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INTRODUCTION



IKTRODUCEION

The populavisation of novly introduced high
yielding vaviebies of vice such no I.R.8, hos brought ’
in its wake o number of problems vegarding Pertilizey
application. Apart fyom the high fertiliser regquivements
of such verieties, the téehnolegy of fertilizer applica-

tion ham eome ¥o merld sericun ecnniderniion,

In the preparvation of a nanuring schedule fop tho
vice erop, prime imporience is given to aitrogenous S
fertilizors, bocsuse of it proved enpmeities in laproving
the vegoetative gﬁ&%@ of the erop =snd of ite signifiemnt |
¥ole in the bleosynthetic and produstive slages. However,
‘thé'taéhﬁalagg of nitropgen sprlicstion i beset with
greater problems them that of the othey two major

antrients, phosphorus snd polnscium,

E%m@g baing 1 ﬁeﬁiwﬂqﬂﬁﬁi? ﬁian%, prefora a
esongtend abeeﬁ of” wm%@r in the seil. Thizs hebil of the
v@?&ﬁ Yo jests @ nﬂﬁh@r of provleng regmrding appliocantion
ef fertilizey nitrogen. The chances for the loos of
soluble nitrogen are nmny vhen we take into account the
goil ond olimaltie @ﬁ&ﬁi%iﬂﬂ& of Whie s»g%@, The 1ight
texture of the soil favours onay pereolation,accelorating

lenching lonses, while the heavy ralufsll roceived in a



ghort time during the growth poriod of the evop, resulip

in lozsges due o over flow and surface vun off,

The dmporience of winimising losses of nitvogen
in flooded rice field byAmakiﬁg use of Lertilizorn
containing alightly soluble, slowly aveilable foym of
nitrogen can therefore be nevéﬁ underostimated. In the
cpae of phosvhatic férﬁilimarﬁ, it has been made possibie
to geb phnsphgrus in the non-wntorsoluble form, without
serionaly affeocting its availadility. Bub as far oa
nifrogencus fertilizers are esncerned, sttempte in thig
direation heve not met with noteble success. All the
nitrogenous fertilizers now commoniy used ave highly
water @oluble ones. The need ﬁar.farmulating‘a guitoble
nitrogenous fertilize&-im which st least a part of the
nitrogen is weter inscluble, is therefoze keenly fol%

and therefore the present study hae been undertaien,

In the present atufy, smmophos (Faolamphes) wes
mized with éégneaium-carbauaﬁe\ﬁs render part of the
hitmagan of amaapha@ wvater ingoluble ond weing this
amterial studies were conducted. The main objectives

of the siudy srete



4. to compsre the extent of lowm of nitvogen by
l@-aahing from this fertilizer, with that fvom the

. comionly uged nitrogemous Covtilizers, end

2. to find out whother the conversion of weber |
soluble form of nitvogen {6 nonewniersoluble forn alffeotn
ite efiicmey nw regards i:i;rné growkh and ymlé% of rice
vorioty TR.B. S
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REVIEW OF LITERATURE

1. Trénmfarmaticn of vavious nitrogencus fertilizers in

the s0il under different cnn&i@iona

Hitragenoua £erti1iz@ra applied to a co0il undergo
several types of loos from the eoil, nature of which
depending on the type of fertilizer and soil.

Aceording to Bueokman and Bréﬁy (§950) the
gmoniacal fertilizser epplied %o soil, &ndergo ni trd £
ostion, 6 %o 22 1b of nitrogen per two million pownds of
soll being eonverted to nitrates dmily, by the addition ‘
of hundred pounda of smmonimesl nitvogen. Sveenivasan
‘an&.sﬁhraﬁonyan,(1935) found that upte 4Q'per.ceat of
nitrogen afded in the form of uvea or dried blood to
waterlogaed soils wa&'ioat'thraughwvéis%iiizatién ae
anmonia in 78 4mys, According to Subramonium ot al (1937)
vniatiliam%iéa of ammonia will.gceur when ammonimted ‘
fértiliéerﬁ ware aéaed,'the lons increansing with rise in
temperature, aﬁéiﬁi@nﬁl drespingz of Cm0 and variea with
%he different ammonin saltz used. Apprecisble agaunﬁa
of volatilization of nilrogen ms smmonim from flooded
soils was @l@d ﬂamonstxaﬁed in laboratory exparimenta‘by

%illia =nd Sturgis (1944).
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Studies by Jackson end Cheng (1947) on enhydrous’
znmonia relention by soils as infivenced by depth of
application, #0il texbure, molmture e@gtent,'§ﬂ and |
- $ilth showed thet placement afgnhyﬁréué semonia at a 2
Cor 4" depth groatly reduced or eliminmted volgtilization
‘lossen., Hteenbjerg (1947) reporind that susonis losnoes
from zoile fortilized with emmonium suiphate ranged frﬁm
approximntely 5 per cent at pH 6 o 69_p9r cent ét'yﬁ 8,
in 4 weeks and that the pH and calelum carbonnte content
of the soil were found to be impoerisnt factors in detor~
" mining the extent of loass. Dhaor (1947) found when 100 1b
por nere of nitrogon was aﬁééﬁ mé pmnonium sulphate,

about 65 1b were lost without benefit to the soil or crop.

Oweno, Hogere end Winsor (1950) found that amronium
gsulphate snd guane were niﬁrifie@ most rapidly end comple~
tely and horn mesl most slowly ond incompletely. Harding
" &% 5l (1951) end Nortin and Chepwan (1951) have shown
that losa of emmonia by high volatilization occurs from
surfzce f@rtmliaaﬁ and nontiiled aoile o: temperate

. reglong, . ‘

Laborstory tests conducted by Ther ond. Ghoah (1955)
unﬂer aerobic annﬁi%inns at 1ight and in dsvknesns, ahowed
&h&t over 50 pey cant of the nitragen given to the soil em

pmmoninm suwiphete or ires were logt in 15 ¥ 60 Agys due



o the formutlon of smmonium nitrate and its ossy decom-
pogitian. The nitrogen longes wore progressively
decreased wiﬁh'iacreasias rates of polasaiwm chloride
lopding té.%he forantion of wmore sisble potasaiun
nitrate., Hendernmon, Bianehi and Toneen (195%) reporicd
Cthet 2oss of ammonia can be reduesd to a minlmum if the
pE of the fertilizer molution be kept nesr neutrsl.

Volk snd Sweat (1956) conducied sindies on ithe
mobility of urea nilregen spplled to Floridn soile.
'The lyaimé%érﬂﬁemts's&nwea the remavai of 33 per cont of
the apmaieﬁ nitrote nitrogon, iﬁ-pér aent of the ures
nlirogen, hﬂt'nﬁ~m@maurﬁb&a mmmonive ni%r@gﬁa, after 24
_ hours. Theé conversion rate of uves ints gumonism wes
-:aléwer-infvirgin aai}g, sub aslle and ia presence of
epprecisble mmounta of okppew pesliducs. Ven (1956)'
working with cslosveous moils of North Fastern golﬁe?
found that mere niﬁreéém is-&mlgtilized from asmonium

eulphnte then from smmonium nitrate oy from nitrochall.

Bromdbent, Tyler and Hill (1957) by their studies
on nitrification of mmmeniaﬁgl‘farﬁiiiéers-in sOMe
folifornis moils concluded that this depended on the mode
. of application of fertilizer snd on the mature of the
20il eolloids, Broadbent, Hill esnd Tyler (1958) reported



-that hydrolysis of ures nitrogen depended on s0il. texiure,
buffering capascity of the meil snd pH,

Kresga and 3a1ahe11 (1966) wore of the ViQW‘%haﬁ
no v&latgliﬁati@n ef ammeﬁia #ill ocoour fram mmmanium
nitrate ox &ﬁmaaium aﬂlphaté a9 lang Al qail pﬁ 61& n@t
rize gbove 7. Schwartzbeck, Macgregor and Schmidt (1961)
reported that substantial lossoy from fertilizers ocony
in welar aa*nratga Qﬁﬂdiﬁaﬁﬁg amall 19@@@3 aaemwring at
ficsm eapacity.

.J?inféeék ané Donahue (1955) showed that the Tent-
tions of aitrate and a@mnnium compounds in tﬁe éoil werd
different, The nitrate raficsl wa not abeorbed on the
s0il ‘collelds, a8 it hed the seme negative electvonip
chavge ns that of clay, furthey, in vaddy seils, the
niﬁra%e ra@iesl was feédily'éeégea& {éeni&rifiaﬁ) to
nitrogen gas and lost 4o khe rtmeaphere. By eén%raaﬁ,
gemoniun radical hes o positive alge%rnvié chavge,
opposite to that of elay ané =20 the clay ahaerbaﬁ the
ammoniun m&uz_ ting in no lose by 1@:@@1@. Bmm:afi‘ﬁ and
Sevnavelu (1965} showod grestey lese fine to volatilization

from gmzonivm sulpheie,.
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2. Avallobility snd fixption of nitrogen fyom diffevent
nitrogenous fertilizcra

It hre heoen oha@rvaé *héﬁ ﬁif?@reat:aiﬁ?agansu@
farrilizara rosot in seil in difPorént ways, deponding on
the eompoasition of the. fertiliszer; laonding 45 diffeérencs
in their avallability b plende, o

Mndrews (1948) reported anhydrous ammonia o heAt?e
cheageaﬁ form of niiragen availgﬁle gnd that it is eanveru
ted to nitrate within 4 %o é weoks in fortile, well-amrp%eﬂ

" 80ils and more glowly in nnﬁr, heavy soils end éurznb cold

- _masther. Clark, Yoo and Love (1348} prepared o new

gmthaetic nitragan fer%iiiaéﬁ which containg 38 pey cent or
Rore of nihr?man &n@ hﬁﬂ@ varying rahea of nVailabilﬁty.
Lijk {(1948) wpplied z&m@ﬁmﬁ shvongh irvigation woter to

¥ice mnd observed that Lt wes treconomio owing to high
loases by avauerntzaﬁ gnd due  to pﬁaarwﬁieﬁ by the water

- of eavrthen. cvndui?g,

xnvbarg Jenaen, Kaser (19&0) ccﬁalu@ed by theiy
. eﬁnﬁlaq on the ni*regeﬂ 1@&& by vvlatilizaxian frnm
pumonium sulvhnte aidad an fertiliger, They found thad
anmonis leases were promoted by high oaleium csrhonate
éontsnt and wére inoreased oo s0il moisture aeéragaeﬁf-

Agricnlturally signifiesnt volantilization ocourred caly



aﬁ soils with pH > 7 snd thetd ﬂi%ragan lossos ma& be
nearly evvested if the smmonium sulphate is well worked
in. Eakagaﬁa-ﬁnéjiit&moﬁa {1950) found gmmondum sulphnte
_whanfmizea with fused megnesium sulphate, ozn be stoved
without nityogen lowe; gnd that if %ﬁ@ mixture ie
applied within a few days afler mizing, oven if there ie
s@g@ aoisture prosent in augonimm sulphate thore will bde

very 1ivile niltrogen loss,

Ghang ot g1 (1953) while studying the relative
. aveilability of ammonium gulphnte, szmoniua chlovide,
&@m@ﬁiﬁm nitrpte and ures td<§iﬁ@,'iﬁan& that a&gonium
‘gulphate and swmonium onlovide ﬁﬁ&e'm&r@ offoctive than

Hyai,

?rém gt experiment conducted on the offect of
ﬂ@n%inuaué'apglieﬁﬁi@n of enmonivm sulyhéte to paddy
soil in VWest Benxal, for o peviod of 6 years, Diger and
Handal (1355)'féuné thnt ﬁhe ¥iold vwes iner¢a$eﬁ and the
s0il orgsnic matter wos not aﬁpreéiably doareased,
lﬁxickey and Smith (1955) measured the etfect of tempera-
tﬁré, aoll moietuve sid methods of gpplicaticn on the
loms of ammonia from solubtions of smaonium nitrate and
ammonia 18 water when applied % wheat. They found thot
loss of amdenin was inoressed withvﬁaaraase in soil

moisture and increnso in tempevature.. Louses were lese
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vuwhﬁn”agp;iﬁaﬁi@a4was snde %0 soil. then 4o erop residucs,

Ei@iﬁ:iﬁ@raasaa'framstbeaa solutions spplied bLelow the

#oll surface wove similer te %hose from w20lid forwm of

nitrogen. In a comparative study made by Bovatynski of al

(18%4) from thei$ experinents on ﬁha\f@r@iiiaing vaine of

‘ammenda s ures, observed thal mgueous spmonia wes a®

effective o ammonium nitrate for musterd in soll oultures
ond for Oaty in sand culturca, Aqueous smmonia and ures
were bettoy asaimiléﬁeﬁ-buﬂ this becmme remerved with

rature plunig,

aonein {1956) atudied the effects of difficultly

- #oluble anitvogenoun Tertilizers on yiold of oats by’@qt

guliure experiments. He found thal wres form feriilizers

_ when applied in high doges were more officient then eppli=

cation of equivelent smount of smmonium nitrate, end thot

the vesidugl effeot of uren form fortilizers were generslly
g1ight mod lasted longer when the lose soluble form was

g§§liaé.

