.7
3 ({Ures + N-Serve) 0.83  3.86 17.18 44.14
4 (Urea ¥ neem cake) 0.29 3.67 17.%9 49,51
5 (Uces + cashew shell) 0.27 i.73 22.16 4%.73
€ (Upse + tohacco vaste) 0.34 2.98 15.98  47.90
7 (Uret + calctropis leaf) 0.37 3.37 12,40 44.72
8 (Uren -+ Euvcalyptus leef) 0.34 2.79 18,63 44.68
9 {(Ures + turmeric Fhizome) 0.43 3.01 12.73 51.19
10 (Ucea + nsem leaf) ~0.36 3.08 23.32 36,02
11 (Urea + casgava lesf) 0.51 2.75 13.98 37.26
12 (Ures + Horings lsaff) 0.35 4.21 15.47 50,10
13 {Urea + Sessnun cake) Oed 9 3.17 19.19 45.74
14 {Ures - mmrotti cake) 0.39 2.86 20.44 49.16
15 (Urea * coztor czks) 0.30 2.41 17.2% 4%,76
16 (Uxsz + arscsnut) .40 2.64 22.40 48.61
17 (Ures + puana cske) 0.32 1.72 16.74 39.37
18 (Upsa + rubber caks) .41 5447 18.04 44.83
19 ({Ureaz + Bupstorium leaf) 0.3% 5.57 36,32 50.73
20 (Crer + tuwrmaric leaf) 0.38 2.73 21.22 45.6%9
21 (Heem ccatsd uren) 0.37 3.07 17.67 53.90
c  (%%) NS RS NS N3
SEm & 0.08  0.76 4.25  7.30
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of a few represantative trentments graphically presented
in Fig. P« The anzlysis of varisnce is given in
Appandix VI.

Ipry catter production in varinui trextmente
recordsd at all the four szmplings were cn par. On an
average, ary uai:tcr produced per plant by 15th day was
0e37 g. It increpsad to 3.13 g by 30th day. Iry matter
accunulztion at the last two stages were 17.24 and 45.52 ¢
respectively.

In general, there wes & shaxp increass in dry
matter production foom sowing tili hervest. T, recordsd
ths lowest valusa at all stages though tﬁa difference vas
not significont when c;onpareﬂ to those rlncuvmg
fertilizer W. Mixing ures with the varicus saterials to
inhibit nitrificstion and thereby to prevent leaching
lossas of nitrcgen were not heslpful in efifecting incressed
drymatter producticn over untreated ures.

2. Yieid

The values on fodder yield at harvest are given
in Table 14 and #ig. 10 snd the amlylil of wvariance in
Lypendix VI.

The highest fcddsr yield (7.2 tons hl-l) wee
from Ty (ures + pubber cake). This was followsd Ly
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Table 14, Fodder yield of muize et hearvest (tons hl-l)

Yield at harvest®

Trasatments {tons hﬁ"l,

1 (Control) : 2.8% (1.69)
2 (Urea elone) 6.26 (2.49)
3 {(Ures + M.Serve) 5.10 (2.24)
4 (Ures + nees crke) 4.83 (2.19)
$ (Ures + cashsw shell) 5.91 (2.423)
6 {traa + tcbacco vaste) 6.13 (2.48)
"7 {(Urea + calotropiz leaf) 4.83 (2,20)
8 (Ursaa + Rucalyptus leag) 5,858 (2.35)
8  (Urea + turrsric rhirome) 4.96 (2.18)
10 (Ucea + needx lsaf) 5.98 (2.43)
11 (Uzen + cassave leaf) 4,07 (2.02)
12 (Urez + Meringe leaf) 5.27 (2.28)
13  {Urea + Sesanmum cake) 6.29 (2.46)
14 {Urna + marcttl cake) 5.5 (2.3%5)
1%  (Grea + castor cake) 5.91  {2.43)
16 (Ures + areccaut) 5.07 (2.2%)
17 (Uras + punns cake) 4.17 (2.04)
18 (Urem 4 prubbar cake) 7.20 (2.68)
1o (Urea ¢ Bupntorium) 8.77 (2.490)
20 {(Urem + turmsric leaf) 6.27 (2.50)
21 (Seem coated ures) 5.65 {2.37)
co (5%} (0.45)

aim + (0.16)

* pigures given in hrackets sre the transformed
values
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TIB {urse + Sesamum cake) and '1’20 {urea + turmaric lesf)

-1

which recorded fodder yields of 6.29 tons ha” " and 6.27

tone ba"l respactively. #From T2 [untrazted uree) fodler
yieid obtained was 6.26 toas pa~l. ¥ield in many
trestments were found to ba lowor thaa in Tae but the

~ differences wers significart only im Ty, ¥;4 aod ¥,,.

The lowert yleld (2.89 tons ha'l) war in control. Hance
it wag concluded that nitrogen fertilisation had a marked
influence on yield, ©On an average. the fodder visld in
t:eatmnta‘from 2 to 20 wag 5.54 tons m‘i. Tield in
notte of the trsaatments showed significent suberiority lcrur
!rz 1.2, the vericug treatmsats could not produce any added

acvantege over untrested ursa.

3. Chemical studies
Nitregen content of plants

Hitrogen contant of lgoves and thot of rest of
plant parts were gstimated semraéaiy. The Jdata on N
content of leaves et differant stagez of growth are
presented in Table 15 and ite anslysis of variance in
appandix ViX.

