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Kuttanad, the rice bowl of Kerala comprising an
area of approximately 870 sqg. km is a unigque agricultural
region in the world. Practically the whole of this area
lies at a depth of 3 - 4 feet below sea level and for the

major part of the year remains submerged under water,

Paddy is the most important crop in this region
producing about 1.5 lakh tonnes of rice contributing one
seventh of the States total. The agricultural operations
commence at the close of the rainy season, with the stren-
gthening of the mud embankments around the fields. The
water within the embankment is then pumped out and sprouted
paddy seeds are sown, During the growth period of the crop,
water stands at a depth of 5 - 7 feet outside the embankments,
the waves lashing out against the bunds. For this reason,
paddy cultivation in this area is considered uncertain and
risky. The harvest season, generally falls in February.
After the harvest, sea water is allowed to get into the
fields. Though this leads to a deterioration in soil stru-
cture, the practice has its own advantage, in that it pre~

vents toxic salt accumulation on the surface soil.

With the construction of Thaneermukkom salt water

barrier meant to halt salt water intrusion from the Arabian



sea into Kuttanad's paddy fields in the summer and to
regulate flow of flood water into the sea during the
monsoons, it has been made possible to raise an additional

crop in this area.

Origin of Kuttanad area as put forward by Velu
Pillay (1940) in 'Travancore State Manual' is that the
area was once a2 bay. The waters of Periyar and other
rivers laden with sediments were discharged into this bay
resulting in the formation of a sand bank linking up the
nearest points of the land. The bay, thus eventually
became a lagoon which gradually silted up and gave rise

to the present wet paddy lands and coconut gardens,

The soils of Kuttanad tract come under clayey, mixed
acidic isohyperthermic family of Tropic Fluvaquents., The
factors which have been particularly dominant in the develop-
ment of these soils are high rainfall, temperature,
hydrological conditions and vegetation. The organic matter
in these soils is resistant to decomposition and waxy in
appearance, most of which is lignitic and ether soluble

substances. The predominant clay is kaoclinite.

Soils of Kuttanad are grouped into 3 categories
1) kari 2) Xarappadom 3) kayal soils. Karappadom soils
occur along the inland waterway and rivers, and are spread
over a large part of the upper Kuttanad. Fertility problems

of karappadom soils are connected with strong acidity, high



lime requirements wide C:N ratio, low available nutrient
status, high percentage saturation of hydrogen and aluminium
ions. These characteristic properties are bound to have a
profound influence on the nitrogen transformation in these

soils (Kurup, 1967) and consequently the N uptake by rice crop.

Nitrogen efficiency in rice largely ranges between 25
to 30 per cént and seldom exceeds 50 per cent. The response
and recovery of nitrogen in rice depends on the mechanism of
transformation of added fertilizer material., Several nitrogen
loss mechanisms operating in crop fields are largely
responsible for low nitrogen recoveries, Hence it is highly
essential that steps be taken to check these losses so that
the Crops make efficient use of the fertilizer. High use
efficliency of nitrogen by crops depends on good soil condition,
adequate application of soil amendments, timely application of
fertilisers, suitable method of application, use of
nitrification inhibitors, coated or other modified forms of

fertilisers,

Studies at Rice Research Station, voncompu strategically
located for catering the research needs of the Kuttanad rice
cultivation have shown varying response to N application, its
time, method of application and sources, Application of lime
is an absolute necessity for raising rice crop in Kuttanad,
Liming ameliorated soil acidity and augmented Ca and Mg status

of soil. It has a profound influence on the lime potential and



N transormation in soils.

The commissioning of the Thaneermukkom bund and
introduction of an additional crop by avoiding a period of
flooding, has resulted in considerable variations in soil
acidity and allied soil problems. In the changed situation
of rice eco-system this study was taken up with the

following objectives,

1. To understand the basic mechanism of transfor=-

mation of applied nitrogen in karappadom soll.

2. To evaluate the best source of nitrogen for

rice production,

3. To find out the effect of interaction of lime
and nitrogen on the nitrogen use efficiency and yield of

rice,
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Kuttanad is formed by the deltaic deposition of
four rivers - Pamba, Manimala, Meenachil and Achankovil.
Being below sea level, intrusion of sea water is a problem
for rice cultivation. The soil contains large deposits of
sulphur, on drying sulphur dioxide is formed which gets
converted to sulphuric acid on further reaction with water.
A flooded soil is a dynamic hetercgenocus soll « water system
with oxidised and reduced soil layers. The nitrogen
transformations functioning in these layers are unique,
Precise information on these aspects are meagre, A brief
review of research works pertaining to the above situation

is presented below.

Nitrogen nutrition of rice plant

Nutritional studies of rice plant has been a subject
of interest from very long. Kumura (1956) found positive
correlation between tiller number and nitrogen content during
tillering. Tanaka et al. (1959) reported maximum tillering
and panicle initiation as the two peaks of nitrogen uptake,
Early application of nitrogen was found to promote leaf area
expansion (Murata, 1961). Wada and Matsushima (1962) confirmed
that the differentiation of spikelets was strongly promoted by

nitrogen supply.



Singlachar (1973) noticed that medium duration

varieties responded upto 150 kg N ha~l, A similar response

of medium duration varieties to 145 kg N na~1

wasa reported

by Sadayappan et al. (1974). Rethinam et al. (1975) reported
higher response of dwarf indica varieties to higher levels of
nitrogen upto 150 kg N ha.l. According to Roy et al. (1977)
application of nitrogen in split doses at planting, tillering,
panicle initiation and boot stage gave high grain yield of
rice, Studies by Ando et al (1978) revealed that at tillering

stage all ammoniacal nitrogen was used and that its supply

controlled the attainment of greatest number of tillers,

Nitrogen fertilisers increased grain yield in rice
(saho et al. 1980; Kumar and Sharma, 1980; Snitwogse and
Jirathana, 1981; Pandey and Dayanand, 1984; Kaushik et al..
1984), Gales (1983) found that leaf expansion was mainly
dependent on temperature, plant water stress and nitrogen
absorption. Reddy and Mittra (1985) confirmed from their
studies that crop fertilised with nitrogen produced more

tillers and grain yield,

This reveals that nitrogen fertilisers play an
important role in the nutrition and growth of rice plants,
leading to increased grain and straw ylelds when supplied

timely-

Iosses of nitrogen from soi].

Loss of nitrogen occurs through volatilization



denitrification, leaching and run-off, and fixation,

Gaseous loss of ammonia occured from nitrogen fertilisers
applied to soils (Kresge and Satchell, 1960; Reddy and
Patrick, 1980; Criag and Wollum, 1982; Ellington, 1986).

High losses of nitrogen under conditions of alternate wetting
and drying has been reported by many workers (Prasade and
Rajale, 1972y Reddy and Patrick, 1975; Tisdale and Nelson,
1975). Drainage studies in heavily manured rice fields
revealed that during monsoon crop season, the extent of
nitrogen loss from a low land rice field through leaching was
42 kg N ha~1 {Chakravorthy et al.. 1973). Large cquantities
of N was reported to be lost due to leaching (Yatazawa, 1977;
Misra, 1980)., Nitrogen was lost in runoff in Japan

(fakamura et 2l., 1977). Singh (1978) observed that a mean
loss 0f 3 kg N ha"'1 occurred due to surface run-off in
Philirpines, Padmaja and Koshy (1978) reported that a maximum
run-off of 70 per cent nitrogen occurred if the surface water
was drained on the same day of fertiliser application.
Fertilizer nitrogen entering the inorganic nitrogen pool was
subjected to biological interchange with solil organic fraction
(saito and Watanabe, 1978), Ammonium fixation was yet another
channel of nitrogen loss (Broadbent, 1979). Maximum nitrogen
losses from nitrite decompositlion occurred at about a pH of 5,
at lower pH, below 4, nitrification predominated and nitrogen
losses decreased (Ivanov, 1981), Denitrification losses were

greater in undrained and irrigated land, after direct drilling,



and following fertiliser application (Colbourn and Dowdell,
1984), About 10 per cent of the nitrogen applied as ammonium
sulphate was lost as nitrogen, by denitrification in 60 Jays
(Mian, 1985). Results of studiea by Reddy and Patrick (1986)
presented an indirect evidence that the process of rhizosphere
nitrification-denitrification was active in rice, resulting in

a significant amount of nitrogen loss,

Due to these losses of nitrogen occurring in different
ways from paddy fields, nitrogen fertilizers are used less
efficiently in this system than in any other food producing
eco-system,

Nitrogen uge efficiency in ricge

Plant recovery of applied nitrogen is dependent on
soil, climate and cultural practices.Studies in this field
from year back, has revealed that the recovery of nitrogen

Was very low. Patrick and Wyatt (1964) found that 20 per
cent of the total soil nitrogen was lost by drying and water-
logging of soil alone, Under low land rice cultivation, the
efficiency of arplied nitrogenwias only 10 to 50 per cent
(Reddy and Patrick, 1977). Meelu (1980) observed that
nitrocen recovered by rice under pot culture experiments
varied from 25.9 per cent to 59.8 per cent. The nitrogen use
efficliency in rice was less than 50 per cent (Mahendrs and
Singh, 1985), As nitrogenous fertilizers contribute to a

substantial proportion of the cost of cultivation of rice and



only a portion of the applied nitrogen 1s being utilised
by rice plant, as evident from the low recovery, it is

necessary to increase the efficiency of applied nitrogen,

Methods of increasing nitrogen use efficiency includes
split application, placement, foliar application, use of
nitrification inhibitors and slow release nitrogen fertilisers

(Oertti 1980; Surendra and Prasad, 1984).

Abraham et al. (1975) found that the application of

- "1
40 kg N ha 1 as neem coated urea was eguivalent to 80 kg N ha

as urea, Urea treated with neem cake increased grain yield
of paddy (Kulkarni et al., 1975y Shanker et al., 1976:

Jadhav et al., 1983), Neem cake treated urea was superior to
mahua cake extract treated urea (Manickan et al., 1976).
Chakravorthi (1979) reported higher efficiency of ammonium
sulphate, when blended with neem cake, Studies by Sharma
‘and Prasad (1980) and Pandey and Dayanand (1980) révealed
that neem coated urea increased paddy yields. According to
Sinha et al. (1980) neem cake has nitrification inhibition
properties and blending with urea helped in conserving

ammoniacal nitrogen in soil.

Blending neem cake with urea gave significant yield
advantage and savings in nitrogen, in experiments conducted
in farmers®' field at different locations in Kuttanad
(Operational Research Project Report, 1980). Increasing the

efficiency of nitrogen by blending urea with neem cake has been
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reported by Prasad (1980). In an AICRIP trial conducted
during 1983-84 at Mancompu, highest yields were obtained
when coal tar urea was used as source of nitrogen., Rao and
Shinde (1985) showed that neem cake coated urea was effective
in controlling leaching loss. Studies on the effect of split
application of nitrogen for high yielding varieties conducted
at Mancompu during 1968-'71, 1974-'78 and 1983-'86 showed no
significant difference between times of application,

{Koruth, Personal communication)

Rock phoschate increased grain yields in Kuttanad
(Kurup and Ramankutty, 1969). Sharma (1973) has shown that
application of sulphur coated urea is superior ¢to urea applied
in a single dressing or split Adoses, Mahajan and Kalstha
(1974) concluded that urea and asmonium sulphate were better
than calcium ammonium nitrate,PRaghavalu and Sreeram lMurthy
{1975) experimenting with different sources of nitrogen for
low land rice found ammonium sulphate superlor to urea, and
calcium ammonium nitrate. According to 5Saksena and Mehrotra
(1978) applied nitrogen were heavily lost from urea than
ammonium sulphate, Chahal gt al. (1982) found that basal
dose of neem coated urea and rock phosphate coated urea
ecually effective as urea applied as best split. Primed rock
phosphate was found to be as efficlent as superphosphate in
Karappadom, Kayal and coastal sandy soil in increasing rice
ylelds (Madhusoodhanan and Padmaja, 19282). Subbian (1983)

comparing different forms of nitrogenous fertilizers showed
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that rock phosphate coated urea was the best among the
sources tried and gypsum coated urea also showed promise,
Puchades gt al. (1984) found that nitrogen release from
sulphur coated urea was slow and that after three months
29,5 per cent’of the applied nitrogen remained in the
granules. Singh and Yadav (1985) recommending ways of
increasing nitrogen use efficiency in low land rice, high
lighteld the promise of rock phosphate and gypsum coated urea.

Thus it can be concluded that these products go a
long way by releasing nitrogen from fertilisers slowly. 1In
s0il, they undergo slow mineralisation or inhibits nitrifie.

cation and improves the use efficiency of nitrogen by plants.

The biological and physiochemical changes that

accompany waterlogging are important in determining the
suitability of the soil for crop production. The availability
of several plant nutrients and the production of toxic
substances are influenced by the restriction in soil aeration

resulting from submergence,

The decomposition of organic matter leading to release
of smmonium ions proceeds at a slow rate in a waterlogged soil
(Tenny and Waksman, 1930), Nitrate in a water logged soil was
found to be unstable and hence easily lost reports Patrick

(1960), Due to flooding alr movement through the flood water
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was restricted and the soil has no longer adequate supply
of oxygen. Then facultative and true anaerobes became
active, If reduction was intense, sulphate was reduced to
sulfide. The pH values were higher and had narrower range
than that of well drained soils (Reddy and Patrick, 1975).
Soil submergence brought about considerable changes in
electrochemical and chemical properties of soil which
affected the plant nutrition considerably (Ponnamperuma,
1972). A less efficlent group of organism with a low
nitrogen requirement w2s involved in anaerobic organic

matter deccmposition in waterlogged soils (Alexander, 1977),

Patrick (1964) reports that pH changed from 4.6 at the
most oxidised potential to 7.0 at the most reduced potential.
The production of hydroxyl ions as a result of reduction of
ferric and manganic compounds and production of ammonia could
account for pH rises of 1,6 units in acid soils (Redman and
Patrick, 1965). The :H values of flooded soil was sensitive
to loss of caricndioxide and in most reduced soils it
equilibrated with carbondioxide at one atmosphere and the
value was 6,1 (Reddy and Patrick, 1975). Sunil et al. (1982)
reported that during submergence of soils under lab conditions
soil pH.gradually increased to stabilised values in the
neutral range. Kabeerthuma and Patnaik (1982) noted that in
acid soils, the pH increased on flooding. At 37°C, the

onset a~d complete reduction of nitrate was most rapidly
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effected at pH 7.5 while higher or lower pH values delayed
the onset and decreased the rate of nitrate reduction (Usha
and Alan, 1982), Campbell and Zenter (1984) and Wickramsinghe
et al. (1985) reported that soil pH is inversely related to
soil nitrate nitrogen. Studies by Martikainer (1985) showed
that nitrification was inhibited by ammonium sulphate and
Potassium sulphate added to soil from organic horizon of a
pine forest at pH 4.7 but stimulated at pH 6.6 and that soil
pH was decreased by salts but increased by urea. According
to Goodroad, and Keeney (1984) and Roseberg and Christensen
(1986) the rate of nitrification of added ammoniacal nitrogen
increased with increasing soil pH and nitrification was much

slower in strongly acidic soil than in near neutrz) soil.

Submergence for 30 days increased specific conductivity
values and it was clcsely related to the organic ma:ter content
of soil. Organic matter influenced specific conductivity in
2 ways - by production of ionisable reduced organic materials
and by serving as an ensrgy source for reduction of inorganic
compcunds to more solubla forms {(Redmen and Fatrick, 1965).

The increase i coanductance during the first few weeks after

2 2

flooding was du= to release of Fe+ and Mn+ following

reduction of insoluble iron and managenese hydrous oxide,

2 2

displacement of cations from soil colloids by Fe+ and Mn+
(Ponnamperuma, 1977)., Sunil et 21. (1982) reported that due
to submergence the electrical conductivity of soils was almost

doubled and reached peak values by 4th week and remained so
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upto 5 weeks and then decreased. Salts increased electrical
conductivity of soil in acid conditions, and the salts had
inhibitory effect on nitrification (Martikainer, 1985).