Izeva end Nateke (1957) Whiim working on the

somparative effeots of forma of nitrogenous fertilizers

v‘enfﬁhaqaéserg%iénAofQOriﬁus iens by rice plants, obeerved

that an inevesse of phosphorys coused g elizhl increase in
nitrogen ghsoyption from ammonium sulphate, bul nat.frﬁm
the nitrete form. Lee gt al (1857) reperted from laboratory



teats thet ures @id not decompese for 3 %0 § deys after.
amyliemﬁisn to the soil, thuz suggesting that iwriﬂatinn
_ should de wishhcem ﬁtﬁ'lﬁé, gt xm yeax’ia@.

| . Winsor end Long (1958) rayarﬁeé thet uron formale
dehyde compounds ware'agealsliaéé nitrogeméua fertilizers
which'release nitrogen slowly over long pg?i@é@, hévm né
resldual selt effects and do not scoveh feliage. Yagnoy
(1958) applied éifféyen% nitrogenonusg fertilizors such o
wren, squessmonis ammonium sulphate, am&anium nitrante snd
gofium nitrate to different anila and found that nitrogen
loemes fyom ures y&ngedlfram 0.5 to 84 per cent. Itv
temperature of the soil, moisture snd pH eve emtinfactory
the nitrate will be produced fyem en mdded mrmonium
fortilizer in sufficient qg&nﬁity faﬁ g%awing plants in
most soile, BEmi (1959) obbevved thet nitrogen lows fyem
- ammoniws sui?haﬁa'iner@&meﬁ #ith highey dozes of appli-
eation. The loas was doaressed when cowdung was added
with the fertilizér:‘ By a etudy of the offect of
different factors en<va1atiziza%ian of gumonis fermga
from ures in the soil, Ewmnst and ¥espey (1960) conciuded
that under isgboratory condition ig #ild loom scii loas

incorensed wilth increseing ﬁempﬁmgﬁure and/or pH.

¥eyer, olsen and Rhoades (1961) found that nivtrogen

lozmes were high from ures shid urea contalning £ertilizars{



then fyom nitrate end emmonium fortilizers, Larson and
G&ﬁarg (1962) found that the loos of amamcnism from CLERY
treated with enleium, barium nr'magnemiumfcarhaﬁate wasg
much greater Trom ammonium sulphate than Crom diemmonium -
_ @haepﬁmte oy smmonium altrate, Chin &ﬁd Eroontji (1?53)
 pointed out biechemlcsl hydrelysis of ures to be rapid
and nityrogen loss through smmonda volntilization %o
follow area hydrolysis. Pullor (1963) fownd that loss of
ammonin applied on the surfece incromses se the pH
inoreases. Einfrack:&n& Donmhue (1965) found thet only
~the smmonia fqrm of nitrogen oy ures mre belter for rice
and thet amsonium nitrate aﬁ&.e&laium émmanium nitrate
are nod éffigieﬂﬁ when applisd in wetl land paddy ss basal

Avessing,

3. Ihe effegt of oeil charmeteristice on %he nitromen

doss fvom diffevent nilvogonous fortilizers

It has alwo been noted that the nibtrogen lossoes
from the applied nitrogenous f@?%iliéera ave deterained |

%o & large exbont by the nnture of soil as well,

Jawatt (1942) working on colenrecus soils with pH
8 to 10 found that substantial loss of nmitrogen occourred
when smmonium sulphate was a@ylied.' But the loza wos

gliﬁina%ed,when evayarétioa was stopped. Van (1950)
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fbuna by annlying nitwagénaua fertiligers 4o ealeoarsous
soils of the &inﬁorzea.palderm, t%ab appreciabla emound
of ammgni@ Ay be loak to bhe giv, the rate of losa being
‘greaﬁer,_the»éwier,the soil, Havding et gl (1951) and
ﬁarﬁin an&_thpma§ (195§) hawe'aiacArepar%eﬁ on the losg
of ammbnﬁé by<vola§iliéa%ien”£m@m aurface fortilized and
nontilled soils of temperate regions, Schreuen, Ven
(1955, 1956) appiying smmonium eontaining fertilizers to
eal&é?eaua 80ils of zulderzes pﬁiéeﬁa Loimd that on most
#oils nitrate econtmining fertilizers wore éuperiar to
amﬁonium enntamning onen, sid that volatiliszation ceocur
on polder snd other moile with pH 7. Ba&@auﬂda?mn,
Sreenivassn ond Giri (1955) obzerved on amlksline cotten
éﬁ&ls, the nitrogen lozs from faym yard manure was 2 to 5
per eeﬁﬁ, from groundnut cake 6 0 18 per cent and frm

. ammonium sulphate 20 ¥ 70 pey cent. The carbohydrate
materinls 133& straw, cotton etubbles ote. reduced the
loss by 40 to 80 per cent mnd inercanmel yield of eofﬁan
'by 30 to 50 per cent. Volk {1955) found that the raﬁe of
Coonversion 6f uren into ammonium nitrozen wea lowest in

cltrua 20il eontaining much reaidual copper.

In some Wewt Pekisten soils, Vehheb and Alem (1957)
obaerved that when soils wc-z_:re treonted with mumonium
sulphate in aguoous solution, nitrification toek place

- more rapidly in sandy loan soils of nomel texture and
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eglt content than from soils of high eley eontent oy those
- with pH gbove B.6. Wahhab, Bandhawa and Alaé {1957) worke
ing on West Pekistsn soila which gre alkeline ané with
a low nitrogen emntent found thet twice a8 much ammonin
velatilized from the ssndy aa.frog a sandy losm aoil.
Loge of gmmonig inéx@a&ed with inovesse in ammonis nitrogen
concentration, tut it decrensed with depth of4f§rﬁilizer
plaaamen% and fall in soil pH wpbo pH 5.4, Lowenstien

al (1957) Ffound that when smmonium suiphate was applied

to enleonresus soil, nifregaa ) s ilogt e gumonin gog,

ﬁeﬁ@wali ana Smith (1958) pointed out that Lhe
smmonium fizetion ineressed with iﬂﬁ@@mﬁiﬁg clay content
of the soil. The'éaﬂév:loam s0il 18. 1'per cent and in
ealcareaus elay 0.31 per cent armonia were lost by valati~
lisntion from 3¢ 6eﬁﬁh 36 houys aiber epplicition of )
nhyﬂraua ammaﬂla. Baldwin snd Kebgheaan (1958) s tudied
the effect of texture of aifferent soila and found when
80 1b of nitrogen was applied pev éare only %0 to 100 pex
cent of the ndded ai%rggaﬂ was recovered. Volk (1959)
working on bave soil, found mavrked veristiens in the
poreeaﬁnge of nitragen 193& a8 @wﬁﬂﬁlﬁ.hﬁﬁW@éﬁ paelleted
and aryat alline foras of urea.  Venstmilen {4960) found
that in alkaline soils pomonia volatilization ocourred

only when the ammonip concentration weg high.
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"Léw and ?iﬁay (1961)‘a%§erv@a:thaﬁ,when pmmenium
Tortilizer wore mpplied superficimlly to osmlesrecus
goils nitrogen will be lodt as swmonia gre. Juetice and
‘Smith (1§6a)fhavaf¢analm@$a that in tropical asug@riaé
very high losses of amm@sia gould be antiéipatg@ on .
appliaaﬁiﬁm:af,amﬁaniaaal Tertilizers ifiﬁﬁey are nod
worked in %o the soil. ﬁarﬁlng st al (196?) have reported
- that gub@%anhxal volatilization lossens of ammonis would
oaouy with urea on caleareous ag well ns nold soils.

Lehy snd Henenmel {14962) nlso found high volatilization
of ammonia Erom calearecus soil when ammcnium fertilizera

were applied aumerflaially.

4@: Effect of different aiﬁrqggpoua*fértilizera on_the

ehemicsl componition of pridy

Differvent nitrofenous fertilizers exert warying
influence on the growlh and yield of paddy. Badiasche
Anilinundseda Fobrie (1947) studied the effect of )
different levels of nltrsgen 20 t0 50 kg/ha applied to
barley =nd found that 50 kg/ha wRe eeanomie for summey
burlay and 60 kg/he fom winder ba rley. Hellidey (1948)
gave higher lovela of smmoniun sulphete (1 %o 12 awt per
aore) éné aﬁuﬁieﬁ'the yield fesyanaé. ,?he‘higher the
nitrogen levei, lowey the yield velue when the dose of

nitrogen excseded the opiimum lovel. Petbrosini and
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Leone (1948) in their studies on fertilizing of different
wheat vérie%ies éa& on theiy ﬁﬁ%@iﬁiva ﬁa}ua;’kéggﬁﬁgﬁ -
%haﬁ the ferdilizer level dié ﬁﬁ%'afﬁaa% the ﬁiﬁr&g@ﬂ
mgn*eaz, but high yie}é wga i&iaﬁﬁ with vedueed miﬁ@ga&

B aontent, agyeei&lly iﬁ ﬁhe @ﬁﬁ@ @f pﬁaﬁﬂh@?u&. ?i@%g'
 and Tomingo (1%497 showed signiflcent yield differencen
 between loveln @f nﬁﬁfﬁﬁ@n uﬁ@m app&ie& Ho cawn hybrzéﬁg
Hﬂ@p@r% mﬁd Buchner (39513 reported that low and modernbe
_agyliegﬁ;&ﬁﬁ ﬁf‘ni%r@gen reduoed the nitrogen content of
groing snd otrew, En%'kigh@ﬁ ayﬁliﬁﬂﬁia& hed the opposite
éffge%, Incresped yiaﬁé aleo reduced ﬁhe ‘nitrogen bahteﬁﬁ
L in @éﬁ@al@. Fulivara, ﬁhi?& &&& ﬁariﬁﬁ (1951) found that
top drcssing with nitrﬁg@ﬂ oavieg o %@m@@t@yy vige of
 protein ﬁi%imgm in rice, but botel nitrogen conbont o

pubseguently falls ae a result of incvesse of dry mabter.