On 1Sth day, N content in nons of the tredtments
were significantly higher than T, (untrested urea). The
values of Ty, Ty, and Ty wers significently lower than 'rz.
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SEm 2

Table 15. X content of maire leaf at diffgrent stages of
growth %)
Days after sowing
Trezatments ;
18 30 45 60

1 (control) 2.57 2.66 1.89 1.47
2 (Grea alone) 3.78 3.65 2.78 1.91
3 (Srezs + N-Servs) 3.52 3.59 2.99 1,98
4 (Ures + peen cake) 3.55  3.6% 2.94  2.34
5 {(Urea + cachew shsll) 3.03 3.43 2.54 217
6 {(Ures + tobecco woaste) 3.57 3.69 2.082 2.22
7 (Grea + caleotrcepis leaf) 3.20 3.45 3.01 2.24
8 (Ures + Bucalyptus lgaf) 3.34 3.48 2.85 2.36
9 (Urew + turmeric rhipoms) 3.41 3.73 2.80 2.27
10 (Urea + nsem leaf) 3.76 3.41 2.54 2.08
11 {(Urea + casueva leaf)} 3.29 3.59 2.61 2.18
12 {(Ures + Morings leaf) 3.58 3.43 3.01 1.%4
13 (Uroa + Sesamum ctke) 3.52 3.62 3.08 2.01
14 (Urea + marotti cake) 3.62 3.64 3.06 2.03
1% (Urea + cestor cake) 3.64 3.45 2.75 2.10
16 (Urea + srocanut) 3.64 3.52 2,63 2.24
17 (Urea + punna cake) 3.52 3.45 2.68 2.10
18 {(Urea + rubber cake) 3.7 3.43 2.64 2.24
19 (Urea + Zupdtoriuve leaf) 3.57 3.38 2.78 2.03
20 (Ures + turmaric leaf) 3.13 3.45 2.85 1.96
21 (desnm coatef uUren) 3.36 3.64 2.80 2.20
e (8x) 0.58 0.44 G.40 .34
C.2% 0.1% 0.4 Q.12
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On 30th and 45th days, B content in all the
trutm'onu_ wers on par with T, except T; which had
aignificantly lower valugs (2.66 ard 1.89 par cent
respectively). |

At harvest also, N content of Ty was significuntly
lower thon T, (untrested urea). T, {urea + nesm cake)
and Tg {uree + Buealyptus le=f) had a significantly higher
vaiuve than T,,. |

Hitrogen content estimated in leavez on 15th day
Of sowing Wao On en average 3.49 per cent, whereas in
control it wes only 2.57 per cent. By 30th day, they
recorded a slightly higher value of 3.54 Der cent.
¥ conteont in T, was increkssd to 2.86 per cant at this
stage. Avarage valusa et the last two steges in trsatmants
Zrom 2:°¢0 21 wers 2.83 paf cent and Z2.13 par csit respectivsly,
while ths values in control were 1.89 par cent and .
l.47 2er cant.

Datn on N contont of rest of plant parts sre shown
in Tabie 1¢ and the analysis of variance in Appendix VII.

Hitrogen coatent of plant parts sxcluding leaver
a8t all stogan wore found to be on par with '1‘2 oxcopt T,
which had significdantly lower valugs &t the €irat three
stages of sampling,



Table 16. ¥ Content of plent rerts sxcluding lesaves at
differant stages of growth of maize &)

Days after sowing

Treatmente
15 30 45 60
1 (control) 2.14 1.91 1.19 0.94
2 (Urea nlone) 2.52 1.986 1.98 0.98
3 {Urea + N-Sexva) 2.52 -3.13 1.98 1.10
4 (Ures + neem caks) 2.59 3.29 2.08 1,31
5 {(Ursa + céshew shell) 2,31 3,18 1.91 1.00
6 (Urez + tobacco waste) 2.38 3.24 1.98 1,24
7 (Uras + calotropis leaf)  2.38 2,89  2.19  0.98
8 {(Ureas + gucslyptus leef) 2.19 2.80 2.08 0.96
9 (Ursa + turmsric rhizome) 2.42 2.94 2.08 1.07
10 (Ures + nesm leaf) 2,33 2.92 1.87 1.21
11 (Uren + cassava leaf) 2.66 2.99 2.24 0.98
12 (Upsa + Moringza les%) 2.43 3.17 2.15 0.91
13 (Ures + Sesamum cake) 2.45 2.87 2.12 0.96
14 (Urea + marctil cake) 2.57 3.1%5 2.15 1,24
135 (Urea + castor cake) 2.52 2.80 2,19 1.59
16 (Urea + arecsnut) 2.97 2.80 2.10 1.28
17 (Ures + punna caks) 2.38 2.82 2.10 1.31
15 (Urea + rubbar czka) 2.03 3,08 2.01 1.19
19 (Ures # Bupatoriux leaf) 2.A7 2,71 2.01 1.18
20 (Urea + turmsric lesf) 2.29 2.89 212 1.21
21 (Neex coate? urea) 2.47 3,13 2.12 1.26
cn  (5%) 0.56 .50 G.44 RE

Stn X 0.23 0.17 0.15 0.15
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Hitrogen content estimated in T, (control} at
the four stegas (15, 30, 45 and 60 days after sowing)
were 2.148, 1.91, 1,19 and 0.84 psr cent respsctively.
At all stages ¥ conteqt aseuned higher valuss than control
in all other treatnents, the aversgs values baing 2.43,
2.59, 2.07 and 1.15 par cent respectively over ths stages
studled.

Congarad tc N content in leaves, values of N
content in rut‘: of plant parte wers found to belower.
In bot'ti the cagen, N content showed an increase upto 30th
Gky and thereafter daclin;d. The varicus materials added

to urea did not exert any influence cn nitrcgsn content.

Total nitzogen nctake

The data on total nitrogen uptake are given in
Table 17 and the anklysis of variance in Appendix VIII.

Valuse of N uptaks on 15th day were cn par with
T, (untreated ures) axcept T, (control) end T, (ures +
cashew shall) éh:l.ch had significantly lovwer wvslues.

'On 30th day, T;a (ures + rubber cike) and Ty
- (ures + Rupstoriun leaf) _htd"ngn:lt.iclntly higher ¥

