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TRTROTUCTION

Inerensing the effieiency of nitvogenous fertilizers
is the single priority arca of research 28 2 global scale
for the next decade, due o the escalation in prigces pey
unit of nitrogen used in agrieulture. At vresemt, the
fortillzer efficiency of nitrogen iz anly sbout 49 €o &0
porcent and is gulded by the 30il conditioms, hydrolegy,
ergp and varieties grown im addition to the noture of N
carrier fertilizer. A 10 percept inepease im W efficlency
mean thet 347 urea fertilizer plants each with 1000 tonnes
of ures per day need not be establilished in view of the
gavings. It Ls worth Bs.200/= oroves top India per annum
in fertilizer-nitrogen use. Any saving in the conoumption
of fertilizer, adopting lov cost techaslogy without sacrie
ficing produstivity of erops, will therefore be aconomically

advantageous o formers.

The rice crop glone in the gountry eonsumes about
32 percent of nitrogenous fertiliscrs used in India. How-
ever, the applied nitrogen is not beinz fully utillised
by the crop on aceount of varietions in soil types, cul-
tural nethods and water management practices under which
4t iz ralsed, Thus the law efficleney of fertilizer
nitrogen inm rice is well documented. The nitrogen efficiency



in rice largely ronges between 25 {9 35 percent and seldom
exceeds 50 percent. Nitrogen may be last from the soil
through ssmonia volatalization, nitrification, denitrifi-
eotion, leaching, run off, bilologieal immobilication by
801l orzanic matter and Nﬂu fization by clay minerals.

N use efficiency under alternste flosding and
drying or contimuous flosding has been shown 0 be res-
pectively 26 poveent snd 64 percent., Alternate £looding
and drying depresses the crop yleld ag a function of
diregt effect of moisture stress-induced changes in
nubrient avallabllity, and resulis in reduced fotal §
yptake and lower nitrogen use efficiency. In addition,
the intermittent drastic ahifts in redox equilibria and
aicrobal population under alternate fiocoding end drying
irrigation regime are conducive for substantial loss of

nitrogen which, consequently results in poor use efficiency.

The recent energy sdqueeze, the high cost of the
nutrient nitrogen and its low recovery, warranit that
research should be directed towards measuring the megpi-~
tude of losses of pitrogen and identifying and developing
products and practices thet will curb losses aznd increase
the efficiency. Amonz the various apsoroaches followed

for comserving the nutrient, the use of slow release



fertilizers and biologicel inhlbitors, which reduce The
ackivity of nitrogen in the soll solution, were found
%o be foirvly elfective,.

Biological inhibitors are wsed 0 blogk parvicular
transformations which lead 4o losses of mitrogen. It is
therefore assential to identify the loes mechanisn that
must be blocked befove choosing an inhibitor. Inhibitors
presently avallable are uresse inhibitors and nitvrifice-
tion inhibltors.

The best way of improving the effislency of urea
ia to inhibit urease metivily for somotime to &llow 1%
t2 remain as such for a perisd in ihe so0il. It is kogwn
that aubsbituted ureas such as wmonoursn, diuron, nebursn,
fepuron eto. vhich are vell kmown herbicides con inhiblt
uresse sctivity 4o the extent of 10 o 40 pergent., This
sffers theorstically a possibility for ungymmetrical
dimethyl ursa {(UDMU) alss to possess uresse-inkibiting

properties,

Unsymmetrical dipethyl ures is an intermediate
material obtained during the msnufacturing process of
propellents for roekets. Thus an investigetion 1o find
out the sultability of UDHU as an urease/mitrification
inhibitor ig of lwmense imporiance.



Much work hes been done on the use of neomeake as
an inhibitor in submerged rice soils and also im sonme
garden laads of low rainfall regions. In well zerated
32ils of Kerala, with its humid tropical ¢limate, nitri-
Pication takes place at a much Laster rate. Lossos are
also comparatively severe, due to heavy rainfall and
undulating terrain. Thus a study on the efficacy of the

use of neemcake ag & nitrificstion inhibitor iz important.

In the light of the above, there is a very good
gcove for a £ield study using different levels amd combi-
nationa of UDWI and neemeake o find sut the most desirable
combinations to increase He-use efficiency of urea aad

produce the meximum vield using rice variety, Jaya,

The objectives of the present investigation are

ag followst=

{i) To study the possibility of uzing unsymacirieal
dimethyl urea as 2 ureaze and nitrification iahibitor

in soils.

{11) To find ocut the effect of U in increasing the
efficlency of urea nitrogen for rice crop under field

comditions.
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REVIEW OF LITERATURE

Efficient use of fertilizers is a subject of
utmost lmportance in practical sgriculture, It chanmnesw
lises the resources invested in mining, manufacture and
aovement of fertilizers to the most productive use, The
optimum utilization of factors essentisl for erop produg-
tion include not only the judiclous use o svailshis
resources without sffecting the long run interest of
hunanbeing but also making 1t an econgmically wiable
proposition (Khaddayr et al. 1987).

Witrogen is a mobile mutrient and is lost from
uncropped as well as cropped lands through several
nechanisns. At present the fertilizer efficiency of
mitrogen is only about 40 to 60 percent and is gudded
by the soll conditions, hydrology, orop and veprieties
grown in addition to the nature »f the nilirogen cervier
fertilizer, Researches all over the world are being

undertaken 4o retrieve the loss mechemism and recompend

metpods to improve the efficieney,

About 40 pereent of the gpplied nitrogen is lost
from the z0il through volatilization as amponla, run off



and leaching losses of soluble nitrogen fractions, nitrie
fication, denitrification under flooded econditions, fixae
tion as non-¢xchangeable ammonium and blological immobi-

lization by soil microorganisms,

Heavy losses of nitrogen through NH3 volatilization
from surface applied nitrogenous fertilizers have been
reported Dy meny scientists from India and abroad {Baseleo
and Gangwar, 1976; .tulakh et al, 1984; Pedrazzini and
Tarsitano, 1986; Balwinder Singh and Bajwa, 1987 and Rao,
1987).

Denltrification logs of mineral nitrogen has been
studied in detail by many sclentists (Smith end Tiedge,
1979; Terry et al. 1986; Yeomans end Bremmer, 1986),

Studies on leaching loss of fertilizer nitrogen
have been made by several scientlsts {3aito and Neptune,
1976; Goh and Haynes, 1977; Bengtson, 1979; Aplataver,
1979 and Sahrawat, 1982).

Padmaja and Koshy (1978) reported thet on draining
the surface water osn the same day of fortilizer applica-
tion, upto 70 percent of the applied nitrogen is lost in

runsff water.

Loss of nitrogen through biologlcsl and chemieal



inmobilization was studied by Craswell and Viek (1979).

The recavery of applied fertilizer nitrogen from
conventional fertilizers is quite low, Average recovery
of only 10 to 50 percent by rice plent hes been reported
by meny workers (Prasad and De Datta, 1979; Mahapatra et al.
1980; and Cao et al. 1984), Houng and Liu (1979) based on
pot trials with 15N enriched ammonium sulphate obtalned
20 percent recovery from basal application, 40 percent
from topdressing at tillering, 60 to 50 percent from top=
dressing at young panicle stage and 40 to 60 percent from
application after heading stage.

In a field trial where rice CV, MAS 2401 was grown
on a sandy losm river soil under wetland condition and

supplied with 80 kg N ha™'

by broadcasting or deep placew
ment, only 26 pevcent and 35 percent of applied nitrogen
was recovered in the grain and 18 percent and 29 percent
in the straw with broadcasting and deep placement, rese

pectively (Ayatode, 1980).

Plant recovery of applisd nitrogen ls dependont
on factors such as natural conditions of the soil as well
as ¢limatic and cultural practices (De Datta, 1977).

2:2 Possibilities for increasing Neuse efficfoncy

Several methods were tried by scientists for
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flooded rice and observed that PPD addition increaged
recovery of urea nitrogen in the plant-soil system from
60 to 82 percent, Plant upteke of labelled nitrogen was
increased by 56 percent., Studies have shown that D
addition had allowed more urea nitrogen to ba retmined
in the soll surface layer in such a way that nitrifice~
tlon-denitrification was substantially reduced.

Fillery and Viek {1986) studied the effects of
ammonum sulphate, urea, urea-amended with the urease
inhibitor and phenyl phosphorodismidate (FPD) on flood
water properties concurrently ss part of a field NH3-
volatilization study. The resulis suggested that nitri-
fication-denitrification pattern contributed to the total

nitrogen losas fyom urea,.

Sen and Bandhyopadhyay {1986) studied ammenia
velatilization from submerged rice field by smending urea
with urcase inhtibitors, P-benzoquinone and pyrocatechol.

Goos ot al, {1986) observed that ammonium thio-
sulphate (ATS) is a common and versatile liauid suifur
fertilizer which has the aebility o inhibit urea hydro-
lysis in soil.

Ran and Ghai (1986) studied the effect of hydro-
quinone (HQ), phenyl mercuric-acetate (P¥A) and phenyl



phosphorodizmidate (PPD) at 10 percent w/w urea as urease
intibitors on wheat growth in an alkalil soil. PMA had an
inhibitory effect and PPD increased drymatter by 38.7 peve
cent, HO and PPD increased grain yields by 20 and 25.1
percent and ¥ uptake by 7.4 and 13,8 percent respectively.
HQ increased total drymatter by 11.1 percent alss.

Bremner and Chai (1986} found that H-butyl phospho~
rothioic triamide (NBPT) is considerably more effective
than phenylphosphorodianidete (PPD) as a soil ureasze inhiw
bitor. It i1z seen that the inhibitory effect of KBPT on

s0il urease increased markedly with the amount of NBPT,

0'Connoy and Hendrickson (1987) conducted laboratory
incubsation studies and showed that phenyl phosphorodiamidate
is able to inhibit urea hydrolysls and control ammonia

volatilization losses at low temperatures,

Arora et al, (1987) observed that addition of calcium
cyanamide to urea delayed mmmonification of ures and increased

recovery of inormanic niltrogen from 64 to 87 percent.

De Datta (1987) reported that phenyl phosphorow-
diamidate can be effectively used to delay urease activity
in flooded rice anils.



2.4 Mineralisation of urea

When urea nitrogen is applied to sgricultural lard,
it is rapidly transformed to NH,‘“-N through hydralytic
decomposition by the urease enzyme and later subjected
to nitrification.

Ureage activity is restricted o & swmall group of
urea bacteria eventhough, many non-specific micrsorganisms

are active in producing the enzyme urease.

Usually ureolysis 4is considered 4o occur in the
immediate soil surface where ureazse 1s asgocliated with
viable mlcroorganisms and an extracellular molety adsorbed
on moribund cells end scil collsids, Subseguent reduction
of loszes of nitrogen by volatallization depends on move~
ment of both urea and ammonium below the soil surfsce

vhere effective adsorption can oceur.

Ureage activity in soilg is known to vary with
location, depth, season end forms of nitrogenous ferti-
1lizers used {Bhavanandan and Fernendos, 1970).

Zaintua and Bremner {1976) have mentioned that

801l constituents protect urease against microbial degrae
dation and other pracesses leading to their inachiivation

of enzymes and every soil has a stable lavel of urease



activity determined by the abllity of 1ts congtituents to
provide tea protection.

About 57 to 82 percent of added urea nitrogen was
mineralised within one day of incubstion in fine soils.
Most of the applied urea nitrogen was hydrolysed within
one day »f incubation in maline, non-saline, heavy and
light soils and major portion of the loas of urea-N ocourred
immediately after addition {Sankhayan and Shuklas, 1378).

Bregner and Mulveney (1978) reported that urea was
hydrolysed to 002 and NHS by the enzyme urea amidshydrolase
vhich acts on non-peptide C~N bonds in liinear amides,

More and Yarade (1982) observed that 63 percent of
applled ures nitrogen was hydrolysed within two to four
days at various moisture potentislas.

Farsoqui (1983) found that the hydrolysis of urea
under flooded conditions was completed within eleven days
after application.'

Baruah and Mishra {1984) have reparted that urease
activity was generslly higher in flooded rice s9ils then

in upland rice soiis.

|
Yadav and Shrivastava (1987) reported that applied



urea nlirogen vas hydrolysed coapletely witmn wne week

in 8 sandy loam s0il.

2:5 Inhibivion of Niurification

Agriculturally there may be some advanisages in
méintaining minersl nitrogen in the soil as amnonium
becavge both nitrite and nitrate are suscepiible to loss

by leaching and denitrification (Gsaser, 1970).

Keeping the nitragen in the root zone ig of course
sne means whereby, efficlency of recovery may be {ncreased,
Nitrate ion is moblle while ammonium ion is immobile in
the soil., Thevefore, 1f the ammonium ion is allowed o
remain in the rootzone, the loss of mineral nitvogen can
be reduged, Hitrification innibltors, which are toxic

19 the nitrifying bacteria may pave WAy to achieve this.

¥Many chemicals have been tested in recent years
for their ability for selectively inhibiting niirifica-
tion in soils. Those tested include substituted pyridines,
pyrimidines, acetanilides, enilines, isethiccyanates,
derivatives 47 urea and low cost indigenous waterials
such as non-edible oilcakes. The efficionecy 2f some of
the commonly used nitrificatlion inhibitors arc reviewed

hereunder,
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ures in a nest produced both iis rate of hydrolysis and
subsequent nitrification and recovery of added nitrogen

was increased,

2,5.2 Neenm (Azadirachta indiea. Juss.) - Seed products

High cost and limited availability of chemical
nitrification inhibitors preclude their large scale use.
Hence some of the easily availsble, low cost indigenous
materials, have been extensively tested for their nitri-
fication inhibitory property.

The microbicidal action and non-edible charaeter,
which are ascribed mainly o the presence of some non=-
fatty minor constituents of the various ollcakes, drew
the attention »f scientists searching for cheaper sources
of nitrification inhibitors.

The nitrifisble properties of non-edible olilcakes,
particularly neem, karanja, marsti and mahua have been
studied by many scientists {Anjaniys Sherma, 19723
Droupathi Devi et al, 1975; Jain et al, 1980; Vijayachandran
and Premedevi, 1982).

Chatterjee et al, (1973) showed that coating of
urea with indigenously available fresh neemcake was effece

tive in increasing grain yileld wiz, 12,5 kg grain per kg



of nitrogen as against 9,2 kg with urea alone at 100 kg

nitrogen per hectare.

ODommen et al, {1977) found that protein percentage
aof paddy grain was increased by neemcake blended urea.

Sivara) (1978) recorded an increase in seed cotton

yield with neemcake blended urea.

Subbieh et al. (1980) noted that urez mixed with
neemseed crush and neemcake extract increased grain and

straw yields in rice crop.

Rajkumar and Sekhon (1981) reported that neemseed
cake was effective in inhibiting nitrification of applied
nitrogen and increasing the yield of lowland rice in four
types of solils; viz., loamy sand, sandy iosm with alkaline
phase, sandy 501l and loamy soil.

Babu Mathew (1985) found that nitrogen recovery
percentage was the highesit when neemcoated urea vwag applied

in paddy.

HMureshwar Singh and Singh (1986) obtained in lysi-
meter experiments with neemcake blended urea, reduced
leaching loss of nitrogen, increased grain yield ond §

uptake by wheat compared to urea perse,



Awasthe and ¥ishra (1987) reported that application
of neemcake osated urea was effective in increasing the
grain yields and nitrogen uptake in rice crop under sub-

merged conditions,

2,5.,3 Other materials effective as nitpification
inhibitors
It 1z found that diazinon, dithane, BHC, PCP, Vapam,
zodium chiorate, dicyandiamide, maneb, sodium azide, riogen,
jodoacetic acid and 2-mercapto inidazoline, all are effec-
tive as nitrification inhibitors.

Peschke (1985) studied the N-dynamic procesges in
the soil and compared soils on the bamsils of nitrification
delay percentage and found dicyandiamide as an effective
nltrification lnhibitor.