| %&témz énﬁ 3bhg§aﬁ ééééi)'f@ﬁﬁﬁ}&ﬁ&t}ammaniuﬁ |
4ffer%21isara yf@viée& g?a&%iy iﬁéﬁ@éﬂ@ﬁ &iél&é over nitrate
fertilizers eﬁ& that ammani@m'sﬁ?ghmﬁe rvlaasa& native
aaai ahaaghabe,‘wha%@wa ﬂi*yﬂgen £ron e@lciam\aitrqte snd
ﬁaﬂium nitrate aid ﬁaﬁ. @%uyﬁz@, Mieave aﬁd &ﬁlﬁnr (1%52)

”’V yqiﬂ ed out thab fﬁ?ﬁill%%?ﬁ iaara&ﬁaﬁ yivlﬂ, bu% fave ne -

significnnt inorense in yr&%@iﬂ nitrogen. ﬁgréﬁnr (1983)
' siwweé éghmt ni*m en ﬁ‘eﬁ:‘i M zm'a iner@mses& pmtmn content .

af gvain &ﬁﬁ sﬁraw af w«n%@r wheat, winter cate and sp?iﬁg ‘

aaﬁa. siﬂgh ﬁkﬁ ﬁnant an (1%94) a%adie& the maﬁuring of
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wheat and the effont of @xcesaiva,nitrﬁgenmus manuying en

.this corop,. Gongiﬁermﬁlé decrence in whéat yielde st ‘

lovela ¢£ 75 1b of nitrogen por gore and above, were '

priaeinslly agsociagted with gsevore iedging. Tent wei?ﬁt
of the grains dacr@«aea with applicﬁﬂzena exo@eding 60 1b

‘ @£ nitrﬁgen. Chendnend (1954) from hie studles on the
rolative ?mlua of aumonium &alphaﬁa, gtmonium nitrgte,

| chilean nitrate gnd uree as ﬁi%?ﬁ CENONE fer%iJizera,-

found that ammonium sulphote wes m@gt.effec%ive end ures

' lomet effective. | .

- Miers anﬁ1aamam%&rai.(1§55).yéperﬁaﬁ!th@t inerepne
ing spplieation of nitrogen Prom 0.037 &/pot to 3 g/pot

. ne notrient solutions hed no effscet on tilme of enrhend

energencs, bub inoresse the nugber of Hillevs and leaves

ond inovessed stem length, paviicenlariy at 1 and 3 &/?ét;
Resulte of trials conduoted in Loubay, ﬁaﬁraﬁ, Bengal and
Hadhya Pradesh (1956) prgvé& that gppliemﬁiqn of nitrogen
at 25 lb/acre over the yielde by 3 md/acre over the ylold

Eenermlly obtzined by cu1t1Va%0 afyragtiées.

Lin and . %ang {1956) choved thet with apnlieabians [
"~ of 40, 80 and 120 kg/ba nitvosen Tiret ovop yield inovened
ag the rate ﬁ.mrémgﬁ, in tm BN ' eYsp thore was Little
difference between rates of 80 smd 120 kg/he. There ving

ne significent difference belween mmmonium sulphate nnd
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saﬁbﬂiua.éhlariﬁe, b both were b#ttér then ures,
Onloium smmonium ni,rafe wag the least efﬁaata?e.
Atenasin {1957) in the fiold expeviments with' sats on o
sandy poil, urea foym fertilizers applied nt 50 4o 240 kg
‘yar hactare nxtrngen showel only 8light residunl effocts
in thg second yenr, the product of lower salabitiﬁ§fgh@w«;
ing gregﬁéﬁ effﬁeiénay.}.?eaaamnérnmw'{igga}‘a%até& thetd
oa: meaevately woll drsined seld lntorite azoils » the
raa@anme af rice to nitrogon wos linear in the rouge O to
(9 ib nitrogon per sors, mad av@?ag@d 9°1b grain per pound
of ﬁiﬁr@gen applfed, nigav (1960) obiained mn inevemeo
4n s%ﬁawzgrain ratio b& an inér@a@@ﬂ,ﬁaéa of aumonioum
gulphate and found that o c@m%ﬁnﬁﬁiaﬁ of 30 1b of nitvogen
and 60 1b of mh@sp@crus sppoenrad to be %he bast Loy hlghor-
produstica. Relwani (1960) emphazised ﬁhm& anmonivm
sulphate preduged signifiéanﬁ incresse 1o wheat and a@ﬁgve
of the responpe ourve was q&aﬁrmﬁia.' 3ayasakera and |
Ariyanay@gam (1962) while compering ralaﬁive'effieiaaﬁy of
| amﬁaniﬁa suiphate and uren found that for sandy soils uwroa
wes o nore effective aoured of nitwogen. éham»ﬁhe QXpoTi-
ments a%&ucte& oh cwn?rml Rice Resmearsh Institute,
- Qubtaek (1963} it wos noted that of the nitrogenous
fertilizers, eumonium sulphnte nilvate, samoniuve chloride,
smuponiun aulyh@te,urea~farmalﬁéhg&e end assimonlum phopphate,

the yield reeponve was maximum with ammonium sulphate
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nitrate. Mahepatrs end Sahu (i§63) %taine@laignificanﬁly-
higher yieléa over e@nhrﬁl with,all the five nmtrogeneus
f@r%ilxzara, VizZ, o ammanium aulphate, amm@nlam sulphafe
nitrate, smmonium ohloride, Q&leium;gmmongum,nitraﬁe end
urag; while the meximum ac@n&mﬂé xa%nrn was with iher
agyliaétién of 60 lb'niﬁregeﬁ per acre af ammenium‘nitrafe
- followed by ammouium.aulph&ﬁe ni%raﬁe and ammeniun
a&iyh@ﬁe at 40 ibv/acre. Bhat%aehaxya et al (1965) from
thelr extensive field trinle with ﬁmffgrent forme of
nitrogen, phosphorus and complex fertilizors on paddy in
Biha&,'n&%e@ %ﬁ&t.the different Torme of nitrogenous
far%iligex@~waré equally effeotive in in@reaaing the yield
of paddy in the state. Vachhani ené Rao (1965) stated
&hat from the point of viow of mean yiel&s and respanaaa
fgr riece emmonium. aulphata wan muah auperier to amaenium
phoaphate an& anmonium ehlowﬁ&a. Aoe@rﬁing $o these .
aauhara ﬁ@éinm aitrate and cgleium oyanamide were no%
aui&abla na%r@g@nous fartiliaers fer the xv@e eToD.
Eochappan Nair end Koshy (1966) whila avalunting the
influencs of different forms of nitrogen et the rate of
“4@”35 nitrogen per'hectaie éﬂ the growth and yield
‘charaekawa of some Eorala rice varzetxe& rap@rteﬁ that
anmoniuamn aulphabe prnﬁueaa the largest number of grains
per eﬁrhaqé and ammsnium,nitraie t&ﬂ lowend end thet the

maximnm arein 3&91& wea for asmmonium sulphate.:



MATERIALS AND METHODS
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KATERIALS AWD BEPHODS
This investigation was aarwied oud ﬁhrnngh the
following exporiments.
A. ILaboratory studles
B. Pot culiure oxporiment with paddy
A. Lahoratory studies

It was intenae& primarily %o aesess the loss of
nitrogon hy 1eaahing fram dlffer@ﬁ% nitrogenous iartéljzmru,

‘when applied %o different types of aoil,

Thyeo %y?aa of solls were scalected, namely agndy
soil poil oollected from @ paddy field mi Qnaﬁtuk&ra, red
loan moil coliacﬁed féam the dry lands of Vellayeni snd
clayey soil colleated Crom Vellaysni lake. The data

- regnrding the mechanicel aﬁﬁ chonienl snalysis of these

solls are given in the fellewing table.

NMachaniesl compoaition %ﬁﬂ?pﬂ of the soila used
| in the pot oulture experiment

Soid Comrse eend % Fiug pand & Silt % CQlay %
Red loan . 13.% 3341 28.0  24.2 4.5
Mayey 12.3 - 26,0 11,0 47.8 4.6

Sandy 35.1  2B.2 2.3 145 5.0
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Ohemioal composition of the moils uaed in pot culture
. experiment (expresged in porcentage)

Soil i » K  Ca ¥g

 Red loam - 0,126 0.045 0,16  0.177 0,037
~ Cleyey 0,423 0.043 0,18  0.215  0.035
 Sendy 0.092 0,031 0,02 ° 0,072  0.005

Eraaara@iea of pota

Eighieen glesed poreolain pots 0f~height 8.56'ana
dianeter 5" wore filled with the three 4ifferent types of
soil to a delinite depth, six pote baing ellotted For sach
type of soil. Each of the pots héving sandy soll conteingd
2 kilegiama of amnd to a ﬁagéﬁﬁéﬁﬁﬁ.ﬁ”;. In the pota contnine
 ing red loam soile, 2 kilogrems of B0ils were tnken in each
pot %o a depth of 6.5%, while 1nz§he pota conigining olay,

1 kilogram of 2011 wes put in eaeﬁ pot %o & depth of 7“._

Avplication of f@rtilizera

" The fertilizers umed were urem, smaonium sulphate,
and a mixture of smmophos mnd magnesiva omvbonate. This
mizture wes obtained by intimately mixing ammophos and
magneaiur corhonate in the wratie 23:17 by weight.
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The three fertilizers woro zpplied to soil in emch
pot at two levels of nitrogen, 120 kg N/ha snd 240 kg ﬂ/ﬁa.
Each fertilizer at the geguiraé lavel wes apglied to the
#0id in eaoh pet superficially mnd %Ee a#6il at 2 om depth
fxam the auéfae@ weg well mixed with the feriilizew.

Distilied water wne added to each po¥, eufficient
enough %o oompletely moek the moll and to have & watar
level of 3 om sbove the aoil mrface.

Golleotion of lenchate

100 e¢ of lenchate wao é@llaatea Trom esch pot
through a side tube at the bottom of the pot, at intervals
of 12, 24, 48 end 72 hours afier spplication of Lertilizer,
After the ?emaval of leméhgﬁe, fresh dlstilled water wap
added to ench pot to maintein the level of water sbove the
surface of soil olwaye at 3 em. The lemchute was snglyeed
for total snd ammoniaealfnitzag&n. |

B. Zot eultﬁrg gxneviment

The sane fhieelﬂyp@s of soil umed in the laboratory
studios wore used in this experiment., (lazed earthen pota
of height 13" znd diamaf@r_g” wore £illed wiﬁh the aailvto
& depth of 10°%,



| The lazyout adopied wee factorisl experiment inm
| rendomised blook ﬁaaigﬁ,wiﬁhj1§ ﬁwmaﬁmenﬁa‘aﬁ& throo
replications,

2,

- The three ﬁ&y@s of nitrogeonous feﬁéﬁliz@ra.uaﬁé
were uron (46% N), sumeninm eulphate (20% N) and &
pixture of émma@hﬁ@.gaﬁ ﬁagaesiﬁm earbonante in the ﬁaﬁie
y %3:??'%y‘wa§g&ﬁ.‘ The lovels gfn&%ﬁ%gaﬁ applied were
80 kg H/ns end 120 kg W/sa, |

in aiﬁA%ﬁe %w@aﬁm@nﬁ@:KéG woE a@piieﬁ besalily ot
~ the time of %raﬁaglan%aumaﬁ. Pglg was glven o the
troptments with araa and pxmoninn sulphete as ﬁnyer _
'phaspaat@ (185 ngﬁ) a0 ez to supply the pame i@v@l 0£ ‘
agﬁs an in %he differont levels of aunophos magaanium
%r%aﬁata mizbare, Por all pols K0 at &s kg/hn was
a}aialﬁ.a& as suriate of potesh {505% Xaﬂ). in the pots
_ trepted wi%h urea and amwaaium salghat@, magﬁeaium
aarﬁena%@ was aloo agplieﬁ, in smounts. @qﬂi?gl@ﬂ* $o that
in the a&m&gh@g magnoesing a@yh@n&%e wizture. Ritrogen
wae applied in aﬁii%~&&ae&, 754 h@iﬁg‘§§g2i@é at’%ﬁalﬁi&e
of t%aﬂa@iéﬁtﬁﬂiﬁn and the remsining 25% after 21 days of
srongplantetion, | o |



3. Seedlings

Sprautea aeade of rlﬁa variety I.R.@ were sown in
A

ﬁhe nuraﬁry, reoeiving no farﬁmiimer&.