upteke values then 'z*z. All other treatments ware OO0 Dar



Table 17. Total H uptake by salze st diffarent stages of
growth (g plant"1 )
Days after sowing
Treatments
15 20 45 60
1 {Control) 5.37 47.12 142,62 288,51
2 (Ures alone) 13.15 34 <34 317.88 67%.66
3 (Urea + M-Sarve) 16.97 131.76 424.96 689,17
4 {Ures + nesmw cakse) .75 118.59 £34,.66 Bll.56
5 (tirae + cashew shall) 7.35 58.62 533.40 736.89
6 {(Urza + tcbacco waste) 11.34 106.60 384.70 £32.28
7  (Urse + csletropiz lesf) 11.10 112.07 322.21 691,31
8 {(Upsg + Suczlyptus leaf) 10.42 91,19 463.76 675.38
9 ({(Ursa + turmeric rhizome) 13.61 102.85 316.92 719,38
10 {(Uret + nean lsaf) 12,42 29.10 £23.58 541.87
i1 (Ures + caszcsva lesf) 15.97 $5,05 348.84 573.90
12 {(Gpaa + Horinga leaf) 11.66 141.40 190.05 666,24
13 (Urea + Sgaamun ceke) 16.12 10%.79 497.32 6;5.38
14 (Ures + parottl cake) 13.42 99,29 8535.22 762.80
15 (Urea + castor cake) 9.9% £80.16 435.50 734,61
16 (Urepg + arecanut) 13.6% 87.78 575.59 897.50
17 (Crea + punna cake) 10.37 52.95 '404.33 659,77
18 {Urea + rubker czke) 13.5% 183,64 416.23 £B07.40
19 (Uraa + Bupatcriun leaf) 13.61 184.31 392.46 0355.84
20 (Ures + turmeric lesf) 11,13 92.19 £17.48 772.44
21 (Neem conted ures) 11.70 110.68 550.05 867.95
o (5%) 3.79 70.81 wE HS
i ¥ 2.02 24.78 104.8% 137.58
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with Tz. At the last two atages, W upteks by plants in

all the treatments were found to be on par.

In the treatments which received fertiliser
nitrogen, the sverege Val_.uc;x of nitroqen uptake over the
stsges were 12.33, 108.27, 439.75 and 733.91 mg plant™}
respectively. In control, H uptake sssuned values of
5.37, 47,12, 142.62 end 259.51 mg plant ~} respectively

ot the different stagas.

- In short, R uptake incrensed progressively with
succenzive stages Of crop growth. Loveat values vera
£or Ty Hixing ures with various materials showsd no

additicnal benefit Over untreateld urea.



DISCUSSION




DIZCUREION

The present siudy waz aimed at screening s few
plant materisle that are raported tdhava allglopathic
and bsctericidal pﬁwtiﬂ @5 nitrifieation inhibitors,
stardardioling the doses of promiming materials and to
test them finally in tho fisld. As programwed, the
gcrasning and dose atam}arﬁiaaubn wWare tO Lis done using
lsborztory incubaticn. A tu't:al'. of 17 materizls were used
for scresning uveirg slvesdy proved nitrification inhibit ing
materinle like N.Serve {2 chloro-s8 (trichloro nethyl)
pyridine) | end neel ckXe me roference. The incubation
study was storted in May 1984 using sieved typical laterite
soil, The sxperimental procelure involvaad bringing the
g0il 1 %g) to 65 per cent fisld moisturs cameiﬁy.
incubating it with 100 prpm X in the form of tres. Tha new
mterials to be testsd were 0d4ed at uree: matsrial ratio
©f 583 and in the came of H-Serve the rate of application
waz 1 per cent of Ns Hempler were drswn at intervals of
S¢ 10, 15, 20 &8 30 days for estimations of MHj ana
wa; - W

| The results of the study showad aprearance of
apprecislle guentitiers of HEI - H from the amide form
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applied gven at the vary first sanpling five days after
ingubstion, the quantities 'beinq in ths range from 60.2
to 76.8 p-m in tha varicus treatzments {(Thes values from
eonteol ware substracted £rom the BEI - W contante of
samples 'm:sp;ﬁ'iad with ures) (Teble 2). Tioare was no
significant Qiffereince betwean treitinents. With edvanocing
paziode of incubation, thers was incrssse in content of
uﬂz « 3 upte 10 &rys saftsr which the level remained nearly
standy. Contrery to expactation, there was no significant
aiffevence in the K, - § contant between trestments st
any of the stegeg, though estimetions continved upto

30 days. Kven in cases where the stuondard inhibiting
matarials, N-Sarve and pael caie were 8pplied, there wes

no addaed bulld wp of EH: - ¥ ae coxpared to unireated ures.

The explanuticn for ths above unexvected belaviour
ir tho 1lack of 2ifferonces botvesn tm;stumtn cau be
given Laasd -on the data on the sbsolute guantities of
NEy and HOJ - B in the incubated soil samples. It is
frequently reported thet nitrification occurs in soils
unier suitable serated conditions at such raters that
result in apoescance of 595 in substantisl gquanticies
and & pimultanecus disepyearance of the Nﬁ: form (Brady,
1974). 1In the present study, the contont of Wi, - W

which was ia the range from 60.2 to 76.9 ppa Live days
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after incubation in the different trestmants supplied

with ures tended tc either increise graduslly with
advancing gtege or tc remain nearly the ssig. Even upto
the last stage of ertimetion (30 days after incubetion)
thers was no indication of any decreszse in the um: - ¥
content in any of the trsatments including the one that
was supplied with urea alons. Tha content of HO'; - N

was comparstively wery low during the entire periocd of
study upto 30 days, though it incrsssed from values in

ths range from 1.07 to 3.37 ppm five days after 1nc\i3;-ticn
¢o these in ths range from 1.57 to 7.53 pra 10 days agter.
After the 10th day, the content of NOj - N reneinsd nearly
the sema. The enly exception tc the sbove trend was in
the case of ursd tracted with N-Serve in which case

m; ~ ¥ contant remsined at & low lavel of 1.07 to 1.87 ppm
upto the 15th day. Assuming that N.-Zerve was thus effactive
in inhibiting nitrificoticn, the extent of differsnce in
the K!.}; ~ N build up was very small (say around 5 to 6 pmw).
- The conclusions from the ebove subastential builld up and
mpintenance of b‘&ﬂ: - B upto the last stage and the lack

of any substantial qﬁc_ntity Of W0y - N in the soil has to
be that there were strong inhibiting factore for
nitrification in the soil maturally. Insemuch as there



was nc marked nitrificetion occurring ir tha soil,
‘significant treatment differsnces in zm‘: or no; - %
contents cculd not be cbserved. However, in the case of
m; - It content 10 days sfter incubaticn, the Jdifferences
attainsd ths level of statisticzal significances, the
soll treated with H-Serve rsccrding significantly lower
values. This difference was not noticed at the earlier

and later stages of incubation.