Redman and Patrick (1965) found that the redox potential
decreased from high values immedistely after flooding to very
low values after 30 days. Iron compounds were active in reta-
rding decline of redox potential after submergence, Kedox
potential of highly reduced soils was increased by addition
of nitrate. 2ccording to Van Cleemput and Patrick (1974)
nitrate reduction rate increased with increasing pH and
decreasing redox potential., Reddy and Patrick (1975) reported
that, for continuocusly anaerobic condition, the potential
decreased rapidly to =300 mv and remained constant thereafter,
Studies by Reddy and Patrick (127€) revealed that rzdox
potential vzlues below +340 mv wae fovourable for denitrifie
cation, Fonnamperuma (1377) found that redex potentisl
affects nitrogen status of the soll, avallasbility of
phoaphorus and silicon and generation of orgznic acidz and
hydrogen sulphite, Buresh and Patrick (1981) concluded that
denitification is dominant in soils with Eh less than -100 mv,
Reddy and Pzatrick (i926) confirmed from their works thai an
Eh value of 300 mv at pH 7 was the break point between

oxidised and reduced zones,

Thus it can be summarised that submergence has profound
influence on the physico-chemical properties of rice soil) which

in turn affect nitrogen transformations in the soil,



Soil acidity is common in all regions were precipitation
is high enough to leach appreciable amounts of exchangeable
bases from the surface layers of soils. It has been proved
that liming has a direct influence on the nitrogen transfor-
mations in acidic scils (Tisdale and Nelson, 1975), Studies
by Murali and Nielsen (1978) revealed that nitrogen content
in asrial parts of soybean increased with liming acid sulphate
soill, Murphy and Follet (1373) found that liming of soil
reduces acidity and stimulated nitrogyen fixation, According
to Thiagalingam et zle. (1979) growth of rice and scil pH were
increased by application of lime to flooded acld sulvhate soil,
Rice yields increased on liming acidi- -oils {Gajuhiye, 1980).
Merzlyakov et al. (1281) noticzd that épplicatioﬂ of iime or
coan-hoarth slay increased the urtoke of soil and fertilizer
nitrogen. Studizs by Attanandans and Vacharotayan (1984)
raveaied that lining sas very necescary for solls with pH less
than 4.5 for good yields. Subba Ruo and Ahmed (1934) concluded
that raising the pH 0f extremely ocicdic s0ils from 4 to S5 with
Ca(OH)2 and NaOH solutions resulted in shorp increcse in urea
adsorption., Liming acidic soils incressed the pB
(Chanchareonsook ~nd Panichsakpatna, 1984; Datta, 1984; and
Yarla et al. (198%5)., The favourable results produced due to
liming of acid soils could be attributed to a four fold change

as described by Baligar and Benlett (1986),
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1. Eliminates acidity and reduces toxicity of aluminium
and manganese.

2. Improves structure and calcium, phosphorus and
molybdenum availability.

3. Creates favourable conditions for symbiotic nitrogen
fixation,

4, Reduces avallability of zinc, manganese and copper.

Experiments conducted at Kuttanad revealed that
liming was essentia) for better matrient avallability and
vield Zncrease, Due *n the high scidity in these sonils
depletion of exchangeable bases, nutrient status and plant
avallable nutrients show extreme variations depending on the

vagaries of tropical ccnditions,

Iiming experiments conducted bk ubramoney and
Sankaranacrayanan (1263) concluded that fully vurnt lime, when
suplic L sowing gives maximun benefit. Anandavallii gt al.
{1966) reported that tine application of lime to uttanad soils
increased the availanle nitrogen in soil Kurup (1357) 4in his
studies revealed that liming favourad mineralisation of soil
nitrogen, Habdbeerthwaz (1959) reported that lining Increased
the availabillity »f nitrogen by enhancing the mdlneralisation
of organic matter, Sukwsaran gte szl (1371) and Kabeerthuma
and Chithranjan (1973) founl that lime acplication to kari and
karappadonm soils had bezneficlal e fects on growing rice and

that the optimum ddse of lime f£or maximum efficisncy was half
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the lime requirement for karappadom soils, Kuruvilla (1973)
suggested that acid sulphate soils of Kerala could be
ameliorated for growing good rice crop by leaching of salts
followed by applicetion of lime and contimious floodino,.
Kabeerthuma and Patnaik (1982) noted, in acid soils that the
pH increased on flooding. Liming ameliorated soil acidity
and augumented the calcium and magnesium status and lime

potential in soil {(Datta and Gupta, 1983;.

From the above review it can be concluded that liming
plays a definite role in acidic solls in modifying the soil
nroperties and making conditions suitable for availablility
of other nutrients., It also plays a major role in the
nitrogen transformation, Hence it is necessary that such

soils be limed for better yields,



MATERIALS AND METHODS
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MATERIALS AND METHODS

The present study was aimed at studying the
mineralisation pattern of different sources of nitrogen

in karappadom solls and their interaction with lima,

The study comprised of two parts,
e Lahoratory experiments

B, Pot - cultura experiment

i'ne experiments were conducted during the perlod from
January 13386 to December 1386, at the College of

Horticulture, Vellanikkara, Trichur,

The s5il for toth the experiments was collected
Auring the —month of December 198% from the Rice Research
Station, Mencorpu, from a site where bulk crop of rice wvas
growr:s The scil taken €rom the top 15 om depth wac alr
dried under shade, sieved through 2 mm sieve and utilised
for the study., I‘echanical composition and important

characteristics of the s0il are given in Table 1,

Table 1. #~hysicowchemical prorerties of the soil,

A. Ehysical characteristics

Mechanical composition
(International pipe tae mathod, piper 1950)

Coarse sand 10.4%
Fine sand 19.53%
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Table 1 (contd.)

Silt 25,55%
Clay 40.82%
Textural class Clayey
Moisture at 1/3 atmospheric tension

(Pressure plate apparatus, Richards, 1948) 14.98%
Moisture at 15 atmcspheric tension »
(Pressure menbrens apparatus, Richards, 1247) 9, 658%
weter holding cepacity (aaxinog) 35 .4%

B. Chemical characteristics

pH (1:2,5 soil waier suspension)

(Flico pH meter, Tackeon, 1959} 4,5
Biectrical conductivity (1:2.% soil
water, suspension)

(Direct reading co-viuctivity oridge,

Jackson, 1958) Ce3 mmhes/com
Cation exchange capacity 27.23 me/100g

Organic caroon
CUalkliey and Bluck Nolhod, Fipep, 19560 T, 36%

Total nitiugen

(Macro~Kjeldhal, Jackson, 1958) 0e37%
Available phosphorus (Bray I extract)

WCnloxo - Lonnous reduc:d meiybdoplwsphoslc -1
blue colour method, Jackson, 1958) 11.66 kg ha
Available potassium (Neutral normal -1
aoniun acctata) 12% %g ha

(Flame photometric Method, Jackson, 1958)
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A, LABORATORY EXPERIMENTS

Laboratory incubation study was undertaken to study
the pattern of transformation of nitrogen applied through
different fertiliser sources under limed ard no-lime

conditions and also under two éifferent mcisture regimes,

The treatments vere:

1« No nitroger -~ control (LOC)
2+ Lime + no nitrogen-control (LC)

3. Urea (QSU)

4. Lime + Urea (LU)

5. Ammonium sulphate (L _AS)

f. Lime + armonium sulphate (LAS)

7. Neen coated uren (ynNCU)

A, Lime ¥+ Neem coated Urea (LNCU)

9. Neem coated armmonivm sulphate (L NCA)
10, idme + Neem coated ammonium sulphate (LNCA)
11. Gypsum coated urea (LOGCU)

12, Lime + Gunsum coated urasa (LGCU)
13, Rock ntogphste coated urea (LORPU)

14. Lime + Roek phosonate coatcd urea (LRPY)

Une set of trectments were kept at. complete sutmsrgence and

the other at 70 per cent of field moisture capacity.

Experiment (1) <Studies on coil reacticn of kararpadom soil
This experiment was aimed at studying the change in

pH due to submergence and liming of soil and its consequent
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effect on the transformation of different N fertiliser
materials, Soil water suspension (111) was used to determine
the pH of soil in all treatments, The pH reading was taken

at periodic intervals using Elico pH meter,

Experiment (2) Studies on the redox-potential (Eh) of
karappadom soil

This experiment was to study the change in Th due to
submergence of soil and its effect on the transformation of
different N fertilizer materials over a neriod of time,

(30 days) Soil~Water suspension (1:1) was used. The En
readings were taken using platinume-reference combination
electrode in an exidation Reduction Potential meter., Model
RM=1K of TOA Electronics Ltd, (The referance electrode is
silver - silver chloride electrod=). The values were
corrzcted with respa2ct to the potentisl of standard at

ion electrode,

Experiment (3) :-:udies on the electrical conductivity (EC)
of Karavpadom soil

This experiment was intended to study the change in
electrical conductivity due to submergence and the effect of
N fertilizer materials and lime on the change in EC, Soil
water suspension (1:2.5) was used, The EC of the susvension

was measured using direct reading conductivity meter,
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Experiment (4) Studies on the nitrifying organism of
karappadom soil

Nitrifying bacteria, being difficult to isolate they
are usually detected in soil by suitable tests and determining
their most probable numbers (MPN), In this experiment serial
dilutions of 10 g soll sample were made and 1 ml aligquots of
each dilution were transfered into test tvbes containing 3 ml
sterilised NH4 - Caco3 mediun. The tubes were plugged and
incubated for 3 weeks, at 28°C for determining MPN of
Nitrosomonas., In the case of MPN for Nitrobacter, N02 - CaCG3
medium was used to enumerate the organism, At the end of the
incubation, they were tested with Griess-Illosvay reagent and
the negative and positive tubes were marked, Based on the

data the PN was calculated from table provided by Alexander

(1955),

Experiment (5) Nitrogen transformations in karappadom
soils at submerged moisture regime,

50il sanples (20 ¢g) were mixed with required guantities
of different sources as per treatments to give a final concene
tration of 100 ppm N with respect to soil, and kept in plastiec
containers, Lime was added a2t the rate of 1000 kg ha-l. In
the case of neem coated urea and neem coated anmonium sulphate,
neem was coated at the rate of 20 per cent by weight of urea
and ammonium sulphate. After the addition of lime, the soils

were kept submerged for 7 days, prior to the addition of the

fertiliser material, Absolute care was taken tc malntain
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equal gquantity of water in all containers by adding
distilled water., Sufficient number of replications were
kept, so0 as to remove duplicate gsamples at dlifferent
intervals for 3 months, Samples were analysed for

ammoniacal, nitrite and nitrate nitrogen.

Experiment (6) Nitrogen transformation in karappadom
soils at non-submerged moisture regime,

Soil samples were incubated in the similar way, as
in experiment 5, but, here appropriate quantity of distilled
water was added to maintain the soil at 70 per cent of field
capacity. Samples were drawn in duplicate and estimations

were carried out as in experiment 5,

Soil apalvsis

To 20 g soil, 2 M neutral KCl solution was added and
extracted for one hour., It was fittered through Whatman No,42
filter paper and the extract was used for analysis (Bremner,
1965), Ammoniacal nitrogen was estimated by steam distillation
(Bremner, 1965), nitrate nitrogen by chromotropic acid method
(Sdims and Jackson, 1971) and nitrite nitrogen by Criess

Illosvay method (Bremner, 1965),
Be POT-CULTURE EXPERIMENT

A pot culture study was conducted to find out crop
response to the application of different sources of nitrogen

along with the effect of lime,
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Soil

The solil for the experiment was collected from the
Rice Research Station, Moncompu, The detalls of the chara-

cteristics of the soil is given Table 1,

Season _and climate
The pot-culture study was conducted during the period
from June 1986 to October 1986. Meteorologlical data for the

crop period are presented in Appendix.I.

Lay out

The experiment was laid out in completely randomised
design, so as to sample two replications each at four
intervals viz, maximum tillering, panicle initiation, flowering
and harvest., Separate replications were set to sample soil at

these four intervals,

Ireatments

All the fourteen treatments of the laborstory experiment

were used in the poteculture studies also,

This is a high analysis fertilizer containing 46 per
cent N, It contains N in the amide form, It is readily
soluble in water and easily decomposed by micro-organisms

in soil.
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Neem coated urea

Neem (Azadirachta indica) cake is one of the easily
avallable non-edible indigenous cake reported to posses
nitrification inhibiting properties, Known amount of urea
was taken in a polythene bag and coal tar solution added
(2 m1/100 g fertiliser) and contents were mixed thoroughly.
Then fresh finely powdered neem gake was added at the rate
of 20 g/100 g urea and contents were again thoroughly mixed

8o that an uniform coating was obtained.,

Ammoniuym sulphate
This is the well~known nitrogenous fertiliser to the
cultivators of India. It contains 20-21% N, It is

crystalline, stable, soluble in water and stores well,
N mmo u

A known quantity of ammonium sulphate was taken in a
polythene bag and coal tar solution (2 ml/100 g) was added.
It was mixed well, then neem cake was added (20 g/100 q)

and contents were thoroughly mixed,

Gypsum ¢oated urea

The material used was supplied by Madras Fertilizers
Ltd. It contained 32 per cent urea N, 8,5 per cent calcium

and 6,5 per cent sulphur,
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Rock phosphate coated urea
This fertiliser material was also supplied by
Madras Fertilisers Ltd. It contained 31 per cent Urea N

and 4.6 per cent P205.

Lxop

The rice variety selected for the study was Jyothi,
a cross between PTB-10 and IR«8, This variety has a
duration of 110 to 125 days with moderate to profuse
tillering habit, good fertiliser response and an yleld
potential of 5.5 tons ha'l, The colour of bran is red and
the grain is long. It is moderately tolerant to BPH and
blast, It is susceptible to sheath blight and sheds grains

at maturity.

EQt=gulture

The paddy seeds were obtained from the Agricultural
Research Station, Mannuthy. The seeds were soaked in water
and incubated in a warm, moist place for sprouting. The
germinated seeds were sown on the third day, in pots previously
prepared for the purpose. The seedlings were pulled out on the
21st day after sowing and transplated into the prepared pots
containing 5 kg soil each. The soil in the pots were submerged
for two weeks., Lime was added and a week later the seedlings

were transplanted.
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irxigation
The pots were watered and the level of water

maintained uniformly upto harvest,

Nitrogen application
Fertilisers were anplied at the rate 90: 45: 45
N3 P205:K20. kg ha’l. Nitrogen was applied in two splits;

half at tillering and the remaining a week before panicle

initiation stage.

After gultivation
weeding and plant protection operations were carried

out as and when required.

Observationg
Periodic soil analvsis

5041 samples were drawn from two replications at

periodic intervals and analysed for NH: - N, Nog - N and

No;
NH: ~ N was estimated by steam distillation (Bremner, 1965),

NOS ~ N by chromotropic acid method (Sims and Jackson, 1971)

- N, The pH and EC of the soil was also recorded.,

and NOE - N by Griess - Illosvay Method. (Bremner, 19G5)

Srowth parameters
The plants were selected from each treatment and the

observations were made on these plants.
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Plant height
Height was recorded from the base of the plant to

the tip of the longest leaf.

Number of tillers
The number of tillers in a hill was counted at

periodic intervals, till harvest.

Laaf area index (LAI)

The plants sampled at different periods were used to
determine the LAIL, The total leaf area of the plant was
found out by measuring the length and width of leaves and
multiplying it with the factor 0.8, The leaf area index

was computed as follows.

- Total leaf area
LAT Total land area

D il er o)

The samples drawn for measuring LAI were used for
determining the dry matter production. The plants were
oven dried at 70° i 2°C and total dry weight expressed as

g plant '1.

Yie r
Number of vanicles per rlant
The number of panicles in each hill of each

replication was counted and the mean number of panicles per

plant was noted separately.
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Number of spikelets per panicle

The number of spikelets in each panicle of a
replication was counted and the average number of spikelets

per panicle was recorded.
G n

The weight of grains in each replication was recorded

and expressed as g pot.l.

Chew si
Total nitrogen
The total nitrogen in the plant sample was estimated

by micro-kjealdahl method (Bremner, 1965),
T ph ho

The plant samples were ground and P content determined

colorimetrically by vanadomolybdate method,
T t |

The potassium content in plant samples were determined
using flame photometric method. Chemical analysis of grain

and straw was done separatelye.
U N, P K

The N, P and K contents of the plant were multiplied

with their respective dry matter yilelds to get the uptake

values, It was expressed in mg planﬁ'l.