4, @rmaanlanting

The scedlings were trsneplsuted on the 3fat day,
in the pots. Six Qeeﬂliﬁg& were planted in snch pot,
two secedlings each in throe polnts, equidistent fyom

ome sacthey,

S5 Irrigation

mhé seedlings wore imwi@atgé @ariaéiﬁalxy 86 £5
to mgintain & constant lovel of 3 em of matier stove bhe

' zurfeee of the goil.

Plant grsteeﬁisﬁ meacures weve baken by spraying
the plente with Bordesux mixture and folidol.

6. Barventing

_ The plente grown on red loem and mandy soils were
harvosted on 125th day alter zowing snd those grown on
‘elayey aoile woere harvested on the 133vé day.



2
.~ T« Lhsorvations
The following obmevvations were made, .

(a) Egﬁééz,ﬁgnnﬁs. The tiller counte were %cken.
"on the 60th day sfter transplantation, which was the stage
 of maximmm tlllering, Symptoms of yellowing in plents grown

on rod loaw snd a&&yaw soils were noted,
N

(b) Grain yiold

(o) Length of earhead

{d) Bumbar of graina pay enrhead
{e) @rginsehaff ratio '

(£) Straw yield

8, golicction of soil memnle affer harvest

So0il sanples from ench pot were collectod afiter
herveat and mnglysed for totnl nitrogen, phosphoric mcid,
potash, osloiun gnd magneaiun, snd the resulis are given

in appendix.

Method of analyois
1. gnalxéia of leachate

Totol nitrogen sud samonisesd nitrogen in the
leschate wove estimated colorimetrically by the method
. recommende@ by Ssakarem. A Klebt Summerson test tube

médei enlorimoter wen uzed,



2, Anglysis of plant pavte .

| Nitrogen and phoaphorus in grain and straw were
catimated in zemples of about 0.1 & of the dry powdered
matorials. The twe nutriests wore determined by atandard
eolorimotbric methodns after digestion of the materigl by a
mioro Kjeldnal meaiﬁé rethod as adopted %:ay Paiéeﬁn and
Robinason (1964), .

| Potercium wae ovtimatod in 2 & of the egaple using
triple moid, by following ¥he procefure given by Jackeon
(1858), Extimetion was done by the turbidimetrie method
dotailed by Lindner (1944). |

3. Anal.,ys.is o _goil

(a) Total nitrogen, phosphoric acid, potash,
catimpted by methods recommended by Tiper (1942). ’

(1) Celeinm and maznesine estimated an tholy

oxiden by Vewsenabe method eutlined by Jaokson (1958).

(¢) Meohonical analysis of @oil by International

Pipotte mothod,



RESULTS



RESULES

The investigation envisnged the study of the loas
of nitrogen due to leaching from difTovent nitrogenous
. fertilizers mpplied to diffevent types of soil and their
| comparative effect an'the péﬁfermaﬁee of rice variety
I.2.8. The resulls obtained from the simdy are presented
in Tables I to XI.

Lavorntory studies

The mixture éi gmmonium phesﬁhat@'agé negneslun
,eaﬁﬁaﬁa@a used ag one ef the aitrogenous fortilizers fn
thia sﬁaﬁy, yr@paxeﬁ by mixing emmophos and magnenium
carbongste in the ratio 23:17 ond’ grinding the mixture to
homogenity in 2 merﬁar. This mixture was a&imweé to
remain in airbigh£ polythene bage for three days ﬁafmre
spplication to the soil. The mixture wes analysed fox
nityogen end yheapharie amia econtent sné the rasulte ave
given in Table I. '

Fyrom Table I, it wili be seen'%haﬁ‘m&re'than 50 per
cent of the totel nitrogen in the ammophos of the mixture
hes been rendered weiter insoluble. Similavly as reogovde
the Po0g content, only 30 per cent of the total 3295_waa

w&%er aolubleo,
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TABLE

Anslysie of amophos-Magnosium onrbongte mixture

Total Hityogen j T 9.8%

Water soluble T 4.06%
Wa'top iaeoiublg'ﬁ o 5. 745
Total 740, o 11,508
Gitrate scluble Py0g I O

sumomicoal and totel nitrogen present in the woll
leaahaée fﬁmm diffarenﬁla@ils %r&a%aé.wifh the three
different nitrogenous fersilizors sre given in Tebles
i1 (a), (b) and {c). In the ved Lloam soll the ammonincal
n{ﬁr@gen in the leschate from uvesa spplioption ol 120 kg
5/hs abruptly fell fyom 65 ppm. afier 12 houvs ﬁe trooe
smounts in 24 hours and therenfter also there wée only
trace smounis of mumonisoal nitvogen in the lenchate.
‘¥ith ures npplication at the highor level, namely 240 kg
'E/Ea the eonbent of a&&aniaeal nitrogen in the leachate
fyrom red logm soil ﬁe@r&éa@ﬂ steadily, but much leows
glowly then aé the lowoey level, In tﬁe,laa@hatevfmﬁﬁ
clayey aeil,.%he aumenincal ﬁiﬁxégen Lrom urea spplicmticn
wes generally higher then that from the red Yomm 8oil &t
hoth levels of nitybgen'a@pli@aﬁida; In the. sandy soil



EABLE IX (a)

Amzonlnoal snd total nitrogen (in ppr) in 20il leachaie from different nitrogenous
fertilizors mpplicd st different leovels in Aifferent soilam .

Re@ Joom
Portilizer . Urea . o Apmonium sulphate - M mixture
Level 120 kg/ha 240 kg/ha 120 kg/ha 240 ke/he 120 kg/hs 240 ka/ha

Fora of fmm. Totsl Amm. ‘Todal sem. fotal fgm. Total Amm, Total Amm., To
Nitrogen N 5 X N B 7} E K w ,-,;;31 A??Q “’é""
Time of ‘ |

“leachale

cellgetion . _

12 Hra. 65 70 5% 13 65 66 15 87 . 11 26 15 25
24 Hra, Trace ‘87 88 265 35 93 52 103 62 8 75 152
48 Hra, Trace 106 116 252 15 100 28 115 37 106 43 134
72 Hre. Trace 43 35 60 Trace 37 12 58 16 52 20 63
A mixture = Ammophos-Hagnesium carbonzte mixture ‘ ¢

Aug, N - = Ammonincal Nitrogen

62



Ammonimcnl =nd totel nitrogen (in ppm) in soil leachate from different nitrogenous ‘
fortilizers spplied gt different lovels in different secila '

Clayey s0il

?arfﬂiﬁeﬁj Uren | | smwonium sulphate AE mixtare
Level 120 kg/hm 240 kg/hm 120 kg/bm 240 kg/ha 120 kg/ba 240 kg/ha
Form of Anm. Total Asm. Total - Amm. Totsl Amm. Totel  Awm. Total Amm. Total
Ritrogen o b} N . R ¥ - | K 3 H X 13 E R . |
Pime of S '
lezchatle
eollection . ‘ : |
12 Hre. 67 16 98 112 66 65 75 8 17 40 24 53
24 gre. 21 - 92 58 130 73 102 98 128 €5 120 95 165
43 Hrs. 1 75 30 8 25 7T 32 8 52 93 16 1%
72 Ars.  Trace 33 9 42 4 23 10 51 16 3 20 42

AR mizxture = }.mzi;phm»}!g@eaium carbonate sixture

Amm, N = Anmonimesl Nifrogen

0¢



TABLE i (o)

Aamnxﬁaﬁl snd total nitrogen (in ppm) :!n anil leschate fvom differont nitrogenous
fortilizers gpuplied nl different levels in 4i f:‘f@mnt aolle

Sanéy woil
Fertilizer ‘, tren - Ammoniym sulphate MM pixtare
Tevel 120 kg/ha 240 kg/hm 120 keg/hn 240 kg/ha 120 kg/hma 240 ke/ba
Forn of A, '?Eatal. sz, Yolsl b, i‘aﬁ;ﬁ!. 3 'fé%el A ‘i‘tf;z;a;z,.' Arm, ‘Total
Hitvogen _» B » R b2 | NA | R I‘»}' | 'ﬁ | X 2%‘ X i -
Time of ) - | | | |
lenchate
collection ) ,
12 Hra,  ‘rece 45 Trace 66 150 159 170 173 135 235 220 38
24 Bva. 40 210 60 333 105 214 240 287 150 260 250 460
48 mve. 60 206 100 165 37 290 318 366 120 327 106 344
72 Hrs. 12 106 36 113 27 197 216 247 35 240 63 280

MM pixture = Anmophos-Hagnesiun carbonaste zixture
Apm, N | = immonimeal Nitrogen

1€
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. yecelving area nb 120 kg S}ha'%ha_leaehate eolleoted aftar ,
12 hours d4id not éontain any measuvable smount of mmmonizesl
nltrogen. But the loachate aollecked at éubm@qaentﬂiﬁﬁ@é~
vale centaihed higher azounts of somoniacs) nityvogen than
that irom the reéd loam or claye& seileg, The seme trend ﬁs
notioced, more or less, ot the higher 1eveinaf ni%ragan )

appliecation,

Reference to Tables IX (&), (b) ané (o) shows that
in the soila trented with smmonium aulyhaté, the content
' of smmoniaeal nitrogen was geﬁereily;muehg.highes in the
lenchate from sandy soil than that from ved logm or clayey
soils. At nitrogen applicotion at 120 kg/ha the esmonisesl
nitrogen in the lenchete decreased from éﬁ ppm to trace
amauﬁts-in red losm soil, fyom 60 ppm ﬁa;ié e in clayey.
goils snd from 150 ppm %o 27 @ym,in'sga&y soils, éaring
72 hours. The mpplication of emmonium eulphate at 240 kg
¥/he did not appreciably inoresse the content of smuoniacal
nitrogen in red loan soil, while it incressed in cloyey
soll after 24 and 48 houvs., In the epndy soll, the
- mpplication of ammonium sulphmbe at 240 kg K/he inerensed
the content of ssmoniacel nitrogen fyom 150 pﬁm aftoy 12
“hours %o 318 ppm after 48 ﬁﬁuﬁs~%h@rea£tev~éeer@ggiﬁg 4o
210 ppm afﬁer'?a‘hnuxs. Mordover in the sanay aeil; the
totel nitrogen in the leschate fiom n;ﬁragan appliocation
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at 240 kg/ha wos very much higher then ‘that found in the
other two types of f’séil. while the total adtrogen a@mfm%
ranged from s rsé.nﬁ.mm of 173 ppm. te B maﬁm&m of 366 gym
in sandy &ail leaehaie, tha variation waE uﬁly £rm& 6? ﬁﬁ

| 96 pom in rod zaaﬁ; 80il pnd :Emm 85 to ‘306 YR, in e&aya.v |
s0il ﬁurmg the %me iﬂtewal, aaaaaly 13 &y 48 ﬁww.