Dats on nitrification rate (fable 4) also tolly
with the above cbizervations on HB: and 39'3‘ - N conterte,
the waliues being conspicucusly low during the antire
pariad of incubstion. - Storting z;;om a low valug of
2.73 per cent in untrested urez it ross to 7.97 per cent
110 days after incubaticn end tended to remrin more or less
at coapersble valuss. In t'.ha case Of 8ll thy samples
troated with different zaterials, the trend was nesrly
the s2iag and the valuas cmpambh..

Bezed on the concluesion that the nitrification
rate in ths soil under stuly was bagicslly low, further
attemdts were made t¢ locste the factors that were
responsible for this unusually low rute of nitrification.
The suspected f£actors vers the following:
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1) The substantiel build up of HH: - H to over
160 prm following spplication of ures st 100 pm X
slght reszult in inhibition of nitriﬁying organisms.

2) The pH of tha loterite soil is very low (5.1%)
and such a low o muy be unfavoursble for the growth and
activity of nitrifigrs. It has bean reported thst the
favoureble PR range for the growth of niteifying organisms
is arcund 6.2 to 7.8 and that st lower phH wvalues,
nitrification rata will be lowered (Morril and Dawson, 1962).

3) The scil for the study wes collected from an
erxea thut was corpurstively low in orgonic matter contant.
The £ield was without crop at tha times of collecticn of
s0il sempnles. 2 a0i) with 2 highsr crganic matter content
supporting an active vagetation might pt:lupq have &
higher pc;pulnt!.on of nitti;ﬂers:.

4) The mcirtuge content of the incubated soil
might be unfavourable for nitrificaticn. It has been
reported (Tisdele and Kelson, 1975) that both high and
low moisture contents suppress the activity of nitrifying
organisms, the advorse effect beiny mora pronounced at

highsar moisture contents.

5) The ures fertiliser that was used for supplying
nitrogen might contsin inhibitors like biuret which may
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inpade nitrificstion. Sahrawet (1377) observed inhibition
of mitrification Sue 3o biurst content in ures.

$) The lsterite scil may be basically low in the
population of nitrcifying crganisma and even \éﬁ-n PH is
apanied, there may not be sucugh of their population for
build up and ectivity within a reasonsble pericd. Inocculating
this epoll after emonging »38 with 8 soil known to have high
nitrifying sctivity might inducs nitrification.

7) The favourable efifect consaguent to applicstion
of nitrificaticn inhibitore., ezpacially orgsnic materiasls
like neen cake in terms of crop responss night aries from
advantagecus factoys other than nitrifiication inhibitien,

To aszess the invoiveresnt of the shove foctore.
esperate atuwiies were conducted.
1, 2tudy on the mineraliseticnr pattern of urea applied
- st digfferent doses

This study involved incubation of the soils with
urea &t 10, 25, 5¢ and 7% prm K. The chjective was to
astudy i thers would be nitrification &nd substantial
decresze in B, - N content of moils following incubation.
Estimations of HB: - ¥ content were made at 2, 5, 11, 18
and 21 days after incubaticn. The results (Table 5) showad
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Bo 1n&1cat19n of any decrsise in m”: - ¥ content even

upto the last stuge of sampling, 21 Geys sfter incubstion.

wWith increasing rates of applied urea there was nerr

proporticnate increase in NE, - M content also, which et

the last stage of szampling were 33.4, 59.6, 71.% and

$6.6 ppm when supplied with 10, 25, 50 and 75 pro M

thyough urea., rerpectivaly. As thera was practically

little difference in the trend of H&I build up et any of

the rates, it was concluded tihet inhibition of nutrification

by m: may not ba & factor for the noted low rate of

nitrification. Also, Stojancvi and Alesander (1958) have

reported that inhibition of nitrificction occurs only

when la:_- N content in the soil is 250 ppm or &bovey

at rates lover than thie, there wies nc depressicn of

HD; - H formation.

2. Studies on the minerslisation pattern of urea in soils
- codlocted from two locations and the effect of liming

then.

Ap 1ndicnted sarlier, the soil samples for the
study were collected frox ua ares vwhich was comparatively
low in organic metter content end wes not under crops &t
the time of collaection. For purpcse of coaparison, soil
sannles ware collecied from an ares rich in organic matterx

and which wae under an existing crop of rubber. These tvwo
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goils were incubated with and without limg to study the
sffects of Lrwolvensnt of organic matter content of ecil
and liming on nitrification. Ratimations of lii: - N
content were made %, 10, 15 and 20 Qayn after incubation.
Both the s0ils, with and without lime, ware studied with
addition of ures at 100 ppm B and without added urea.

The results (Table 6) skowad that tl;o only conspicucus and
consistant effect on tha ﬁii: - K content was frcm the
addition of ured. Without added fertiliser, the MH, - ¥
content wos less than 4.0 pom in ths originel soil and
‘.'l.cu than 6.4 ppl in the organic rich soil., Liming ied to
no conoistent effect ot any of tha stages though there was
a tendency for e higher content of it in tha limed set

at the last two stages, 15 and 20 days after incubation.
The 2iffsrerncs hetusen sollis wes also not appreciabls.
The conclusion that was drawn from this incubetion study
was that p&E, organic mﬁttcr content and cropping history
did not, appear to ha important factors deciding the lsck
of nitrification in the soil under study. This is in
contrast to the observations of Alsxander (1976) who
reported that nitrification in acid aoils is usuaily merkedly
enhenced by liming. Also, Stepenova {(1561) obzerved that
nicrificetion was greater under cultivated crops than unier
othisr crops and the dyocaaios of HD; sccumzlation was
affected by the precasding crop.