Sutton et al. (1985) reported that addition of
nitrapyrin and etradiazol %o manure increased malze

yields, compared to manure application with no inhibitor,

From pot and field experiments, Chen and Lu (1985)
showed that the inhibitory effect of calcium cyanamide on
nitrification in rice soils vwas grester than that of
dicyandiamide under waterlogged conditions,



Walter et al. (1986) atudied the effect of
1-carbamoyl - 3 (5) - methyl - pyrazole (CMP) and nitra=
pyrin. The nitrification process was considerably delayed,

Magalhaes end Chalk (1987) found that nitrapyrin
decreased NOE"- accumulation and prevented losses of mineral
nitrogen as N, N,0 and K MnO,-N. Shaviv (1987} found
dicyandiamide to be an effective nitrification inhibitor.

2.6 Eiage of inhibition in the mineralisation of urae

Selective inhibition of Nitrosomonas Sp by neemcske
was reported by Mishra et al. {1975). Nair and Sharme
(1976) found thet activity of Nitrpsomonss sp was at its
peak on the 22nd day and that of Hitrobacter sp on 42nd
day of fertilizer applicatisn.

Sathianathan (1982) found that inhibition of nitri-
fication took place at the !!H,:-N sxidation step mediated
m2inly by Nitrosomonas gp and Nitrosococcus sp and not at
aitrite oxidation atep.

2,7 Perisd of retention of NH,*-N in sotl

Reddy and Prasad (1975) found neemcake as effective

in retarding nitrification of urea for two weekS.



In a laterite soil kept in a moist aerobic condie
tion, NH,'-N showed an increase during initial stages,
which dropped sharply in 20 days and then gradually upto
70 days of incubation and m{-w comtent was found to
increase with time (Biddappzh and Sarkunam, 1979).

Subbliah &t al. (1980) observed that blending of
urea with neemcake significantly increased N,'-N on 10th
day which gradually declined on the 30th day due to iis

conversion to NO{-N in rige soils,

Sathianathen (1982) faund that urea-neemcake at
5:3 ratio recorded maximum accumlation of HH,"-N on 12th
day in redloam upland soil and then showed faster decrease,

accompanied by an increase in NOE‘—N cantent,

Thomas and Prasad (1983} reported that the inhibition
of nitrification of urea by neemceke was maximum by the end
of first week in alluvial and blackeotton soils; snd by the
end of second week in laterite and acidsulphate soils,

2.8 Increasing the yield and N-use efficiency far wetland
rice

Lowland rice production is unique; Flooding imposes
a completely different chemical regime on the soil and
mutrients. Rice grows under field conditions varying fronm



flooded to well drained. In fields subjected to occasional
flooding, the situation is much worse, Here the amponium
or amide nitrogen gets ample opportunity to get oxidized
while the fields gre drained. After flooding, the reduced
conditions are created and the nitrates get denifrified.

Pragad et al. (1970) obtained increased rice ylelds
By 600 to 700 kg ha~' in a £ield experiment with wetland
rice using N serve, AM and IBDU.

Bains et al. {1971) reported that there was increase
in panicle length, mumber of grains per panicle snd increassed
yield for neemcake treated ures under normatl irrigetion

schedule,

Arunachalam and Morachen (1974) found thet non-
edible oilcake extracts treated urea vwere effective in

increasing thousaendgrain weight in rice erop.

Sivansppan et al, (1974) also obtained increased
thousandgrain weight.

Sniga and Ventura (1976) repsrted that availsble
nitrogen in the s0il plays a crucial role in growth and
yield of rice plants,

Increased nitrogen availabllity showed sipgnificant



effect on plant nitrogen content and total nitrogen uptake
az compared to no application of nitrogen, and this effect
is quite expected in rice where inorganic fertilization
contributes sizeably to the nitragen content in plants
(Xhen and Pathak, 1976 and Telhe et al. 1981).

Sharma and Prasad (1980) sbserved that neemcske

1

coated urea at 100 kg ¥ ha”' was more effective in increasing

paddy ylelds than urea perse,

Jadhev et al. {1983) reported that application of
75 kg ® ha"1 as neemeake coeted urea geve higher paddy
yvields than 100 kg N na~" as prilled urea.

Mahendra Singh and Yadev (1985) observed that
coating of urea with neemcake and sulphur was highly bene-
ficial in improving N-recovery ard rice yields,

Govindasany and Kaliyappa (1988) found that N use
efficlency of lowland rice with applicatiosn of neemcake
blended ures was significantly superior to prilled urea.



Materials and Methods
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MATERIALS AND METHODS

An investigation was carried out to f£ind the most
desirable level and cowbination of unsymmeirical digethyl
urea (UDMU) and neemcake (NC) as urease/nitrification
inhibitars, to increase the Neuse efficiency of urea and
produce the maximum yield. The study was c¢onducted by
estimating the prate of nitrification in the soil and crop
performence in relation to different levels and combina~-

tions of UDMU end neemcake under field conditions.

Experimental details

A £ield experiment was laid out in the wetland at
Palappur area, on the western side of the Instructional
Farm, College of Agriculture, Vellayani, taking paddy as
the test crop, The experimental site was under a bulk
erop of rice during the previcus two seasons and the trial
was carried out in the first orop season, 1987.

Design and treatments

The experiment was laid out in simple randomised
block design with ten treatments and three replications,
The layout plan of the experiment is given in Fig. I.
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Ireatments
The NPK dose for all the treatments were 90:45:45 and
nitrogen was given in the form of urea,

Treatments Materials added Doge
T, Urea alone 90 kg N ha~!
T, Urea + UDMY 90 ke N ha”! + UDMU (1/10th
of ursa)
T Urea + UDWU coated 90 kg N ha™' + UDMU (1/10th
of urea)
T, Urea + UDMU 90 kg N ha™! » UDMU (1/5th
of upea)
Ty Urea + UDMU coated 90 kg N ha™! + UDMU (1/5th
of ursa)
Tg Urea + Neemcake 90 kg N na™! &+ Neemocake
{40 kg ha™ ')
T, Urea + UDMU + Neemcake 90 kg N ha™ + UDMU (1/10th
of urea)}
+ Heemeske (40 kg ha"1)
Ty Urea + UDMU coated 90 kg ¥ ha”! + UDMU (1/10th
+ Neegceke of urea)

+ Neemcalkte (40 kg ha™')
1

T Urea + UDMU + Neem- g0 kg ¥ ha @ + UDW! {1/5th
9 of urea)
cake
+ Neemcake (40 kg )
T1o Urea + UDMU coated 90 kg N ha™! + UDMU (1/5tn
of urea)
+ Heemcake

+ Neemcake (40 kg na~1)




Size of the piot

Gross plot size 4.2 x 2.7
Net plot size 3 x 2.1
Spacing 22 x 15 em

Yariety The rice variety used for the experiment was
Jaya; which is a medium duration variety of
about 120-12% days.

Seeds Paddy seeds obtalned from Cropping Systems
Research Centre, Karamans wags used for the
experiment, which showed 90 percent germinaw-

1

tion, 4 seed rate of 80 kg ha  was adopted.

Fertilizers

Urea, Superphosphate and Muriate of Potash
vere used as the sources of N, P and K, analy=-
8ing 46 percent N, 16 percent P205 and 60 per-

cent KZO respectively.

|
Urea was applied in three split doses. Superphos~

phate and Muriate of Potash were given as per the package
of practices recommendations of the Kerala Agricultural
University (Anon. 1986).



UDMY_and neemecake

Unsyametrical dimethyl ursa (UDMU), used in the
present study, is an intermediate materizl osbtained during

the manufacturing process of propellents for rockets,

Structural formula is CH3
N =« CO - NHZ
CH3

Molecular welight 83

UDMU used in the present study was supplied by the
Chemicals Divisiosn, Vikram Sarabhal Space Centre, Thumps,
Trivandrum. Neemgake was purchased from the locel market

et Trivandrum.

UDMU was used for the experiment along with urea
as mixed and in the coated form. Coating of UDMY over
urea vas done as follows, UDMU was made into a siurry
and spraved over ures and allowed to dry to give a proper
coating over the granules bafore application. Neemcake
was finely powdered and mixed with urea granmules, prior to
soil application.

UDMU was applied along with urea during the three
s5plit applications at the rate specified for each treatment.



Neemcake was added at the rate of 40 kg ha"lt.

Cultivation details

The nursery area of &0 m2 was ploughed well and
raised beds of 1.5 m width and 15 cm height were prepared
with drainage channels in between. 3prouted seeds were
broadcasted unifzrmly on 6th June 1987, Irrigation was
commenced on the 5th day zfter sowing and depth of water
level wes maintained at 5 om depending upon the growth of
the seedlings.

Mainfield:~ The main field was ploughed twice and plots

of 4,2 x 2,7 m were laid out with ten plots in each of the
three blocks. The blocks and plots vere separated from
each other with bunds of 50 cm and 30 cm width vespectively.
Irrigation and drainage channels were provided for all
plots. Cowdung was applied at the rate of 5 ¢ ha"1 and

incorporated with the soil.

Iventyfive day old healthy seedlings were uprooted
from the nursery and transplanted in the mainfield at a
spacing of 20 x 15 em with itwo seedlings per hill. Trans-
planting was done on 2nd July 1987. Ten days later gap-
£11ling was done vherever necessary. A water level of
1.5 cn was maintained initially and later increased to

5 cm.



The plats were handweeded twice on the 23vrd dey and
40th day after transplanting. One spraying with Fkalux
{0.025%) was given to the crop at tillering stage against
gall midge. Later at milking stage metacid (0.05») was

sprayed as 8 prophylatic measure sgainst ricebug.

About ten days before harvest the field was drained.
The field was harvested at full maturity collecting the
praduce of net plots and bhorderstrips seperately. From
threshed, cleaned and dried produce welights of grain and

straw were recorded separately for each net plot.

3.1 Biometric studies

The following observations to the grosth and yield
characteristics of the c¢rap were recorded from each treat-
ment,

One squaremoctre area of plants were marked aut in
each plot and set apart for isking observations.
1. Pilant height at flowering stage and after harvest,

2. Number of tillera per squaremetre area‘at the panicle

initiation stage.
3. Number of earheads per squaremetre area.

4, Net plot grain yield,



Table 1 Characteristics of the Soil

A Physical Characteristics

% Chemical Characteristics

1) Particle size distribution

a) Coarse sand (%) 31 .40
b) Mine sand (%) 20.60
c) 811t (%) 21,40
d) Clay (%) 25.20
Textural Classification - Sandy
¢lay loam
2) Bulk density 1.62 g cc
%) Particle density 2.4 g ce !
4) Pore Space (%) 51.7
5) Volume expansion
on wetting (%) 4,23
6) Water Holding 32.53

Capacity (%)

1) Soil Reaction (pH)

2) Flectrical conductivity
(mahos cm ')

3) Organic matter (%)

4) Total nitrogen (%)

5) Total phosphorus (% Péag}

6) Total potassiuva (5 KZG)

7) Total calcium (% Cald)

8) Total magnesium (% Mz3)
9) Available nitragen

10) Avalilable PZOS

11) Available potassium

12) Exchangeable calcium
(me/100 g)

13) Exchangeable magnesium
{me/100 g)

14) Cation exchange capacity

4,2
0.08

D.83
0.09

0.037

0.047

0.105
156.8 kg ha"
35.84 kg ha" |
53.76 kg ha™

1.9

0.32

5.9 © mol kg-1
of s0il




5. Net plot straw yield.
6. Thousand grain welght.

3s2 Chemical Studies
3.2,1 Soil Anslysis

Composite 521l samples wWere collected from che
experimental site before starting the field exveriment

and analysed for nutrient status.

The soll sample was airdried in shade, ground with
wooden mallet, sieved through 0.2 um mesh and scraenings
vere collected and stored in labelled stoppered glass-
bottles. The s31l was analysed for the following physicoe
chemical characteristics and the data are presented in
Table 1.,

I. Mechanical Anelysis:~ The mechenical conposition of the
soll was determined by International Pipette Method after
oxidation of organic matter with hydrogen peroxide.
Cementing agents were removed by treating with HCI and
dispersed with sodiun hydroxide (Piper, 1967).

2. S0il vesctions:~ The soil pH was measured In a 1:12.5
soil water suspension using a photovalt pH meter with a

combined glass/reference electrode.



i
.

Llectrical conductivily:~ Specific conductivity was
determined in 1:5 so01l water extract using an Llico Satl

Bridge.

Cation Exchanme Capacity:~ CUC was determined using

neutral normel ammonium acetate (Jackson, 1973).

Physical Constants:- This was determined by the method
of Keen and Ralzkowskil (Wright, 1938).

Organic Carbons- Organic Carbon was cstimsted by the
Walkley and Black's rapid titration method {(Jackson,
1573).

Total Nitromen:~ Total nitrogen status »f the 30,1 was
determined by the microkjeldahl digestion and distilla-
tion methsd (Jackson, 1973).

Total Phosphorus:- Total 1?205 was determined by
Yanadomolybdophosphoric Yellow Colsur Method {Hesse, 1971).

Available Phosphorus:~ Available phoaphorus vas estimated
by extracting the soil with Bray No,I extractant (0.03 N,
RHL’F and 0.025 N, BCI) and thereafter develsoping Chloro-
molybdic acid blue colour and reading in Klett Summerson

photoelectric e¢olorimeter using red filter (Jackson, 1973).



10. Available Ni t- Available nitrogen conteni of
soil was determined by the alkaline permsnganste mebthod
{Subbiah and Asija, 1956).

11. Exchanreable bases

a) Available potassium: By Neutral noreal emaonium acetate
extraction methsd using EEL Flemephotometer {Jackson,
1973},

b) Availeble caleium: By Neutral normel smmonium scetate
method using Perkin Elmer 3030 AAS and the spectrum of
absorption was determined at a wavelength of 422.7 nm
{Jackson, 1973).

¢) Available magnesium: By Neutrzl normal ammonlum acetate
extraction method using PE.3030 AAS et 5 wavelength of
235.2 nm (Jackson, 1973).

3:2.2 Periodical Analysis of Zoll Samples

From each plot wet solil samples were collecked
periodically starting from the day just before feriilizer
application end continued on ist, 2nd, 3rd, 4th and 5th
days after fertilizestion. £50il zamples were c¢ollecied at
the above interval for all the three split applications

of fertilizers during the experiment.



ﬁgii aamzaii_é& from each treatment were Kept in
‘gseparate plastic ‘hégs for anaiysm;

. Moisture. pezfcentage of sach goil ﬁmme was éa‘&&xm
mmeﬁ and the fraetionatmn of each soil sample f@r fams
of inorganie nitrogen wes dﬁm :i:mma&mm.iy on the same ﬂﬂ?
aﬁ?‘sail» mlieeﬁm itself to study the mineralisation |

pattern of urea in the various treatments.

20 grams of wet soll from each sample was taken
in a container and dried in an air oven at 105°C £5 cone
afsms; hwé:i,gkiﬁ‘ ' Boisture gsémémag& was emﬁlmla*&éﬁ from™
welght loss,

ﬁalarimtrm method uﬁmg ﬁiawﬁymmaxma aolution
and acid magem and determined at a wavelength of 325 nm:
(nmglas» and Bremmer, 1972).

3. Estimstion of Awmona Nitrogen.

KGI extract of soll sample was prepared gnd after

nesslerisatim, Rﬁk -l was measureﬁ as&aﬂm*ﬁr&n&my uamg
blue filter (Jackson, 1973).



4, BEstimation of Hitrate nitrogen

Calcium sulphate extract of the soil semple was
prepared and N03“~N was measurad colorimetricsily by
phenoidisulphonic acid method using blue £ilter {(Kesney
and Nelson, 1982).