Am :swé,arﬁ@ the mias.‘m:éﬁt m? gammm«ms; aﬁ& fa%mmm
C’%’I«’h@ﬁ&hﬁg resulta in Tabloe m (e, {h) and (cs) shows
‘bhmt m the 1&?@3‘!’&&‘&%‘ Lrom u5l) the thrae goils, the
mameﬁimzﬁ niw@g@n waﬁ vemy e&m’&z Jowny than the btotsld

iﬁmgm& fw both h}m lovels ai’ ni trozen’ ﬁm;?hmé ohe in
the lme}mﬁa Lrom @?ﬁﬁy @si:i,g, '@a th %he totel and smmonimcnl
nitrogen wore very mueh hﬁ,gh@w than ‘@?ﬁﬁ‘% 4in the 1@5@0%&@
from the other two %@@e& af m;ﬁ 8. In the ved ‘?mm and |
@la;%y aams, the f;mal ni%mg,m :i,zz the 1@@@1@‘&@ o
geonerally ancrmma 0 a Mﬁ%ﬁm in 24 houre, thereaf %.w
%&nﬁiﬂg 'isn ﬁmzzma&e atondily. m %23@ pendy s20il, the
o tal ni trogen in the lmm@%@ immpaed rather 2t a such
 glowey raﬁa then *z,m% m‘me&ﬁ in 4he r@é ioam and mzayay
#0il8. Mz 24& ?:g E/m ‘the Emz—?ﬁ nitrogen in the lanchale
~ obtal maﬁ by appl ieaifi@n of smzwhm-mmeamm mar’ammé

mixmm to sandy 3@33. mm fyon 5% ppm &i”s@r m houra to
460 ppn af%er ‘54 hours mn@ then f£el) to 280 pym aﬁtag,?é

hourd, I
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The amounﬁ @f'toﬁglzniﬁrﬁganizémav@a by ieanhing
at nucccseive intervale of fime ave depicted graphically
in fﬁ@gm&& § b 6. It will' be seen from the graphe That
the raie of lose of nitrogen is moat rapld from uves and
“Lonat from ammaghga-megnesiuw anrhnaa%a mixture, From.
the natude af the graph iﬁ mey be ﬁ@@n Thab %h@ Lowe @f

luibrogan by loaching after 48 hours ie very siew.

?@ﬁ:aul%ﬁra exnexigéﬁt

Eeanlgs abtginaa from yot eul ture exp@riment uﬁing _
different nitrogenous xerﬁ;3iz@ya or ﬁhe rioe varJth
1. E.B are given in $ab1ea IIT to Xi. '

'Eﬁ Table ITI s given the %ilier oounte tsken om
the 60th dey aftor iransplaatation, It will be seen Exom
the table that the mean $iller counts are lowest In red
‘ loam moil and highes® in elayey noil for the tvoatment
| &iﬁh‘afeas_‘ﬁuytharg %hﬂﬁa‘ia ﬁ# sppreciable indrense in
-$illey a&aﬁer'fﬂy the different levele of nitrogen applied
88 ures on olayey soil, whersss the mé&t marked dLfforence

in this Y@&@ﬂeﬁ‘ﬁaﬁ noted in éaﬁﬁy'géil. Iin the ammoning |
sulphate trosted soils, the ¥iller numbor wes lowest in
elay&y aai} ‘snd highest in sandy soil, with the &iffﬂwcnce
in effa@% for the different levals af‘aiﬁragen, hamng
gignifionnt for alli the three moil types. #For the ﬁyaat~
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went with—amm@phﬂs~mﬁ$ﬁaﬁiaﬁ parbonate mixture elsoc, the -
tiller nunbor wae maximom in sendy soil end minimue in -
cluyey goil, the vgluea being 14.1 and 10.4 raspaeﬁivazy;
The eoffect of ﬁifferent levels of nitrogen appliecd ss
gﬁﬂOyhﬂs-magneaium oevbonaie miwtume wng glso aigﬁ¢£ie@nt
in the aase af re@ lown ond ﬁaﬁég @gilﬁa"

Data ra@ara&ng the length of 9arhepé are recovded
ia Table X?} from whdoh it may bo noted &haﬁ the length of
egrﬁﬁé& Li mazimum“ﬁcrvthéthrée seils treated with
m@maghaguéggneaium #grhanaﬁe_mixturg‘at 120 kg x/ﬁa, the
values being 19.0, 19,6 and 18,2 for ved lonm, aiag end
aanéy soil éaanop*ivéiy.. QQQ@V@rﬁ there wn? not mach
significant ditference betweﬁn the ﬁi*fnraat fa?txkxmarﬂ
ax the aiffevent l@velg of n&&me@aa B regards length of

carhond.

- Fyom Teble V it nay bé noted that the numbeyr of
graing por ?Eﬂi@le wan g@ﬂerally‘aagnificaﬂtls incrbasad
with highoy levela ol fer%iliz@wa snd giffereat aoile,
‘The maximus nueber of g?aiﬁﬁAga? @anicle ‘wae obiainad £b§
elayey é@ile receiving nitrogen ab 120 xg/hs in the form
of emmonime sulphgte or ammphes-negnesiuwm cavbenals
'miiiura. im rogards the relative effeels of the different
fortilizers with vespest to soil %ype, 4t will bs scen
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thnt the effect of zl) he ravkilimerv w@ﬁ\waximnm in ved
loan gnd cloyey seilg.; R B

‘ ﬁhe gr&in yialda ara §acsydeﬁ in @abla VI. .Tbe o
"differant 1ev@15 of niﬁrcgen a@pliaﬁ in %he f@rm of urea,
‘armonium sulphate and mixture ﬂf a&manhcs and magneaAam
cmrhgnate heve aigniﬁacantly @nhancea yields, eventhough
the effect of these fertilizers a2 vegards scil type wae
not signifisent. The mi%xég@a gyplied st ié& ke/he, sava-
the maximwm yield of graing with all the three fortilizers
and the three aaila; Phe mosn grain yiexé,at 8o Lg-ﬁ?ﬁa
wad 39.9 &/pot wbite that at 120 kg ¥/hn weso 45.4 ajﬁaﬁ,

In Table VII, éaﬁa_r@@aréing grains chaff ratiﬂ are
given, It ls aii&@nﬁ ﬁh&% aitroion applied at 120 kg/he
had not aignificanfly alteored the gwaiﬁ:ehéff ratio over
that at the lower level, namely 80 ké 5/ha. Theve is
aignificant intaraetxan betwesn Portilizer and soil gl
1 per cent lovel. %hua, the @ff@e% of the fertilizers
in influencing ﬁhe.grainzghaff retio, depends glen on the
tyne of soil. | |

ihe yieid of straw Trom the pot culiuvre experinent
are given in Teble YIIX. ;Eaaugﬁa'greaén%aa in thia %ablé
ghbméﬁ thet gielﬁ was eignii’imm?iy i‘ncﬁireaaeé by:aifx?ezrmxt
ievels of nitrogen, different fertilizers ané different
typoe of éoil. The mean 2%¥sw yield in red lozm, clay
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and sm&y golle were 40,6, 33:8 and 35.5 3/’31@1{ respaotively,
the mm:mm value o“b*l.ameﬁ thue being red loam soil, The

- mean giem for nit trogen a@ 80 kg/he weo 34.1. g/pot while
that at 120 kg/ha. woe 38.9 g/not, thwo significant
':.ifmmnc.ze in yield for higher levels of ni &mﬁ@u appl.wﬁ.
Of the t’wge %ﬂ*&lmﬂm, ﬂm mmmm me y:ua{iﬁ wew fm' .

the mix*&z’:’e of ammﬁhm md meagneaiun cavbonate,

In ““ﬁb‘},es IX end X are given the nutrient annmn*i: af
**":*eam and atraw. Reference fo tavle IX shows that as ,
'rsgmads ailtrogen 6&&'&5&*2: of ﬁtl;haa graln, there wow 0o sig;ﬁi-—
ﬁﬁs@rﬁ differsnce betweom the o M’%ﬁia o8& né.w&gm, But
. tne form of al @mgaﬁ #pplied norkedly influonced the .
' n&%mgem gontent of the grain. The nitrogen sontent of
| the gmm wan Mﬁmm for the treatment wﬁth mizture of
amramh@s ond ma@@s&m anmssngzm a‘k ‘?2@ ig—-"ﬁ/ﬁza the \ftz};ue
}seim 1.1 pw cent, |

Theve was &t giificant incvenss in the phoaphorag
econtent ol the gmin when the Level of nitwyogen was
Ancvensed from 80 kg/ha to 120 xa/ha, The ! ara:;»be:mrs
content of the grain iwas ge;mx’eﬁlé highey for “the mmm
mceiﬁng aitrggen o mixi.mm of ammophos and mg{gxzeaim
| mmmm%. 4 r@gwéa the gmmh content of the grain, ,
it is seen that the con Lm*b of thiz 2 "mn*?; was depropsed

by m@mzﬁ .;.Aemla of aitrogen. The Qirs aren% Loves of
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nitrogen applied &i& mef merkedly affect the potash
content of the grain. The caleoium eontent of the grain -
”wms-g@ﬂarally“lawa?éé by higher levels of applicstion of
nitrogen. Among the Tertilizevs umed, ﬁh&’a&lgium eontent
of the grain wss grester for tﬁe_ﬁve&ﬁméﬂt vith ammonium -
sulphate and mizture of=amma§hﬁs'éﬁ& magnesium cavbonate,
Among the @iffevent s@iia, the ealoium content of the -
graiﬁ was lesn in the plents gyown in aandy 80l éhan %%at
in e?ayey or red 1eam soila. in generﬁl it BRY be scen
that magneaium a@nhﬁn% of the grain ie enhanceﬁ by higher
leval of nitrogen regsrdlens of the fbrm in whleh aitr@gen
is asﬁlzeﬂ {Table 1x).

Zeference to Table X ahows that the nitrogen
geatent of ﬁh@ siyaw wan ﬁa%‘marxaﬁly affocted by the
different levels of nitrogen. With redpect to the soll
slso, there wes not much @iffevence in the nitrogen
content of the sirew. Ae regovds phaaphs?ﬁa gonntent, it
is seen that the yhoﬂﬁhﬁmma gontent wee slightly increased
by inaveasiﬁg levels of nitrsgen. The phsaphsrua'oanteuﬁ
was generally hz%her fsr the planua receiving anmonium
au1§ha@e oy mixture gf a@m@phas and magnesluﬁ amrbang%e.
Iner9aae& lavvls of spplication of ﬁibreg@n had reaulted
ine ‘Heerease in the poiash content of the atraw, while

the'caleium‘aonﬁeﬁt wes not muéﬁ affected, However the



magnesium content of the strew was £lightly incvessed
by highey level of niﬁrugen eppiicntion, pariioniarly
‘when nitrogen wes applied ss mixiture of samophos snd

megneging osybonate.

The totel quaniity of éa@h,nuﬁtienﬁ:ahaﬁrheﬂ by
e pimnﬁa per pot is given in toble XL, The resulis
shoew Yhat the eifect of smmophos-amagnesium carbonate
slgture was significent in cnusing & grester absorption
of wil the matvionts, %hé-meﬁimumngnanﬁity'af ench
mutrient sbaorbed varied with tha type of aocil alao,



TARLE 1T

Bffect of different nitregenous fertilizers on the number,
of tillera of paddy veriety I.R.8, when applied at ..
: different lovels in different meila - ~ ™

8ol ) Red loax C‘lay S‘ﬁﬁdy' |
Fertilizer  Devel  Hesn
Srea 8 8.9 11.2 9.5 9.9

) /420 9.5 11,2 12.2 151
Hean - 9.4 11,2 10,9 10.5
Aemoniva 80 9.8 8.9 12,2 10.0
pulphate 120 143 10.9 14.0 12,4
M mixture 80 8.9 10.6 12.7 11.1

120 - 13.0 10.2  15.5 12.9
Meen 1.5 10.4 141 12.0
10.5 0.4 127 |

A mixture

= Ammophog-Hagnesing M&?honﬁts pizture

0%



TABLE IV

Efect of different ﬁ&@mg&n@m‘ fortliiizers on length of
eavhead (om) of paddy variety L.R.8, when applied at
different lovels in dlfferont ecils

S0l

_ Bed loam

oy

Sandy

) ,‘?ﬁr*&il&imr

Level

Houn

‘Orea

| Hean

 Ammenium
sulphate

Hemn
A nixture

Kean

80
420

80
120

80

120

18.0

"ifij. 3
187

18.3

- 48.2
19.0

18.6
18.3

3?08
18.1
18.0
179
12,6

17.7

| 19.6

18.7

18.3 .