75 75

3, Studies on the mineralisstion pattern of ures at
varying moisture levels _

All the soil samples for the aarlicr inct_xhttion
atulies wers mzintuined at 65 pur cent field moisturs
content which &s reported se the standazd modature level
for nitrogen minerzlisation stuSies {Sacksen, 1358}, 1In
order £0 £ind out whether thiz moisture content is not
appropriste for nitrification, soil samples with 100 pr B
asz ures wers incubated st moisture contents of 25, 80, 75
and 100 per cent field capscity. Retimations o-.'.‘ m: - M
were made 1, 3, 4, S5, 6, 9 end 11 duys after incubation.
It was found (Tseble 7) that when supplied with moisture et
100 per cent £isld cspacity, uzes hydrolysis wes nesrly
complete by about the fourth day. With decressing moisture
contents, thers was proegressive dslay in aprearsnce oOf
pesk lB: - 1§ content, ths paricd st 75 per cent field
capacity being aixut nine diya. At 30 and 25 per cent field
capacity. there was continucus increase in uﬂ: - N build
up ond even on the last stage, 11 days after incubation,
the values ut these two mcisturs contents were very much
lower than the value of about 100 ppm noted at higher
moisture cont ent'a on coxpletion of urss hydrolysis. On the
last dey (11th day), tho Ni, - N contents vers 24.5, 47.4,
108.) and 102.8 op®, veapec_t}ﬂ‘aly, at 25, 50, 75 o
100 per cant fisld moisture. As the results indicate, the
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stondapd molsture cootsnt of €5 per cont field cimmcity
was not high sncugh 'ﬁcr 8 £ast hydrolysis of vrae to -
wH; form. Howsver, irrespective of the moisture contents
at which soil sskples were miintained, thare wee no
indicativn of a decredse in Biﬂ-: - N content after & pesk
which shows that further conversicn of X to N0 form:
d4i¢ not cccur at any of the moisture contents. The main
objective of this stwiy was to dssese wiwether soll seration
was a limiting factor in nitrification at the lavel of
moisturs it which the soil pamples ware mhintoined, 2s
thers wae no decreass in. m: - N content with edvancing
| stage in any cf the trestments, tha involvement of mcisture
contents &z an irhiditing fa&er may bs ruled out. There
are reports that nitrificstion rate 4s oot uuch affected
batwean moisture levals 0.1 bar tension (himr- than that
at £ield capacity) ‘eo 7 baza, uhlcry is comnarstively ary
(Tizdals and Welson, 1973).
i. Stutiles on the conjparative retes of ninerziisation of
urek &nd asponjum sulphate

In order 'tca sssexs wiwther inhibiting materials
gontained in tha ures fertilizer (liks biurat) were
responsible for. naturally inbibiting nitrification,
separete incubsticon studies were contucted with additien
of 100 ppa 8§ supplisd through urea &nd amuonium sulphate.
Samples Zor estimations wers drawn 1, 4, 7, 14 and 21 deys
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after incubation. As the results in Table 8 show,
thare whs 8 stexdy increxse in the xm: - N content of
solls traeated with ures upto the 14th day after which
it reosined nearly the sexe. Even cne day after incubation,
there was gubetentiaml guantity of &E!I = H in thie set
which rose rapidly to €7 prm 7 days after incubation.
Ag expacted, the ma‘;' - 1 content of ammonius sulphate
treated sodl wes high starting from the first etege of
gampling, thwe volue one doy after incubation being 82.7 ppm |
and thet at the last day beaing 58.4 ppin. There woe no
indication of a drop in Eﬂ: - I in either of the cases,
sterting from ths first mtage of sanpling in the case of
ammonium sulphste and from l4th day in the urea trezted
set. &8 the contents of E’ﬁ: - N vere camparableg in the
sclls troated with the two fertilisers and as the values
renxined neesrly tha.aame or wsre showing progreseive
incracse with sdvancing stage, it was prezumsd that
inhibitors 4in urea werz nct involved in the nitrification
inhibitien.
5. Btudier cn the sffects of liming end inoculation with
s0ils with high nitrificeation rates.

This part of the astudy involved tha use of redt
ard black seils of Tamil Nadu Agricultural Univerzity,
Coimbutore with pé values of 7.% amd 7.0 respectively,
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and which are reported to hava high nitrification ratss.
Cone of the purposes of using thess soils was to £ind if
the conditions of incubation in this study were not
suitable for nitrificaticn. For this, th&t tvwc solls
ﬁerc incubated along with experimentel laterite so0il under
the stnndml:‘d incubation cocnfitiona. Tha stuly continued
upto 30 days, ssmples being drawn 5. 10, 1%, 25 and 30 days
after incubaticn.  Ancther importent objective was to

une these soile as incculante for the supply of nitrlfﬂuq
cxganigms on the assunption that the laterite soile did
ot support high native poptlation of these crgsnisms.
Treatments of liming were also included in combinztion to
£33 cut 4if supply of incculum to amsnded soil will induce
nitrification. The results (Table 9) showsl appreciable
decrates in m:’ - B content of red and black soils of
coinbators. #ven on tlhe first sampling, Live days after
incubation, the : « H content of red ani black solls
vare 89.6 and 98.0 g'r;-, respectively, which were amuch
lower than the limed and unlimed lsterite scil which had
values of 121.8 and 127.2 pora, respectively. Stegting
grom thete valuas of £9.6 ard 98.0 ppn, there ml; s
conspicucus ard steady decrezse in IIB': - H to reach the
lowest valuss of 33.6 and 16,1 ppm in the red and black
_coils. The deta thus show re2sonebly fast nitrificstion
and disappearance. of Rﬂ: - ¥ in these two scils. In the
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laterite so0il samples which ware also set for ipcubation
uxier the semea conditions during the same pericd, the

peak values of m: - B cortent noted after five days cf
incubation remsinad nearly the same. As was ohzerved in
the earliier incubaticn studies, the valusz sven aftar

30_ days ircubstion woere comparoeble to the pedk values.

In the laterite scil samples which wars incubated with the
red srd black soile 2t a ratic of 91l alse, there was no
narked dacrasze in ﬁﬂf = H contant though tha limsd set
bad lower valuass at tha last stage of sampling, 30 days
after incubation. Howsver, hare #slec the extent of
decrease was not apyrecicshle and not in any way comparahle
to the corresponding veluer of red and black soile of
Colabators. It 1s thus apparent .l:htl: the laterite soils
do nct fevour eny mgasurable rata of nitrification, not
coapereble to soils of Coimbotors snd those whore
nitrification rates csre comsonly reportad. A probable supnly
of inoculum by moil mixing also dces nct eppear to change
the situstion irrespective of whether the soils sre limed
or not.