5. Egtimation of Nitrite nitrogen

woz"-x’.«x was colorimetrically determined using green
£ilter by standard Griess-Iliosvay method with sulphanilie

acid end enephthyleamine resgents (Black, 1968).

Rates of nitrificstion were compubed from the eon-
centrations of N, ‘N, N0, -} and NOgT-N at different
periods of fertilizer application of the goil samples from

each experimental plot,

xoa"“-m + N0, =N x 100

3
Nitrification Rate (%) =

> i &03 -

(Sahravat, 1980)

%
NHA =N + MO

Nitrification inhibition percentages under differvent
treatments were alss calculated based on the following
formula (Sahrawat, 1930).



Nitrification rate (%) Nitrification rate (%)
in the untreated urea =~ in the UDIM/NC/ILMU + % 100
piots NC treated urea plots
Percent
Inhibition =

(Nitrification rate (%) in the untreated urea
plots)

2.4 Blent Analysis

Marked plants from each treatment were pulled sut
at different stages of crop and analysed for toial nitrogen
separately with leaves and rosts. Total nitrogen in straw

and grain also werc estimated after harvest,

The grain, straw end root samples from ozch plot
were kept in separate paper bags and dried at 60°C in en
alr oven., These szmples were powdered separately in an

electrical grinding mill and used for chemical anzlysis.

Total nitroxen contents of the straw, grain and root
were determined by Modiried mierokjeldshl method {Jackson,
1973},

3.5 N uptske studies

The total nitrogen uptake 5f the crop at different
stages was computed for each treatment, based on N content
in the straw, grain amd root and also from their drywelghts
respectively.



3.6 Statisticel Analysis

The data generated from the field experiment and
laboratory studies were analysed statistically and the

results were obtained.

Data relating to various biometric characters were
analysed statistically following the methods of Snedecor
and Cochran (1967). For the mineralisation studies, soll
samples were drawn at various periods from the experimental
plots after application of fertilizers, These soll samples
were analysed periodically to estimate forms of inorganic
nitrogen in the 8911 and hence the statistical analysis

was done as follaws (Gomez end Comez, 1584).

Analysis of varlance

Source of variation Degrees of freedom
Replication 2
Treatment (T) 9
Epror (1) 18
Stages (8) 2
Tx$8 18
Error (2) 40
Total 89

Important correlations were also worked out.



Results



RESULTS

This chapter presents the various resulks ohiained
in the inwvestigation. The experimental data and the
blometric observations mede on rice crop at verious griwth
stuges were gubjected to statistical anelysis and the
regults were recorded., The salient findinge of the experi-

ment are presented below,

4.1 Periodic Soil Amslysis

S911 samplas were perisdicslly collected from the
experimental plots for analysis a day before the applica«
tion of fertilizers, immedistely after fertilizer appli-
cabion, on the same day and after one, two, three and
four days. Soil samples vwere drawn at the above interval
after the basal application and the first and second top-
dressings, The fractionation of each soil sample for
various forms of inorganic nitrogen was done immediately
after collection to study the release pattern of nitrogen
in the various trealments.

4.2 Mineralisation pattern of Urea + (UDMU/NC/UDAU + NC)

blends durins bas application of fertilizo
4.2,1 Urea nitroren

Table 2 contalna the mean values in ppm of urea~-N



in the various treatments immediately after fertilizer
appllecation and thereafter one, two, three and four days
interval,

On studying the data in the table, it was seen
that, the moan value of ursa~l vith respect ©o the control
plot (T,), dropped from 13.12 ppm on zero day, to 2.73 ppa
an one day after manuring. This iz equivalent to a fall
of 7% percent in the urea~N contemt of the zero day. Tg
{urea » nzemcake) showed a reduction of 78 pergent in
urea=-fH. On the other hand, corresponding reducktion in
the urea-N for T, was 57.5 percent. The values shoving
£all in urea-N content for Tq’ TB and T9 vere 51 percent,

53 perecent end 48,5 percent respectively,

On the second day of manuring, 'i‘,, showed a total
reduction of 90 pergent and rs’ 86 pevcent. Corresponde
ing decrease wlth rvespect to the trestments ’?2‘ TE, Ty
and Ty was 7h percent on sn average and for ’1‘9’ it wag

73 percent.

The residual urea-N contents ascertained on the
3rd day vwere 7.5 percent of thet of the first day 1n the
control plot and 3.75 percent for T6. With reapect to
the treatgentis '1'2, ’,83 and Tt;, the respective values were



17.5 pereent, 14,7 percent and 16.2 percent. The residual

awreasi for T., and *?9 were 16 percent and 16,3 pepeent
reag@ﬁ@@%%y on the third day of fﬁﬁiﬁ%ﬁt&’ aﬁ@%@&ﬁam

 Analytical date on urea-N for samples. mmﬁﬁm ‘:
on the 4th doy of manuring vevealed that hydrolysis ﬁg o
urea was alsost complete in Ty (99.8 percent} emd T -
{99.76 percent).

In eomtrast to the above reasulbs, the veluss on

the amount of urea hydrolysed for ¥, en

d Ty, were 97.2
percent and 96,3 percent respectively, The @%ﬁmﬁwﬁémﬁ
values fm‘ *:z:*? ond T @ were  ,.‘?’ and 96.2 ;:é@mem Wﬁg’é@@“ :
'tiv@ly. : : ‘

ﬁn‘i&m plot ézi T4 ’Eama for th@ ma«aﬁ aontents
pf the -ex@aﬁmmﬁ&& plots is given in Appendizx I &, Baged.
on the ﬁ&%ﬂ% ”‘aﬁl@:, the rate @f vrea hidrsiysie in the

 various %mam@ﬁm on each ﬁs&y of sanpling weve ﬁ%&@mﬁﬁ‘é

wﬁﬁh mtsg:e@t t5 1ts urease inhibition property.

| Ty (ﬁmé « UDMU {1/5%h of urea + meemceke) vos

found superior with regard &0 urease inhibition, Hovever

it was found thet T ﬁia ?g and ?‘i 0 were on gmm ‘13% and %?

were statistically on par and lese efficient then ?‘Z;G ‘

T, follows T,, and T, vas statistically on par with Ty



Table 2 Urea-N content {(mean values in ppe) in the experimental plots
during Basal Application of Pertilizers

Immediately
Treatoments ggggwmm 18t day 2nd day 3rd day L day
Ty 13.12 2.78 134 0.46 0.03
T, 13.79 5,50 3.69 2.39 Gs38
Ty 1370 6.20 351 2,01 0.47
T, 13.86 6.80 3.61 2,22 0.5
Ty 13.90 6.24 Bo6h 2.13 D250
Tg 13.21 2.98 1.92 051 0.03
To 13.82 £.09 .61 221 046
Ta 15380 6,95 .60 2428 D51
Tg 13.92 Fe21 5:75 2.33 053
%15 13.82 £.68 F.64 2.20 0e51
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Tg was Zound inferior to T?* The cwmirsl plot {Tfi)
showed the lovest upsase inhibition.

the data on upres~N comtent for the treatments

during the said period is graphlieally represented (Fiz. 2).

From the graph it is clear that urease inhibition
is mexismun for T% Ty, £ollows TQ. ‘i‘? is less efficient
than Th. With regpect o inhibltlion of urease activity,
T vas seen inferdor to T, , fete of hydrolyais % urea

is rapid for the comirol plot (Ty).

4.2.2 humonia Nitwvonen

The mean values of W, =N in the soil samples for
the vapious treatmenta weve tabulated {Table 3l.

On zporaisal of the date, Lt com be fownd thet
iH, "X values in ppn for Ty were 0.32, 7.35, 2,92, 2.0
and 1.92 the zerd day, lgt, 2nd, rd end 4th days vreg-
peotively. Corresponding values for Tg were 0,52, T:19,
2,99, 5.5 and 2.66. Yith peapeet t9 the plots treated
with GINNF, the ﬁﬂ“""—-ﬂ vaiues obtained for ’I'g’ gor the
zeys day, 1st, Z2ad, Srd and 4th days vere 0.3%¢ 5.9,
Bolt, 5.3 and 3.25 respectively. The respective valuss
for T, were G.33, 5.25, 6.60, 5.46 and 5.43. ‘Iith rvegard



to Tg’ the corresponding values were 0,36, 5.33, 7.05,

5.60 and 5.29 respectively.

The control plot showed a rapid rise in N, *-N
content on the day after fertilizer application itself,
followed by a sudden fall during 2, 3 and 4 days after.
A aimilar trend was observed for T6 also.

On the contrsry, in the UDMU treated plots the
release of NHAJ'-N showed a slow rate, The value reaches
the maximum on the second day and thereafter it shows a
slow decreasing rate of ammonification. On the st day
there was an increase of 7.02 NH‘*"'—N in T, and 6.99 ppm
in T6. The corresponding values for '1‘2, '1'5' TB and T, 0
were 4.95 and 5,08, 4.9 and 5.0 respectively,

On the 2nd day of manuring, the NH,*-N contents
in T, and TG were decreased by 4,43 ppm and 4.2 ppm res~
pectively. In contrast to this, the UDMU treated plots
showed an increasing trend. With respect to the treat-
ments ’23' T,*’ T,,’ ‘1‘9 and T10, the values of inerease in
NH,*-N contents were 1.16, 1.38, 1,32, 1.72 and 1.46 res-
pectively on the 2nd day.

The qu"'-n velues obtained on the 3rd day of

menuring with respset to T, and Ty were 2.01 and 3.6



Table 3 Ammonia Nitrogen status {(meen values in ppm) in the experimental
plots during basal aprlication of fertilizers

Treaiments ﬁ?@ﬁﬁiiggig; ist day 2nd day 3rd day 4th day
cation
T, .32 735 2.92 2.01 1.92
T, 0,35 5030 6.40 5.30 5.25
Ty 0.32 5424 6.46 5.29 5.24
T, 033 5.26 6.64 5446 5.43
Ty 0.3% 543 6.68 5.58 5.36
Tg 0.32 779 3.0 3.60 2.64
T7 0.58 5.26 6.53 5.57 5.32
Ty 0.36 5.26 6.27 549 520
Ty 0.36 5.33 7.05 5.60 5430

Ty, 0.34 534 6.80 5.39 5.2k




regpectively. For the treatpents T, T, T. T. T
2’ “’ 59 7’ 8
and Ty the 1, Y-8 values were 5.3, 5.45, 5.38, 5.49 and

5.6 respectively.

Cour days after fertilizetion, the ?%H;'-‘\S contents
for T, was 1,92 ppm and the respective value for '.z‘6 was
2.64 ppm. VWith respect to the freatments T, T, Tm T

2y Thy 75, 77
and ‘I'g’ the corregponding values were 5.25, 5.43, 5.36,
.32 and $.29 respectively.

Split plot ANWA Table for the NH, =N contents

during tvhe said pericd is given in Appendix I e,

Comparing the treatments based on %}Hbtﬁ ¢content,
Ty vas found to be superior, Treatments 'I';.:.,p ?‘h Tqp and
T,,, were gtatistically on par, Besides, TB’ and ‘1"2 were
2lso on par. Té was much inferior to I‘2 and cthe comtrol

plot {T4) vas found to be having the lowest performsnce.

The data on NHJ’-»N content of the treatments are
graphically represented (Fig. 3),

1t was observed thes Nﬁk"«i\i status reaches the
meximum velue on the first day for the control plst (Ty)
and thersafter de¢reases rapidly. ‘1‘9 was sSeen superlior,
Ty,
of NH,"-N in T, was found better than that of T,

T7 and T,‘ o were found statistiecally on par. Retention
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Fig. 4 furnishes the data on ﬂHh*'-N content after
basal application of fertilizers graphically represented
in a different way, with the ten treatments plotted on the
X-axis end NH,*-N values in ppm on the Y-axis.

On the first day the valus of NH,*~N was seen
maximum with regard to the control plot, ‘I‘5 also recorded
a higher value for Ni,"-N on the first day. But with
respect o the other treatments, viz. Tz, T3’ Tﬁ. ‘f5’ T,,'
'1‘8' Ty ard Ty, much lower values were obtained on the
first day. On the segond day of application of fertilizers,
NH,,"'—N status was found decreasing rapidly for T4 a3 well as
for TG. On the other hand, with regard to all other treat~
ments, NH,'~N status vas found increasing on the second
day.

Maximum retention of NH,'-N was found with respect
to ‘I'g.

All the treatments showed a decreasing trend on the
third and fourth days of fertilizer application,

4,2,3 Nitrete Nitroge

The mean values in ppm of N%"—H in the soil samples
for the various treatments are given in Table 4.



On perusal of the data, it was observed that for
the control plot, value of nitrate nitrogen increases
from 0,25 to 4.1 ppm on the first day.

On the second day, it reaches the maximum value
of 7.74 ppm and thereafter it decreases at a rapid rate,

In contrast to this, it was observed that the
maximum value of Rcy"-x was reached only on the 3r»d day
of manuring. The decrease in N03'-N status thereafter
vas noted at a very slow rate for theae treatments,
1}603'-—1\: contents with regard to Ty for 1st, 2nd, 3rd and
4th days were 3,08, 7.2, 4.84 and 3,94 respectively, It
was seen that NOg -N values with respect to 2nd, 3rd and
4th day of manuring for T4 were higher than the corres-
ponding values for T6¢

dith regard to ‘1‘2’ the N03°-’N contents for 1, 2, 3
and 4 days after fertilization were 2,56, 4,41, 6,19 and
5.42 respectively. The respective values for T9 wera
2,45, 4,31, 5.98 and 5.34.

Split plot ANOVA table for the mean values of
NO{-N of the various treatments after basal application
of fertilizers iz given in Appendix I a.

T. was found to be superior among the trestments.

9



Table & Witrate-N content (mean values in ppm) in the experimental plots
during basal application of fertilizers

Immediately
Treatments 2§§§§ﬂappli~ 1st day 2nd day 3rd day 4th day
T4 0.25 £.10 7.Th L.19 3,12
Ty 0.20 2.56 R 6.19 5.42
Ty 0.24 2.51 b.42 6.22 5.37
Ty 0.27 2.23 4.36 6.08 5absls
T 0.26 2.43 Lob45 6.14 5.59
Te 0.22 3.08 7.20 L.Bh 3.94
Ty 0.26 2.59 4,43 5.93 5445
Tg 0.26 2.52 4,55 6.14 5.40
T 0.25 2.45 4.31 5.98 534

T1o 0.25 2.49 b by 6,14 5.40




It was seen that T.?s T"Ov i‘39 TZB ‘1'5 and ‘1‘5 were
statistically on par. The control plot was much imferior
with regard to nitrification inhibition property then all

other treatments,

The data on the NO{oN eontents is graphically
represented in Fig. 3., From the graph, it was observed
that nitrification rate is maxdimum for '1’1

’.I'5 showed a cowparatively lesser rate of nitrifi-
cation than T.,, . T9 wag found superior vith regard to
inhibition of nitrification.

h2. b Nitrite Nitropen

Analysis of NO, ~-N showed that the comtents were
found to be mesgre compered to the other forms of imorganic
nitrogen.

Table 5 contains the aean values in ppm of nitrite-N
in the treatments after basal application of fertilizers,
In general, a2 slight increasing trend in the conmtent of
nitrite was noticed, Though treatments showed significant
differences, the variation did not follow any conslsbtent

pattern to draw a conclusion.

From the split plot ANOVA Tgble, it was found that
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Table 5 Nitrite-N content (mean values in ppm) in the experimental
plots during basal application of fertilizers

Treatments ﬁ‘?’%‘zﬁiﬁggg- 13t day 2nd day 3rd day 4th day
cation

T1 0.009 0.16 0.25 1.08 0.76
T, 0.009 0,22 .64 0.35 0.59
T 0.008 0.19 0.63 0,39 0.71
Tl; 0.008 0.22 0.56 035 2,60
‘25 0.0084 0.23 0.28 0.34 0.69
Tg 0.009 0.27 0.52 0.71 0.75
T, 0.0t 0.23 0.50 0.46 0.63
T 0.009 0.22 O.48 0.43 0.57

0.008 0.23 0.27 .43 0.68

Tyq 0.008 0.18 0.23 0.39 0.57




the treatments T Tz T, T, and TQ vere gtatistically
10, "S5, "9, '8
on par with regard to amounts of nitrite nitrogen. T1

showed the lowest parformance.