47.2

1823

17.6
17.9

' 1??0 B
47.4

18.2

17.6

}f?. 9

17.8
18.7

18, 3
17 8

18.9
18.4

A% mixture 'a Aamopmmﬂagﬁwim earbennte mixtare

1Y



IABLE ¥

Effect of differont nitengenous Tevtilis
. of greing per paniele of peddy varic
epplied at uxfgp?@a lovels in 410

ey on the nunhop
@'E.u.b wien
?aweﬁ% aal?a

gﬁil. | , Bed losm ~ Qloy | Sandy
?@Ttiﬁizer &év&lvn Vemn
Ures ' 89 60 5G %6 57
. 120 81 G2 50 59
Heen 61 61 58 59
fmorinm 80 58 60 53 57
eulphate 120 €3 67 . 88 €3
Heen | ; 61 64 56 60
M aixsure 50 £2 50 59 58
’ 1e¢ &0 T &1 63"
Hemn ’ 61 64 56 61

61 €3 57

A sixture = Ammophos-Magnesius cnrbonate mixiture

2%,



TABLE VI

Effoct of diffevent nitrogenous fertilizers on 4he ylold
of grain of peddy veriety I,R.8, when arplied at |
different levels in ditierent soils (in g/pot)

. Wi o Gy smay

Fertilizer .  Tevel S o - | fima‘n' B

Treu 80 42,1 a9 38.0 £0.7
- ’2@ - ) g?o%' 47e% 44,5 --450?
‘Kean 48,6 44.5 413 43.7

&mﬁﬁ@iﬂﬂ. . 8o 3?09 40,5 37.0 . 38'5
Balphate 120 7.5 8.0 %20 16.2

. Mo C 428 a8 3.5 42,4

AW wiztare ) 80 ' 36.4 : &3.9, 38.8 C38.7
126 44.2 44,5 40.8 - 3.3

sioan | 0.3 43.9  40.3 41.5
42,8 42.4 415

o M mizdture = lemophsa-Easnosiug oovibonete sixture

£y



'EABLE %I

EfToat of different nitrogenous feﬂ;ﬁ. iizeva on CGrain:ohafd
raiio of paddy v-zrw‘tzv I.R.8,; when spplicd at
different levels ﬂ.ﬁ gilferent mﬁa

i Snn o  Red lomm  (isy  Sandy
Feriilimer Lavel | | | - o o . Hoon
: ﬁl‘e}a 3’3 ?ig ?n 3 ?. é ; ?i S '
| 120 7.9 6ob 6.5 7.3,
Hean | 7.9 7.0 7.0 7.3
Ammonium ‘ 820 ‘ 31» 2 » 5a & 19,1 . Te 8
sulnhate 126 8.9 o HeB 7.9 7.4
ﬁga}: . : 866 . sc 4 9. 133 ?06
| MM mixtave 8 5.8 7.1 7.0 5.8
o S - R 6.6 7T T4 Ta2
Meem | . 6.2 Tok 7.2 7.0
| 7.3 T.6 6.9

MM wixture = /fmmophos-Magaesium carbonate mizture

vy



TABLE  YILX

& o

BfFect of different nitrogénoug fertiilzers on the yleld
o mitraw of paddy variedy L.B.5, whon appiied st
gifPerent Levels in different soile (in gfpob)

Soid ' Red Losom (lay Sandy
Forbilicer Leval ¥p

Uzen 8 34.9 343 370 35.4
20 1.2 331 37.3 37,
1 36,

Hean ' 38,0 33e

Apmeninm Rils) 34.% 28.% 35.2 32

[ FE
03
£

{ieomn 36,8

2 wiztare 80 37.2
412G 53.1%

Eaomn . _ 45.1
46.6

st
Ve

Lok
i
&

L
L
o..
Ly
W
)

A piztuve = Ammophos-Hagnesium cnrbonate mixluve

¢y



| AmR 1

Effect of mi’{'eren‘t nitrogenous fas*ﬂlimm o %he compoaition of geain of m;;éﬂy

wlﬂ:y 1.R. 8, when mpplicd ut different levels in ditferent soile (%)

w

, 30 il - E’er‘&z.la.zer f;;avei 5 ¥ 4.{'}5 0 Cal
Uren B 8.77 0ud2  0.77 0.10 0,052
. . 126 0»?? Ga\é.g @'a ‘56 @u‘ G& .- GQ gz"ts
Teod lLoam Ammoniun Fulphate 30 0.83 .65 . 83 Ga 41 0. 0562,
120 G.88 Be 57 0,80 - 0,07 0.093
M mizture 80 0.99 .62  0.82 0.12 0.084
120 1.10 874 - 0,75 Gt 0.080
@mu 8o 1.05 0.58  0.49 0.11 0.073
, 120 1.60 0,6% Ta B 2 .08 0.09%
€1 ~ fmmmm au}.:}he:ka 8o ¢. 88 Ceb4 0.97 e i3 G.092
Hoy ' 120 0.7 . ™61 0.82 .08 0.037
M pixture . 8o 0.49 .58 0. 83 8. 11 0.069
| 120 4,03 0.63 0.94 0.13  0.092
| 120 © . 0,93 2,64 - 0.57 0,08 0.076
Sandy tomoniun sulphate 86 g N ‘3‘3- ‘ B ;& 0. 33 0. 10 0. 082
& mixture B¢ ‘3.65 &).62 0.89 3.06‘ 0.086
: 120 .90 .69 0. 10 0.092

0.93

¥ mixture = iumophos-Magnesium carbonzoie miziure

9%



Effoct m’f % ff@mm; nityogencny Lortilizoes on ghe miﬁmm‘kma of @’%g*n of paddy
%’mmy I.E.%, whon @”f;gﬂié@ ot different 1@%&3% in diffevent zolls {“f}

 Sodl )ﬁ@&‘%@l&%& T teva B Py EP - Gad MO
Ures 80 0.814 9,046 0.888 0,960  0.143
. g 120 4.012 . 0,964 1.443 12126 ©6.153
Red loem somonium sulvbate 80 .78 2,094 1,203 @, 350 0.133
&Y miztuve -8 6,902 G 110 0.740  $.050 @.19@
920 0,614 $#.132 1.166 0.952 0. 220
Urea ‘ 80 6,946 0,062 °  1.203 0,930  0.920
: 120 . 580 s 020 1.055 0.992 0.192
Glay . ftomonive sulphade 80 0,704 6,080 G722 ¢. 541 0.097
: - 120 0. 776 0.046. 1. 443 0,736 0. 122
A4 mixture 20 0. 547 0.020 1.503 - 0.827  0.203
120 0,902 3, D40 9.320 0,881 0.182
Ures - 8o 0,781 0.072 0722 0,792 0.112
’ 12& ' Q.Q'T? &a%@g ‘ 3:443 ‘@w 93 0’@9
A 120 G. 859 @:,1@6 1. 110 0. a’fa . 0.156.
120 0.784 a. 25@ 110 0.8 0.212

M mixtare = magmas-ﬁﬁgnmmm @wbmg%a ﬁix%m '

2%



’i‘fuﬁiri& KK

EfTost of different nitpogoenong %@wwmmﬁa in totel uplske of ﬁuﬁrimm by the pg,ddy
Vi .m@%y I.“*:. 8, wien gppiied ab émf‘mma% 1{*?@3@ in éifferent moile {gg/po? .

Soil ﬁ%*iamzex* ' Mw?! | T m‘g@g . E @ Cal Bz0
tven | 80 ©.608  £.133  0.633  0.377  0.071
: o . - ) ‘ ‘ 12{3 Qo??g Ga$23 e t@ﬁa @o_ é‘gg 0. 697
‘Red loazm famoniun sulphete 80 0.583 . 0,278 0,729 0. 349 0.068
‘ : o , 120 0.732 0.20%  1.027 8. 412 0.721
8% mizture B0 0,682  0.266.  0.573 0.434 0. 101
. 126 - 0.918 De 387 0.95¢  0.553  0.15%
Trea 86 0.764 8.280 0.70f = 0.358 0,072
. ‘ ?2@ ; {}- ?62 @a g@ﬁ Q.gﬁr% . 30366 ) 0- 1@5 )
Glay snmonium suiphabe S8 0,557 i},,&?ﬁ 0,597 0.202  0.064
‘ . 1 2@ - @.755 ﬁo.ﬁ-i@ ‘ O. 525 - QQ 31? ‘ @o@%
A% miztave 80 0. 721 0.256 . 0.880 0.334 0. 160
Urea - 8@» 0.665 ~ ©0.285 a.ﬁsﬁ T 0.335 0.07T1
"32‘3 Qa ?g} @t 32@ ﬁa 8,,96 ’ ﬁc 35& : @t 9‘7@
Sandy srmoniium suiphate 80 - 0.683  0.230 0,854 0.366 0,087
. . 3‘6 , ‘Qz ?29 v ‘ 613§3 g‘ ?31 ﬂoﬁ@? - go 69" :
2 aixture . &0 0,683 0 0,285 - 0.911 - 9. »%%3 C D.09T

'1'24 0.714 0,370  0.756 = 0,708 0.110

A2 mizbare = Asmophos-Mognesium enrbonate mizture

8%



DISCUSSION



DIiSOUSSION

The atudy wes aimed at assessing the loss of
nitrogen due to lenching from different nitrggenﬂul
fertilizers spplied 6 different types of anilsiand also
to mzsess the comparntive efficacy of these different
nitrogenous fertilizers aﬁ the geneval gyrowth oharacberi-
stics of snd the upteke of the different nutrients by the
rice veriety 1.E.8, It wme folt desirable to include m
nitrogenoun fertillzer containing eome woter inscluble
sitragén, ae part of the study on the lenching loaa 02
nitrogen. It wam with this end in view thnt the mixture
of amﬁOphna and mmgneéium carbonnte wa2 selected, The
- resulls pra@anted in Toble I regarding the compomition
of this mixture shows that a total nilrogen present in
the ammophos is rendered insoluble in waler to the exitent
of 50%. So élae with regard %o the ?205 content, & conmi-
derable portion scems to have heen rondered water insoluble,
Under the conditiona et which this mixture was pr@paréﬁ
end stored, some romcbtions betweon the two componentis
might have itsken place leading to the formntion of a
 complex containing nitrogen which is water inscluble., A
| cherlcal reaa%ian'betweeh anmophos snd magnesium carbonate
necording to the equation,

NH,HPO, + HgU0y  ==m--  MNHPO, + H0 + 00,



need not be ruled out ag aa%irezy imprebahle. In %hi@
conneetion it is g@rtiaent Lo ﬁ@ﬁe that aa@erﬁing
Pierre snd Kormen m,agnaaiuza ,a&@&a&uﬁi pk@mghata hae i‘m
eacuyzéme@ in ﬁhé‘mix?mréa~a£ %ﬁl@@iﬁe gnd Ammonium.
phesphates ‘Whatever may be the probability mﬁ’ guch 8
- resction 1% &pﬁaaxa, in %ha 13@&% of the a@&goaiti@a af

this mizture, ne% ineerrea% to reckon this a@ ;Y aiﬁﬁegaaaua

fertilizer egntainisg-sﬂma,ﬁmﬁ@r iﬂaolmb&e ni%r&gﬂn. The
sxamﬁrméeﬁaaiam.by“w&iah éa&% of tha‘nitrugau of smmonium -
phosphate hagﬁheeﬁ ﬁanaérea w&%cr’iﬁaﬁluhie is of ocourse
a.&atter deserving further iﬂ?&&%ﬁgﬁﬁlﬂm and is beyond
the aaap@ of the pra%en% etuﬂy.