Statistical analysig

The data obtzlned from the incubation studies and
the pot-culture studies were subjected to statistical

snalysis using analysis of variance technicque (Panse and

Sukhatme, 1967),

30
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RESULTS AND DISCUSSION

The data from the laboratory experiments are
presented first and these are followed by the results

from pot-culture study,
L rime

Experiment 1. Studies on soll reaction of
karappadom soil

This experiment was undertaken to study the changes
in pH due to submergence and liming of soil and its effect

on the transformation of different N fertiliser materials,

The data on pH of the soil are given in Table 2 and
representative N sources illustrated in Fig. 1 and 2. The
change in pH due to submergence, application of lime, and
N fertilisers showed that liming increased soil pH compared
to its corresponding unlimed treatments, during the initial
days of submergence, Thereafter, though the limed treatments
recorded higher values, the difference was not considerable,
In the case of unlimed urea, the pH increased upto 5.3 on the
30th day and was maintained almost the same till the 90th day.
When limed, the pH was 6.2 on the 2nd day and it remalned
more or less the same till the 5th day. It gradually
decreased to 5.5 on the 45th day and was maintained at 5,6
till the 90th day, With unlimed ammonium sulphate, there was



Table 2, Changes ir pH of the s0il on submergence as influenced by Nesources

and liming

bays after incubation
Treatments 1 2 5 10 15 20 30 45 60 75 90
LOC 4.5 4.4 4,5 5.5 5.5 5.5 5.4 5.3 5.4 5.6 5.5
LC 561 565 5.4 565 5.5 5.6 5.8 5.8 S8 5.8 5.7
LOU 4.8 4.9 5.1 4.9 5.0 5¢1 5e3 5e2 Se3 53 5e¢3
LU 5‘6 6‘2 6:1 5‘7 5.8 5.9 509 5.5 5.6 506 506
LbAS 4.6 4.4 4.4 4.4 S.0 5¢2 5.3 S.1 5.2 5.5 5.0
LAS 4,7 5.2 5.0 5.3 5.3 Se2 54 5.2 5.8 5.8 5.3
LONCU 4.5 1.6 Sel Se2 5.0 5.5 5.6 S.4 5.5 5.9 6.0
LNCU 6.6 6.6 6.4 55 5.5 57 5.7 5.4 55 6.0 5.8
LDNCA 4,3 4.3 4.3 4.5 542 5.4 540 565 55 5.5 55
LNCA 6.1 58 5e? 5.1 5.3 5.5 5.6 546 5.5 5.5 5.6
LOGCU 4,7 4.8 4.9 Sed 5«5 58 5.8 5«5 5.6 5.7 5e¢5
LGCU 5.6 6.5 6el Se5 5.6 5.8 6.3 6.0 6.0 6.1 5.8
EORPU 4,9 4.8 5.1 5.4 5.5 5.6 5.6 5.5 5.6 5.6 5.9
LRPU 6.4 6.5 6.2 5.5 5.7 5.8 6.3 6.1 6.1 6.1 5.8
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th day, followed

a decrease in pH from 4,6 to 4,4 on the 10
by an increase by one unit, whereas, for the limed treatment,
there was an increase from 4,7 to 5.2 on the z“d day, After

the 10th day the value remained almost constant till the 45th
day. There sfter there was a slight iancresse to 5.8 and then

a decreage tc 5,3 on the QOth daye.

For coated fertilisers (NCU, NCA, GCU, RPU) the
increase in p due to liming was higher. When compared with
the uncoated fertllisers (Urea and AS) the difference between
limed and unlimed treatments were highly conspicuous upto
5 days. From the 30th day onwzrds, limed GCU and KRPU showed

th

and incresse in pH, On the 907 day the limed and unlimed

treatments had almost similar values.

Discussion: It could be seen that the pH increased on
submergence, This observation is in confirmity with the
general cbservation that pH increases in acidic soils on
submergence. (De Datta, 1981)., The restricted diffusion of
oxygen in flood water followed by s0il reduction which
involve the consumption of ut ion would have resulted in the
increase in soll pH. The Kararpadom soils have a high content
of ferric and manganic compounds (Pisharody, 1965) and an
increase in pH would be mainly due to the reduction of iron,
represented as

2

+ 3 H20

Fe(OH)3 + 38 + e sFe
A nearly stable pH attained after a few weeks of
submergence could be due to the stabilisation of partial

pressure of carbon dioxide. There was an increase in pH
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for all treatments because, the liming material reacted
with acid seil replacing the hydrogen ions on the colloidal
complex, Calcium adsorbed on the colloidal complex might
have raised the percentage base saturation and th~ pH

pushed up.

However, it should be noted that after 2-3 weeks of
submergance the oH difference between limed 2nd unlimed
treatments narrowed down. This was due to the effect of
submergence. It may be probable that beneficial effect of
liming was morc as a source of calcium in the soil than
ameliorating the soll gile The temporary neutralising effect
of livning 5n active acidity micht have been masked by the
ootential acidity of the soil,.

For limed urea, the pH increased sharply on the 2nd

day of submergence compared to unlimed urea and it gradually

reduced almost to the initial value after the 10th

day
(Fig.1). This temporary increase was probably due to the
beneficial effect of lime in enhancing urea hydrolysis. It
is established that urea hydrolysis increases soil pH, as
evident from the following reaction.

(NHZ)Z CO + 2 H

_—
2° (NH ), CO,

tt

By the 5 ! day, the hydrolysis might have been completed and

hence the pH daelined,

The increase in pH that was noted for limed ammonium

sulphate (LAS) could be due to the effect of submergence and



aprlication of lime. Compared to urea, the increase in pH
fer ammonium sulphate soon after submergence was not very
drastic. Hence, the higher prH maintained by urea was due to

hydrolysis.

There was an increase in nH for coated urea fertilisers
(GCU, RPY and NCTI) in the presence of lime, just as in the case
of urea, Therefor=, 1t could be that irrespective of whether
the material is coated or not, the process of urea hydrolysis

was enhanced by liming.

gxperiment - 2. Studies on the redox potentlzl of
Karappadom soil.

This experiment w2g aimed to study the effect of
submergence and liming on the £h of the s0il and its influence
on the transformation of N fertiliser materials, The data
pertaining to this is presented in Table, 3., and representative

N sources depicted in Fig, 3 and 4.

On the first day of incubation the Eh value ranced from
+255 mv for limed urea to +170 mv for limed rock phosphate
coated urea (LRFU)., On the 59 day, the value drastically
decreased in all the treatments., 1t ranged from +25 mv to
+90 mv. From the Sth day, the values increased, to a maximum
around the 10th days The Eh values Jdecreased therezfter till

the 20th day and was maintained till the 30th daye.

The limed treatments recorded lower values compared to

the unlimed treatments, iHowever, the difference was not



Table 3.

Changes in redox potential of the so0il as influenced by

Nesources and liming (in mv)

Days after incubation

Treatments 1 2 5 10 15 20 30
LOC +225 +205 +55 +166 +154 +30 +30
LC +200 +220 +75 +176 +164 +5C +50
LOU +250 +135 +75 +206 +234 +105 +105
LU +265 +180 +55 +176 +104 +25 +20
LOAS +245 +225 +60 +246 +274 490 +90
LAS +195 +200 +70 +196 +139 +35 +35
quCU +225 +130 +35 +196 +169 +50 +55
LNCU +175 +165 +25 +206 +149 +25 +25
LQNCA +215 +195 +90 +186 +294 +120 +120
LRCA +200 +165 +55 +196 +189 +80 +85
LbGCU +180 +135 +90 +186 +194 +80 +65
LGCU +180 +105 +35 +211 +169 +35 +35
LORPU +205 +185 +60 +201 +179 +70 +75
LRPU +170 +175 +45 +176 +144 +70 +75

9t
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th

drastic upto the 10 day. Between the coated and uncoated

fertiliser treatments, there was only a very slight variation.

Discussion: There was a rapld decline in Eh immediately on

th

submergznce ucoto the § day followed by a sharp increase

h

upto the 10 day. This initial ravid drop in Eh might be

due to the production of hydrogen on submergence (Tamane and
Okazaki, 1982) or due to the release of reducing substances
accompanying oxygen depletion before Mn (IV) and Fe (III)
oxide hydrates can mobilize their buffering capacity, There

was a gradual decline in Eh from the 1oth th

before the value got stablised at 30th day. The decrease in

day to the 20 day
Eh zfter the 10th day might be due to the decreased activity

of the oxidised phase, an increased activity of the reduced
phase and accompanied by an increase in pH, Results of this
observations are in confirmity with that of Ponnamperuma (1977).

The Eh values of +105 mv to 425 mv on the 30th

day of
submergence indicated that the main redox system operating
under this situation was ferric - ferrous and manganic =
manganous s3ystems, The high amount of iron present in the
soil would have prevent:d the decline of Eh to the neyative
v~lues, Hence, the reduction of sulphate to sulphides would

not have occured under the present situation,

Nitrogen sources were not found to influence soil Eh,

This might be because, no nitrates, which would have affected
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the Eh could be detected in any of the B-source upto 30th

day of submergence., There was a decrease in Eh value for
limed treatments compared to the unlimed treatments. This
could be due to the increase in pH of the limed treatment,

Eh varies inversely as pH (Redman and Patrick, 1965).

Experiment = 3. Studies on the electrical conductivity
of Karappadom soil.

This experiment was conducted to study the change
in EC due to submergence énd also the effect of N fertiliser
material and lime& on the EC, The data are presented in
Table.4 and those of a few representative treatments in

Fig. 5 and 6,

The EC values increased gradually with time of
incubation, Between treatments it ranged from 0,28 to 0.77

muhos/cm, on the 15% day and from 0.49 to 1.15 mmhos/cm on

h

the 90t day. The treatments with N sources had higher

values when compared to control. For both limed and unlimed

control, EC increased steadily from the 15th day onwards,

whereas, in the treatiments with N sources the increase was

noted from the Sth

day itself, On the first day the highest
value of EC was for the treatment with NCA followed by that
with ammonium sulphate (AS), All the cther treatments maintained

similar values, By the goth

day, for NCA the increase was from
0.75 to 1.15 mmhos/cm and for AS it was from 0,64 to 0.95 mmhos/cm.
There was llttle variation between other N sources on any day of

incubation.,



Table 4., Changes in electrical conductivity (EC) of the soils as
influenced by N sources and liming (in mmhos cm—1)
Days after incubation
Tregtments 1 = 2 - 10 15 30 42 60 15 20
Loc 0.30 0.30 0.28 0.29 0.30 0.33 0.34 0.42 0.58 0.55 0.65
| £ 0.31 0.28 0.34 0.34 0.39 0.40 0.38 0.39 0.46 0.55 0.48
LOU 0.26 0,28 0.33 0.34 0.41 0.43 0.43 0.38 0.43 0.55 0.73
p A 0.36 0.34 0.41 C.40 0.40 0.41 0639 0.35 0.42 0.50 0.68
LOAS 0.64 0.61 0.63 0.64 0.69 0.68 0.67 0.72 0.85 1.00 0.95
LAS 0.65 0,55 0.61 0.61 0.66 Ca66 0.68 0.70 0.87 1.00 0.95
LoNCU 0.28 0,28 0.36 0.36 0.37 0.37 0.40 0438 0.44 0,65 0.89
LRCU 0029 0,43 0.47 0.45 0.47 0.47 0.42 0.39 0.42 0.50 0.50
QONCA 0.77 0.72 0.73 0.74 0.80 0.82 0.81 0.77 0.91 1.00 1.15
LNCA 0.72 0,77 0.89 0.79 0.89 0.89 0,88 0.84 0.97 1,05 1.15
QaGCU 0.28 0,26 0.34 0.34 0.40 0.39 0.39 0.36 0.52 0.65 2.73
LGCU 0.27 0.44 0.47 0.51 0.55 0.55 0.52 0.55 0.60 0,60 0.75
QORPU 0.22 0.27 0.34 0.36 0.41 0.42 0.43 0.39 0.48 0.50 0.75
LRPU 0.40 0,39 0.43 0.43 0.42 O.44 0.46 0.43 0.57 0.70 0.70

€€
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Between the limed and unlimed treatments, limed
treatments recorded higher EC values, The difference, was
notable upto the 20th day, it narrowed gradually, reaching

similar values from the 60th daye.

Discussiopt There was an increase in EC following submergence

of the soil, for all treatments, This increase in EC might

2 2

be due to the release of Fe+ and Mot following reduction of

ingoluble ferric and manganie hydrous oxide, accumulation of
+ -
NH,, HCO3

colloids by Fe’

and RCOO™ and displacement of cations from soil

2 and Mn+2. Ponnanperuma, (1976) also reported
an increase in Eh on submergence. The higher EC values
recorded by NCA and A3, compared to the other N sources was
probably due to the dissociation of ammonium sulphate prnducing
ammonium and sulphate ions. There was an increased value for
EC in limed treatments compared to unlimed treatments., Liming
might have indirectly influenced the EC by lncreasing the ionic
concentration, Liming might have increased the concentration
of hydroxyl ions phosphates, molybdates etc. (Brady, 1974).
Towards the end of the incubaticn study, the values for limed
and unlimed treatments, were found to be more or less the sama,

The expected reason for this is the similarity in ions between

the limed and unlimed treatments, with perlod of submergence,

E t - 4. Studies on the nitrifying organisms of
KRarzpopadem soil,

As it is difficult to isolate the nitrifying organisms
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they were determined by their most probable numbers (MPN),

The incubation was carried out for 3 weeks, At the snd of

the period they were tested for No; « N with Griess -« Illosvay
reagant, It was found that the tubes set for determining

MPN of Nitrosononas as well as that set for Nitrobacter gave

negative results,

Diaguasiont The test tubes set for determining MPK of
Nitrosomonas contained ammonium ions in the medium, :iad
there been sufficlent organisms to convert this to nitrite,
the tcat would have given positive results with Gricses-Illosvay
reagent. As the results were negative it could be concluded
that there ware no sufficlient organism to carry out this
reaction., <imilarly, for determining “PN of Nitrobacter, the
medium had nitrite, Since there were no or-anisma tn convert
this nitrite to nitrate the test -ava negative result (by
producing rink colour with Griess « Illosvay reagsnt). it
could be assumed that the rate of nitrification in Karap-adom

soil was either slow or neglicible,

Experiment - 2. Nitrogen transformations in Kars-padom
soils at submerged moisture reginme.

This study wns conducted to under:stand the nitrogen
transformation of different N sources a»s affects4d by liming

in floaxded soil,

As no NO, = &N could be detected till the 30""4ay,

another set of samgles were ingubated for sanpling from
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th h

45D ¢o 00" aay.

NHZ - N contenti- The data are given in Table 5 (a) and

5 (b). Few representative treatments are illustrated in

Fig. 7 and Fig, €., The analysls of variance is presented

in Appendix, II,

The NHZ ~ N content increased gradually till the
day and then decreased till the BOth
h

th

4 day., Similarly,

on the 45%
th

day high values were recorded which decreased
by the 90 day. On an average, liming increased the

NHZ - N content.