4,2.5 Rate of nitrification end percentase - inhibition

Table 6 presents the rate of nitrification (percent)
in the soil under different treatments and the percentage
inhibition of nitrification imparted by UDMU and neemcake
in different combinatjons during the basal application of
fertilizers.

The data showed that the untreated urea maintained
a higher nitrification rate compared to all osther treate

ments.

With regard to T.,’ the values of nitrification
percentage on 2nd, 3rd and 4th days after fertilizer
applicatisn were 73.23, 72.39 and 66.87 respectively.
For Tﬁ, the ¢orresponding values were 72.12, 60.66 and
63.97 respectively., During two, three mmd four days
after fertilizer application the nitrification percentage
for T, were 54,10, 55.20 and 53.37 respectively. For T‘h
the values were 42,41, 54,06 and 52.64 respectively.
Corresponding values »f nitrificatisn percentage with
respect to T9 were 39,39, 52.74 and 53.36 respectively,



Table 6 Percentage Nitrification and Inhibition

2nd day 3rd day &th day
freatments Mitrifi- Inhibi~ Hitrifi- Inhibi~- Hitrifi=- Inhibi-
cation tion cation tion cation tion
Ty 73.23 - 72.39 - 66.87 -
T, 44,10 39.78 55420 25,74 5337 20,19
Ty 43.88 40,08 53.50 23.33 5%.68 19.72
Tt;, 42,41 42,09 54 .06 25.32 52,64 21.28
Ty 49.398  43.48 53.74 25.76 53.95 19.32
Tg 72.12 1.55 60.66 16.20 6397 4,34
T, L2 .84 41.50 53.42 26.20 53.32 20.26
Tg 44,49 39.25 54,46 24,77 53443 20,10
Iy 39.39 46.21 52.74 27.14 53436 20,20
Ti0 40,69 4l Ll 54,78 24,33 53426 20.35




Among the treatments, '1'9 was showing the minimum value
£or nitrificetion percentage.

With regard to inhibition percentage, the values
for 2, 3 and 4 days after fertilizetion for Tg were 1.53,
16,2 and 4.34 respectively. For Tz, the corresponding
values were 39,78, 25.74 and 20,19 respectively. W¥With
respect to '1‘5’ the respective values were 43.48, 25,76
and 19,32, Pertaining to T

9
values for 2nd, 3rd and 4th days of manuring were 46,21,

the inhibition percentage
1

27.14 and 20.2 respectively, Awmong the treatments ’1‘9
shoved the maximum value for inhibition percentage.

Prom Fig. 6 it is evident that Tﬁ {urea + neemcake)
i3 having the ability to inhibit nitrification, But the
treatments spplied with UDMU were observed to be superior
to '.1‘6 in this regard, The values obtained as inhibition
percentages with regard to TG on the seocond, third and
fourth days of application of fertilizers were found much
lesser than that for the other treatments. T9 was found

superior,

As the rate of nitrification increased, the per-
centage inhibitlon was found deecreasing. In all the
treatments the percentage inhibition showed peak values
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on the second day of fertilizer application., In general,
application of neemcake was observed to be lwmparting
nitrification inhibition property. Dut inhiblrion pere-
centage was found to be much inferior compared to that

by UDMU, In addition, it was also found that the cumule-
tive effect of neemcake and UDWU was higher than that of
UDMU only. DBesides, it was slso observed that plots treated
with greater concentraition of UDMU increased the rate of

inhibition.

4,3 Mineralisation vavtern of Urea + (UDM/NG/UGM ~ KC)
blends during the first topdregsine of fertilizers

4,3,1 Urea nitrogen

Table 7 furnishes the mean values of urea~-H in
the experimenial ploils during day before immediately
after and one, two, three and four days respectively

after first topdressing.

Data showed that before fertilizer application
the content of urea-N in the plots were only in traces
and statistically there was no significant differences

among them.

¥ith respect to the control plot (T,) the mean
1

value of urea-N decreased from 12.73 ppm as on zers day



o 2.7 pym on one day afier sanuring, This corpesponds to

a drop of about 79 percent in urea-N from that of the first

day and corresponding reduction for 3‘5 wvas 76 percent. Fop

the treatments T, T, T, and T, the respective values of
2, L"; 8 9’

reductisn in uree~N were 33.9 percent, 48.5 percent, 45

percent and 44,9 percent.

For comtrol plot (T;) there vas a total decrease
of about 89,5 percent on the second day and with regard
to Tﬁ, the reduction wag about 87 percent. But the total
reductisn in urea-i content with respect to the treatments
Tz, T‘h TB. Tg and Ty, were 73.3 percent, 71.6 percent,
72.6 percent, 71.9 percent, and 71.4 percent respectively.

The gmount of uprea-N hydrolysed upto the 4th day
of manuring was recorded as 99.8 percent for T4 and ‘fé.
On the contrary, the corresponding values asecertained
for the treatments T, T, T, and T,. were 96.3 percent,

2, 4, 79 10
97 percent, 97.5 percent and 97 percent respectively.

It was observed that rate of hydralysis of urea
was very rapid in ploits treated with urea alone (1*1). Tg
algo folloved a simillar pattern, On the other hand, in
the plots treated with UM, the rate of hydrolysis of

urea was at a much slower rate.



Table 7 Urea~N contents (mean values in ppm) in the experimental plots during
first topdressing »f fertilizers

Day before ITumediately
Treatment application after appli-~ ‘st day 2nd day 3rd dey 4th day

cation
’1‘1 0.002 12.73 2.70 1.34 0.30 0.02
T, 3.001 12.85 6.00 3l 2,29 — 0.47
'I‘3 00,0009 12,94 6.27 3.33 Ze25 0.37
T, 0,001 12.81 6.61 3.65 2229 0.38
‘i’s 0,001 12.80 6.24 3.66 2222 0,42
'1‘6 2.001 12.69 3.04 1.67 0.31 0.02
T7 0.0007 12.92 6.47 3.48 231 0.39
Tg 0.002 12.95 7.15 3455 2226 0.34
Ty 0.001 12.9% 7.16 3.65 2.36 0.32

T4p 0.001 i12.87 6.48 3.68 2.31 0.39




rom the split plot ANOVA Table (given in Appendix I b)
of uree-N values obtained in the six days test after first
top dressing, statistlically significant differsnces were
obtained for the different treatments under study.

it was seen that the treatments T, and Ts vere

9
statistically on par and superior to all other {reatments.
Then comes the treatments T4 T.,O T7 and '1‘5 which were

L} 14
found to be on par by statistical scrutiny. T6 wag found
inferior to those treatments applied with UDMU, T'l showed
the lowest performence with regard to urease-inhibitory

property.

Fig. 7 represents the urea hydrolysis pattern in
the variosus treatments, The control plot showed a rapid
rate of hydrolysis of urea. Té also followed a similar
trend. Tg and Ta were found statistically on par and

superior to all other treatments.

4,3.2 Ammonia Nitrogen

The mean values of h!H,:'-N in the soll samples for
the various trestments during six days were tabulated

{Table 8).

On analysis of the data it was revealed that NH;'-N
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values for control plot were 0.007, 0.25, 7.26, 2.88,
2.66 and 2,09 for the day befosre manuring, zers day, 1st,
2nd, 3rd and 4th days respestively. Hegarding the treate
ment (TS) with neemeake, the respective values were 0.003,
0.30, 7.09, 2.8, 3.43 and 2,52.

With respect to T2, the corresponding values were
0.007, 0.24, 5,37, 6.27, 5.28 and 5,16 respectively and
for T, the respective values were 0.28, 5.23, 6.53, 5.43
and 5.29.

For T, the NH,*-N contents ascertained for the
day before manuring, zero day, 1st, 2nd, 3rd and 4th days
vere 0.004, 0,27, 5,24, 6.35, 5.46 and 5.22 respectively.
With pregard to '1‘9’ the reapective values were 0,007, 0.33,
5.32, 6.98, 5.56 and 5.22.

Pertaining to the control plot; the maximum value
of NHA*'-N was recorded on 1st day of memuring (7.26 ppm)
and it dropped rapidly to 2.88 ppm on the next day. A
similar trend was observed in ‘I’6 also, But with respect
to the plots treated with UDMU, an entirely different
pattern of ammonifieation was observed. For TS. the
maximun value of NH,*-N was recorded sn the second day

(6.,43) ang next day onwards, the NHA*-N contents were found



Table 8 NH4~N contents {(mesn values in ppm) in the experimental plots during
first topdressing of fertilizers

Day before Imnediately

Treatments appllice- after appli-~ 1 2 3 4
tion cation
Ty 0.006 0.25 7.26 2.83 2,66 2.09
T, 0.007 .28 537 Ge27 Se28 5.16
T§ 0.003 0.27 5.20 6.43 5e2h S.21
Ty, 0.0035 0.28 5223 6.53 Sals3 5.29
T5 0.005 0,31 5.37 £.54 3237 5,31
Tﬁ 0.003 Q.30 709 2.80 343 2.52
Ty 0,004 0.27 Se2h 6.35 5.46 5,22
Ty 0,005 0.30 5.25 6.30 5.36 5.32
Ty 0.007 033 5.32 6.98 5.56 5,22

;A 0,006 0,30 5.31 6.80 5438 5.23




decreasing at a glow rate, The values recorded on 3rd

and 4th day were 5.24 and 5.21 respectively, With regard
to TB, the maximum value of 6,54 was obtained on second

day of manuring and this dropped slowly to 5.37 on 3rd

day end 5,31 on 4th day respectively. For T1 o, the maxinum
value was 6,80 on two days after fertilizer application,
followed by 5.38 and 5.25 on the subsequent days respec-
tively.

It was observed that in the UDMU treated plots
NH,*-N contents were more or less at & uniforn rate without
sudden fall and in the control plot a higher value of
N, *-N was obtained on the day after mamuring £olloved
by a rapid reduction in the subsequent days.

Split plot ANOVA Table of the NHJ-N contents
f£or the said period is glven in Appendix I b.

It was observed that the treatments T9 and T.m
were stetistically on par and superior to sll other treate
ments, Besldes, the itreatments T . T., and T, were

10, *5, 7 8
also statistically on par. TS was found astatistically
puch inferior to those trestments applied with UDMU and
'f.‘ was the least effective treatment.

The data on NHJ—N content for the treatments are






graphically represented (Pig. 8),

¥ith regard to T.,' it was found that the maximum
value was reached on the first day and droppsed rapidly
on the second day. Tg was found supeprlor with regard to
retention of NH,‘*-W.

4,3,3 HNitrate Nitrogen

The table 9 furnishes the data on mean values of
Hitrate-N in the 351l samples from the experimental plots
during the said perisd.

The value of N03"-N for T, was 4.24 ppm on first
day and 3.85 ppm was the respective value for T6. it
was observed that for plots treated with UDMU, lower
values of NO{-N were obtained when compared to T, and
Tg, For ?2’ the m)a"-t« value was 2,91 and with respect
to T‘h TE, ‘I‘a’ T9 and Tm the values recarded were 2,39,
2,72, 2.53, 2.69 and 2,57 respectively.

It was seen that on the second dey, a maximun value
of 7.27 ppm was recorded for the control plat. After the
second day of fertilizer application, it was found that
the NE).:,,"'-N contents were decreasing at a rapid rate for
the contral plot. The N03-'N values recorded for control



plot for 3rd and 4th days of manuring were 4,31 and 3,72
respectively., TFor TG. the maximum value of 6.22 was
recorded on the second day and NO{-N values recorded on
3rd and 4th days were 4.93 and 4,29 respectively. It
was found that with respect to T, (urea + neemoake) the
nitrification vwas not so rapid as that for the eontrol
plot (Ty).

On the other hand, f£or the UDMU treated plots
the maximum value of N03‘-N vwas reached on the 3rd day
of manuring. Thereafter, NG{-N status decreases at a

very slovw rate.

Split plot ANOVA Table of the NOB‘-N values during
the said period is given in Appendix I b.

From the split plot ANOVA Taeble, it was found
that the treatments T,]’ TB, TA, Tm’ T9 and Ts were
statistically on par, T, was having the lowest nitrifi-
cation inhibitory property.

The data on NO{-N content for the trestments
after first topdressing are graphically represented
{Fig. 9).

Nitrification was seen rapid with regard to the
control plot (T;). Ty showed inhibition of nitrification
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Table 9 Nitrate-N contents (meen values in ppm) in the experimantal plots
during first topdressing of fertilizers

Day before Immediately

Treatments  application after appli- i 11 II% 1V
cation
Ty 0,05 0,18 b,24 727 4,57 3.72
I, 0.62 0.17 2.91 4,60 6.07 5.59
5 2.05 0.18 2.90 4.55 6.21 5.58
Ty 0.07 3.19 2.59 L4ots2 6196 5.48
T5 0.05 0.21 2.72 4 43 6.07 5.42
Te 0.06 0.15 3.85 6.22 4,93 4.29
Tﬁ 0.05 Q.20 2.48 4,61 6.04 547
Ty 0.06 0.19 2.53 457 6.03 5.47
Ty 0.06 0.19 2.69 4.4 5.94 5.57

%15 0.04 0.18 2.57 4232 6.06 5.46




but its rate of nitrification inhibition was found inferior

to other ireatments.

Rate of nitrification inhibition was found maximum

for TQ.

A4,3.4 Witrite nitvogen

Table 10 furnishes the mean values of nitrite-

in the veriocus treatments during said period.

The data showed that the values of nitrite-N for
all the treatments during six days after the firvst top

dressing were below 1 ppm.

1t was observed thet the treatments T, T T
3, "10, 73,
TB and Tg were statistically on par. T, showed the least

performance.

4,3,5 Rote of Hitrification and nergentage inhibition

ety

Table 11 furnishes the rate of nitrification (%)
in the soil under different treatments and the percentage
inhibition of nitrification imparted by the treatment
combinations during the first top dressing, after irans-

planting of the paddy crop.

On appratsal of the data, it was observed that



Table 10 ﬁsg'aﬁ contents (mean values in ppm) in the experimental plots

during the second application of fertilizers

Treatnents gggzgiﬁgigﬂ i?@gﬁiigg%gm I i1 11l v
cation
T4 0,054 0003 0.037 0,233 0.9z 0.870
T& 0.062 0,003 0..035 0,158 0507 0.552
T3 0.054 0.004 0.040 0.151 2,421 Q0.388
Ty 0.072 0.005 0.036 Q142 04751 0,466
T§ 0.050 0.003 0,034 0,148 0433 0320
Tg 0,055 0,004 0.037 0.155 0925 0.847
T7 0.045 0.004 0.041 0.220 D413 0.400
Ta 0.057 0.003 0.040 00140 G.558 0.365
Tg 0.059 0,004 0.036 0,143 043573 0.411
T4p 0.047 0.003 0,040 0.138 Q.15 0.363




contral plot was having the highest rate of nisrification.
Hitrification rate obtained wag comparatively lesser for
i‘é’ and ‘much lesser nitrification percentages were got
for plots treated with UDMY,

With regard to the control plot, the values of
nitrification pescentage on 2nd, 3rd and 4th days after
fertilizer application were 72.28, 67.12 and 68.567 reg-
pectively, For Té, the corresponding values were 69.48,
63,06 and 67,06 respectively.

The nitrification percentage for ‘1‘2 vere 43,14,
55,44 and 54.36 respectivdly. For ‘:{'5’ the values vere
41,49, 54,79 and 51.95 respectively. Correspending values
of nitrificetion percentage with respect to '1‘9’ ware 39,78,
53,41 and 33.4 respectively. '1'9 showed the least nitrifi-

cation psreentage.