LIn the lemohate oblialned fr@m ures, %reaﬁ@ﬁ aoil
{Tables II (a), (b) and {a}) there 1a only o very low aménnﬁ
of pmnoniscal nitvogen aha%&ng thet during the initisl
'aﬁagea‘ﬁf’agyiiégﬁi@n gﬁ this fevtilizer, there is very
little of ammanifiaﬁt&@n.takiﬁgﬂylﬁe@.\ Kﬁ the leachate-
e&ilee?@é from a&meﬂiﬁm sulphate. %raa*eﬂ acii i 1s,©h@@§veﬁ
_%ha% the amount of pomoniscal end tolal nibrogen &r@
gonerally theo samey ospecially so during the fivst twolve
‘hours. “him goes to smhow thet wﬁe& amnoniom ﬁulpkgxe im
applied o the g0il moot of the nﬁtr&g&n i in the amnonis-
ol form &@fiag the initisl stages. Bub with the naa@aga,

- of %ine, there im s ?&@iﬁ &&@réﬁﬁﬁ in the content of/

~



saxoniacal nitrogen in the lenmchnte frow yved loax and
asndy so0ila.) In the case of slayey aeilkthﬁ conten’ of
amonines) nitrogen dcerepsee with time, but the dcoresne .
is at o much slower rate then that observed in the case

of the other two tynem of soil., As regardn the mixture

of ammophos mnd uggnesium cavbonate, thn\can%anﬁ of
axmonicoal nitrogen in the leschaie from ved losm soil ie
nuch lower then that found ik tho ceoee of smmonium sulphabe.
Howsvar, nfter 12 hours the ammonimesl nitrogen in $he
leachete from ammophom-magnesium oorbonate nixture treated
soil slightly inoreases and theresfter it deoroazos, A8
regards the econtent of totsl attvogen there 1@ gn incregse
in ils-ooncentration in the loachate upio sbout 24 hours
and thereafter there is a gradugl deoveanse. ;g_ggggﬂAﬁhus
appeay that the loas of ni%ragen‘by'leaahing i9 grentesd |
frem urea treated soil botween ammonium oulphabe and
sixture of axmmophos and magaesium.earbenaﬁe. The nature
af loas of nitrogen by leaching appears ¢o be slightly
aifPerent, In the easse of ammoniuam sulphate the loss in

. the form of azmonimorl nitrogen is sveatcnt in the initiml
stoges, whovess in the cpse of ammophos megnesium oavbonsie
mixture the loss s ammoniacal niirogen ag well as total

nitrogen wre much less., The vosul te thus appesr to show
that in the oane of aumophos magnesiun carbonnte mixturs
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‘greateatvlosa may occul between 24 and 48 hours, whereaé"
in the orse of armonium sulphete this may be between 12 |
and 24 houre. Thus applying nitrocon in water-insolubie
fors though does ncf altogethey prevent leaching lose,

makoes loss by lenching a 3l§w¢r nYOCesn,

The quantity of nitrogen present in the lonchate
varics with the texture of the soil. It is found thot
egm§araﬁively larger amounts bﬁ‘niﬁtagen are gfasent in
the leachnte collected from sandy Qaii, Thie thue acosunits
for the open texture of this type of soil. AFarthér this
‘type of moil hes & lesser cepacity to bind ammonium lons.
This £inding is in gonerel ngreoment with that of Van
(1955) who reported ﬁhat‘%he a$pg§i£y of the soil to bind
ammonium lons increpses with the high aonﬁant aflela&;

That there ia @ grenter loss of fotsl nitrogen mnd
oniy emaller quantities of smmeniscel niivogen in gmmonium
sulphnte treated soil after 24 hours of fertilizer appli-
. eation showe that aitrificalion is maximum during that
garimd. - Volk (igss) studying the converaion of ursa in o
2andy s0il reported thet 5 €0 35 pom of nr@a'ﬂiﬁregen it 3
- gonverted to ammaﬁia@aligitgagan.iu the £iret hour eg‘its
spplication end 20 to 60 ﬁg& in 22 hours, '

After T2 hours there is a reduction in the total

nitrogen irvespective of the form in which nitrogen 1s



applied (Tables II (8), (b) znd (e)). This goes fc;".&how
that & condition of stabilizabion is remched in mbout 72
houys after the application of fertilizers. In othey
worde the coanditions are much aé 40 prevent lozs of
nitrogen during the Tivst 48 houra, then there will not
be any furthey 'lﬂ’émhmg loos even il the Ticlds are

- subjeeted % heavy vaine,

From the foregoing, it appears that ¥hé ldes of
nitrogen by leaching not been prevented sliogether by
appliegtion of solubtle nitrogen fertilizer, Emﬁer#hal@sa
" the rvate of loss by ieaeiizmg uny be méuéeé pubatantially
. by wsing such a fertilizer. The lesmching logss aiso
 deponds on the texture of the soil in g&ﬂi%wn to 'ahe
namm of “bhe fortilizer,

Pot culturae sxperiment

Resulte obtained in the present study indieate
thet highly significant ditforences in the number of
$illevs in different soils. The interachion between @oil

and Pertilizer and between levels wore sleo signifiesnt,

' gor the 'mezﬁsaum level of nityrogen vié., 120 i’s:g/hu meximum

number of %illers wers sotained in sandy soils. The
resulte have thorefore definitely shown that tillering is
influenced markedly by level of nifvogen snd mlec by -



the nature of the fertilizer, The vesulta alep revesl
thet the type af.aail.is elac ae imporitant a'fae%er'as‘A'
Fortilizor in initinting ﬁii&emms It would seem gppYD-
priaste %o modify the eonclusion of Misva snd Saumitarai
{1955) thet fertilizers inorense the tillering capncity
~@f-the-glaa§@‘aa-%iilar&ag ie the combined effect of moils
and feréilizers. Sinece the @a&ﬁy coils are open textursdy
the mechanical composition of the seil has evidently
played an isportent perd in %ﬁé groewth of peddy. Furﬁ%er
1t may be oboerved in this éaﬁnéeﬁéaﬁ %haﬁ the tillar a
iesmta Tyonm the songy 59i1 at the nit rnge& level of 80 Bwyﬁua
wae oven higher than %ha% at 120 kg N/he in the clay and
red loms éeilé. Of the three : ferdilizeors u&@é, gEmophos
,magﬂaéiﬁm earbonnte mixbure gpposys to be’sﬁp@ri@r to the

other two in the mather of initimiing tilieve.

~ I% would aAppear th&t the length of enrhend 48 naf
much infiuenced by ﬁhe_éifferent f@rﬁillzera or the
déifferent lovele of nitrogen ey the type of soil. However
the maximum length of eavhend wos neoted when nltrogen wos
givan at 120 kgfha =L ammaphaa-mﬁﬁneaium carbonate mxx%&re.‘
It may therefore be concluded that the length of enrheaﬁ
is not g@ﬁarﬁlly &ueh 1n£1&enaoﬁ by the type af soil noy
the fer%uizar.
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A @h@z@'a@§@mx o be sigmificenily éifference betwgon
levela of fortilizers and bétw&aﬁ soils o= r&gaﬁﬁa awrbey
of grains por panicle, However, wo difference in effeet
between fertilizers ms guaﬁ is noted. It'ﬁhuﬁ‘aypa@ma
that $he length of the panicle vensining the saue the
change in yielé has bean byought about by the number of
graing per panicle. The maximum numbor of gvainsg per .
panigle is obitained in cleyey zoils while the lesst in pandy
soilam, ’ |

Ao yégamdg %h@ vield of gvalng ditference between
leveie of nitrogen are aigﬁif&@@nt gt 1% level.v But
difference in offect is wot significant betwoen different
fortilizerys snd between soile, 'Thus there io no invers
action between seil and fewtillzey, sud alao aaii and level
go far »8 grain yield is enﬁai&areﬁ. it may be mentionsd
in thia comection that in field trials conducted by )
verious suthers higher doges of nltrogen wee no% very
rosponaive ag regards yidld snd that on the othey hand
nighor nitrogen levels depreased the yield. Badische
snilin-Lindeods Pabrik (1947) demontrated that the
nitrogen efficiency rose elighily between 20 and 40 kgﬁﬁa
levels and then fell sherply, the cconomio lovel being
roeoched et 60 kg/he, Halliday (1948) nlaso reported the
depresuing effeot of higher dose of nitrogen on yleld

when used at a rate excceding 1«12 owt of aszmeniuxm
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sulphate per sore for berley. Walker ané Fobinsan (1952)
gleo showed ineressed yioid with 1 % 3 ewt por sors of
anmoeniun aulyhste, bk nrmuarﬁieﬂately 39%9 yimld for
higher ﬁresﬁinge. Howevey, in ithe yr@aant atady'%ha

Zrain yi@lﬁa are maxlmﬂm for the maximum levels of ni&rs&@n,
thue the results being ot vearisnce with t&mae-manﬁi@neﬁ
atove. This may be attributed to the Lot thas the varietly
T.R. 8 is a high ivrailizer responsive one. The yesul
thus brings out the importance of high nitrogen fertilizas
tion fér_abtaiming meximun rosponse in the osse of thie

vaviety,

In the cage of the graing ﬂh&ff éeﬁia the 1&#@9."
setion betwesn fortilizer éﬁ& 801l ia aigﬁifieﬁnt b 1% |
ievel, The Bigher Level of nitvoged application however
has nod 3aa%e¢se& the graintenadt rgtxo szgnifx@an%ly.
Thia finding i in agreamea% with tho regﬁiaa Q%Pginaﬂ by
Preng {1967) who Zound that the grain:ohell atle was not

affeetod by the level of niﬁwg@gn~a@y£¢eﬁ.
) - 3

Az far as the yield of airaw is concerned theve is
significant difference botween treatments, botwoen eoils
and ﬁétw&@n lovela of fertilizers. Also the intornotion
betwesn 03l znd level i oigaificant of 1% level. Styaw
yield is maximum in red lomm s0il, the velue béing-40.7 e/
pot (Table VI). ' Eventhough the siraw yield for different
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fortilicors ara‘nwﬁ'aigaifi@aﬁﬂiy-ﬁiﬁfsrsn%, the mixture.
'Gf‘ammﬁpheﬁ anﬁ magnenivm onvbonate appesve olighily

. suporier %o a@meniﬁm suliphate and ures. I4 would th@és»
fore pppeer et the mizture of ammophos snd mamesion
carbonate is superior frvom the poisd of view of both

grain and gtraw yield,

?kﬁ rosuits obtained in Yhe present eludy indicate
| thet Ghere 42 no aignificaﬁﬁ.ﬁifﬁeyenca in the nitrogen
content of the grain botwean the ﬁwﬁ ievels Qf nitrogen
viz., 80 kg/ha and 120 kg/hm, The vesulls obtained by
5%nrgié§ Hienyn and Walker C%Q%E}'ﬁlg@ shows that theugh
fortilizers incropzed 3191& ié rima,,thére wa? no signifi-
cand inerease in protein nitrogen in the plent. This
finding wés azaln confirmed by Tokaheshi, Nureyania,
Oghims ot al (19§§) %&n ahowed that the nitrogen contend
navey excee&e& 4 in rice irreqyee?ive of the amount of

nityagen anpiieﬁ.