On the 1St day after fertiliser aspplication NHZ - N
was maximum for ammonium sulrhate the content in all other
trzatment3 were on par and least value was recorded by RPU,
Liming diQ not significantly influence the NH: - N content,

‘The effect of interactizsn was significant znd maximum value

i

s veported hy Af, which significantly docreased on limdng,.
The NHZ ~ N content ir RPY znd NCU increcsed significantly

with liming,

On the 2nd day, the NHI - N content increased in all
sources except AS, The maximum content was recorded by NCA
followed by GCU. There was significant reduction in NHZ - N
content on liming. J{nteraction of N sources and lime was

significant with highest values recorded by unlimed coated

fertilisers (NCA, GCU, RPU), The limed treatments showed



Table 5 (a)., Effect of Nesources and lime on the amwoniacal nitrogen content
(ppm) of the soil at submerged woisture regime (1-30 Jdays)

Treat~ lat day _2nd dav 4th day
WWWWW
Urea 58,15 48.82 67.48 69,63 71.79 67.48 83.99 B3.28 84,71 73.94 83,27 64,61
AS 83,28 89,02 77.54 78.94 74,60 83,28 85.43 74,66 96,20 65.33 66.05 64,61
NCU 56.00 40,21 71.79 72.51 71.79 73.23 90.45 87.58 93,32 60.30 53,12 67.48
NCA 63,17 70.36 55.99 83.28 90,45 75,10 83,28 86,15 230.41 75.38 78.97 71.79
GCu 54.56 58.87 50,22 82,20 86,87 77.53 86.14 83,27 869,62 60.30 53.13 67.48
RPU 52.43 41.64 63,23 75.38 78,97 71.79 84,71 77.54 91.89 85.87 97.63 74,12
Mean (58.15) (64.38) (79.08) (74.90) (82,08) (89,.30) (72.03) (68.35)
‘P* CD(S5%) SEmt 'F* CD(5%) SEmt i CD(5%) SEmt ‘F* CD(S%)  SEmt
test Lest, fest Lest
Source Sig** 12,68 4.17 Sig** 5,51 1,81 NS - 3.38 Sig** 10,50 2,45
lime NS - 2.4 Sig* 3.18 1.05 Sig* 5.99 1.97 NS - 1.99
Inter-
action Sig** 17.93 5.82 Sig** 7,75 2.53 NS - 4.76 Sig** 14,85 4.82
A8 : Ammonium sulphate NCU : Neem coated Urea NCA : Neem coated amwmonium sulphate

GCU 1 Gypsum coated urea RPU 3 Rock phosphate coated urea.

contd.."..

£7



Table S(a) (Contdo-o)

——2%h day

llth day loth day

Source une limed

S .

~.23xd dav

Source un= limed

— €A

Source un~ limed

1imed

61.49 54,06 68,92
68,20 74.66 61.74
62,10 56,72 67.48
64,51 70,35 58,87
58,30 51,99 64,61
80,05 67.48 92,61

62.54)(69.04)

—2oth day

Source une limed

limed

70.57
50,97
61.36
684,35
51.68

78.74

71,79 69.3%
63.89 38.04
59.58 53,17
67.43 69,22
40,20 63.17
74.22 23,28
(62.8%) 64.37)

72.5% 77.53
51.69 64,61
55,29 40,20
54.59 41,54
54.20 54,56 53,84
63.8% 53,12 74.66

65.28){62,35)

67.48
38,77
71.79
67.55

Source un-— limed

Aimed

64.25
61.74
53.84
55,19
€6.76
71.07

638492
68,92
50425
48.64
64,61 58.92
76.10 56,05
62,90 61.38)

59.58
54.56
57.43
51.74

68,05
51.69
55.84
57.28
62.41
68,76

68.77 67433
73.08 30.71
69.77 42.92
48,66 65,90
53,18 71.64
64.46 73.07
62,82(58,59)

'F'test CD(5%) SEmt

‘F'test CD(5%) SEm+ 'F'test CD(5%)3Emt

'F'tect CD(5%) SEmt

'F'test CD(5%)SEm

NS - 2.43
NS - 6.68

Sig** 10.39 3.41 NS - 7.37
NS -  1.64 NS - 4.25
Sig** 14.69 4.76 NS - 10,29

NS - 7.5

Sig** 10.79 3.54
NS - 20,05
Sig** 15,27 4,95

77



Table 5 (b). Effect of Nesources and lime on the ammoniacal nitrogen
content of the soll at submerged moisture regime (45 to 90 days)

_ 45th day 60th day 90th day

Treatments Source unlimed limed Source unlimed limed source unlimed limed
Urea 76.81 77.53 76.10 71.54 74.66 68.41 68,38 73,22 63,53
AS 82,18 74 .62 89,74 6£6.74 69.41 64.08 60,66 66,77 54,56
RCU 83,63 83.99 83.28 62,81 58.14 67.48 56.70 48,79 64 .61
RCA 83,28 88,30 78,25 64,66 69,78 59,.53 55.25 45,85 64,64
GCu 84,17 85.07 83.28 58.43 47,43 69,44 60.73 59,59 61.88
RPU 80,04 78.25 81.84 74.67 70.37 78,97 67.48 64.61 70.38
Mean (81.30) (82,08) (64.97) (67.99) (59.81) (63.26)

'F'test CD(5%) SEmi ‘F'test CD(5%) SBmt 'F'test CD(5%)  SkEmt

Lime NS - 2,78 NS - 1.26 NS - 2.18
Interaction NS - 6.74 Sig** 9.47 3.07 NS - 527



Fig.7. AMMONIACAL NITROGEN CONTENT IN SUBMERGED SO0IL AS INFLUENCED BY N-S0URCES,
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almost the same value ranging from 67.48 to 83,28 ppm
irrespective of the source.

th

On the 4 day also, the content incressed, with the

highest value being for NCU closely fcllowed by GoU,  All

the trestmente were on par. Effect of liming was significant
in increossing NHZ ~ N c¢entent:, Whereas, the effect of
interaction was statistically insignificant.

th

On the S dav, the affect of N sources and inter-

action were significant, However, the effect of lime was
insignificant.. RPU recorded the maximum content £sllowed
by NCA, NCU and GCU gave the lowest values. Urea, AS, NCA
were on par. RPU without lime recorded high values but for

GCU liming increased the content of NHI - N,

th

Cri the © day nelther the effect of N sources, liming

or interactinn wasz signiflcant, RPU recordesd the highest
content, ~norg the Alfferent N sourcss,

th

The NH: - N content on the 11 day was significantly

influenced by the N sources and interaction, Treatments with
RPU, NC" and CUrea were on par and those with &3, NCU, and GCU

were on par. In combination with lime, the NHI - N content

decreased for AS, whereas, for RFU the content increased,

th rd

Though RPU maintained high values on the 16 and 23

day, there was no sicnificant influence on the NH: - N

content by the N sources, lime or interaction,
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The effect of N sources and interaction of N sources
and lime were significant on the BOth day. RPU and Urea were
on par but, superior to all other sources. Liming increased
the NHz - N content for RPU, GCU and NCA, Lowest value was
recorded by AS in combination with lime,

th

On the 4Sth and 90 day neither the effect of N

sources, lime nr interaction was significant. On the GOth
day effect of N sources and interaction significantly
influenced the NH; -~ N content, RPU and Urea gave higher
values when comnared with the other sources. In general,

liming increased NH: - N content on all days.

NO, - N content:- Nitrate nitrogen was detected only from

the 4sth day. The data are presented in Table 6 and analysis
of variance given in Appendix III,
th

With lime, the NOJ

day and thersafter it decreased, The nitrogen sources had

- N on the 45% aay,

= N anntent increased i1l the 60

3
with maximum valyes being for RPU followed by NCU, All the

significant effect on the content of NO

other source were on par. On the 60th day urea recorded the
highest value followed by AS which were significantly higher
thon NCA, GCU and R2U. On the 90°" day, effect of sources
were insigniflcant.

Effect of lime was insignificent on all days. On the

th th

whole, liming reduced the concentration on the 60 and 90



Table 6, Effect of Nesources and lime on the nitrate nitrogen (ppm) of
the soil at submerged moisture regime,

45th daz 60th qu 90th daz;

Treatment Source unlimed limed source unlimed limed source unlimed limed
Urea 1.99 2,00 1.98 5213 5.09 5.17 3.03 3.34 2.72
AS 2.03 20,31 1.74 4.82 5.09 4,55 3.47 3.93 3.02
NCU 2455 2,33 2.78 4.72 4,96 4.46 3.07 2.77 3.37
NCA 1.82 1.77 1.87 3.70 3.20 4,20 3.30 2,73 3.86
GCuU 2.24 2,06 2.43 4,26 5445 3.08 3.55 3.88 3,23
RPU 2.86 2,45 3.26 4,45 4,40 4,50 3,68 3.73 3,64
Mean (2.15) (2.35) (4.7) (4.3) (3.39) (3.30)

'F'test CD%45%) SEmt 'FPtest CD(5%) SEmt 'F'test CD(5%) SEmt
Source Sig* 0.60 0.19 sig* 0.76 0,25 NS - 0.34
Interaction NS - 0.27 Sig* 1.08 0.35 NS - 0.48

8%
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day, however, there was an increase in value on the 45th
daY.

Interaction of N sources with lime affected NO; - N

content significantly only on the so‘“

day. There was an
increase in content for urea, NCA, and RPU. The reverse was

noticed for AS, GCU and NCU,

Discussions On the first day ammoniacal nitrogen content was
found to be maximum in A8 treatment, The high value recorded
could he due to the NH; ions released from (NH4)2304. It was
also noted that this high content was not recorded in NCA,
probably because of the coating of neem, wnhich might have
retarded tne dissociation of (NH, ) _SO

4°2774°
normal rate of urea hydrolysis being completed within 2 to 3

Contrary to the

days, it was observed that maximum NHZ « N content was on the

t

4 h day for urea treatment. Hence it may be likely that urea

hydrolysis takes place slowly in this soil,

For the neem coated materials alsoc meximum NH; - N
content was noted within 3 to 5 days and thereafter it
decreased, The decrease was similar to that for the correse
ponding uncoated fertillzer, For GCU also the ammoniacal
nitrogen content was found t2 follow the same trend as for
urea, in the initial period., It might be due to the ecasy
dissolution of the gypsum coating which exposes urea and
hence GCU might have bchaved similar to that of urea, Whereas,

in the case of RPU there was a gradual increase in NH: - N
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grom the 2" to oth

day. This might be because of the
compartively less soluble coating of rock-phosphate over

urea which might have resulted in a progressive release of
nitrogen and subsequent hydrolysis, Hence, there was no sharp
increase as in the case of AS,

h

From the 5t day onwards, it was obszrved tha the

th - N content dscrezsz=d fcxr 211 N source expept for RPU,
High concentration of ammonium accumulation within the first
3 days would have resulted in an increased content of NH3
(agqueous) concentration in the sell solution which would have

been lost through NH_ volatilizaticon., The rate of nitrifie=

3
caticn was less, as indiczted Ly very low to negligible quantities
of nitrate nitrogen during the period of study. It was also
revealed by the nicrobial studles, Fence, N loss through
denitrificatior wi Mt rot b suhstontial vnder thie situation,

The detz revazled th3:t RFU wss the best sonree of N in reducing

the VN losses prolvably bucauss the rate of releagse of urea was

comparitively slower,

Between the unlimed and limed treatments, higher
NHZ - N was maintained by unlimed trezatments. For limed AS
there wss a decreace In content of NHZ -~ N compared +o unlimed
AG {Fige. 7). This difference could be attributed ts the

higher pd values noted in limed <, which would have resulted
in drastic losses of NH3 from the system. In the case of

ok
unlimed RPU an alternate increase and decrease in NH4 - N
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content was noticed, It could be due to the periodic
release of nitrogen. However, for limed RPU this pattern
was noticed only till the 10th day, thereafter there was a
gradual decrease in the content., This indicated that liming
affected the release of nitrogen from RPU, The reasons for

this however, could not be explained,

Experiment « 6. Nitrogen transformation in Karappadom
gsolls at non-submerged moisture regime,

This study was conducted to understand the nitrogen
transformation of different N sources, taking place at 70
per cent of field moisture capacity and the effect of lime
on these transformation, Jince, no Nog -~ N could be detected
till 21St day, a separate set was incubated for sampling

h

from 30t to 90th daye.

The data 2re presented in Table 7 {2} and 7 (b) and
few represantative treatments are illustrated jn Tic, 9 and

10. The analysis of variance is given in Appendix 1IV.

NHZ - N contents The NHZ -~ N content increassed procressively
reaching, maximum values by 14th day and then decreased by

st

217" Aday in all the N sources, except for NCA, ywhere maximum

value was ncticed on the 7th day itself.

N_Sourcest- There was significant difference between sources
on all the sawmpling days. On the first day highest value was

for AS (70.89 ppm). Urea recorded the least value (21,53 ppm)




Table 7 (a). Effect of Nesources and lime on the ammoniacal nitrogen
content (ppm) of the soil at 70 percent of field
moisture capacity (1 to 21 days)

—dst day ith day a———14th day 213t day
Tre:t- Source unlimed limed source unlimed limed source unlimed limed source unlimed limed
men
Urea 21.53 17.67 25.39 75.81 76,47 7t.16 92.33 ©3.55 91.12 85,16 83.88 86.48
AS 70.89 65,33 76.44 92,89 91,65 94,10 93.15 95.31 90.99 88,80 90.54 87.07
NCU 37.91 23,51 52,31 66,25 63,02 69.48 82,33 92,17 72.50 73.61 85,55 61.68
NCA 49,34 57.17 41.50 88,39 95,82 80,97 83,05 90,05 76.05 75.74 83,15 68,34
agu 49,01 58.28 39,73 74.97 79.59 70,34 89,61 89,68 89,55 82,20 87,77 76.63
RPU 42,99 36,75 49,22 86.54 79,26 93,83 97.24 97,16 97.33 96,06 94.37 97.75
Mean (43.12) (47.44) (80.97) (80.65) (92,98) (86,26) (87.54) (79.65)
'F'test CD(5%) SEm+  'F'test CD(5%) SEnt 'F'test CD(5%) SEmt 'F'test CD(5%) SEmt
Source  Sig** 6.00 1.98 Sig** 6,52 2.14 Sigw~ 3.01 0.99 Sig** 3.01 0.99
Lime Sig* 3.46 1.13 NS - 1.23 Sig* 1.73 0.57 Sighw 1,72 0.56
Inter-
action Sig** 8.49 2.75 Sig** 9,22 2.99 Sig** 4,26 1.38 Sig** 4.25 1.38

7G



Table 7 (b).

Effect of Nesources and lime on the ammoniacal nitrogen
content (ppm) of the soil, at 70 percent of field
moisture capacity (30 to 90 days)

Treate
ments

J0¢h day

source unlimed limed

250 _day

source unlimed limed

60th day

source unlimed limad

0th day

source unlimed limed

Urea 80,68 79.68 61,68 72,46 76,87 68,05 89.00 69,88 88.13 83.54 81.54 85.44
AS 87,53 89.77 84,53 89.68 87.75 91,57 90.13 90.69 89.57 87.00 91.07 82.91
NCU 69.77 81,08 58.47 64.42 65,71 63,13 T0.56 74.54 66.58 76.75 81.20 72.30
NCA 71.72 82.06 61.38 83.93 91,84 76.02 84,29 91.91 76.57 76,93 82.15 71,72
GCU 73.09 77.27 68.92 74.56 81.41 67,72 76.55 83.18 67.92 82.20 81.34 83,06
RPU 89.64 87.12 92,17 82.45 74,52 90,328 80.38 76.07 84,69 87.99 91.33 84.65
Mean (82.83) (71.25) (79.69) (76.15) (84.38) (78,93) $84.79) (80.02)
'P'test CD(5%) SEmt 'F'test CD(5%) SEmt 'F'test CD(5%) SEm+ 'F'test CD(5%) SEmt

Source Sig** 6.14 2,62 Sig** 5,14 1,69 Sig** 4,22 1,38 sig** 5.89 1.94
Lime Sig** 3.54 1.16 Sig* 2.96 0.97 Sig** 2,44 0,80 Sig* 3.40  1.12
Inter~

action Sig** 8.69 2.82 Sig** 7,27 2.36 Sig** 5,97 1.93 NS 8.34 2,70

<y
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NCU and RPU were on par and NCA and GCU were on par. On the

th

77" day., maximum content was recorded by AS (92.89 ppm)

followed by NCA and RPU. NCU gave the lowest value. Urea

+
4

day, followed by AS, twhich were on par. Lowest

and GCU were on par. Highest content of NH, - N was for RPU

on the 14%P

S v .Y . St
was for U, Urea and GCU were on par. On the 2177 day alse
RPU recorded the maxinaun eontent (96,06 vpm, followed by AS,

Urea, HWCA and NCU were on par,

Liming:- Limlng had significant effect on the ilH, - N content
on all days except on the 7th day. Liming reduced the content

on all days of sanpling except oa the ISt dav.