The inhibition percentage values with respect to
Té weres 3.87, 6,05 and 2.36 respectively on 2nd, 3rd and
4th days of fertilization. For ng the inhibition percen-
tages recarded were 40.31, 17.% and 20.85., Respeciive
values with regord to T5 vere 42,39, 1%.39 and 24,36,
Inhibition percentages recorded on 2nd, 3rd and 4th days
for ’i*?. were 40,23, 19.34 and 22.95 respectively. Corres-
ponding values for *I'g vere 45,33, 20.42 and 22.25 yespece

tively.



Table 11 Percentage Hitrification and Inhibition

Preatments 2nd day 3rd day 4th day
Nitrifica- Inhibi- Hitrifica- Inhibi- Witrifica- Inhibi-
tion tion tion tion tion tion

Ty 72.28 - 67,12 - 68.68 -

T, 43 .14 40.31 55 &ls 1740 54,365 20.85
Ty 42.24 41.58 55.88 16.75 53.39 22,26
Ty £1.13 43,09 54,58 18,68 52.9 22.98
TS 41,49 42,59 54.79 18,39 51,95 24,348
’1“6 69.48 3.87 63.06 6.03 67 .06 2.36
T, 43,20 40.23 54,14 19,34 52,90 22.98
Ty 42,76 Lo.84 54,76 18.40 52.31 25.84
Tg 39.78 45.38 53.41 20,2 5340 22.25
T40 40,65 43,76 54 .61 18,64 52.67 23431




Fig. 10 furnishes the nitrification inhlibition
pattern in the various treatments. Percentage inhibition

was observed meximum for Ty -

It was observed that with increase in ratée of _
| mwiﬁ.@aﬁwﬁg the percentage inhibition was seen decreags-—
ing, am% mm@nﬁaga mhimtim showed higher values on

second day of manuring,

Table 12 gives the dsta on urea-N conténts in the

different .ﬁmamems undey investigation during day before;
immediately after and one, two, three and four days after
2nd topdressing of fertilizers. -

urea nitrogen was present only in small quantities in the

- Data rvevealed that on the day before manur

so0il and maﬁiatﬁ;gémy there was no zsigrzfiﬂamﬁ differences

among the various tmamem%a._ The wean valve of urea-N

was 11.42 on zers day and 1t drops to 1.89 ppm day after
application with r@gam €0 the control plet. For it?g_' the

urea-i value dropped from 11.36 to 2.05 ppm. On the other
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Table 12 Urea-N contents (mesn values in ppm) in the experimental plots during
the second topdressing of fertilizers

Day before Immedlately

Treatments application gﬁgnappli— I IT 111 Iv
T4 0,0002 11.420 1.890 1.32 0.12 0.02
T, 9.0003 11.39 4.370 3,25 2.0 0.22
TB 0.0002 11.616 4,356 3.29 1.98 0.33
T, 0.0002 11.715 4 406 3.30 2,16 0.42
g 0.00004 11.696 4,330 3423 2.15 0.32
Tg 0.0001 11.359 2.050 1.66 .21 0.01
T.T 0.0002 11.665 4.340 3.28 2,85 044
Tg 0.0003 1M.724 4,413 3.25 2.06 0.34
Tq 0.0001 11,789 4 .493 3.26 2.13 0.41
T 0.0003 11.760 4.436 327 2.9 0.32

10




hand, it was sbserved that in the UDMU treated plots, the

f£81l in urea-N was not 80 rapid.

For T2 the urea-N dropped from 11.59 on zers day
)
to 4,37 on day after manuring. With regard to T, it was
»
from 11,72 to 4.41, Urea-iN contents were 11,79 on zero

day and 4,49 on 18t day with respect to T For Tw the
. )

9
respective values were 11.76 ard 4.44,

The drop in urea~ was 89 percent for the control
plot in the second day compared to zers day. Corresponding

reduction for T6 was 85,5 percent.

The reduction in urea<N in the second day for Tz
was 62,3 percent. The corresponding valueg for treatments
le, ’1‘5' Ts’ ‘I'g and T‘SO were 62,4, 62,99, 62.4, 61.8 and
62.2 respectively.

It was observed that ureolysis was practically
over on 4th day after fertilizer application in the control
plot. More or less a similar trend was observed for T6
also., In contrast to the above result, residual urea-N
was recorded in plots treated with UDMU on the 4th day
of manuring. 2plit plot ANOVA Table for urea-N contents
during the said perisd is given in Appendix I b, ¥From
the table it was observed that treatments Tg‘ Tl}, Tm,



‘I‘,” ‘1‘8’ Ts and T3 were statistically on par. It was also
sbgerved thet the treatments Ts and Ty were not effective
in urease inhibition.

Fig. 11 furnishes the graphical representation
of the data on ursa~N content after sscond topdressing.

4.4.2 Ammonia Nitrogen

The mean values of NH;-N in the soil samplez for

the various treatments were tabulated {Table .

On appraisal of the data it wasg observed thet for
T, the Ni,’-N values vere 0.007, 0.15, 6.63, 2,64, 2.53
and 1,92 raspectively far the day before application of
fertilizers, zero day, 1at, 2ad, 3rd and 4th days of manu-
ring, the respective values for T6 weye 2,003, 0,99, 6.57,
2.47, 3.2 and 2,41,

The corresponding values of NHL‘*-N recorded as
above for T, were 0.001, 0.12, 4,85, 5.94, 4,79 and 4.83
respectively. The respective values for T, were 0,006,
0.1, 4.76, 6,11, 4.74 and 4.75.

With respect to T, the NH;‘-N values obtained
during the said periad were 0.006, 0.%4, 4.76, 5.88, 4.7
ard 4,64 respectively. The respective values recorded
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Table 13 NH{“-N contents (mean values in ppm) in the experimental plots
during the second topdressing of fertilizers

Day before  Immediately

Treatments application iizgnappli- 1 2 3 4
T4 0.002 0,15 6.63 2.64 2,53 1.92
‘1‘2 0.001 0.12 4.85 5.94 4.79 4.83
'3,‘3 0,006 0.12 La77 6.01 4,75 4,66
T, 0.006 0.11 L.76 G.11 Lo Th 4,75
Ty 0.006 0.13 477 5.85 4,71 4,64
Tg 0.003 0.59 6.57 2,47 3.19 2.41
‘Ii*? 0.006 0.4 4,76 5.88 4,70 4,64
Tg 0,004 0.46 470 5.86 b.63 4,55
Ty 0.002 0.15 4.76 6.03 4,66 h.a79

Tio 0.002 0.15 4.63  5.99 456 4.67




for T, wers 0.002, 0-15. 4.76. 6:03' 4,66 and ’!4079#

9

With regard to the control plot, the meximum value
of NH,"'-N vas reached on the first day of wanuring and
it was reduced to 2.64 ppm on 2nd day. A similar reduction
in NH;-N contents was also ?eearded for Ts' On the con-
trary, it was chsgerved that 't\:he maximum value of NH;-N
was reached only on the second day for the plots treated
with UDMY and thereafter, the values were found decrease
ing at a very slow rate. A prolonged retention of NH;—N
was noticed in the UDWU treated plots.

Split plot AWOVA Tables for the NHJ-K contents
during the said period 1s given in App/endix I be From
the table‘it was observed that the treatments Tg, Th, Tg’
TB and T7 were statistieally on par. '1‘1 was having the

lowest performance.

The date on NH,'-N contents after second topdressing
are graphically represented (Fig. 12).

4.4.3 Nitrate Nitrogen

The table 14 summarises the data on NG;—N in the
5041 gamples during the third application of fertilizers.

The N%"-ﬁ values were recorded to be in traces
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for the day before application of fertilizers.

The velues of mg'«-ﬁ obtained for the canbral plot
were 4.20, T.52, 4.28 end 2,23 during tst, 20d, Jrd =nd
Wth days of manuring., The corresponding values for ?36

were 3.36, 6.85, 4.96 and 2.94 respectively.

Yith regerd to the comtrol plot, the maximam value
{7.52) wos recorded on 2nd day of menuring snd thersafter
they were found decressing ab a2 rapid rete, 3Similerly the
highest value of €.8% wag abfained fop Tﬁ on the 2nd day,
followed by a rapid reduction,

In emtrast to the above observation, maximan values
of ?335"-2& ware obtained on the third day of fertilizer
epplication, for the plots treated with YD, foliowed by
a slow rate of reduction in m;-»w contents, Split plot
ANOVA Dable for the N93'~N cantents is presepted in Appendix
T b. From the hable, it was ghaerved that T9 was superior
%o all other wreatments, folloued by T#. It wag gseen chat
the treatments 'I‘7 and TB were statistically on par. Ts
was mach inferdor €9 plots treated with VINW, T‘i showed

the lesast perforaance,

iz, 13 gives the grephiecal representation 2f the
data on 2\133"-% content aftor second topdressing.
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Tablie T4 %33°~H eontencs (mean values in ppr) of the expevigental pists
during the second topdressing of faréilizers

Before appli-~ ITmmediately

Teregtmenis  catlon after appli- X Iz iz iv
catlon
’.i‘.? 0.020 0.19 4,20 7 o2 Lo 20 2e23
7, 0,000 Q.22 2.52 338 5.60 4.85
Ty 2,008 0.22 2.39 3.58 5e06 5.14
E7N 0.010 0.25 2,18 3.26 EP% 5.09
TS 0.008 0.25 2.40 3.56 521 5.28
Te 0,006 .14 3.36 5.35 bG8 2.94
T7 3.008 0,22 2.26 3.52 5.63 =
Ty 0007 G.25 2.4 3,93 564 333
CTg 0.112 0.26 2.14 322 Se.21 4,95
T 2,017 .26 2.4 3.22 Ge21 555




Lokt HNitrite Nitromen

Table 195 presents the mean values of nitrite-H

in the varisus treatazents,

The nitrite-N conmtents recorded ware comparatively
low in all the cxperimental plots.

Split plot ANOVA Table for the nitrite~l contents
is presented in Appendix I b.

1t was seen that the trestments T, T, T T

gl 80 10! 3!
T, T, and T, were statisticzlly on par. T, and T, were
Ts 4 2 6 4

observed to be the leasst effective treatments.

4,4.5 Rste of nitrification and percentage inhibltion

The rate of nitrification (%) in the s0il under
different treatuents and the percentage inhibition of
nitrification Luoparted by the trestment combinations were
tabulated (Tahle 16},

1t was recorded that nitrification rate was the
nighest for the eontrol plot (%,)}. This was folloved by
Té. With respect to the plots treated with UDMU much

smaller rates of nitrification were recaorded.

The percentage nitrification obtained with regard



Table 15 H‘g”-ﬁ contents {mean values in ppa) in the experinental plots
during the second topdressing of fertilizers

Day before Immedisztely

Treatmenls application after sppli- 1 2 3 &4
cation

7, 0,002 0.13 0.06 0.36 0,72 0.84
T2 0,902 0,12 D035 030 Q.54 0.53
‘T; 0.00% 0.1 2,03 D27 D258 7,49
TA 9.00% 01 .04 (.28 058 0.56
Tﬁ 0,001 S.122 0.04 034 J.62 0.57
Tﬁ $.001 0,101 0.05 0.37 D.82 0.77
T7 0.00% 0107 0.04 D33 0,56 3.55
Ta 3,001 0.117 0.04 Q.53 02.51 G5

0,001 D.122 0.03 J.28 D5 Q.45

T10 0.001 0.124 .03 0.31  0.53 0.49




to ‘1’? on 2nd, 3rd and 4th days of manuring were 74.92,
66,43 and 61,54 respectively. Corresponding values for
Tg were 74,51, 64,38 and 60.78 respectively. Respective
values with regard to T, were 38,61, 56.52 and 52.71,
For T, the above values weve 36.7, 53.45 snd 53,31 res-
pectively, Similarly for Ts the nitrification percens
tages recorded were 39.67, 37.04 and 55.94 respactively.
Vith respect to ‘l‘g the gorresponding values were 36,72,
55.27 ard 53.02 respectively,

The percentage iphibition was found to be decreasing
with advancement of nitrification. The inhibition percen-
tages obtained for T, on 2nd, 3rd and 4th day of manuring
were 48,48, 14.92 and 14.35 respectively and for T3' the
respective values were 47.83, 15.13 and 11.02, With
respect to ‘1‘5 the above values wers 46.6, 14,96 and 941

respectively,

The inhibition percentage values recorded for T7
dQuring the above period were 47,16, 14,44 and 9,95 res-
pectively. With respeet to Tg' the corresponding values
were 50.99, 16.8 and 15.84 reapectively and for Tag the
respective values were 48,77, 14.07 and 10,43,

Fig. 14 furnishes the graphieal repreasentation of



Table 16 Percombage Mitrificetisn and Inhibitian

Treatments 2nd day Jued day &th day
witrifi- Inhibi Hitrifi- Inhibi~ Ftpiiie Inhibi-
cation tion gnbion tion cation tdon

Ty 74,92 - 66435 - &1.5% -

Ty 38.61 43.48 56.52 4,92 F2.71 14.35
Ty 39.07 47.85 56.38 1513 5le76 11.02
A 36.70 5101 5545 16,53 5331 13.37
% 40,01 46,6 56,56 1486 5375 St
Tg 4.5 0.55 64,38 5409 6078 1.56
%, 39,59 47,16 56.84 b 5% o163 9493
Tg 39.67 L7.06 57 <04 1,44 95.94 9.10
Tq 36.72 90.99 5527 16.80 5302 15.84

T@@ ?33«3% &8'?7 5? u% Jééﬁ"om ﬁﬁ‘ é‘%? 19 u&ﬁ
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the data on the inhibition percentage after second top-
dressing.

4.5 Bismetric Observations

The biometric observations made om the rice crop
at the varlous growth stages and uptake of nitrogen were

statistieally a2nalysed and the resulis are given herscunder,

&, Growth Chavacters

I. Height of plants

The height measurements recorded at active tillering
and panicle imitiation gtages and at harvest are presented
in Table 17 and the absiract of analysis of variance in
Appendix II,

I a. Active tilleping stage

I vas observed that there was statistically simnie
fieant differenceg in plant height among the various treat-
ments. UDMJ treated plots were found to be superior to
other plots. However, all the plots treated with UDWJ
were found t9 be statistieally on par. Tﬁ was noted as
inferior to UDMU apnlied treatments, T‘l showed the lavest

performance .



Table 17 Height of plant (in cm) {(mean values)

Treatments  Active Tiller~ Panicle ini- Harvest
ing gtage tiation stage
4 37.16 51.80 85.30
Ty 43,47 58.75 99,50
Ty 39,13 58,50 99.50
Ty 40.57 59.75 102.77
T5 40,03 59.43 93,90
Tg 38,43 55.57 89.70
T7 59.93 61.33 92,60
Ty 40,63 99.59 100,93
‘I‘g 40,83 62.40 103,70
Tip 50,20 60.83 100,57




I b. Penicle initisztion stage

The data revealed that with respect to plant-
height, TQ was statistically on par with 1’7 and T‘lO. It
was observed that T?, T.‘o and Tl& were on par. Begldes, it
was alsp geen that ?4, TS, Tﬁs T2 and TB were gtatipti-
cally on par. TG vwas seen inferior to TB. ‘1‘1 showed the
lowest plant height.

I ¢. Harvest gtage

It was observed that plots treated with UDMU were
superior to ’1“6 and '1’1 with respect to plant height., Howe
ever, it was seen that the UDVMU treated plots wers stati-
stically on par in this regard. TES wag found inferior to

T

Py T1 shoded the least plant height.

II. Number of tillers per square metre st panicle initia-
tion stace

The data on mean values of number of tillers per
square metre at panicle initiation stsge are presented

in Table 18 and the analysis of varlance in Appendix III.