M ﬁﬁ%irely diffovent picoture eﬂeégea a8 vegeria
the ghomnh@r&ﬂ eanﬁent of the grain ané 2iraw. The
repulite indloate thab highey levels of nitrogen, r@gaxﬁ»
less of the rnrm,ﬁn which nitvegon is appliefd, will enhonce
'ﬁha,phaagharug gontent of the syain snd straw. This ia
in partial @wafix&iﬁy with the yesulle of Tanske ok o)
- {1958) gholﬁaun& that an inereesing ﬁitregmﬁ supply of
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the mediws will incroase the @;@5 content ef the plant
although not $o the extent ae noled in the case of nilregen

contend,

T ia observed that in g@ﬁ@ral, th@ pa?aentage of
potasaiu& in grain hes heen‘inn?e ased by n&gh@r levela at
niirogen mpplicsiion when nitrogen is mpplied in the form
of smmophos segnesium ecavbonmts wixiure., However when
nltrogen iz applicd in the forsm of urep thers is menerslly
& feovease in the perceatege of potassium in graina, but
in the ¢oes of siraw thisz g@guiiariﬁg is not muoh in
evidenco. Noveover, of the thres nitrsganouvs ferdilizeras
asmening sﬁlphg%e end gomophon nggneplun carbonate mixﬁﬁre
18 moen Yo influence the perssniage of potasaium in grain

and straw move than that of uros,

It ie genayaliﬁ seen %ha%'high@r’lgvals aﬁ'n&ﬁr@gen
- do not show muchjaignific&nﬁ difference in cricium content
of atvaw and grain, The eame'hgiﬁing good with wogsrd to
the difTevend &Qila..1@ﬁ113~iﬂ‘%ha came of aa@&gai&m,ﬁ%ﬁa
trend 18 for mn ineresse in magnosium content of both
grain and straw. The differance betwoen the threg 20110

under eoapmrison is no® of any signifiosnt oubent.



Bemovel of nutrients by rice.

The removnl of nitvogen by rice ia peen onhenced
as the level pf ni%regen is ineraamaéffrém 80 ke/ha ﬁq _
120 kg/he. That the sbaorption of nitr@g&n.by'rieeﬁylént 3
inoressed with inereased lovels of nitrégen 65 obbtained
in the present sﬁu&y hno also B@en”rapertaa,by Ishizuke
and Tansika (1950, 1951 b).

-~ The patiern of rewoval eof phés@harue by riee plant
ia»aiﬁilgﬁ o that éi nitrogen. Maximum POy removal hag
been noted at the highest level of nitrogen supplied,.

These yesulte ave in pocordance with Kenapathy (1957) who
obtnined inorepse in 3205 upbske with inorcese in ﬂikrﬂgen
leveols ond Grunes (1959) who recorded mayked incronse in
the romoval of phosphorus &ue 1o apalinatian of nitrogonaua
fersilizers because of the 9£ﬁee% of nitrogen in effectiug
the phoapborus uptakg through iac?emseé root growth snd

better nubrient ab&orbiag'eagaeiﬁy.

1th increseing lovels of nitrogen, romoval effzée
by the crop also bended to incvesse. That nitrogen %o a
aertaiﬁ extent conirola the efficient utilization of
potaseiun (Anonymous, 1967) i@ found to hold good in the

- present work aleo.
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emhmaemen*% of resoval of Os0 end mg@ ) in' e -
cose of ﬁi%}?ﬁ%&ﬁ, ?40¢ and Kﬁ@, wih m ﬁ.nwmmng mmm fiﬁf
ni trogen has m&m noted in tho garomm; s.z%n&y. Prom %:Em
maulw a‘h%&n@ﬁ, 3% oen be soen thal nitrogen ot 120 a/ve
; ﬁ.rrﬁsm@mw of the form of fertllizer end soil in which i%
*15 applieG, hee protuced mg&w Emovs: e of dry matter g:ma
avylenﬂy iz%ﬁa hos vestlitefl in & gregtor vomovel M @ggé} m&
Mgo s fn the cose with other nutrients eloo. |




SUMMARY AND CONCLUSIONS



BIMHARY - AMD  COFCLUSIONS

fﬁé invé#%iaétibn etivisnged the study @f the icss
'ef nitregen due to l&aching f¥om ﬂifxerenﬁ nitrogenous
xertsliz@ma applie& %a éiffereﬂ% tgyen of soil and t%air
’uamyarafive affiaiangy on the narfarmanae of rice veriety
.88,  The atudy has enchblod *ha following sonslueions
" to be dram,

1. The loss of nitrogen by lemching is not veduced
 even whem nitrogen 18 applied in the wabore
inseluble Torm,

2, That the loss of nitrogen through lenching even -
Lron the Pertilizeor aon%éiniag insoluble fovm of
ﬁituﬁgEﬁ‘might be éue te the regeiion botwesn

Portilizer and sail @o?u.ﬁﬂr.

3. The loas of nityvogen depends on the texture of
‘ Boil veceiving nitrogenous fortilizers, maximum
logs occourring in sandy solil and minimum in

GLayey soil.

4. The maricum loss of nitvogen through lenching
ocours betwoen 12 and 24 hours after the applicas

tion of fortilizers.
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6.

To

8.

e

6<

ﬁfﬂer T2 hovrs of application theére will be V@ny
1&%&1e loss of ﬁitr@g@n hy 1eﬁeiing;

In vefl loam mnd clayey poiln the lesching 1oaa.ié |
aaﬁﬁié@rab&y reduced when treated with the mixture
of amzophos mnd magnesium carbonate, where o8 in
sandy soil the meximum lemching lesa ocours for
the treatment with the niziwre of smmoephes ond

nagnosiug carbonnlta.

The mmmophob~ungnosivm crvbonate pixture can be
recoukendod for vefl losm end ocleyey sclle, but
act for sandy @oll of EKerals,

Phe initistion of tillering is influenced by lovel

of nityvogen, form of fe@%iliaex and the {ype af.
poii, Hurbsr ﬁf’till@rﬁ.iﬂér&asaa with the
inercesed level of nitrogen. The ammophos-
magneﬂggg'éarﬁénuté-mix%ﬁ?a 43 superier to ures

and someonium sulphate fov tiller indtlation,

' Length of savhend is nod influenced by the level
‘of nitrogen, fore of fertllizer or type of soil,

while the number of grains is influenced by the
zg@@i'ﬁf“ﬁi%wmgeﬁ,aﬁﬁ syue of soll., The numborp

of graius pey panicle 1z greatest in cleyey soilly
" and slmo for the higher lovel of nitrogen.



10.

11,

12,

W o

The grain:chaff vatio is not conseidersbly affected
by the lovel of nitrogen, |

The ptraw yleld is neximum when treated with ammophos-

megnesium carbonste mixture im veod losm soil. It is

incrensed by the higher level of nitrogen.

in gréin end gbiraw thore ia po ineresze in nitvogen
content with inereased Level of nitrogen. The Puls
cﬁﬁtén% ig‘higﬁar for higher level of nitvogen,

KEQ ﬁaat'a% a§ grein is fiighily inerescoed when
aepophos~-magnesivn coybonate nixture is applied; bub
in all the other treaimenis the highor level of
nitrogen shows n negative tendency both for grein
and straw. The Ca0 content is not sffected. The
Egﬁ'eeﬁten% ig 2lighily inercased in gr@in end givraw

with higher levels of nitwogen.

The upteke of pll the muteleante, viz., ﬁg-?aﬂgy
ﬁé@, Cal mnd ¥g0 ineroeses with incremsed level of
nitvogen irrvespective of ihe ferm of fertilizer or

type of smoil.
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APPENDIX I

Anglyols of variance %able for tiller counts

Source S.8. DF Varisnoce P ratie
Total 262.74 53
Block 7.32 2 3.66  1.56
Troptnents 175.73 17 10. 34 4o 420%
Peyrtilizer ; 19.82 2 9.86 2426
Soil 62,60 2 31,30 13.38#«
503l x fertilizer 34,56 4  B8.64  3.70%
Level ' 38,84 ¢ 38,84 16,60+
Soil x level 6,02 2 3.01  1.28
Ervor 34 2. 34

79.69

% Significant at 5 por cent leovel

»% Significant at 1 per cont lovel



APPESDIX L%

Anmlysis of verisnce daoble for grain yleld

Ll

Bource  Bu8e TP Verisnoe F volie

fotel 2469.18 53

Elock g1 2 23.56 £ 1.00
Treatments B07.57 17 47.50 1,00
Pertilizers . 22,02 1101 £ 1.00
Soila 478,56 83,28 1.80
Forbllizer x 8oil 36,36 9.5% < 1,00
Lovels - 379.57 279,57 B opve
Soil x level 97,32 48,66 1,03
mewow - 694,50 34 47.48

i

#=3

R -

s 8ignificent at 1 per cent level



APPENDIE. LIX

Anglysis of veriasnce table for grain:ehalf retio

by

Varisnee

souree 8.8, F ratio
Totel 167.82 53
Block 6.5 2  3.08 1.172
Troatnents 72,34 17 3426 1.123
Fertiliger 4.48 g 2.24.I' 00353
S0l 14,46 2 T.23 2.95
Fertilizer x 80il 41,46 4  20.73  T.889%
evel 0.06 1 0.061  0.0023
Soil z Lovel 412 2 2,061  0.784
2.63 |

Eeyor 89,32

34

## Significent at § por cent level



CRPRNDIY IV

Mastyais of verience teble fer otraw yicld

Bouree . -8B, IF  Varisnoo

ke
&
L
o
&

Tobal
Block
?ﬁ@&%&@%ﬁﬁ
- Periilizey
804l
S0il z ferlilizey
Level
foil = lovel

Bvyny

2080, 14

46430
308, 41
44,63

436,61

240, 46
224.08
268, 32
685,43

53

34

g%-iﬁ

22:32

248,31
52.54
224.08

é‘@%!?7‘

'2&9 15

- 415
. BeB3E
4t
4G, 835

2,61

?ﬁfﬁﬁ%é

#% Signifiemst at 9 Per cenl level



APDENDIX ¥

Chemienl snalysis of moil after treatmont in pod olturs experiment ()

Soil Forsilizers  Levels 5 I K on He
Uree 80 0. 122 (e D4 0.4 0.8 0,038

: 120 0.133 D042 0. 13 0. 20 0.029

' v . bAmmonius 86 0. ﬁgﬁ ﬁa. @39 De 1'5 @n ’!9 T QBQ
Red lozm gulphate 120 0.058 0,036 0.17 8.18 0,032
% mixbure 30 0,058 0.044 0.1 0. 48 0.038

% 3@ 14 8 @?7 ﬁaﬂé@ Gt 3 @Q 37 0. 939

Uree 80 0.442 0.04% .15 0.49 D032

120 0. 452 8,032 4,18 0. 20 . 034

Cla Ammoniym 80 - 0.412 Q. 040 0,20 Ge 2% .033
a4 avlphate 420 3o 415 0,033 Det9 - 019 0.033
Y mizture 80 O, 445 G042 D.18 0,98 0.034

120 D.46% 0. 036 o, 21 00 20 0.036

ﬂ&‘@& 80 Q [ 93,2 Qu ﬁ&@ Qo g‘! i m @8 . C@e}.

) ' 120 ﬂa@@ﬁ Oo @35 O, @2 : 0» 5}7 0. 006
Sendy famoninm 80 0.119 0,034 0.008 Q.08 0.003
/ sulphate 120 0. 044 0025 0.01 .97 G.004
A% pizbure 80 0,035 8,024 0,02 0.08 0.006

- . 120 0. 050 0.034 0. 01 0.07 6.00

A mixture =

Ammophos-Hagnesive esrbonnts miniure
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