Interactioni~- The effect of interaction of N sources and lime
was statistically significant on all 4 days of sampling. The
addition of lime reduced the content for GCU and NCA on the
18t day. Whereas, it increased the content in all other

th

treatments, On the 7° day AS with lime recorded maximum

value of 94,1 ppm. The increase in content in limed RPU was

significant, whereas on the llth

day the content for all the
sources in combination with lime decreascd. 7The raduction
being significant for NCA and NCU, On the 215t day, lowest
value was recorded by limed NCU and highest by lim=d R:SU,.

From 30" to 90" gay.

As on the previous dates of sampling there was

significant effect of N sources on all the sampling days. On



th

the 30" day treatments with RPU recorded the highest content

followed by AS which were on par. They were significantly
superior to all other sources, NCU, NCA and GCU were on par.
On the 45th day maximum content was for AS followed by NCA

and RPU which were on par and the least for NCU (64.42 ppm).

h

On the 60t dsy maximum value was recorded by AS which was

on par with urez, FRFU zand NCA recorded significantly higher

NHZ - N content than urea and GCU, On the goth

value was for RPU followed by AS, GCU and urea which were on

day nighest

nar but i pificantly surerior to NCU and NCo,

Limnings- 7The effect of Liming was significant on all days.

Liming reduced the NH; - N content on all. dayse

Interaction:- The effect of interaction was significant

-1
on the 30" day. RrPU with lime recorded the maximum HHZ - N

content and NCU in combination with lime, had the least value,

R4
on the 45" day also RFU with lime had a high value., On the

+
écth day when all treatments with lime gave lower NH, - N
+

content, RPU with lime p=ve a hicher concentraticn of NH4 - N,

h

On the 90*h day effect of interacticon was not significant,

NOE - N :~ The 4dsta pertaining to this are prrosented in Table

8 and the analysis of variance in Appendix V.

th

The NO, - M content increcsed from 307 to 60" day

th |
h to +tha 20 h day. Iowest value was

th

and decreaseqd from 60t

for urea on 211 days. On the 30 Jay, the ~ffect cf sources



Table 8, Effect of Negsources and lime on the nitrate nitrogen content {(ppm)
of the soil at 70 percent field moisture eapacity.

Treat- 45th dav 60th dav 90th day
ment Source unlimed limed source unlimed limed source unlimed limed source unlimed limed
Urea 1.64 1.80 1.49 3.56 3,09 4,03 5.21 5.08 5.34 4.35 4,97 3.74
AS 2430 2.49 2,11 4,98 4,90 5.07 6425 5.84 6.66 4.58 4.64 4,52
NCU 2.63 2412 3.13 4,08 4.59 3.57 6.19 6.06 6.32 4,95 5.76 4,14
NCA 2.13 2.00 2426 3.78 3.65 3.91 5.56 5.54 5.57 4.72 4.32 S.12
GCU 2,21 2,00 2.41 4,65 4,32 4,98 5.06 3463 S.49 5.33 5.84 4.82
RPU 2,34 3.02 1.66 4,44 5.23 3.65 535 5.16 554 4.58 4.98 4.19
Mean (2.24) (2.,18) (4.30) (4.20) (5.70) (5.80) (5.09) (4.42)

‘Fltest CD(5%) SEBm+t ‘F'test CD(5%) SEm+ ‘F'test CD(5%) Sémt  'F'test CD(5%) SEmt
Source Sig*t 035 0.11 NS - 0.33 NS - 0.33 NS - 0.28
Inter-
action Sig** 0,503 0.16 NS - 0.46 NS - 0.46 NS - 0.39
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and interaction was significant but the effect of liming was
insignificant, The highest content was recorded by NCU
followed by RPU, which were on par. AS and GCU were on par.
NCU with lime followed by RPU with lime recorded maximum

No; - N, The effect of N sources was not significant on

the 45th, 63th and 90th daye. On the 90th day liming reduced
NOS - N content, excent, #or NCA, where in the content
increased significantlye.

Discussiopt~ Just ac in the case of submerged moisture
ragime, at 70 »er cent of field molsture capacity also, it
was noted that the NHZ
for NCA it was less by 20 ppms This could be attributed to

- N content for AS was higher, but

the dissociation of (NH4)2504 producing NH; ions. The neem
coating in NCA might have prevented this dissociation to a

certain extent and so the content was lower for NCA.

Fo:r al)l the uvre> sources bkoth coatzd and uncoated,

it was found that maximum value was obteined only on the

th

14 day of incubation, which elearly indicated that rate of

hydrolysis was much slower compared to that under submerged

condition. In the submerged soil, there was a sharp decline

h

in NH, « N content after the gt day (except for REU) which

+
4
indicated a faster rate of urea hydrolysis in submerged soil

than in an aerated soil. Howevexr, this is in contrary to the
observatior by Delcune and Patrick (1970) that urea hydrolysis

was slover under submerged conditions. Jdere olse, R4U



a8

maintained a higher NH: - N content which showed that the

release of N is much slower,

h day, the NHZ - N content was maintained

between 70 to 90 ppm; which indicates that the rate of

From the 30

nitrification was inherently low. This was confirmed in the
submergence and microbial studies also. The NHZ -« N content
for all ®N sources was higher on all days of incubation when
compared to that of submerged soil, The NHZ -« N released
might have gone into suil solution, in the case of submerged
soil and lost by volatilisation, whereas at 70 per cent of

field moisture capacity, it would have been adsorbed on to the

clay com;lex.

Ammonium sulphate maintained a higher content than that
of urea indicating that it was better than urea., Coated
fertilisers were not superior in retaining NHZ - N content
compared to uncoated fertilisers, as there was not much

L3
variation in the content of NH4 - N on any day of incubation.

POT CULTURE EXPERIMULNT

A, ANT o

Growth rarameters

1) Ple h ¢ The data on height of the plant are given

in Table 9., The analysis of variance is given in Appendix VI,

The height of the plant during panicle initiation



Table 9.

Height of the rice plant at various growth stages as
influenced by N-sources and liming {(in cm)

Growth stages

Panicle initiation

Flowering

Harvest

Treatments Source unlimed limed source unlimed limed source unlimed limed
Control 38,3 41.0 35.7 54,3 62.1 46,5 61,7 64.0 59.5
Urea 42,6 42.5 42,7 67.1 6743 67,0 69,0 70.5 67.5
AS 45,2 40,5 50.0 66,5 62,1 70,8 67.4 63.4 T71.4
NCU 43,5 41,5 42,5 61,0 56.9 65,2 67.2 64.5 70.0
NCA 42,2 42,0 42,5 5%.2 59.4 59,1 64.7 66,0 63.5
GCU 44,7 43,0 46,5 68,7 68,5 6.8 70.7 68,6 71.5
RPU 52.1 51.5 53.5 75.2 T73.5 77.0 T6.4 74 .5 78.4
Mean (43.1) (45.2) (64.2) (64.9) (67.3) (68.8)
‘F'test CD(5%) SBEmt 'F'test CD(5%) SEmt 'P'test CD(5%) SEm#t
Source Sig** 6,16 2,03 Sig* 10.40 3.43 Sig** 6,33 2,08
Lime NS - 1.08 NS - 1.76 NS - 1.02
Interaction NS - 2.87 NS - 4.8‘ NS - 2.95
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flowering and harvest was significantly influenced by the
different sources of nitrogen, Effect of liming and
interaction of lime with sources d4id not significantly

influence the height at any of these stages,

At all the stajes, RPU recorded the maximum height
and control the least. At flowering and harvecst GCU closely
followed RPU., Among the N sources, NCA recorded the least

height., All the other sources were on par.

i1} Number of tillsrs -er plant:  The data on numbrr of

tillers are ~r=cgented in Table 10 and Fi~, 1. Avpendix VII

gives its analysis of variance,

<he number of tiller was affected significantly by
the different sources at the PI stage. NCA recorded the
maximum number of tillers followed by GCU and RPU, which were
on par, Control gave the lowest value, Though not statistie
cally significant the same trend was observed during
flowering and harvest. ©On the whole, tiller production was
more in coated fertilizer treated pots at all stages, both

under limed and unlimed condition,

Liming reduced the number of tillers at FPI stage,
however, the effect was not significant at any other stage,
The effect of interaction of Nesource and lime was alsc

statisticelly insignificant.



Table 10.

Mean nurmber of tillers/rlant at various growth stages of rice
plant as influenced by Nesources and liming,

Growth ntaggg
Treatmente

Control
Urea

AS

RCU

RCA
GQu
RPU
Mean

Panicle initiation

rloveting;

Harvest

source unlimed 1limed

source unlimed limed

source unlimed limed

525 5450 500
575 6,00 5,50
750 7450 7.50
7.50 8,00 7.00
8e25 8,50 8,00
Be00 7450 252
775 9,00 €,50
(7.43) (8.85)

525 5.00 5.50
6,00 6,50 S5.50
6,75 6,50 7.00
7«75 Te00 8450
8400 7,50 8,50
B.75 8,50 9,00
900 9,00 9,00

{(7.14) (7,57)

5:75 6450 5.00
8,00 8,00 8,00
8,25 750 900
2.25 6,50 12,00
950 10450 8,50
8,75 8,50 9400
950 9,50 %50

(8.14) (8,71)

Source
Lime
Interaction

‘Flrest CO(5%) SBme

SLg** 1.5 D.49
i - De 26
R - D70

*Fitest CO(5KX) SEmg

NS - D24
H3 - DedS
[ - 119

'Fleeaat CO{5%) SEme

Aus - D96
N3 - De5Y
" - 136

19
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There was a gradual increase in the number of

tillers from PI to harvest,

111) Leaf area index: The data on LAI are presented in
Table 11 and its analysis of variance in Appendix VIII,

It is graphically represented in Fig, 12 (a) and (b).

The LAI was significantly affected by the different
Negources at PI, flowering and harvest, It was not signi-
ficantly affected by liming or Nesource and lime interaction,
The LAIXI increesed from MT to flowering but decreased from

flowering to harvest,

Between the different sources, maximum LAI was for
coated fertilizers, during all the stages, it being highest
for 5CU during MT and PI stages followed by NCU, During
flowering and harvest the maximum LAI wzs recorded by RPU
followed by NCU and GCU, During both the stages they were

significantly surerior to control,
3 Y !

Liming reduced LAl at &ll stages, hi her veiues of

LAI were obtained for N sources without lime. During harvest,
maximum value was for unlimed RFU,

iv) Dry matte ationt The data pertaining to dry
matter accumulation are presented in Table 12 and iig. 13 (a)

and (b). The analysis of variance is given in Appeniix IX.

The dry matter acecumulation was significantly influenced

by Megources during the PI1 stage and harvest. Liffecl of lime



Table 11.

as influenced by B=sourcaes and liming.

Leaf area index (LAI) at various growth stages of rice plant

Growth Maximum tillering Panicle initiation Flowering Harvest
%ﬁﬁgig source unlimed limed source unlimed limed source uniimed limed sourcs unlimed limed
ments
Control 0.42 0448 0.37 1.47 1.24 1.70 1.58 1.52 1.64 1.36 1.24 1.49
Urea 0.48 0,70 0.26 1.80 1.70 1.90 2,50 2.52 2.48 11,96 2.17 1.75
AS D.45 0.53 0.36 0.96 1427 0.65 3.21 3.56 2.87 2.56 2.92 2.19
NCU 0.60 056 0,63 1.97 2,17 1.77 3.27 3.60 2.94 271 2.96 2.46
NCA 052 0.46 0.58 1.73 2,18 1.27 2.83 3.02 2,64 2408 2.08 2,08
GCU 0457 0.46 (0,68 2.47 2458 2,37 3.24 2.96 3.51 2459 2,42 2,77
RPU 0«30 0.44 0.15 1.68 1.79 1.57 3.39 3.63 3.14 2.84 3.24 2.44
Mean (0,52) (0.43) (1.84) (1.60) (2.928) (2.74) (2.43) (2.17)
‘F'test CD(5%) 3Fm# ‘F'lest CD{5%) SEmt 'F'test CD(5%) ZREep  "T'cest CSB{SXK) It
Source NS - c.08 Sig** 0.66 0.21 Sig** 0.83 0.27 Sig** 0,56 0,12
lime NS - 0.01 NS - 0el12 NS - 0.12 NS - 0.10
interaction NS - 0.12 NS - 0.30 N3 - 0.39 NS - 0.26

€3
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Table 12, Dry matter accumulation at various growch stages of rice
plant as influenced by Nesources and liming (in g plant’)

e cama
owering Harvest
ments source unlimed limed source unlimed limed source unlimed limed source unlimsd limed
Control 2.68 2480 2,56 6,92 7.23 6.61 11.55 10,72 12.39 745 8,94 5.96
Urea 2,68 2,81 2.5% 7.93 7.87 8.00 17.11 14,46 19,76 9,55 9.07 10.04
AS 2,80 2.99 2.62 6.76 T.54 .98 15.82 16,57 15.05 11.58 10,07 13,.,1%
RCU 2.82 2.89 Z.75 8415 R,.33 7 .26 21.04 25,58 16,51 12.83 11.80 13.86
NCa 2,90 3.11 2,69 751 7.87 7.15 18.02 18,95 17.09 14.23 15,32 13,15
GCu 3,06 2.96 3.16 9.57 9,09 10.05 20,81 17.74 23.89 12.59 12.14 13,05
RPU 2.79 2481 2.78 Te43 7.30 7.56 18,09 19.59 16.60 13.94 15,40 11.40
Mean (2.,91) (2.73) (7.89) (7.62) (17.66) (17.32) (11.85) (11.4%)
'F*  CD(5%) CEm: 'F' @D(5%)  SBEmt *P' CD(5%) SEmt 'F'  CD(5%) SBEm: [
test test tesk ‘
Source NS - 0.06 Sig** 1,16 0.38 NS - 2.69 Sig** 1,99 0.65 ‘
lime NS - 0.03 NS - 020 NS - 1.44 NS - 0.35

interacti.
on_ NS - 0.08 NS - 0.54 NS - 3.81 Sig** 2.82 0.93 ‘
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was not statistically siggificant at any of the staaqes,
Interaction >f Ne-sources and lime was statistically signi-
ficant only during harvest, The dry matter accumulation
increased from Pl to flowering, but decreased from flowering

to harvest,

Comparino between the different N-gources it was found
that coated fertilizers gave maximum values compared to urea,
ammonium-sulphate as well as control, During PI stage, GCU
was significantly superior to all other sources. During
harvest NCA recorded the maximum value but wac on par with

RPU, GCU and NCU,

In the case of interaction, unlimed RPU gave the
highest dry matter fcllowed by unlimed NCA. Unlimed RPU
was significantly superior to all the sources in combination

with lime.

Yield parameters.

i) ©Number of panigles per plantt The data on number of

panicles are given in Table 13 and Fig, 14, The analysis of

variance is given the Appendix X.

The different sources of nitrogen had significant
influence on the number of panicles, The highest value was
noted for NCA followed by RFU which were on par, but,
significantly superior to control, urea and ammonium sulphate,

In general coated fertilizers gave a higher count of panicles.

The effect of liming and interaction of N sources with
lime were insignificant.



Table 13, Mean number of panicles/plant and spikelets/panicle of rice
as influenced by N-gources and liming.

M nicles a Mean number of i S ni
Treatments source unlimed limed Treatments source unlimed limed
Control 2.87 7«87 2.87 Conitrol 31.58 33.95 29,22
Urea 2.94 3.00 2.57 Urea 53.85 48,08 59.62
AS 3.18 3612 3.25 . AS 40,43 43,94 36,92
NCU 3.31 3.25 3.37 RCU 45,51 52,30 38.71
NCA 2.50 3.37 3.62 NCA 49.54 48,75 50.33
GCU 2.94 2.87 3.00 Geu 45,18 51.95 40.41
RPU 2.31 3.25 3.37 RPU 48,55 41,29 55.82
Mean (2.10) (3.19) Mean (45.75) (44,.43)
'F' CD{(54) SEm# 'F*  CD(5%)  SFmxt
test test
Source Sig* J.36 0.11 Source NS - 5.19
lime WS - Ge06 lime i - P
interaction N& - Cel6 interacticn N - 7e33

99
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i) N spike e : The data on number of
spikelets are pres=nted in Table 13 and its analysis of

variance given in Appendix X.

Neither liming nor N sources nor the interaction of
sources and lime was found to influence the spikelet number

significantly.