It was found that T, and TL; were sptatistically on

9
par and superior to all other treatments. Tm‘ ‘1‘5 and

‘1"7 were also observed to be on par and comes after T4 in



Table 18

Number of Tillers per square metre

Treatnents By R2 RB flean
T, 379 356 368 367.7
T, 410 401 415 408,7
5 402 397 405 401.3
i 425 429 438 43047
T 5 423 414 432 La4,7
Tg 588 a2 385 385.0
T7 4i9 421 425 421.6
T 405 411 422 412.6
g 440 432 428 4L33.3
T10 420 429 427 425.3




performence. ‘1‘6 was inferior to Tg. T,‘ showed the lowest
number of tillers.

B, Yield Attributes

1. Number of earheads per square metre

The mean values are presented in Table 19 and the
analysis of variance in Appendix IV. VWith regard o this
parameter, ‘1'9 was the superior treatwent, T,.‘ and Tm were
found to be statistically on par. Besides, Ta and '£'3 vere
on par. TG was inferior to TB. T1 was having the least

performance.

2. Thousand prain weight

The data on thouszand grain welight are presented

in Table 20 and the analysis of variance in Appendix V,

Application of UDMU was found 0 increase the
thousand grain weight. %The lowest value was recorded
for the control plot With urea alome. Tg {urea and neem-
cake) was better than T.,. T1 wag found to be statistically
inferior to all other treatments. It was seen that treate
ments Tg’ '1‘7. TB, ’I'm' Th, T3 and ‘I’5 were statistically
on par With regard to thousand grain welght, In addition,

it was also seen that T2 and '1‘6 werse on par.



Table 19

Number of earheads per square metre

Treatments Ry Ry RB Mean
T, 214 195 203 204.0
T, 240 236 2h5 260.3
TB 240 232 236 236.0
Ty 275 258 262 265.0
Ty 260 252 253 255.0
Té 204 218 220 Z14.0
‘I‘? 258 244 242 245.0
TB 245 249 240 264,7
Tg 275 269 270 27.3
T 270 264 254 2627




Teble 20 Thousand grain welght (g)

Ireatments R, Rz RB Mean
T, 24,7 25.0 24,9 24,9
T, 25,7 25.3 26,2 25.7
T 25.9 26,6 26,1 26,2
Ty, 26.4 26.8 25.8 26,3
T3 254 26.7 25.9 26.0
Tg 24,8 25.1 25,2 25.0
T, 26,2 26.4 26.7 26.4
TB 25.6 27.2 26.4 26.4
Tg 26.1 26.9 27.0 26.7

L 26.9 26.5 25.8 26,4




The values for the yield of grain are given in
Table 21 and the analysis of varianes in Appendix VI,

It wag observed thet the effect of UDMU was signi~
ficant in increasing grain yields of rice. The maximum
grain yield was obtained for 'I‘g_ It was observed that
the treatments Tg’ T“’ T.m and 'E5 were statistically on
par. Besides, the treatments TS, 'r7 and ‘1‘8 wEre on PAr.
T& was inferior to UDMU applied treatments. The lowest
grain yield was obtained for the control plet (7).

Graphic representation of the grein yield obtained
for the various treatments is given in Fig, 15.

4, Yield of Straw

The values are presented in Table 22 and the
snalysis of variance in Appendix VII.

Application of UDMU was found to be having signdi~
ficant effect in increasing straw ylelds, TQ wag found
to be statistically on par with Th, ‘1‘7. TB, '1?5 and Ty,
Besides, the treatments T,“ 'I‘a’ ‘1‘5’ w,sv ‘1‘2 and T3 were
found to be on par, T6 and ‘1’1 were the inferior treatments
recorded in this commection and TG and T; were stabtistilcally

sn par.



Table 21 Grain Yield (kg ha )

Treatments Ry R2 R3 Mean
T, 2469.1 2292.8 25574 24%9.8
T, 3362.8 3186.4 327.5 3225.6
Ty 3318.7 2365.9 3054.2 3112.9
T, 3450.9 3398.1 3386.4 3411,.8
TS 3362.8 3350.2 3295.6 333642
Tg 2557 .5 2580.6 27335.7 2623 .9
T, 3380.4 3185.5 33104 32924
Ty 3292.2 3318.7 3215.5 3275.5
Ty 3468.6 3406,9 3539.2 3471.6
T1g 3445 .9 3410.7 3209.4 3385.3




Table 22 Straw Yield (kg ha™ )

Treatments By Ry R3 Hean
T, 3358.6  3680.5 5995.8 3845.0
T, 5098,1  4822.6 4716.4 4879.0
Ty 5030.4 47501 4615.8 4798.8
Ty 5235.9  5154.2 49101 5100,0
T 5098,3  4925.4 4987.8 5003 .8
Tg 3995.8  3838.6 $171.6 40087
T, 5125.6  4922.1 5029.2 5025.6
Tq 4987,8  5035.5 5014 .4 5012.6
Ty 5254.9  5167.5 4919.2 5113.9
T4p 3035.5  5120.2 4818.6 4991 .4
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Fig. 16 furnishes the graphic representation of
the straw yield obtained for the various treatments.

4.6 Nitrogen coneentration in plent parts at various
growth stages

Nitrogen content of different plant parts, viz.,
leaf blade, roots, flower, gtraw and grain at different

growth stages of the crop were determined.

4.6,1 Ax 35th day after transplanting

Table 23 furnishes the mean values of nitrogen
content in percentage in different plant parts. The

abstract of analysis of variance is given in Apvendix VIIL.

4,6.1.1 leaf blade

The application of UDMU was found to be signifi-
eantly influencing the lamins-~nitrogen content.

It was observed that the treatments Tt; '1‘9' ’.i‘7
1 4 *

Ti'i, T‘lo, '1‘2 and Ta were statistically on par. TS and T1
showved the most inferior performance. TB and T’i were

found to be on par.
4,6.1.,2 Roots

It was found tnat the treatments Tg, T.?’ T&’ TZ,



Table 23 N content (%) at 35 days of transplenting
(mean values)

Treatments Leaf blede Roots
':11 2.02 0.62
Ta 2.58 0.79
T3 2.60 0.76
Th 274 0.84
T5 2,37 0.72
TG 2,09 0,65
T7 2.62 0.84
T8 2.50 0,77
Tg 271 0.8%

Tio 2.59 0.76




Ts. T3’ T,,O and T5 were statistically on par. T1 showed

the lowest performance in this regard.

4.6.2 At Flowerinz Stage

Table 24 contains the mean values of treatments
applied with UDMU were statistically on par. Tﬁ and T,

were the inferior treatments and were found t2 be on par.

4£.6,3 Harvest stase

The data on the nitrogen comtent (%)} in the leaf

hlade, roots and grains a&re presented in Table 25,

4,6.3,1 Leaf blade

It vas found that the treatments T9 T7 TA and
? 4
T, were statistically on par. Besides, %; T, T, and
8 4, 8, 3
T5 were on par. Te and T,, were the inferiosr treatments

in this connection.

4.6.3.2 Roots

It was observed thet the treatments T, T. T T
Gy Ty 24 "8,

T, ‘1’10 and T5 were statistically on par. T, was the most
L]
inferior treatment.

b,6,3.3 Greins

It was observed that there was statistically



Table 24 Nitrogem concentration in percentages at
flswering stage (mean values)

Treatments Leaf blade Roots Plovers

Ty 0.95 Q.41 0,24
T2 1.95 0.72 0.40
Tj 1.38 3.61 0.34
Ty 1.82 0.73 0.38
T 1,57 | 0.68 0.33
Tg 1.23 0.45 0.27

1.70 0.67 6.39

1.69 0.58 0.33

1.83 0.70 0.37

Ty 1,73 0.66 0.3k




Table 25 Nitrogen concentration {in percentages) at
harvest stage {meon values)

Treatments Lgaf blade Roots Grains
Ty .58 0.23 1612
T, 0.74 0.3% 1.42
‘1‘3 0,67 0.30 1.57
7, .74 G.35 T.45
T 0.66 0,33 1.38
Tg 0.61 0,27 1.28
T, 0.77 0.37 1.48
Tg 0. 7h 0,35 141
’.{‘9 0.78 0,40 140

o 0.68 0.33 1.42




significant differences between UDMU treated plots and
those not treated with UDYU with respect to nitroges con-

centration in grains.

It was found that the treatments T Tl} T
]

7, 2, T4,
Ta’ Tg. TS and T3 vere statistically on par. Tﬁ was infew~
rior ©o treatmenks applied with UDMU. T, was having the

lowest percentage of nitrogen in grains.

Protein content (in percentsre) in sgrains

The data on protein content in grain are given

in Table 26 and the analysis of variance in Appendix IX.

The gralins were analysed for total nitrogen. It
was observed that ‘I'7 and T, were superior to other treat-
ments end were statistically on par, Besides, Tg, '1’2 Ta’

?
T10
apoplied with UDMU, Ty showed the lowest value for grain

T5 and :['3 were on par, T6 was inferior to treeiments
4

protein content.

4,7 Nitrogen upteke by plant at various growth staves

Fig. 17 furnishes the graphic representation of the
data on N uptake of rice at the various grovth stages,

a, At 35 days after transplanting

The data on nitrogen uptake at 35 days after



Table 26 Fercentege protein content of grains at
harvest stage

Treataents R1 R2 9.3 Mean
Ty 5.75 6.93 7.33 7.02
T, 8.88 8.68 9.13 3.90
T3 8.25 8.50 B.94 8.56
1, 9456 8,89 8.82 2.10
TS 8,12 2.07 8.73 B.64
Tg 7,91 8.15 7.89 7+98
T7 9.10 931 8.98 9.13
TB 8.82 2.12 8,47 G480
Tg 9.05 8.73 9.12 8,97
T10 .64 8.87 8.70 8.74




Table 27

N uptake of rice at 35 days after trans-
planting (kg ha™')

Treatments Ry Ry 93 Mean
T4 36455 38.70 39.77 38.34
TZ 52,03 49.02 483,16 49.74
Ty 45,15 47,08 52.67 48,30
T, 55 .68 52,24 54,18 54403
Ty 49.45 51.17 45,58 48,73
TG 43,00 40.85 41,06 41,64
T, 52,67 55,04 52,89 53.53
Ty 49,88 46,22 51.38 49,16
Ty 53.75 51.38 55,90 5368
T4q 51.60 L6 Lb 49,02 49.02




Table 28 N uptske of rice at flowering stage (kg nal)

Treatments Ry Ry H3 Mean
4 60.20 61.27 59.34 60.27
T, 7525 72.45 80,62 76,11
‘I.’3 71.81 69.87 75423 72,30
Ty 80.41 7h.82 78.47 77.90
T5 67.51 75.25 T0.95 7124
T 62.33 64,70 63.42 63,50
Ty 73.12 73.10 75.03 75.75
Tg 77.18 76,12 76.98 76,77
Tg 75.89 79.98 78.69 78.19
T4g 70452 77.83 69.66 72.67




transplanting are given in Table 27 and the abstraect of

analysis of variance in Appendix X,

The application of UDMU significantly influenced
the nitrogen uptake at 35 dayas after transplanting.

It was seen that ‘1‘4' ‘1‘9 and '1‘7 were statistically
on . In addition, ¢ at T, T, T T and
par n ion, the treatments 2, '8, M0, 5 )31

T3 were statistieally on par, T6 was inferior to all treat~
ments applied with UDMU, Tﬁ and ‘1‘1 were found to be on

par.

b. Flowering gtage

The valueg on nitrogen uptake at flowering stage
are given in Table 28 and the analysis of variance in
Appendix X.

It was observed that the treatments ‘1’9’ Tl:, i‘a’
Tz and T7 were on par. In addition, the treatments T2
?
T.?. T,,o’ T3 and '1‘5 were statistically on par. ‘1’6 and T,
were also on par and found to be having the lowest N uptake.

Ce & egt stape

The data on nitrogen uptske are presented in
Table 29 and the analysis of variance in Appendix X,



Table 23 N uptake of rice at harvest (kg ha™')
Treatments R1 RZ R} Mean
7, 85.10 90,51 94,60 90.37
T, 109.65 102,83  103.48 105,32
Ty 107.50  110.72 102,44 106,89
7, 13.95 11843 112,56 144,88
T 105.75 112,66  105.56  107.99
Tg 88,15 99,33 98.04 95,17
T, 101,06  122.98 110,08  111.37
Ty 116,10  100.43 113,30 112,95
I, 118.25  117.60  116.99  117.61
Tyg 111,80 107.07  105.02  107.96
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Table 30 Values of Simple Correlation Cuefficient

“;"I%: Characters correlated Correlation creflicient
1e W uptake of rice at harvest {kg/ha) 0.81 E":v@ﬁ'
and grain yvield
25 Protein content (%) of grains at %3-83}5‘5&
harvest and grain yield
3,  Ammonia (NH,"-¥) nltropen content "
at 3rd day of fertilizer applicetion G.9531
gnd grain yield
b fmmonia (NH, -N) nitrogen content N
at 4th day of fertilizer applicabion 0.9392
and grain yield
9. Anmonizs-nitrogen content at S5th day =
of fertilizer application and grain 0.3320

yield

* Significant at 0.05 level



1t was observed that the treatments Tg Th Ts
7y * 14
Ty T. and T,,. were gtatistically on par. 7. was inferisr
Ty °5 10 6
to all treatments applied with UDMU, TG was found to be
on par with TH with respect to the nitrogen uptake at

this harvest stage.

4.8 Correlation studies

The values of simple correlation coefficlents are

presented in Table 30,

N uptake of rice at harvest was correlated with
grain yield., Grain yleld was als» correlated with protein
content (%) of grains and with NHA”—N content respectively
at 3rd day, 4th day and 5th day after application of ferti-

lizers.

In these studles it was found that the corrslation
of the grain yield with N uptake of rice at harvest and
protein content (%) of grains are highly signlficant and
positive. It was also observed that there was hlghly
sigmificant and positive correlations of grain yield with
ammonia form of nitrogen at 3rd, 4th and 5th days after
application of fertilizers.



Discussion



DISCUSSION

The results of the field experiment to study the
pogsibilities of using unsymmetrical Dimethyl Urea and
neemcake ag urease/nitrification inhibitors with the
fertilizer urea for increasing the N-use efficlency in
wetland rice soils are discussged below.

5.1 Inhibition of urease activity

Urea~N values recorded from the soil samples during
the three split applications of fertilizers throw light
on the extent of urease irihibition in the various treate

ments.

On appraisal of the data it is observed that with
respect to the control plot there is a rapid rate of urea
hydrolysis. The decrease in ures-N contents (expressed
Ain percentages) obtained for control (T.,) after one, two,
three and four days of basal applicstion of fertilizers
are 79, 99, 96.5 and 99.8 respectively,

Tg (urea and neemcake) followed a ureolysis pattern
much similar to T1 indicating the lesser infiuence of
»
neemcake on urea hydrolysis. The values obtained for urea

hydrolysis (expressed in percentages) with respect to T6



are 78, 86, 96 and 99.7 respectively.

Tg (urea ¢« UDMU (1/9th of urea) + neemcake) is
found to be superior to all other treatments with regard
to urease-inhibition. The drop in urea-N content (percen~
tages) with regard to Tq are 48,5, 73, 83,2 and 96.2 res~
pectively after one, two, three and four days. The superior
performance of this treatment may be due to the cumilative
effect of higher dose of UDMU amd neemcake., The above
values of reduction in urea-N respectively for T7 are
55.9, 739, 84 and 96,7, T., is seen less efficient than

‘1'9. This is perhaps due to the lower dose of UDMU in T.,.