A1l the incubation studies discussed above
repoatedly show & consistent msintensnce of nn: - N
profuced in or supplied to the zoil. Aa heve baen concluded
elnavhere, the only legicel conclusion eppears to ba that
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no apsreciable pitrification occurs in the laterite

soil under ordirvary condition. Though sttempts to locate
the factors rosponsible for this were not successful,

tha fact thet nitrifigation probably dces bot occur in
aprrecisble smounts 1s brought out consistently from all
the incubation studies an? estimaticns.

Studier On the effect of nitrificstion inhibition
matorials o ¢rowth and yield of maige.

This replicited field expariment with maizs was
conlucted with & total of 21 tredtments which included 8
control with no ¥ supply, ures alons 3nd nesh cohted urea
at 120 kg ™), and ures st this rate along with all the
materials ussd for the incubaticon study. Among these
materials were the stenderd nitrificsticn inhibitors applied
at the standard rates. The fodder naize variety, African
Tall Maize, was goown for @ period of Go‘daya and observaticns
on various growth characters and K content and uptake ware
recorded at periodic interwals. NH: and !0; - B contents
Of 20ils were alzC estimated at these intervils. Ths
resultes on chiemical snalysis of scil (Table 10), as expected.
showed comapicucue differences aprarently arising from
sampling srrors. The only conspicucus trestment effects

were the corperativsly lower HH; -~ H coutents of centrol
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et the first stage of sampling and the very low ao"_,; - N

contents in all tho treatments.

Date on growth parameters including plant height,
lsaf ares index and dry matter production ahowsd indicetions
of sdventags due to applicetion of B though it was not
atetistically significant. ¥When supplled with H, the
Aifferences betwean the sccompanying inhibitor muterials
were not significint at any of the staq?n. Similar were
the restults on total fodder yleld at hsrveat, but the yleld
in the control was significantly lowsr than in the treitments
that raceivad fertiliser ¥. The yleld in the control wes
2,89 tons ha") compared to valuves in the rangs £zom -
4.07 to 7.20 tone 1a~) in the other treatments. Results
on N contents of plant psrts at various stagss and those
on total B uptaks alz20 gave cimilar results. As indicated
by the increasing trend in growth and yield of the test
crop by addition of fertilizers, the B supplying nower
of the soil was low compared €O Crop requirement. As therse
vas sush: a markad response to added ¥, any resl difiference
betwean nitrificatiocn irhibiticn materiels would have
bacone apparent as coapered to the trsatnent supplying
ursa alore. This is esprcially so as there was enough of
rain to result in eubstentiel lose of m; - ¥ from soil
through lesching. The results ¢of ths field studies alseo
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thup suprort the conclusicns £rom the incubation studies
enowing that the inhersnt rate of nitrification in the
laterite soil is insdeguste tc bring about any savings
in H use efficiency fromw the addition of ritrificution
inhibicion meterials.

As had been inddcated in the list of cbjectives,
the wain purnose of ths study war to identify inligencus
and cfftctffva nitrification inhibition meterials. As ths
soil 4id not support any conepicucue degree of nitrification,
such & scresning could nct be eifectively done. The atuldy
has, howsver, shown consiztently that quits contrary to
sxpectation, the leterits soils do not fevour significant
nitrification unter ordéinary conditione. Locating the
fectors respensible for this unusual bsbaviour was not
poszible from the experimsnts conductsd in this study.
Further stulies on thess are suggestad as practically arg
sciontificelly relevant,
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SUMMARY

). stuﬂf was conducted during the pariod from
May 1984 to Novenber 15835 at the College of Horticulture.
Vellanikkars, Trichur to scresn plant meterials for
nitrificstion inhibition properties and to test the field
performsnce of the promising materiale using fodder maize
as the tast crop. The scresning part wea done using
laboratory incubation studies. 2 t:ot;.a'l of 17 mnteriale
vere used for ecreening using standard nitrification
inhibition waterizle like N-Serve (2 - chloro -6 (trichloroe-
nsthyl) py:idihc) and neam czke for comparison. The study
wvee done using laterite soil of pi 5.15. The zo0ll wvas
supplist with 100 pr2 W in the !or@ of urea end maintaingd
et 65 per cent of £ield noisture cgpacity. The xoterizls
were added at ures: ssterial ratio of 52 and in ths caze
of H-Sarve, the rata of zpplication was one por cemt of N,
3amples were d:awn at intervzls of 5, 10, 18, 20 and 30
days ard FH, ond NO3 - ¥ contents were estimated. The study
was replicated thrice.

Since there was no marked nitrification in the
soil, separate incubstion studies were conductes tc examine
A€ factors like huild up of HH: - N to velues around 100 ppm,
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pil, organic metter content, cropping history, molsture
level of incubation, scurce ¢f fertiliser N and lack of
micrcbisl populstion were responsiblie for the naturnlly

low rate of nitrification.

In the field trial, in addition to the meterials
used in the lahoratory scresning study, neem ccoated ures
also wos included. Mitrogen at the rate of 120 kg ha™
was applied basally. The folder maize varisty, Efricao
Tell Maize, was grown for & peried of 60 days and observations
on varicus growth charactars, ¥ content and uptake at
pericSic intervale and fodder yield at harveest wers recorded.

The results of the stuly ars summsrised balow.

1. By 5th dsy of incubation itself, appsarance of
aprreciable quantit:_lu« of EH: - R from senide fora
occurred. Byaroly-’ia of urea was nearly over by
10th dey.

2. Thers wac no significent difference Latweaen treidtments
in the pettern of urea hydrolysis.

3. The content of mi: - ¥ increased uptc 10th dey due
to conversion of anide £0rm to HB‘I form, after which

the leval rexained nsarly steady.
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.

7.

8.

Thers vas no significent Aifferonce in the M,

- contant dDatwesn trastxments et any of the stages.

Hence aslection of proazising materisls to be used
age nitrification inhibitors could not bhe done besed
on sn: -~ ¥ content in the goil.

The content of 50; - ¥ produced ues comperstively
very low, though it increased f£rom 8 mean value of
2.31 ppa on 5th day to 6.02 pya on 20th day.
Hereafter the content remained nasrly the sane.

805 - ¥ contentz in the different trestmeunts were not

significant at any of the stagez excebt in the case

where Urea waes traited with K-Serve, vhich on i0th day

zacorded significantly lower 110; = N content than

other trestments,

The npitrificstion rate also was found to ba very low,
Sterting from an werall mesn values of 3.19 psr cent
on 5th day, it rose to 6.51 per csnt 10 days efter
incubation after which the level tended to remain

nore cr lass at comparsble values.