Grain yield raw yiel harvest index:- The data on
gr=in yield, straw yield and harvest index are given in

Table 14, +The analysis of variance is presented in

Appendix XI, Grain and straw yield are graphically presented

in Fig. 15,

The different sources of nitrogen had significant
effect on the grain yield, The lowest yleld was from the
control, and highest from NCA. In general, coated fertilizers
were found to give higher ylelds than urea and ammonium
sulphate. Coated fertilisers NCA, NCU, GCU and RPU were on
par. RPU and NCA were significantly superior to urea and
control, Interaction of lime and sources of nitrogen signie
ficantly affected the grain yield, Maximum yield was recorded
by unlimed RPU which was on par with unlimed NCA ana GCU,
There was significant yield reduction when RFU was combiined

with lime,

Regarding the effect of nitrogen sources on straw
yield, the same trend as that for grain yield was noticed.

Among the sources NCA recorded maximum straw yleld, followed



Table 14, Grain and straw yield (g pot'i) and harvest index as
influenced by Ne~sources and liming.

Grain yield straw yield harvest index

Treatments source unlimed limed source unlimed limed source unlimed limed
Control 13.24 14,98 11,50 16.57 20,80 12.35 0e45 0.41 0.48
Urea 18006 17-95 18.17 20017 18.35 22.00 0.47 0049 0045
AS 19.62 18.12 21.12 23,40 21,22 25,57 0.45 0.46 0.44
NCU 21,11 19,62 22,60 27473 28,62 26,85 0,43 (.40 0.45
NCA 23,47 24,60 22,35 33447 36,70 30,25 O.41 0.40 0.43
GCU 22,47 23,40 21,50 24,50 25.10 24.70 0.47 C.48 0.43
RPU 23,28 29,07 17.50 32.48 36,55 28,42 0.41 0.44 046
Mean (21,11) (19,.25) 126,76) (24,30) (0.44) (0.44)

'F'test CD(5%) SEmt 'F'test CD(5%) SEmt ‘F'test CD(5%) SEmt
Source E’ig** 4.27 1.40 Sig"l* 603 20(-)7 vesd - 00018
lime Ns - 0.75 N2 - 1,11 RS - 0.009
interaction Sig** 6,04 1.99 NS - 2.94 NS - 0.02

§9
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by RPU, which was significantly superior to control urea and
ammonium sulphate. Straw yleld was also higher for coated
fertilizers as .n the case of grain yield. Lime reduced the
straw yield though it was not statistically significant,
Interaction of N sources and lime was also statistically
insignificant, Unlimed NCA and RPU recorded highest values
and the yield reduced when in combination with lime, in

both the cas~es.

Neither did the diiferent N sources, liming nor the
interaction of gsources and lime significantly influence the

harvest index.

N,P, and K content in rice plant as influeneed by N sources
and liming at variou : .

N content: The data are presented in Table 15. The
an2lysis of variance 1s given in Appendix XII. Figure 16
presents the N content of a few representative treatments.
The different sources of nitrogen, liming of interaction of
N sources and lime did not have any significant effect on the
nitrogen content elther at MT, PI or flowering stages.
However, the effect of sources had significant influence on
the nitrogen content of the grain., The maximum value was
recorded by RPU followed by GCU which were an rar, They were
significantly superior to AS, NCA, NCU and urea. The content

decreased from MT to flowering and was maintained till harvest.



Table 15. Nitrogen content (%) in the rice plant at various stages of growth
as influenced by N sources and liming.
Growth Harvest
stages Maximum tillering Panicle initiation Flowering Straw grain
Treat- source un- limed source un- limed source un- limed source un- limed source un- limed
ments, limed limegd limed limed limed
Control 2.47 2.78 2.16 1.44  1.13 1.75 1.12 1.24 1,01 0.43 0,40 0.47 0.81 0,87 0.76
Urea 3.09 3,21 2.97 1,60 1.35 1.85 1.21 1.35 1.08 0.50 0.48 0,52 0.76 0.82 0.70
AS 3.28 3,24 3,32 1.44 1.40 1.48 1.11 1.14 1,08 0.47 0.53 0.41 0.68 0,68 0.68
NCU 3.78 4.15 3.42 1.82 1.89 1.75 1.17 1.14 1.19 0.44 0.40 0,49 0.72 0.66 0.79
NCA 3.51 2.90 4.12 1.89 2,03 1.74 1.15 1,22 1.08 0.52 0.52 0.51 0.68 0,57 0.79
GCU 3.66 3.41 3.91 1.80 1.86 1,73 1.23 1.24 1,21 0.50 0.44 0.57 0.89 0.86 0.91
RPU 3.74 3.24 4.24 1.73 1,67 1.78 1.09 1.11 1,07 0.49 0,53 0.45 0.96 0.88 1.04
Mean (3.22)1(3.43) (1.62) (1.73) (1.21)(1.11) (0.47) (0.49) (0.76) (0.81)
'F* CD(5%) SEmt 'F! CD(5%) SEm# 'F' CD(5%) SEmt ‘F' CD(5%) SEm+ ‘'F' CD(5%) SEm#
test test : test test test
Source NS - 0.28 NS - 0.19 NS - 0.07 NS - 0.06 Sig 0.16 0.05
lime NS - 0.15 NS - 0.10 NS - 0.03 NS - 0.03 NS - 0.03
interact- NS - 0.40 NS - 0.27 NS - 0.10 NS - 0.08 NS - 0.07

0L
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Table 16. Phosphorus content (%) in the rice plant at various stages of growth
as influenced by N sources and liming.

Growth Harvest
stages Maximum tillering Panicle initiation Flowering Straw Grain
Treat- un- un- un— an— un-
ments source limed limed source limed limed source limed limed source limed limed source limed limed
Control 0.26 0.25 0,28 0.19 0.18 0.20 0.28 0.31 0,25 0.12 0.,16 0.09 0.22 0.21 0.23
Urea 0.19 0.21 0.17 0.23 0.21 0.25 0.26 0.26 0.26 0.17 0.18 0.16 0.21 0.23 0.20
AS 0.21 0.12 0.29 0.16 0.18 0.15 0.21 0,21 0,21 0.15 0.15 0.15 *0.,21 0,21 0.21
NCU ' 0.27 0.23 0,31 0.19 0,21 0.18 0.25 0,28 0,21 0.16 0.15 0.16 0.22 0.21 0.23
NCA 0.28 0.28 0.28 0.18 0.18 0.18 0.23 0.23 0.23 0.14 0,17 0,11 0.23 0.21 0.25
GCU 0.25 0,28 0.21 0.18 0.18 0.18 0.28 0.28 0,27 0.13 0,13 0,14 0.22 0,23 0.21
RPU 0.25 0.31 0.20 0.17 0.20 0.14 0.24 0.26 0.21 0.15 0.15 0.15 0.22 0.24 0.21
Mean (0,24)(0.25) (0.19) (0.18)} (0.26) (0.24) (0.16) (0,14) (0.22) (0.22)

'F' CD(5%) SEm# 'F' CD(5%) SEm: 'F' CD(5%) SEmt ‘F' CD(5%) SEmt ‘F' CD(5%)  SEmt

tegt test test test tegt
-Source NS - 0.03 NS - 0,013 NS - 0.02 NS - 0.009 NS - 0,013
lime NS - 0.02 NS - 0.007 NS - 0.01 NS - 0.004 NS - 0.07
inter- ' .
action NS - 0.04 NS - 0.02 NS - 0.03 NS - 0.016 NS - 0.02

|42



Table 17. Potassium content (%) in the rice plant at various stages of growth
as influenced N sources and liming.‘

Growth Harvest
stages Maximum tillering Panicle initiation Flowering Straw grain
Treat- un- un- un- un- un-
ments gsource limed limed source limed limed source limed limed source limed limed source limed limed
Control 2.92 2.97 2.87 1.49 1.52 1.46 1,76 1,76 1.76 1.72 1.80 1.64 0.43 0.41 0.45
Urea 2,61 2,30 2.92 1.51 1,50 1.52 1.72 1.70 1,74 1.61 1.69 1,53 0.50 0.50 0.49
AS 2.28 2.67 1.90 1.66 1.60. 1.73 1.60 1.49 1.71 1.63 1.57 1.69 0.52 0.55 0,50
NCU 1.75 1.55 1.95 1.90 1.88 1.93 1.71 1.61 1,81 1.66 1.66 1,67 0.51 0.48 0,54
NCA 2.06 2,15 1.97 1.91 1.75 2.08 1,59 1,57 1.60 1.52 1,77 1,27 0.53 0.57 0.50
GCU 2,40 2.35 2.45 1.85 1.94 1.77 1.55 1.62 1.48 1,08 1,38 1,04 0.50 0.57 0,50
RPU 2,51 2.45 2.57 2.00 1.97 2.04 1.56 1.58 1,65 1.21 1,14 1,29 0.49 0.44 0,55
Mean (2.35) (2.37) (1.73)(1.79) (1.62)(1,66) (1.54) (1,44) (0.49) (0.51)

'F' CD(5%) SEmt ‘F' CD(5%) SEmt ‘F' CD(5%) SEmt ‘F' CD(5%) SEmt 'F' CD(5%)  SEmt

test test test test test .
Source NS - 0.24 NS - 0.23 NS - 0.13 NS - 0.28 NS - 0.03
lime NS - 0.12 NS (- 0.12 NS - 0.07 NS - 0.15 NS - 0.02
interaction NS - 0.34 NS - 0.32 NS - 0.18 NS - 0.40 NS - 0.04

¢l
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P_content: The data are given in Table 16 and its
analysis of variance in Appendix XIII, The phosphorus
content in ths _._.ant was not significantly affected by the
N sources or liming or source and lime lnteraction at any
nf the growth stages, With stage of the crop, there was a
dacrease in content from MT to PI and a gradual increase

from PI to harvest.

£ _contenct: The data are presented in Table 17 and its
analysis of variance given in Appendix XIV, The same
trend as that of P content was noticed here also, during
all the growth stages., The effect of Nesources, liming and
interaction of sources with lime was not statistically

significant. The content decreased from MT to PI,

N, P, K uptake by th c a 10 tages

ag inf nced by N sour a 1 .

N _uptake: The data on uptake of nitrogen ars given in
Table 18 and its analysis of wvariance in Anpendix XV,

It is presented in Fig, 17.

As in the casa of Necontent, the ustake was a’fected
significantly only during harvest. The uptake by grain
differed due to the difference in sources of nitrogen used.

With advancing stage of the crop, from Mi to flowering

the uptake increzsed for all treatments with nitrogen, but

reduced at harvest.



Table 18.

as influenced by N sources and liming.

Nitrogen uptake (mg plant'l) at varlous stages of growth of rice

Growth . Harvest

stages Maximum tillering Panicle initiation Flowering Straw Grain

Treat- source unlimed limed source unlimed limed source unlimed limed source unlimed limed source unlimed limed

ments

Control 86.53 85.63 87.43 99.17 32.26 106.09 129.86 134.29 125.44 35.80 42,20 28,40 54.80 64.58 44.02

Urea 83,02 90.30 75.73 127.39 106.31 148.16 204.49 195.34 213,65 49,46 43,10 53,82 71.14 73.92 68,38

AS 91.62 97.01 86.23 97.07 106,98 87.16 177.63 190.59 164,67 55.24 56.60 53,90 66.48 61,70 73.26

NCU 107.15 120,20 94.11 146.49 156,61 136.38 224.22 290.85 157.59 62,76 59.90 66,60 78.46 69,70 89,22

NCA 100.69 90.3% 110.90 141.24 159.33 123.15 186.09 188.61 183.57 86,24 96.78 79.70 82.18 70.74 93,62

GCU 112.52 101,31 123,70 174,08 172.08 176.08 258,38 222,24 294.52 70.52 55.06 86,00 101.28 102,46 100,10

RFU 104.61 91.46 117.75 129.40 123.23 135.57 198,42 219,73 177.12 83.82 102.98 64,66 110.64 128,04 93.24

Mean (99.47) (102.28) (129.54X131.84) (205.50) (188.08) (65.38) (62,02) (81.72) (80.26)
‘F* CD(5%) SEm+ ‘P! CD(5%) SEm#+ 'F' CD(5%)  SEmt 'F' CD(5%) SEmt 'F' CD(5%) SEm+
test test test test test

Source NS - 7.93 NS - 17.28 NS - 33.92 NS - 12,30 Sig* 28,82 9.48

lime NS - 4,23 NS - 9.22 NS - 18.10 NS - 6.56 NS - 5.06

inter-

action NS - 11.24 NS - 24.49 NS - 48.08 NS - 17.40 NS - 13.44

bl
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Comparing between sources, the uptake was higher
for coated fertiliser treatment than that withwea or

ammonium sulphate., The same was noted at all stages.

The uptake by grain was least in control and high
for coated fertilisers., RPU recorded the maximum value
followed by GCU and NCA which were on par, RPU and GCU
were significantly superior to control, AS and urea. The
uptake by straw was maximum for NCA followed by R¥U,
Overall the uptake was higher for coated fertiliser treated

plants.

Effect of liming and interaction of N sources with

lime had no significant effect on uptake at any of the stages.

P _uptaket The data are presented in Table 19, The

analysis of variance is given in Appendix XVI.

The uptake of P increased from MT to flowering for
all treatments, Liming did not have any significant effect

during any of the stages.,

During PI stage, there was significant difference
between Negources., The lowest value was recorded by AS,
Highest value was for urea reecoerded followed by GCU, At

flowering higher uptake was noted for GCU followed by urea.

The uptake by grain was significant with high values

recorded by NCA, The uptake by straw was maximum with NCU,



Table 19. Phosphorus uptake (mg plant'l) at various stages of growth
of rice as influenced by N sources and liming.
Growth Harvest
stages Maximum tillering Panicle initiation Flowering Straw Grain
Treat- un- un- un- un- un-
ments source limed limed sourge limed limed source limed limed gsource limed limed source limed limed
Control 7.10 7.05 7.15 13.55 13.60 13,50 31.95 33.00 30.95 12,28 16.90 7.68 14,62 15,76 13.46
Urea 5.32 6.15 4.50 19,00 17,50 20.50 45.02 39,50 50.55. 15,76 14,70 16.82 20.54 21.06 20,02
AS . 5.67 3.55 7.80 11,42 13,20 9.65 33.77 34.60 32,95 18,24 16.54 19,94 21.46 19.82 23,12
NCU 7.82 6.80 8,85 16,37 18.50 14.25 36.60 35,75 37.45 24,52 26.80 22,16 24,76 22,86 26,66
NCA 8.15 8.75 7.55 13.82 14.45 13.20 42,65 44.95 40.35 23,76 31.52 16.00 27.38 26.84 27.90
GCu 7.65 8,35 6.95 17.50 17.00 18.00 59,27 51.65 66.90 19.28 16.72 21.84 25.42 27,74 23.10
RPU 7.17 8,75 5.60 12.67 14.85 10.50 43,97 52.10 35.85 22,16 22.16 22,18 26,36. 34,00 18,74
Mean (7.05) (6.01) (15.58)(14.22) (41.65)X42,14) (20.68X18,14) (24.00X10.94)
'F' CD(5%) SEmt ‘F' CD(5%) SEm# ‘F' CD(5%) SEmt 'F' CD(5%) SEm+ 'F' CD(5%) SEmt
test test test : test test
Source NS - 0.80 Sig* 4.52 1.49 NS - 6.39 Sig** 5,24 0.162 Sig* 7.06 2,32
lime NS - 0.43 NS - 0.79 NS - 3,41 NS - 0.92 NS - 0.124
inter- . . :
action NS - 1,14 NS - 2.10 NS - 9.06 Sig** 7.42 2.44 NS - 3.28

9L



Table 20. Potassium uptake {(mg plant-l) at various stages of growth
of rice as influenced by N sources and liming.