Tyg (urea + UDMU coated (1/3th 2f urea) + neemcake)
i3 found to be less efficlent than ‘rg This indicates
that eocating of urea with UDMJU is not as effective as

mixing it with urea,

The amount of urea~N being hydrolysed wiih respect
to T, are 51, 74, 83.8 and 96.3, T, (urea + UDMU (1/5th
of urea) is found to be on par with T4y, This ie supported
by the result that T7 and T3 are statistically sn par
during second topdressing. It is obsgerved that neemeake

is not effective as a urease inhibitor.

In general, comparatively faster rate of decline



in urea-N content is observed in the plots not treated
with UDMU and urea hydrolysis is seen at a slover rate

in plots treated with UDMJ. This indicates the differen=-
tia) inhibition on urease activity brought about by diffe-
rent levels of UDMU,

The urea~N values recorded in the verious treat-
ments showed that there is a relatively faster rate of
urea hydrolysis during the first two days after application
of fertilizers. Sinmilar cbservation was made by Thomas
and Prasad {1982).

It is observed that for all treatments, in general,
more than 90 percent of the urea applied is hydrolysed
within four days after application of fertilizers., The
quicker disappearance of urea-N under waterlogged econdfi=-
tion is due ¢o its more rapid hydrolysis, under the high
moisture regime (Sannigrahi and Mandal, 1987). In flooded
rice solils urease activity is known to be higher than in
upland rice soils (Baruah and Mishra, 1984).

2:2 Ammonification rate as influenced by avplication of
UDMJ _and neemcake

The data on NH,"-N in the soil during the three
split applications of fertilizers give a clear plcture of



the influence of UDMU and neemcake as urease/nitrification
inhibitors on the different processes involved in the

transformation of applied urea in soil,

In the initial periods after application of urea,
both smmonification and nitrification are operative side
by side. The first process leads to the generation of
ammonium and the other to its utilization to form nitrate.

.

Ureagse inhibition will result in & slow rate of
ammonification., The fertilizer urea undergoes hydrolysis
only at & low rate due to the application of an urease
inhibitor. This will lead +to release of ammonia nitrogen
in small amounts over a prolonged perisd, The data on
urea~N values recorded for the UDM! applied plots indicates
that UDMU is having the ability to act as a urease inhi~
bitor,

In addition to the above observation, it is also
seen that UDMU 4s eble to act as 2 nitrification inhibitor.
Inhibition will result in a slow rate of formation of
N0 ~-N. Hence the Nﬁf-ﬂ content will decline only at a

3
slow rate in the UDMU treated plots.

The ability of UDMU t9 act aa urease as well as
nitrification inhibitors will lead to retention of Ni,'-N



in high concentrations over a longer period in plois
treated with UDMU,

The comtrol plot (T,) showed a rapid rise in
NH,*"'—N on the day after fertilizer application itself,
followed by a sudden f£all during 2, 3 and 4 days after,
The respective values in ppm are 7.3, 2.9, 2.0 and 1.9.

The corresponding values in ppm for Tﬁ are 7.2, 3.0,
3.6 and 2.6 vespectively,

Tg iz cobserved as superior with regard to retention
of NH,'-N. For Ty, the maximum value was recorded on the
second day of menuring and thereafter NHJ-—N content is
found decreasing at & slow rate. The NKA"-N values recorded
for Tg during 1st, 2nd, 3rd and 4th days are 5.3, 7.04,

5.6 and 3.3 respectively. The high availability of NHf—N
in '1‘9 may be due to the cumulative effect of higher dose

of UDMU and neemcake, The data on urea-N, NH,-¥, NO, "N
and MO, -N indicates that UDMU is effactive as a urease 8s

3
well es a nitrification inhibitor,

T1 o is seen to be less efficient than Tg. indicating
that coating of urea with UDMU is not so efficient as mixing
it with urea.

Faster rate of fall in Nﬁ;-ri content and an



accompanied faster rate of formation of NOB'-N is obzerved

for the control plot.

Tg (urea + neemcake) is seen superior to T, (control).
This shows that neemcake is possessing nitrification inhi-
bltory properties. High retention of NH;-N using urea
blended with neemcaske and urea coated with neemcake was

reported by Yadav and Shrivastava (1987).

A high retention of NH,*-N and a comparatively low
rate of nitrification iz exhibited by all the plots applied
with UDMU, in general, This is due to the differential
inhibition on urease activity as well as nitrification rate
brought about by UDMU at different levels. With respect
to the ability to aect as a nitrification inhibitor, neem=
cake is observed to be less efficient than UDMU,

It is clear that N, -N 1s retained in greater con-
centration for a longer perisd in plots treated with UDMU
and neemcake than the plots with urea alone. This high
avallability of Ni,*-N over a longer period of time in
soll s highly beneficial to crops, especially rice.

5.3 Inhibition of Nitrification

MO?)‘-N values obtained at the three split applications
of fertilizers indicated the degree of nitrification inhibi-

tion in the various treatments.



With regard to the control plot (Ty), the NO;-N
value reaches the maximum on the second day and thereafter
it decreasés st a rapld rate. For T1. the NC\E'«-W values
in ppm recorded on 1st, 2nd, 3rd and 4th days are 4.1, 7.7,
4,2 and 3.1 respectively during basal applieation of ferti-

1izers.

It is seen that the maximum value of NOB‘—N is
reached on the third day of manuring for the plots treated
with UBMU. Then the NO,"-N status is found decreasing at
a very slow rate, For example, with regard to TB, the
corvesponding values in ppn are 2.4, 4.6, 6.1 and 5.6 rese

pectively.

It is obmerved that Tg is superior with regard to

3
{ppm) recorded during the first, second, third and fourth

inhibition of nitrification, For Tg. the NO.”-N contents

days after basal application of fertillzers mre 2, 5, 4.3,
5,98 and 5.34 respectively. The superiority of ‘1'9 may be
due to the cumulative effeet of higher dose of UDNU and

neemeake, -

It 1s observed that Ty (urea + neemcake) is much
inferior in nitrification inhibition compared to those
tregtments applied with UDMU., This shows that neemcake
is less efficient as a nitrification inhibitor than UDMU,



It ig inferred that UDMU might be toxic to the
nitrifying bacteria and would have inhibited the nitrifi-
cation process. This is further supported by the data on
NHL:-N during the three split applications of fertilizers.

Several studies indicated that substituted ureas
are possessing nitrification inhibitory properties {(Gunasena
et al., 1979; Stepanov, 1984; Sahota and Sharma, 1985;
Yadvinder Singh and Beauchamp, 1985 and Monreal et al.,
1986).

It 13 observed that ‘1‘6 is better in performence
then the control (T1). The data on NH;-N alsa supports
the abilif{y of neemcake to act as a nitrification inhibitor,
Higher NHJ—N and low NO3"-N is obtained with application
of neemcake with urea. Biddappah and Sarkunam (1979) also
reported the presence uf higher NH;-N and lower N’Os"-ﬁ
by the treatment of urea with neemcake, in an incubation

study using laterite goil in moist aerobic condition,

Some inhibiting factor present in neemcake might
have been toxic to nitrifiers and thus nitrification

process might have been slowed down.

It is reported that the low nitrification rate in

neemcake blended urea may be due to the prasence of active



principles, viz., nishin snd nimbidin in the cz«:
(Qhakax‘avurtl. 1?79).

The low nitrification rate of urea blended wilth
neemcake waz repsrved by fFajkusar and Sekhon (13813,

Sathisngthen {1982) and Muneshwar Siagh and Singh {1986,

Yith vegard to the ma"-ﬁ, only very small amounts
are recorded in the experimental plots, Accumulation of
Hﬁ){-—!@ is not common 4n soil since there is oxidation of
NO, "=l to NOz"=N soon after its formation during the nitri-
fication process in wiich nitrite Tormation is an intere

mediate stage,

Y4ith respsct to the control plot, the NDZ"-»&J values
recorded during first, second, third and fourth days of
basal appliction are J5.16, 9,25, 1,08 and 0.76 respactively.
Ropy Tg’ the corresponding values in ppn are 0.22, 0,27, 0.43
and 0,68 respectively., with regard to TQ, the respective
values {ppa) are 0,22, 0.56, 2.35 and 0.59,

Lifferences in 34%)2'-32 content of the soil as
influenced by the treatments did not present zoy consistent
petiern to draw o conclusion. Biddeppsh and Sarkenan (1979)

in an incubation study in moist serobic soil with coaltar



and neem coeted urea, did not find any treatment influence

on NOZ"-N content .

Selective inhibition of neemcske on Hiirosomonas Sp
has been observed by Mishra et al. (1975) end Sathianzthan
(1982).

5.4 The influence of UDMI on the rate of nitrification
z2nd percentage inhibition

{a) Rate of Nitrification

Control plot (’I’.]) maintained a higher nitrification
rate for all the three split aspplications of fertilizers.
Percentage nitrification recorded for T1 during second,
third and fourth days are 73,23, 72.39 and 66,87 respectively.

With respect to Té, percentaze nitrification recorded
during zecond, third amd fourth days are 72,12, 60.66 and
63.97 respectively.

‘2’9 (urea + UDMU {1/5th of urea) + neemcake) is found
15 bhe superior with respect to inhibition of nitrification.
The nitrification percentage for '1‘9 for 2nd, 3rd and 4th
days of manuring are 39.39, 52.74 and 53,36 respectively.

Percentage nitrification is found t2 be less for
plots treated with UDWU and neemcake. It is due to the
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313 Effect of UDMJ and peemcake on the zrowth and yieid
gharacters of rice

1. Plant height

The observations recorded at various stages of
plant growth indicated that different levels of UDMU and
neemcake had significant influence in incressing the height
of planta.

Mean values of plant helght (cm) obtained for Ty
at active tillering stage, panicle~-initiation stsge and
harvest stage in cm respectively are 40,8, 62.4 and 103.7.
The corresponding velues for T1 are 37,1, 51.8 and 83,3
respectively and for TG, the values ave 38.%4, 55.6 and
89.7.

In general, it is seen that application of UDMU
is effective in augmenting plant height. The {nhibitory
property of UDNU might have resulted in a slow minerali-
sation rate enabling the availability of nitrogen for a
prolonged period of time., The nitrogen would have been
utilised by the plants for the development of vegetative
parts and would have fevouradly influenced the plant
height, This result is in conforwity with the findings
of Sushama Kumard (1981); Sobhana {1983) and Anon. (1984).



From the results obtained, it is evident that plots
treated with neemcake (Tg) are superior, in increasing
plant height to the control plosts (‘1‘1). Neemnake would
have congerved nitrogen to the maxfmum extent snd thus
favoursbly influenced the plant growth to record the maximus
plent height. Results obtained by Commen et al. (1977) and
Satbianathan (1982) lend support to this finding.

2. b f ille: e re mel

Varisus combinations of YDMU end meemcahe showed
significant effect on the number of tillers at the panigle
initiation stage. Number of tillers per square are obgerved
to be higher in plote treated with UDMU than control plots,

Humber of tillers per square metre {mean values)
at panicle initiaction stage with regard %o 'l‘g is 433.3.
The respechive valuss for '.rz and 1'7 are 408.6 and 421.6.
For ¥, {contrsl) it is 367.7 and with vegerd %o '1'5’ it 1s
385,

¥ uptake recorded at the various stages of growth
slso revesled that the rige plant has taken more nitrogen
in those plots treated with UDMU, Tillering is ¢losely
associated with the nutritionzi condition of the mother
plant which supplies nutrients ¢o the tillers upto three



leaf stage. The higher intake of mitrogen would have
resulted in the production of more number of tillers,

Beneficial effect of nitrogen to enhance tiller
production has been reported by msny sclentists (CGunasena
et al, 1979; Ajithkumsr, 1984 and Meera, 1986).

A high concentration sf nitrogen in the pootzone
favours vigorous tillering (Yoshida snd Padre, 1981).

3. Number of earheads per squaremetre

The application of UDMJ showed significant effect
in increasing the nuaber of esrheads per squaremetre.

The mean values of number of earheads per square~
metre recorded, for T9 T, and ‘1‘7 are 271.,3, 240.3 and
’
243 respectively, With respect to I, it is 204 and Lor

TG. it is 24,

The fact that incressed availability of NH,'sN
was more from UDMJ treated urea and neemcake treated
urea clearly illustrated the reason for the increase of
nunber of earheads per squaremetre. Nitrogen being the
key nutrient both for growth and yield attributes, 1t is
but nazbtural that the production of earheads has also been

increased by higher nitrogen uptake.



Similar result was reported by Meers (19886).

4. Thousand grain weisht

The results revealed thet thousand grain welght
inereased with application of UDIW,

The mean values of thousand grain weight recorded
for Tg’ 9.‘7 and T, are 26,7, 26.4 and 25,7 respectively.
The respective values with regard to 7, and Tg ave 24,9
and 25.0%.

It is but natural 4o record the lowest thousand
grain welght by untreated urea because of the lower aveila-
bllity of nitrogen in the soil, The application of UDMU
and neemcake would have inhibited the nitrification process,
and thereby prevented the subgsequent leaching end runoff
losses, making M *~N available for a longer period, This
hypothesiz iz confirmped by the fact that UDMU and neemcake
applied plots gave more NHi,’-N compared to untrested urea.
The avallability of nitrogen spread osver e longer period
resulted in the proper filling of the grains which subse-
guently increased the thousand grain weight. Thesge results
are in agreement With the findings of Oommen ef al. (1977)
and Meera (1936).



5, Yield of arain

It is observed that VDMU when applied with urea
1s effective in increasing grain yield.

The mean value of grain yield (ug na~') recorded
for T, is 3471.6. The respective values for 7, 7, T
9 2y “hy 75,
T7’ '.l’B and T,m are 3225.6, 3411.8, 3336,2, 3292.4, 3275.5
and 3383.3 respectively. Corresponding values for T; and
Té are 2439.8 and 2623.9 respectively,

The significant positive effect of UDMY an the
yield components like rnumber of produstive tillers per
squaremetre, number of ¢arheads per squaremetre and thousand
grain welght clearly bring sut the reason for the positive
effect on increasing yield of grain. The fuck that nitrogen
uptake ot various growth stages are aisc positively corre-
lated with the grain yield, further illustrates the supe-
ricrity of UDMJ.

Plots applied with neemcake were found to have
higher grain yields than the control plots, The date
ghowed that higher levels of nitrogen supply due %o applie-
cation of neemcake with ures resulted in a higher grain
yieid.



Field experiments for eamparing the different
nitrification inhibitors against untreated urea conducted
under various sgro-ecologlcal conditions have counglusively
proved the importance of nitrification inhibitors in
reducing N losses and subseguent increase in the grain
yield in rice. (Subbish et al, 1980; Anon, 1985 and Chen
and Lu, 1985).

The cumulative effect of availability of nitrogen
in the rootzone on the growth characters and yleld covmpo-
nents might have resulted in a higher grain yleld,

6. Strew yield

The mean value 5f straw yield (kg ha™) recorded
Lor Ty 18 3845, Yith vegard to TG, it is 4008.7. The
corresponding values (kg na™ ') with reapect to T, Ty Ty
T7' '3’9 and T"D are 4879, 4798.8, 500%.8, 3025.6 and 5113.9
respectively. ULMU treated plots are found $o be having
the weximum straw yield. Tg (urea + neemeake) is Ffound
to be better than ’1‘1, Straw yield was paximum in plots
where wmore nitrogen uptake was recorded., The part played
by nitrogen in increasing vegetative growth is well veco-
gnised. By providing a steedy supply of nitrogen through-
out the growing season, UDMU snd neemcoke might have

influenced the plants in producing more vegetative growth



which resulted in increased straw yleld.

The favourable influence of N on straw yield is
very well documented (Surendran, 1925 end Meera, 1986).