Ritrification rates in all tho treatmsnts was found
€0 be cn per till the end ¢f tha incubstion periocd.
Yrom the=e reszults it was ccocluded that the rate of
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pitritication naturelly occurring in the soil under
stvdy wvar nagligible.

With higher smount of added urea, the time tsken for
ths coapletion of hydrolysis was found to bes prolonged.

Ths quantity of fertiliser nitrogen edded was not a
fauctor deciding nitrification and there wag apparently
no inhikition of the reaction by the liH: - ¥ producsd.

Aataing the oH by liming could not incresse nitrificetiom

rate in the soil.

Minsgalisatich pattern of urea was found to be similse
in 20ile of differant levels of organic matter content

and varying cropping history.

Urea hydrolysis vas sglow at lower moisture lavele.
when nnppiied with 100 prm ao urea at 100 per cent
fi=l4 moielzlture capacity, hydrclysis was nearly
compleate by 4th duy. With decreazing moisture content,
th&m was progressive delay in appsarencs of peaak

Ilaz ~ N content., 2t 25 per cent field cspacity,
hydrolysis was not complete sven afier 11 days of

incubetion.

14. At any of the moisture lgveln tested, there wasg no

appracisble nitrification ard hence the moisturs level
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saintained in theé incubation experiments was not an
inhibiting factor for nitrification.

Irrespective ¢f whether the sourcs of nitrogen was

urea or amronium sulpiate, there was no aporaciable

‘convsrsicn of BB: to 30; - form. As the contents of

pask Bn: - K wers comparable in the scils treated
with the two fertilisers apd sa the values rasained
nearly the same, it waz presumed that inmhibitors like
biuret in urea were not invelved in the nitrification
inhibition.

Thaz red 2nd black zoile of Coinbatore shoued
zoazonabiy fast nitrification. Decresse in lla: - B
content staorted before 5th day itself in these solls.

Inoculating lsterite soil with red snd black soil
et a ratio cf 911 a1d not markedly decrease m”: -
content, irrsipective of whetlier the soil wes limed

or not.

In the field experiment, AH, and H07 « ¥ contents

of moil estimated at periodic intervale did not show
consistent treatoent differences, except in control
whare !I’B: - i content at the £irst stigc of rpamling
remiined covperatively low. 80‘5 ~ ¥ content in all

the trsatients was very low.
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19, Chbservstiocne on varicus growth characters like mesn
height, LAY and dry matter production 4id not show
sny siqn#.ﬂcant. treatrant Siffer=znces. The lowest
valuese w;r@ recorded in control, though the differsnces

were not statistically significapt.

20. Plant height incre2sed with advancing ages the rate
of increace was higher in the sarly stages. Increate
:l:ﬁ height after 45th day wap low. LA end dry matter
production showed a stesdy increise from sowing till
harvest.

21. The fodder ylel2 it none of the traatmants receiving
fertilicer M showed significant supsricrity over
untrested ures. 3In control, which received no
fertiliiser nitrogn, the vield waz significantly lower
then in the other treatmante.

22. Compsred to nitrogen content in leaves, valuas of
nitrogen content in rest of plant parte were found
to be lover. In both the ceses, nitrogen content
showed an increzse uptc 30th dey and thereafier it
declined.

23, Nitrogen contsnts of plant parts in all the treatmants
wers on par with untrssted ures sxcept in control

where the valuern wers significantly lower.



24.

25,

26.

a7.

89

¥itrogen upteke incrassed proegrassively with
incressing sge of the crop.

In tho treatitent which raceived fertiliser nitrogen,
nitrcgsn uptake values wers eignificantly higher than
in control upto 30th day.

From the crop response, urea trasted with vaerious
materials including neem coated anrd N-Serve treated

urea ware founid to te on par with untreatsad ures.

The cvarall corclusicns f£roa tha ctuly vere that

(1} Tho zoil had naturslly low rate of nitrificaticn
and ‘htncf no added advantage cati be expectsd with
the use of nitrification inhibitors.

{11) Factore like crgaoniec matter contant, pi, croppiag
history and microbial populaticn 4id not eppsar to be
responsible for the low rate of nitrificsticn.
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Aprendix . Wgothar dete {(veokly average) for the cropping pariod
(September 1985 to Movember 1985)

Wesk Ho. Month and date  Raipfall Temperature _Relative homidity o oovine

- tan) Maxiwum  Minimum  Forencon Afterncon DOWE3
(%) (°c)

36 Septenber 3-9 . 5.00 30.36 23.16 93.43 71.71 4.23
37 Septesber 10-16 B.44 29.06 22.24 91.86 73.14 5.19
33 Septesber 17-23 - 31.40 23.11 91.57 59.43 7.83
39 GSeptember 24-3C 2.42  31.16 23.34 83.71 72.14 5.23
40  Octcbar 1.7 19.03 30.64 -~ 22.84 91.86 74.71 4.14
41  October 8-14 6.62 30.%0 22.49 92,43 67.43 5.99
42 Cotober | 1521 32.97 30.91 22.04 82.57 63.71 8.17
43 Cctober  22.28 36.97 32.10 22.40 85.57 62.29 6.86
44 Cctober  29-4 Wow. - 31.97 23.54 £0.00 59.43 7.70
45 Hovember  Se11 2.93 30.56 22.89 87.29 72.00 2.50

Soﬁrcot Moterological observatory, Vellznikkara



Appandiz IX.