Growth _ Harvest

stages Maximum tillering Panicle initiation Flowering Straw Grain

Treat- . N ey e e ' ‘ "

ments source unlimed limed source unlimed limed source unlimed lime source unlimed limed source unlimed limed

Control 78.40 83.31 73.50 102.68 108.68 96,67 204,75 191.00 218.50 287.76 1B6.82 390.48 28,58 30.92 26.26

Urea 75.21 75.93 74,50 118.91 116.22 121.60 297.99 254,57 341.42 146.42 159.02 153,82 46.76 45.46 48,04

AS . 64,95 79.91 50,00 113.22 122,32 104.12 252.58 246.42 258,74 198.78 167.08 230.50 51.48 45,62 53.32

NCU 59.01 64.41 53,62 153,96 151.37 156,55 345,58 398,39 292.77 228,72 230.22 227.22 55.44 50.10 60,80

NCA 60.06 66.99 53.13 144,18 138.37 149.98 286.30 297.55 275.06 261.62 327,60 195,62 63.22 70.04 56,40

GCU 73.27 69,71 76,83 175.61 174,69 176,53 324.37 288.86 359.88 148.52 141.62 155.44 56.54 52.74 60.34

RPU 69.93 68.42 71.43 150.50 146,40 154.60 282,06 310.32 253.80 193.40 203.68 182,12 56,54 67.72 45,38

Mean (69.81) (64.72) (136.86)137.15) (283.87)¢285.70) (202.00(219.46) (52,36) (25,00)
‘F' CD(5%) SEm#t 'F'  CD(5%) SEmt ‘F'  CD(5%)  SEmx ‘P CD(5%) SEm+ ‘P! CD(5%) SEmt
test ‘ test test test test

Source NS - 6.71 NS - 18.85 NS - 44.00 NS - 61.94 Sig** 14.70 4.82

lime NS - 2,98 NS ) - 10.06 NS - 23.48 NS - 33.06 NS . - 2,58

inter~-

action NS - 7.92 NS - 26,72 NS - 62,35 NS - 87.76 NS - 6.86

LL



followed by NCA and RPU, which were significantly higher

than control, urea or AS,

Effect of interaction of source and lime was not
significant at any of the stages, except at harvest where
unlimed NCA gave significantly higher uptake for straw.

K uptakes The data pertaining to uptake of K, are given

in Table 20 and analysis of variance in Appendix XVII.

The uptake of K increased from MT to flowering.
There was no significant difference in uptake due to the
difference in liming or source-lime interaction during any
of the stages. There was 3a higher uptake for plants treated

with coated fertilizers,

Uptake by grain was significantly increased with Ne
sources only. Maximum value being with NCA., The effect of

all coated fertilizers were on par,

B.  sorp

Effect 0f Negources and lime on NHZ - N and No; - N

Ammoniacal nitrogen content.

The data on NH: « N content (mean of two replications)

are presented in Table 21, The content in the control pot

remained almost the same throughout the period., Fertilizer



Table 21. Ammoniacal nitrogen content (ppm)

in the s0il at different stages of

the rice crop as influenced by

Nesources and lime,

Growth stages
Treatments Maximum Panicle Flowering Harvest
tillering initiation

LOC 10.65 10,22 9.44 10.15
LC 14,42 10,97 9.68 11.20
LU 22460 19.37 10,94 8.19
LU 42,46 11,58 11,16 7.74
LOAS 18,96 22,70 16,13 14,80
LAS 21465 15,85 11.78 13,23
LONCU 83.46 19.28 11,22 15,31
LNCU 18,37 7.28 2,23 10,33
L_NCA 16.86 13,40 7427 6.23
LNCA 8,12 8,36 10,05 8.42
LOGCU 12,00 3476 11,25 8.84
LGCU 77.24 13,020 13.05 10,86
L_RFU 28.68 13.40 9,54 8,02
LRPU 20.73 10,80 10,12 10,53
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Table 22, Nitrate nitrogen content (ppm) in the

so0il at different stages of the rice

crop as influenced by Nesources and lime,
Treatment Maximum W Flowering Harvest

—tillexing __ initiation
LOC 1.27 G.19 0.61 04,20
LC 1.90 0,67 0.32 0.10
LOU 1.86 0.27 0.46 0.17
LU 1.76 0.63 0.20 0.12
LOAS 1,59 0.80 0.22 0.28
LAS 1,28 0,71 0,24 0.20
LONCU 1.43 0435 0,37 0.26
LNCY 0.86 04,59 0.17 0,31
LONCA 2,06 D.60 0.08 0.29
LNCA 0.64 0423 0.53 0.30
LOGCU 1.78 0.37 0.10 0.19
L3CU Je63 0,63 0.79 0.24
LORPU 1,55 0,37 0.34 0.21
LRPU 1.56 0.66 0.90 0.05
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was applied at tillering stage. The content increased at

MT, fox all sources when compared to control. Liming reduced
the NH; - N content in RPU, NCU and NCA (Exceptionally high
values were noted for L NCU and LGCU), At PI stage, comparing
between the different treatments, the limed treatments showed
lower content for all sources, than its corresponding unlimed

treatment., The content decreased from PI to harvast,

Nitrate Nitrogen contenti=-

The data are presented in Table 22, At MT stage,
application of lime reduced NDE - N content with all the
sources except GCU, Comparing between the stages, flowering
and harvest the NOS - N content decreased, the decrease being
more in the limed treatments, In general, the hﬂ; - N
content increased on fertiliser application and decreased pro-

gressively with advancing stages of the crop.

Ef New g pH _and EC of the soil
at different stages of the crop (nmhog/cm)

pHz~ The data are civen in Table 23. Liming was done a

week before transrlanting. Before fertilisztion but after
liming, the pH of the soil increased. Soon after fertilizer
application there was a drastic reduction in pH with AS,
After the application of the second dose of fertilizer, the
pH was maintained without much fluctuations from FI till

harvest,
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Table 23, Effect of different Nesocurces and
liming on pH of the soil, at
various stages of the rice crop.,

- Growth gtages
Treatments Before

fertilizer Maximum Panicle

application tillering initiation Flowering Harvest

LOC 6.12 4.82 4.77 5.00 4.97
LC 6415 5,87 6.25 5.85 6.15
LOU 5480 5,60 5457 525 5.65
Lu 6e12 6,12 5.8% 5.75 5.87
QDAS 5.20 4.75 6.07 5.90 6.17
LAS 6415 5.25 5.90 4.75 5.65
LoﬁCU 6.07 5.67 532 5.45 5.20
LNCU 5.95 5.92 525 5.25 5.50
LOHCA Se.12 5427 S5.12 5.75 6.05
LNCA 5.42 5.42 6.32 5.75 6.20
LOGCU Se15 552 €.10 5.85 6.15
IGQU 64,05 5.72 5.60 6.02 6.10
LORPU 5425 5.57 5.92 5.10 5.45

LRPU 5.95 5.77 6.10 5.50 6.15
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In the control pot, there was a decrease in pH
from 6.12 to 4,97 at harvest., The limed treatments were
found to have a higher rH value than the corresponding
unlimed treatments at harvest, Among the limed treatments,
NCU, NCA and GCU d4id not show much variation in pH during

the vegetative and reproductive stages.

Overall, there was no significant differerxzin pH
due to the different nitrogen sources used,
EC:= The data are presented in Table 24, Before
fertilizer application, the EC varied from 50 to 9C umhos em™1
between limed amd unlimed pots. After fertilizer application
the EC increased in all the cases, At MT high values were
recorded by AS and urea compared to the other sources,
However, at PI stage there was no much variation in EC values

between sources. There was a gradual reduction in EC at PI

stage and thereafter till harvest,

Liming reduced the EC values with urea, A3, NCU and

RPU at PI, flowering and harvest,

d a tes,

The datails of correlation study are given in

Appendix XVIII,

Correlation of grain yleld with the ammoniaczl nitrogen
content in soil at MT, PI, flowering and harvest was not

significant. The nitrate nitrogen content due to different
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Table 24. Effect of different Nesources and
liming onafha electrical conductivity
( s/cm %) of the soil, at various
stages of the rice crop.

Treatments Before naxi:um panicle

fertilizer tillering initiation Flowering Harvest

arplication
L,c 70.0 350.0 45,0 9.5 9.5
LC 50.0 340,0 77.5 9,5 10.5
LoU 775 230.,0 50.0 14,0 13.0
Ly 75.0 370.0 35.0 7.0 6.5
LOAS 50,0 350,0 80.0 1545 15.0
LAS 7540 320,0 37.5 15.0 12.5
L NCU 92,5 300.0 52,5 12.0 11.5
LNCU 7540 40,0 30.0 4,5 6.0
L NCA 55,0 80.0 55.0 13,5 14.5
LNCA 5540 95.0 65,0 6e3 7.0
LQGCU 5540 95.0 40,0 9.5 8.0
LGCU 55,0 125.0 T7.5 11,5 10.5
L RPU 60.0 130.0  70.0 14.0 13.5

LRPU 80.0 100,0 35.90 12.0 10.5




N sources and 1liming had no significant correlation with

yvield during the 3ifferent stages of the crope. Though not
statistically significant there was a positive correlation
between grain yield and NOJ = N content at MT and harvest.

Dry matter agumulation and grain yield was significantly
correlated only at harvest, The number of tillers and the leaf
area index at flowering and harvest had significant positive
correlation with grain vield,

The number of panicles/plant and 100 qrain weicht
though statistically insignificant cave a near positive
correlation with grain yield,

Discusgions~ The beneficlal effect of N on growth and yield
attributing charagters of rice are well known and nstablished,
spplication of N significantly increzsed the growth and yield
characters in rice. Dry matter accumlation was less in the
inittal stages and increased from PI to flowering (Fig.13).
The effect of N on grain and straw yield were significant with
N spplication (Table 14). Inerease in grain and straw yleld
due to N application has been reported by a large number of
workers (Ssho et al. 19807 Pandey and Dayanad, 1984),

The concentration of N (Table 15) and N uptake (Table 18)
by rice rlant was increased by N application. The content
decreased from PI to flowering due to the rapid metabolic
utilisation of N for greater biomass production and subsequent
distribution in a larger mass of dry matter,



86

Phosphorus concentration (Table 16) and uptake
(Table 19) increased and gradually decreased at harvest,
The decrease in content may be due to the increased translo-
cation and accumulation of starch in grain, The relation
between carbohydrate metabolism and phosphorus has been
already well established.

Potaasium concentration also decreased from MT to PI

and was maintained thereafter, This decresse in K uptzke

<+

4
absorption site. Such antagonistic relation between k¥ and

might be due to the competition of k' with NH, ions for the

NHZ ions was observed by Cox and Reisenauver (1973).

Results clearly showed that coated fertilizers (RPU,

GCU, NCU and NCA) gave higher ylelds than uncoatz=d fertilisers
(urea and awmonium sulphate). Coated fertilisers positively
influenced the morphological and yleld attributing characters
like height, tiller number, leaf area index (LAI), dry matter
accumulation, panicle number, spikelet number, The lncrease
in grain yield was mainly due to0 increase in number of panicles
per plant (Fig., 14). The correlaticn studies (sppendix WITT!
have indicated a significant correlation between yield and LAI
at flowering and harvest, Ary matter accumulation and number
of tillers at flowering and an almost significant correlation
with 100 grain weight, It has been snhown that the main sink,

the panicle number per unit field area is determined Suring the
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vegetative stage (De Datta, 1981), Higher uptake and
utilisation of N bf the coated fertiliser treated plants
(Fig. 17) gave & higher tiller number (Fig. 11), consequently
reflecting in the higher &ry matter accumulation, The higher
LAI at flowering, for coated fertilisers (Fige. 12) clearly
indicated that more photosynthates were produced at the time
of flowering, Photosynthate accumulation after flowering

iz AMrectly relztzd to earbohydrate accumulaticn in grain,
Abhovt 70-80% of the carbohydkate in the grain are synthesized

after flowering (Ishizuke and Tanaks, 19%53),

in the case of urea the recovery was vetry low, about
15,2% only (Appondix. XX). Large loss of N from urea would
have heprened prcbably due to leaching, or in the pot 1% would
have moved beyond the root zone, This eculd ke axpected
heczuge the rate of uree hydrolysis was slow in Kareopador soils
(Experiment, 4), Liming would have enhancaed the N loss from
urea, throuch ammoniz volatilisation, as liming was found to
enhance the rate of ur=a hydrolysis and the consequent increase
in pH would have helped the volatilisation process. In the
case of ammonium sulphate also the probable low racovery of N
of 16.29% may be due to ammonia volatilisation, resulting from

a high concentration.

The coated fertilisers recorded a higher recovary

ranging from 26,32% to 33,10%. Among then, RFT was found to be
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highly efficient in reducing the N loss. The efficient
coating would have enabled a slower rate of release of
urea which was more efficliently utilized ky the rice crop.

The laboratory studies also confirmed this cbservation.

Neem cake coated fertilisers (especially ammonium
sulphate coated with neem cake, NCA} was found to be
efficient due to the coal-tar coating than the nitrification
inhibition effect of neem. This assumption is based on the
fact that nitrification rate is found to be inherently low
in this soil (Appendix., XXI), Nitrification in acid soils

is low {(Alexander, 1977).

Liming did not significantly influence the grain yield
in this study. It was found that though liming increased pH
in the beginning, later on the limed and unlimed treatments
had almost similar pH (Fig. 1 and 2), Therefore, it was
concluded that narrowing of pH was mainly due to submergence
effect, than the effect of lime, Hence, lime has acted as a
calcium source than a pH amelicorant., This has keen indicated
in the studies on s0il reaction (expe:iment, 1), Kurup and
Ramankutty {(1969) also reported that there was nc response to

lime in Kuttanad soils.

The grain yield from limed RPU was very low when
compared to unlimed RPU, Liming must have reduced the
effectiveness of coating. Liming was also found to increase
loss of NH, (from laboratory studies), Therefore unlimed RPU

3
with it's gradual release behaviour, gave better yields.
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The high drvy matter accumulated by unlimed RFU at
harvest was due to the high LAI at flowering, which must
have contributed to more production of photosynthates. The
number of panicles per plant was maintained high when compared
to the other treatments., All these factors tocgether must have
been contributory reasons for higher vields recorded by plants

supplied with RPU without the combhination of lime.

Thus it could be concluded from this study that the
ratz of nitrificaticn in Kerappadom scoil was low, »nd liming
had very little response in this acil. It also revealed that
coated fertilis~rs performed better than uncoated fertilisers,
Eock phosphate coated urea, belng the bhest anony the sources

trled,.

Hence, further studies, including field experiments,

would be proctically and scientifically relevant,
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SUMMARY AND CONCLUSICNS

An experiment on ‘the dynamics of applied nitrogen
in Rarappadom soil' was conducted at the College of
Horticulture, Vellanikkara, Trichur to study the mechanism
of tranaformation of applied nitrogen, to find out the effect
of interaction of lime and nitrogen on rice and finally to
evaluate the best source of nitrogen for rice, They
study was conducted in two parts viz, laboratory incubation
atudy and pot culture study (taken up from June to Uctober, 1986),

The 3011 used for the study was obtained from the Rice
Research Station, Moncompu, For the incubation study six
different materials viz, Urea, ammoniumesulphata, neem coated
wrea, neem coated ammonium sulphate, gypsum coated urea and
rock phosphate coated urea were used as nitrogen sources. the
soll was supplied with 100 ppm N, without lime and in
combination with lime. It was maintained under two different
moisture regimes -« submerged and at 70 per cent <. field
moisture capacity. Samples were drawn at periodic intervals
and KHy = N and M = N contents were estimated., The i,

Eh and IC of the submerged sample were 21s0 determined at

periodic intervals,

The pot culture study also included the same 6 nitrogen

sources and treatments with and without lime., Nitrogen was
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applied at the rate of 90 kg ha~! in two split doses, at
tillering and a week before panicle initiation. The rice
varlety, Jyothi was grown and observations on the growth
characters, content and uptake of N, P and K at periodic

intervals and yield were recorded,
The results of the study are summarised below.

1. pH of the soil increased on submergence., Lime
application increased the pH in all treatments during

the initial period of submergence only,

2. Eh rapidly declined, immedizately after submergence,
It was followed by an increase and thereafter a gradual
decrease and then stablilised. Higher values were

obtained for unlimed treatments compared to limed.
3. pH and Eh were negatively correlated.

4. EC of the soil increased on submergence, higher values
being recorded for ammonium sulphate, Ildiming increased

the values in all treatments,

5. Between sources, rock phosphate coated urea (RFU)
maintained a higher NH: - N content through out the
period of study, due to its efficient coating.