7. Mitrogen uptake of plant at varioys growth staces

Soil mineral nitrogen can be well correlsted with
nitrogen upteke {(Meera, 1986), Periodic aosil analysis
clearly indicated that application of UDMU and neemcake
resulted in higher availability of Ni,"=§¥ in soil. Hitrogen
uptake studies careled out at 35 days after transplanting,
flawering and at harvest stages clesrly indicste the supe-
riority of UDMJ and neemcake in inoreasing the intake of
mineral nitragen by the plant. Higher availability of
nitrogen naturally ajght have resulted in greater uplake
by the plant.

The mesn values of N uptske of rice (kg ha™')
obtained at 35 days after transplanting for Tg’ T,h '1'5
o are 53.68, 53.53, 48,73 and 49,74 respectively.
The sbove values for Ty and T are 38,34 and 41,64 respec~
tively.

and T

The mean values of ¥ uptake (kg ha'q} abtained at
harvest stage for '1'9’ T7' T, end T, are 1M7.61, 111,37,



114,88 and 105.32 respectively. The corresponding values
for T1 and '1’6 are 90.37 and 95.17 respectively. Applicstion
of nitrification inhibitors resulting in higher uptake of
nitrogen has been reported by Sathianathen (1582),

8, Protein eontent of grain

It is obmerved that applicstion of UDMU and neem-
cake increased the protein content of grain.

The mean values (percentages) of protein content
of grains at harvest stege for T, T, T, and T, are 8.89,
2, "4, 77 9
9,09, 9.13 and 8,97 respectively. The corresponding values
for T1 and Tﬂ: are 7,02 and 7.98 respectively,

Higher rates of nitrogen absorption consequent to
higher aitrogen availability might have resulted in higher
rate of protein synthesis. Thus application of UL¥U and
neemcake finally resulted in the productiosn of quality
grains,

Ajithkumar, 1984; Surendren, 1983 and Meera, 1986

have reported similar results.

9, Correletion studies

The yield attributing characters such as number of



productive tillers per squaremetire, nugher of earhesds
per squaremetre and thousand-grain weight are found to be
significantly higher in plots applied with UDMU and neem
cake, The greater grain and straw yilelds racorded in
these plots are the result of the cumulative and comple~

mentary effects of these yleld sttributing characters.

The nitrogen uptake is seen correlated with grain
yield, The value is significant end positive. This indie
cates that higher nitrogen uptake is responsible for the
higher yields in plots treated with UDMU and neemcske.

NHI:-N contents recorded st the various stages of
plant growth are well correlated with the grain yleld.
This indicates that UDM! and neemeske are capable of
retaining more NHQ*'-N in the 524l for a longer pepiocd,
This higher supply of uitrogen throughout the plant growth
resulied in increased nunbsr of tillers and earheads and
2189 proper development of filled grains, This resulted
in increased thousandgrain weight and finally for the
greater grain yields. This may be the reason for NH“*-N
positively corralated with grain yield.



Summery and Lonclusions



SUMNMARY AXD CONCIUSIONS

An investigation was carried sut at the College of
fgriculturs, Vellayani, during the first crop season of
1987 to £ind sut the possibility of vaing wasymmeitrical
dimethyl urea (UDMU) and neemcake {NC) in various comdi-
nations as urease/nitriflcasion inhibitors for inorsesing
the nitrogen use efficiency of weitland rice, variety Jaya.
UDMY wes applied ag mized and in the coated form, Two
levels of Ui, viz., 1/10th and 1/5th of the quantity
of urea vwere used for study. The experiment «as cavried
sub in a simple randomiged bhlock design with ten treabe

ment and three replicatisns.

Ths initial mnalvseis of the basic physico-chonical
properties of the goll from the ewperimental site wos
conducted. The periodical changes in the mineralisation
pabtern »f urea with application of UDMY were studied by
estimating urea-N, Wi, '-N, HO, <4 and N‘Dg”-ﬂ contonts by
analysing the wet soll samples withdrawn at varisus perisds
after application of fertilizers. The data geasrated from
the £ield experiment and laboratory studiss vwere subjected
to atatistical analysis to bring out the significance of
the important changes ohserved in the rate of hydrolysis

of urea snd nitrification.



The lmportant findinzs from these atudias are

sumnarised below,

{1}

(2)

(%

1y

(5}

4 fagber rate of hydrolysis of wrea, accompanded by

a rapid inerease in MHi,*~N was cbserved in unvreated
urea plots. On the other hand, & much slower rote of
urea hydrolysis and amponification was found in plots
treated with UDNMU, indieating the inhibition of urease
agtlvity by UINE,

Increasing the level of UDMI Lrom 1/10th of wrea to
1/5th of urea seemed to heve & positive effect in

augmenting the nivrification Anbibitory properties.

Plots treated with {urea + neemcshe) followod 2z pebtiern
of urea hydralysis similar to untrested plots indicating

the lesser influenes of neemecke on wrsa hydrolysic.

T, (urea + UDIY (1/5%h of urea)} + neemeoke) was found
to bhe superior bagsed on the nitrifilcation and wrease
inhibitory properties of the s0il as well a8 crod

performance.

Coating of UDWMU with ures wag found to be loss effcetive

as compared to the mixing of urses and UDMJ,



{6)

(7

{8)

(9)

{10)

Periodic 5011 analysis during the three split aoplicae
tions of feriilizers indiceted that retention »Ff !\i‘ﬂf-ﬁ
wes much higher in UL treated plots compeved {2 the

wbreated plots,.

A ravid rate of nitrification was exhibited in the
contrel plot, with simultenecus ineresse in NH,*-N
conient contrary 1o the much slower rate of ni<rifica-
tion in UDVU treated plots, showing thereby thot UDWU

poasesses nitrification innibitory properties.

Neencake (MC) was observed to be poosessing nitpificee
tion inhibitory properties but it is significantiy
lower than ther of VDMU,

Various combinmtions of ursas with ULMU, with neemcake
and both with UM and NC showed significant incrsase
in the height of plants &t active tillerinz and paniele
initiation svages and als> at harvest, Nuwber of
tillers per squaremeire g panicle initlgtisn stage
wos significantly inoreased due to the sppllcation of
.

The vieid »f grain was signifiszantly increasced by the
application af UDMI with urea. There was significant

increase in 9travw yield also by UDND treziment.



{11) The total mitrogen eontent of zoil in UDML ireated
plots vas high in all the stages »f crop provtb.
tutrested urea save the lswest nitrogen eonbsnt in
The sMl.

{12} Higher nitrogon upteke by the orop wag regorded by whe
treatrents applied with Uhwy,

{93) Application of UMY with uren ipcreased the protein

content 2f grain.

{14) Corvelstion studies revesled thst N uptake of rice ab
harvest {kg/fha) sod Ammonis mitrogen {i\mﬁ»—ﬁi) sontents
of the soll af vaerious perinds afver application of
fertilizers vwere pasitively correlated with vield
regulting sizndificont lnereose in the grain vield.

Fron the investigation carried oat, it has boem
posaible to obtein & systenatic accoumt of the extent and
nature of the differert processes imvelved in the mineralie

sation of opplied urea in g2il.

The resulits of the present study heve clesply
indiceted thot wasysmetrical dimethyl ures (UDHI) i
effective in inhibiting ureasc aotivity as well ag nlipi-

fioation. There has beon significant incrcase in the



availability of mimeral nitrogen for the crop, as evidenced

by the i\%ﬁﬁﬁwﬁ contents recorded at verious g@r&mﬁﬁt
Increased nitrogen uptake by the plant is m&:ﬁ% for
plots treated with UDNU, Obviously, the increased yisld
and better erop performence are due to the morve efficient

nitpogen conservation in the &6i1 with spplication of UDMI,.

Neemcake ig sbserved ©o be ineffective in inhibiting
urease activity while it is efficient in retardation of
nitrification in the seil, though not to the extent of
un, '

Findings of the present study paved the way fop
the following future lnes of investigetion.

(1) To find out the optimum level of UMY as an ur
nitrifieation inhibitor in wetland pice soila,

sase/

(44) To study the effect of application of DMy with urea
on the upteke of other mutrients.
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APPENDIX Iia)

Abstract of Split plot ANOVA for Basal applicetion of fertilizers

Mean Bun of Sguares

Source ag Ureasil N, N0, =it N0, =N
Replication 0.002 0.019 0.013 0,007
Red k2 kY FR
Tahibitors (4) 7 .880 5 o290 0,070 0,050
] ] L33
Interval (B) A 828,950~ 156.240 ©  4156.220 1.880
; -3
Ax B 36 0,959 2,950 2,320 0.053
Error (2) 20 0.007 0,008 97.210 0,008
Total 149

* Significant at 5% level

% Significant at 1% level



Soure®

Replication
A
Error (1)
B
AB
Error (2)

Total

df

18

45
100

179

1st top-

dressing
0.02
6.11
0.02

699«59**

**

1.21
0.02

APPENDIX 1(b)

Abstract of Split plot ANOVA

Ur©a-N

2nd top-
dressing

0.004
4.04
0.02

*

*
554 _40
*%

0.57
0.007

i tewran . in n m»—

M&t&n Sun of Squares

s NH4™-N NO3”-N

1st top- 2nd top- 1st top- 2nd top-
dressing dressing dreeling dressing

0.02 0.12 0.002 0.001
P *# »»

4.54 3.27 0.34 0.078

0.01 0.009 0.002 0.003

*

214 .86** 179.19 155.92 197.05
*

2_49** 2.06 2.63 15.007

0.007 0.010 63.40 101.44

* Significant at 5# level

** Significant at 1# level

1st top-
dressing

0.011

0.879
0.001

*H#
1.85

*5

0.033
0.022

NO2*-N

2nd top-
dressing

0.004

**x

0.032
0.002

*

2.14"

**x

0.01
0.003



APPERDIZ 1T
Abstract of Anslysis of VYarlance Height of Plents {em)

Mean Jum of Squarss

Source 4f  Aotive tiller~ Fanjele inle Harvest
ingz stage tiztion stage stage
Repucaﬂ.&n 2 h ] 013 6-66 ?13‘3
i1 i L1
Troatpents ke 4,08 27.96 122.12
Epror 18 141 1,08 6,73
Total 29

APBEHDIY IXX
Analysis of vardiance table

Runber o2f tillers por squarenstre

Source <74 55 53 ¥
Replication 2 1008450 504,25 &BQM
Treatnents 9 k] 32&1 30 1 ‘}73‘» k‘s B 1“5
Brror ki1 3140,00 1744k

Total 29 17409452

3% = Trostmente 7.5%
G - Treatannts 22.68



APDEHDEN IV

ipadyels of variance Sable
Hupter 22 surbeads per squarsasire

Bource ag [ 2R T
seplication 2 2597.29 1236,63 Gatsh.
T®
Trostments @ F0B822 .83 1202.54 5.35
Errap 18 3411 .35 189,52
Fotal 23 16751.50

G Treatments 7.9
S0 Troatunents 27%.82

AP ¥

Spelyels of varinnce table
Thousand grola weight {g)

aJoures a2 5% N ¥
Kepligabing 4 1,18 357 ?.a‘»}BM
Proatuents 3 1318 ‘gq‘iﬁ §n?§§l )
Erprop 18 Se5% 0.2

Fotal 23 44,86

@
&

5% Treataeats Q.28
Tregtbwnis 0.76

[e]
ol



AFENDIX WL

Analysis of varisace table
Yield of gratns (ki/ha)

Bource af 53 Bk e
Realication 2 16453 25824,00 .08 N
Treatmontp 2 3257132 3E1905 .82 43,20
Lrroy 18 150784 B376.545

Tatal 29 34555554

%L Treatmente 52,84
LD Preatments 137.01
APPRNDIX FII
Analvals of variaence table
Straw yield (kz/ba)

Source af 38 e 7
fepiication 2 136256 63123.00 3467,
Treatuents g S77592 63415470 BhelS
Eprror 18 Baha2h 18345,78

‘Total 20 &V

,
&

Treatosnts  79.63
€ Trembtwonts 233.862



AR5 NDTH VITL

Abstract of Anzlysis of varisnce
Hitrogen congentratism in percentage

HMean sun 2f sQqueres

at 3% days after st fldvering stage

2t haprvest stsge

transalanting
Lourss 3¢ leaf Fooks Lasf Hpota Dlousrs Lepe g Rants Tralins
feplication 2 0054 D015 00059 3,002 D.90% VL30T 0.003 ISy
E B e g o ¥ o
1 pestaents 5 0,186 0.019 0.236 © 0.037 0008 0.0147 0.008  8.0%°
Lrroar 14 G022 D005 D018 G010 0002 32003 $1e8302 3.00%
Total 2%




APTHOLY T

<palysls of varisnce table

vercentage protein content of grains

Bource €44 ot M8 £
Heplication 2 3,89 Oo0% Ded
K]
Treatnents 9 11.0h 1.23 1337
Erpor 18 1.69 0.09
wotal 23 12,78
g Treataments 0.18
Co  Treatments .92
APPUHIAR
Abstract of analysis of verinnce
1 yptake of rice {kg/ba)
Hean gun of squares
doures af at 35 deays st flswering &t harvest
after trangs~ stage
»lenting
fepliestion 2 4.8 1 a.ﬁﬁ-'}wp 3 2&»15&: .
Treatnents g 7842 111,86 PRl 44
Erpar 1% %459 9&1"3 :’5":%;;3(}
Total ay
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ABITRACY

An dinvestigetion was carried out at the College
of sgriculture, Yellayani, during the first erop season
of 1987 to ptudy the efficacy of the use of unsymucirical
dimethyl urea {UDIU) and neemcake {HC) im varisus combi-
nationg as urease/mlcrification inhibitors for iscressing
the nltrogen uwse efficlency in wetland rice soils of
Kerala.

Tre initial snalyeis of the basic physicomchenical
properties of the soil from the expervimental site vas
done, UDMU was applied along with urea as mixed and in
the eomted form. Two levels of UDMY, wiz. 1/10th and
1/5th of the quentity of urea were used for study, Neem
cake vas added at the rate of 49 kg/ha. Soil samples
vere withdrown periodically from the experimental plots
and snalysed in the laboratory for estimating ureas-i,
;m;«xx, ma'-ﬂ and £€03'~N contents in order to sbudy the
rate of mineralisation of urea. The experiment was cerried
out in a sinple randomised block design with ten trceatments
and three replications.

The study has revealed that wsyometriecal dimethyl
urea is effective in inhibiting urcase activity as well as



nitrification. Inereasing the level of UDMU fron 1/10tk

to 1/5th of urea hes & positive effect in increasing the -
nitrification inbibitory properties. Neemeake was found

t0 be ineffective in inhibiting ureshydrolysis, eventhough
it can act as a nitrification inhibitor., C{eallng of UDMU
with urea was observed less effective compared to the mixing
of urea and UDMY,

Feriodic s2ll emalysis during the three split
applications of fertilizers indicated that retention of
Nﬂl’*-m was much higher in UDMJ trested plsts compared o
the untreated plots, A faster rate of angonlfication was
ohserved in untreated urea plots, 9n the other hand, a
mich slower rate of uree hydrolysis was seen in UDWY
treated plots, indicating the inhibition of urease acule
vity by UM, The eontrol plovs showed a rapid rate of
nitrifisation contrary to the much slower rate of nitrifi-
cation in the plots {reated with UIMU.

411 the plots applied with UDI showed significant -
increase in the number of productive tillers and earheads

per squaremetre as well as thousand grain weizht.

T {urea + UDML {1/95th of uwrea) + neemczke} regorded /
the maximus grain and stravw yields. MNitrogen upboke duriag



the various stages of orov grovih was alse mpaxioum in
DY treated urea plots. HMaximug pratein gontent in graia
wag obtainsd in plots treated with UDMU,

Correlation studies rovealed that nuvber of pro-
ductive tillers, number of earheads per squaremetre,
thousand grain weight, MH,“=N comtent of the soil at
various perisds and nitrogen uptake at different growih

skages were positively correlated with yield,

The results of the zbudy have clearly brought out
the sultability of using UDHY ag ureage a&s well as nitri-
fication Sfnhibitors.