Analysis of varisnes for ¥H' and W07 nitrogen content in sofl

4
Mashli sguares
, + -

Source af uil, - H {ppm) %0y - ¥ (ppw)

Sth 10th i5¢h 20th 30th Eth 10th 15th - z0th 3eth

day aay dayz  day day duy day day day day
Trontumanks 18 62.31 35,38 29.65 13.67 2%.06 1.8} 4.17% 5.38 3.06 1.00
Error A6 92,07 43.99 33.47 15.75 15,33 2.41 1.77F S5.43 5.38 5.68

% Significant at 5% level
“* Sigunificant at IX level



Appendix 3Il. analysis of varisncs £0r nitrification rate in the soil

¥eay: sqQUarss

Source . a4t ﬁitri.fimtim_z rate %)

Sth day 10th Any 15th day 20th day 30th d8%
Total 56 - - - - -
Trastnent 18 3.22 3,03 7.26 3.4 1.3%

grrer 3s 4.93 3.62 .51 5.62 G.41




Appendix IV. Analysis of variance for BE: - H content in laterite soil
on liming and/or additicn of red s0il or black soll

_Ziéan. squares
Scurce ae | N5 - B (pom)
Sth2ay  10th day 15th dsy  25th doy 30th dey
Total 1% - - - - -
Treateant 'J 363 . 80%% E55.24 2026 ,.82% 3027.08%*  3447.37**
Bxror a 12.52 10.50 23.89 13.72 115.89

¢ Signigicant at 5% level
** Significent at 1% lewal



Appandix JIII.

hoalysis of varisnce for nitrificaticn rate in the soil

MNean. squares
Source ae Niteification rate {6)
Sth day 10th diy 15th dgay 20th day 30th duy
Tatal 56 - - - - -
Trsotment 18 3.22 3.03 7.26 3.44 1.3
zEROLE 3B 4,93 2,62 .51 5.62 G.41




Appeandix IV. Analysis of varlance for m: - B content in laterite soil
on liming and/or sdditicn of red s0ll or dlack soil

Mean. squares

Source ag ¥, - ¥ (ppm)

Sth day 10th day 1Sth dsy  25th day 30th doy
Total 1% - - - - -
Treatment ? 363.80%% 855.24%* 2086.82% 3027.08%%  3447.57**
Brror 8 12.52 10.50 23.89 13.72 115,89

® SigniZifant at 5% level
* gignificznt at 1% lgval



Appendix V.

Analysin of variance for mezn height of plante and lesf ares
index at differant stages of growth of maire

_ Neap gquares

Sourew ag Mean height (cm) Leaf area index

15oas® 30DaS 45 DAY 60DAS C ISTAS 30 DAS 45 DAS 60 TS

‘A

Total 62 - - - - - - - -
Replication 2 3.85 727.69%%  686.00  685.63 0.01  6,59%%  27.61°% 12.74**
Trestments 20  14.28  527.80%* 1099.36 917.89 2.01 1,53 3.06 3.90
Errer 40 14.73 208,72 641,54 557.91 8.01 - 1.12 2.89 2.64

* g4gnificant st 5% level
** gignificant at 1% lavel

® Dave after sowing



Appendix VI. Analysis of varionce £
of growth of maige snd

or Sry weight por plant at different stages
fodder yield at harvast

| Maan BguUsres

oder yield

Scurcs ac Dry we=ight {g plant"’li at hnmﬁ.
: {tons 1a" ")
15 pas? 30 TS 45 DRS 60 DAS
Tot.-!'- 82 - - - - -
Replication 2 0400 9,10%* 250.73%  1636.41%* '0.04
Trekinants a9 O.02 3.0% 37.16 121.3 D.14*
Error 40 0.01 1.78 84.23 156,91 0.07

* Significont at 5% level
* giguificant at 1% level
@ Days uftsr sowing



Appsndix VIX. Analysis of variance for nitrogen contert of lesf and rest of plant
parts at Jifferant stages of growth of maize

Nean sguarass

Scurce ag Mitragen contéht hﬂi, (%) Witrogen gﬁ:n& (;f rest of plant
15 pas® 30DMs  4smAS 60 DAs 15 DAS 30 DAS 45 DAS 60 DAS
Totel 62 - | - -- - - - - -
Replicstion 2 0.17  0.18%*  (,13% 0.03 0.34** 1.94** 0.06 0.02
Treaotments 20 0:24*  0Q.15% 0.20%%  0,11%= 0.30%*  0.25%* 0.14*  0.09
BETOX 40 0.13 0.07 0.08 0.04 0.12 0.03 0.07 0.07

* Jignificent at 5% lavel
*» Significent at 1% lavel
® Days after sowving



Appendix VYIII. baalysis of veriance for total nltrogen uptuake at
different stages Of grouth of maixe

Maan squares

Seurce af Total nitrogen uptake (mg plant"l)

15 pas® 30 PPS 45 DAS 60 DaS
Totel 62 - - - -
Replication 2 3.03 10222.66%* 144394 .50%* 548143.00%
Treitments 20 23.20% 3597.24% 31583.0% 57751.70

Ezror 40 12.30 1541,.60 329682.5%0 56786.00

* 2ignificant at 53 level
¢ significent at 1X level
€ Dayrs after stving
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ARETRACT

The pretent study ‘screening plant mmterials
for nitrification inhibition oroperties and testing field
perforrance of rroxising mterials' waz conducted dSuring
May 198¢ to loveuber 1925 at the Ccllege of Horticulture,
Vellanikkars, Trichr., A totzl of 17 muteriale were used
for sersening using already proved nitrification inhibition
materials like WN-Gerve and nesm coke as referernce.
Hitrification rate in the scil was found to be very low amd
there was no appreciable conversion of NH, form to NOj.
Since thare was no significant difference in the IIB': content
betwesn treatments due to the naturally low rate of
" nitrification, selection of promising materials rossessing
nitrificaticn inhikition braparty could not be done.
Atteupts were Zade to locate the f2ctors that resulted
in the low rate of pitrificaticn in the soil. Organie
matter content, n8, cropping hietory, anmount of HB: - R
bhuild up in the goil, incubation conditione and low microbial
pnpnhtioi: ware not indicated as responsible for the noteéd

low degres of nitrification.

In red 21 black scils of Colmbators. nitrificatioa
was appreciable and there wias fast disapppsarance of !B: - W,



Deats on various grovwth parameters lika msan
height, LI and dry matter producticn Of the test <rop,
foider maize, did not show any treatmant diffsrence.

. The yield in the treatmsnt which received no fertiliser
nitrogen waz significantly lower than in other trestments.
Similar wers the results on nitrogen coatent of wlant
parts aé various stages &nd those on total nitragen uptake.
The adétt;on of materiales waed ae nitrification inhibitore
did not show any added advuntage over untreated ures eince

th=s degree ¢f nitrificetion in the scll was not appreclzble.