However, liming reduced the efficiency of cnating.

6. Liming increased the rate of urea hydrolysis.
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7. Rate of nitrification was very low and it ranged

th

from 2,4%X to 3.4% only, on the 45 day of incubation,

8. At 70 per cent of field moisture capacity also nitrogen
transformation was similar to that under submerged
condition. Urea hydrolysis was slower, when compared

to that under flooded condition.

9. Rate of nitrification was negligible even after 30

days of incubation,

10. Pot-culture experiment showed that coated fertilisers
(rock phosphate coated urea, gypsum coated urea, neem
coated urea and neem coated ammonium sulphate) gave
higher yields compared to uncoated fertilis=zrs (urea

and ammonium sulohate),

11, Unlimed RPU recorded the highest yield, but with

lime the yleld was drastically reduced,

12. Liming had no significant effect on growth and

vield of rice.

CONCLUSIONS

i) Rate of nitrification in Karappadom soil 1is low.

11) Growth and yield of rice is maximum with coated
fertilisers, aspeci=1lly rock-phesphate ~oated urea,
iii) Liming decreased the efficiency of rock phosphate

coated urea and decreased grain yield,
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Appendix I, Weather data (weekly average) for the cropping period
(June 1986 to October 1986)

Week No, Month Date Rainfall (mm) Temperature (°C) Relative Humidity
Maximuym _ Minimum (%)
25 June 18-24 206 28.9 22.9 90
26 June 25-1 July 328 27.6 24,0 30
27 July 2-8 18 29.7 22,7 80
28 July 9~15 143 28,8 22,8 88
29 July 16=22 118 29,2 23.3 87
30 July 23«29 64 30.0 23.0 34
31 July 30- 5 Aug. 34 30.0 21,9 84
32 August 6-12 305 27.2 23.3 92
33 August 13-19 20 29,3 23,6 82
34 Augqust 2026 - 30,0 38.0 89
as August 27= 2 Sapt. - 31.5 22.0 75
36 Septemker 3- 9 23 30.9 23.0 76
37 September 10-16 3 29,6 22.5 79
38 September 17-23 179 29,3 23,2 87 .
39 September 24=30 77 30.3 23.1 84
40 October 1= 7 114 30.5 23.3 83
41 October Be14 27 31.8 23.0 75

Source t Meteorologlcal observatory, Vellanikkara.



Appendix II,

Analysis of variance for N

H: - N content of soil
at submerged moisture regime.

Source ag 1st day 2nd Qay # 4th day Sth day 9th day
Total 23 - - - - -
Treatments 5 518.,87** 117.78%¢ 26.07 404,94** 238,93
Lime 1 232.85 104,73* 309.17* 81.21 253,03
Treat, x Lime 5 398,32%* 67.20%* 92.32 257.11%* 234,68
Error 12 6775 12.79 45,33 46.48 69.41
1ith day 16th day 23rd Aday 30th day 45th day 60th day 90th day
485,72** 248,37 178.43 187.82* 31.35 139,.38*%* 117.24
13.62 299.89 13,95 106.93 3.68 54,68 71,59
257,16*% 520,50 124,46 614,02** 638,87 152,67** 162,50
45.46 211,79 219,17 49.12 90.97 18,89 55.69

* Significant at 5% level
** Significant at 1% level



Appendix 1I¥, Analysis of variance for nu; - N
content of soil at submerged

moisture regime,

6 Mean square
Source af

45th day 60th day 90th day
Total 23 - - -
Treatment 5 . 00609* 00991* 0.281
Lime 1 0,212 0.821 0,048
Treat x Lime 5 00222 1.270% 0.643
Erroyr 12 0.153 0.248 0.467




Appendix IV. Analysis of variance for NH: - N content of soil

at 70% of field moisture capacity.

Mean squares

Source df 1st dey 7th day 14th day 21st day 30th day 45th day 60th day 90th day

Total 23 - - - - - - - -

Treatment 5 1047.81** 405,98** 139,37** 278,55*% 286.61** 334,48%* 235,76** 92,44%*

Lime

[

111,59*% 0,578 271,70** 373,76** 407.31** 75.43* 178,21 %> 136,56*
TreatxLime 5 329,19*% 113.44%* 67.16%* 113,37*%* 130,90%* 142.,47*% 85,79** 35.97

Exrror 12 15.18 17.92 3.82 3.81 15,93 11,15 7.51 14.66

* Significant at 5% leval
okl Significant at 1% level



Appendix V. Analysis of variance for NO; - N content of soil

at 70% of field moisture capacity.

Source ar ~lean sguaxes

30th day 45th day 60th day 90th day
Total 23 - - - -
Treatgents 5 0.422%% 1.163 0.820 0.475
Lime 1 0.024 0,057 0.059 2.671*
Treat. x Lime 5 0.666%* 0.983 0.440 0.767
Error 12 0.053 0.433 0.433 04293




Appendix VI. Analysis of variance for hight of rice
plant (cm) as influenced by Nesources
and liming at various stages of growth,

Source as 3551;3;"§=§B_§%§§§=§1nq Harvest
Total 27 - - -
Treatments 6 73.99* 191,13% 84.,77*
Lime 1 3¢.03 3.07 14,87
Treat, x Lime 6 20.05 66,11 22,90
Error 14 16.51 47,02 17.47

* Sianificant at 5% level
** Significant at 1% level

Appendix VII, Analysis of variance for tillers plant:"1
at various growth stages as influenced
by Nesources and liming.

s as 4

ource Panicle Flowering Harvest

inttiation

Total 27 - - -

Treatment 6 5.40%* 7.90 6.97

Lime 1 2.28 1.28 2.28

Treat. x Lime 6 1.19 0.61 6.11

Error 14 1.00 2085 3.7

* Significant at 5% level
** Significant at 1% lavel



Appendix VIII,

Analysis of variance for leaf area index (LAI)
at various stages of growth of rice as
influenced by Nesources and liminge.

Mean squares

Source at Maximum Panicle Flowering Harvest
tillering initiation

Total 27 - - - -

Treatment 6 0.041 0.850* 1.662%* 1.096%*

Lime 1 0.052 0.413 0.401 0.492

Trest. x Lime 6 0.055 0.216 0.220 04215

Errcr 14 0.027 0.190 0.303 0,138

* Significant at 5% level

** Significant at 1% level



Appendix IX. Analysis of variance for dry matter
accumulation (g plant™l) a¢ various
growth stages of rice as influenced
by Be~sources and liming
Maximum Panicle Flowering Harvest
tillering initiation
Total 27 - - - -
Treatment 6 C.069 3.553%* 41.67 24 ,11%*
Lime 1 0.227 0.520 0.80 1.29
Treat, x Lime 6 0,045 0.659 27.50 8.T2**
Errorx 14 0,012 0.587 29,08 1.73
* Significant at 5% level
** Significant at 1% level
Appendix X. Analysis of variance for mean number of
panicles/plant and spikelets/panicle as
influenced by Nesources and liming.
Source af panieles/plant spikelets/panicle
Total 27 e -
Treatments 6 D.314%* 209.34
Lime 1 06223 12.18
Treat, x Lime 6 0.057 120.71
Errorx 14 0.223 107.71

*

L3 3

Significant at 5%
Significant at 1%

level
level



Appendix XI. Analysis of variance for grain yield, straw
yield and harvest index as influenced by
Nesources and liming.

- Mean gquares
Source df Grain yield Straw yield Harvest
(g _pot=1) (g _pot~1) index
Treatment 6 53,07%* 153,47** 0.003
Iime 1 24,34 42,26 0,001
Treat, x Lime 6 24, 75* 28,71 0.002
Error 14 7.94 17.28 0,002
* Significant at 5% level
**  Significant at 1X level
Appendix XII. Analysis of variance for N content (%) at
various stages of the crop as influenced
by Nesources and liming.
Mean squares
Source 4f Maximur Panicle Flowering Haryest
tillering initiation ~straw _grain
Treatment 6 0.374 0.132 0.010 0,004 0.046*
Lime 1 0.697 0.079 0.078 0.002 0.014
Treat. x Lime 6 00466 0.116 0:013 00009 0.018
Error 14 0.326 06150 U.022 0,013 0.012

»

Significant at 5% level
** Significant at 1% level



Appendix XIII.

Analysis of variance for phosphorus
content (%) at various stages of
cxop as influenced by N sources and liming.

Source af Maximum ?&nizlc
Total 27 - -

Treatment 6 0.004 0.002
Lime 1 0,001 0.0C1
Treat. x Lime 6 0.009 0.0C1
Error 14 0.074 0.001

Flowering Straw Grain

1)
0,002 0.001 0,001
0.008 0.003 0.001
0.001 0,001 0,001
3.002 0.001 0.001

Appendix XxIv,

Analysis of variance for potassium content (%)
at various stages of the crop as influenced
by Negources and liming.

Source af Maxinum Panicle Flowering Harvest
tillering initiatiop _Straw __Grain
Total 27 - - - - -
Treatment 6 0,582 0.173 0,030 0.238 0,005
Lime 1 0.006 0.019 0.,015 0.060 0.003
Treat, x Lime 6 0.202 0,024 0.017 0.048 0.004
Error 14 N.235 0.217 0.071 0.326 0.005




Appendix XV. Analysis of variance for Neuptake (mg plant'l)
at various stages of the crop as influenced

by Negources and liming.

Source daf Maximum <%§§¥E§§g§£gﬂFlower1ng Harvest
tillering {nitlation Straw _ Grain
Total 27 - - - - -
Treatment 6 416,99 2920.22 6378,75 702,52 753,08%*
Lime 1 55,28 37.12 2235,00 39.58 7.58
Treat. x Lime 6 429,18 860,74 3945,.58 245,36 228,02
Error 14 252,91 1199,53 4623,50 303,68 180.62

* Significant at 5% level

Appendix XVI. Analysis of variance for P-uptzke (mg plant-l)
at varlous stages of the crop as influenced

by N-sources and liming.

Source 4af Maximum ganicle Flowering Harvest
tillexing dinitiation Straw __ Graip
Total 27 - - - - -
Treatment 6 4.684 30.,50* 339,42 39,34%** 39,34%"
Lime 1 0.143 12,89 1,695 25.42 16,16
Treat, x Lime 6 6.333 2,04 108,00 28,34 21.20
Error 14 2.642 8,90 164,33 6.00 10.82

* Significant at SXlevel



Appendix XVII, Analysis of variance for K uptake
(mg plant™!) at various stages of
the crop as influenced by Nesources

and liminq .
Source af Maximum  Panicle Flowering S Harvest
Straw Craip
Total 27 - - - - -
Treatment 6 413,82 2721,93 8593.41 5374.06 250,18%*
Iime 1 181,61 0.625 24,50 1066.18 18.46

Treat. x Lime 6 191.40 122,64 4720.87 5187.,90 71,80

Error 14 125,48 1428.48 7775.73 7705.12 57.08

** Significant at 1% level



Appendix XVIII. Correlation of grain yield with
soil factors and yield attributes

Parameters Correlation

scefficlent

Significance

(Teble value 5% significance: 0,534}

NH: - N content

in soil at

5

Vi

No; - N content
in soil at
MT
PI
F

H

Dry matter

accumulation
MT
PI
F
84

Number of tillers
PI
F
H
Leaf area index (LAI)
PI
¥
H
Number of panicles/plant

Number of spikelets/pan.

100 grain weight

Nitrogen content ¥I
I{t

Nitrogen uptake pI
F

0.,0916
~0.126
-0,190
~0.06

0.511
-0.151
-0.036

0.511

0,021
0.247
0.487
0+949

0.085
0.718
0,709

0.271
04658
0.627

0.481
0.235
0,508
0,361
Je160
0.377

0,410

NS
NS
NS
No

NS
NS
Sig **

NS
Sig‘l‘*

Sl

NS
Sig**
Sigk*

NS
NS
N3
N3
N3
NS
NS




Appendix XIX. Hundred grain weight (g) as influenced
by Resources and liming.

N-sources Unlimed IEC) Limed (L)
1. Control (C) 2.54 2.06
2. Urea (U) 3.43 2.93
3, ammonium sulphate (AS) 3.60 3.95
4, neem coated urea (NCU) 3.53 3.95
S neem coated amnonium
sulphate (NCA) 3.16 3.20
6. Gypsum coated urea (GCU) 3.30 3.30
7. Rock phosphate coated urea (RPU) 3.80 3,08

Appendix XX. Nitrogen recovery (%) by rice as
influenced by Negources.

N-gources Recovery (%)
Urea (U) 15,20
Ammonium sulphate (A3) 16,29
Neem coated Urea (NCU) 264,32
Neem coated ammonium sulphate (NCA) 40,78
Gypsum coated urea (GCU) 41,48
Rock phoasphate coated uvea {(REU) 53410

Recovery % = Nitrogen uptake--Nitrogen ?ptake

Nitrogen applied x 100



Appendix XXI. Nitrification rate (%) as influenced
by different Negources,

(a) Submerged moisture regime

o

—B-sources 45¢th day _ 60th day  90th day
Urea (U) 2.7 6.69 - 10.5
Ammonium sulphate (AS) 2,41 6.73 Sed
Neem coated Urea (NCU) 2,95 6.97 S5e13
Neem coated ammonium
sulphate (NCA) 2,15 5.41 5.63
Gypsum coated urea (GCU) 2.59 6.79 5.52
Rock phosphate cocated
urea (RPU) 3.44 8.5 5.13

(b) at 70% of field moisture capacity

Nesource 30th 4 6

Urea (U) 1.9 4.6 55 4.9
Ammonium sulphate (AS) 2,5 52 6.4 5.0
Neem coated urea {NCU) 3.6 5.9 8.0 6.0

Neem coated ammonium
sulphate (NCA) 2,8 4.3 6,1 Se7
Gypsum coated urea (GCU) 2.9 5.8 7.5 6.0

Rock phosphate coated
urea (RPU) 2,5 5.1 642 4.9

Rate of nitrification (%) = §23~- N+ NOZWZ,N x100

Nm‘ ‘— --
4 N +NO2 N +N03 N
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ABSTRACT

The present study on 'dynamics of applied nitrogen
in acidic soils of Kuttanad (Karappadom soil)' was conducted
at the College of Horticulture, Vellanikkara, Trichur from
January 1986 to December, 1986, A total of six materials
viz. urea, ammonium sulphate, neem coated urea, neem coated
ammonium sulphate, gypsum coated urea and rock phosphate
coated urea were used 38 N sources, The experiment included
limed and unlimed treatments of these sources at two moisture

regimes.

The results of the study proved that the rate of
nitrification was very low in Karappadom soil and that there
was no appreciable conversion of NH: - N to NOS - N, It
also showed that the coated fertilisers performed better

than the uncoated fertilisers in this soil.

EC and pH of the so0il increased on submergence,

Eh and pH of the s0il were negatively correlsted,

Data on various growth and yield characters of the
rice variety Jyothi showed that, nitrogen recovery was
higher with coated fertilisers than with uncoated
fertilisers. Rock phosphate coated urea gave maximum
grain yilelds, however in the presence of lime its efficiency

was reduced drastically,
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ABSTRAGCT

The present study on ‘dynamics of applied nitrogen
in acidic soils of Kuttanad (Karappadom scil)' was conducted
at the College of Horticulture, Vellanikkara, Trichur from
January 1586 to December, 1986, A total of six materials
viz. Urea, asmmonium sulphate, nesm coated urea, nNeem coated
amwmonium sulphate, gypsum coated urea and rock phosphate
coated urea were used as W sources. The experiment included
limed and ulimed treatments of these sources at two méisture

regimes.

The results of the study proved that the rate of
nitrification was very low in Karappadom soil and that there
was no appreciable conversion of NH; - N to NOJ - N, It
also showed that the coated fertilisers performed better than
the uncoated fertilisers in this soil.

EC and pH of the 8cil increased on submergence.Bh and

PH of the soil were negatively correlated.

Data on various growth and yield characters of the
rice variety, Jyothi showed that, nitrogen recovery was
higher with coated fertilisers than with uncoated fertilisers.
Rock phosphate coated urea gave maximum grain yields, however
in the presence of lime its efficiency was reduced drastically.
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