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ABSTRACT

Fertilizers in general and nitrogenous fertilizers in particular have made a major contribution towards agricultural productivity.
Recovery per cent of applied nitrogen is only less than fifty per cent. The factors that contribute to the poor recovery of nitrogen by
plants are as a result of rapid dissolution of the applied fertilizer materials and release of more mineral nitrogen than what is used
by the plant or conserved by the soil in the available forms. Urea is the least efficient among the nitrogen sources. High loss and low
nitrogen use efficiency demand and the factors responsible for such wastage of expensive input has to be studied. The dynamics of
release of N from these fertilizers is likely to be studied. The dynamics of release of N from these fertilizers is likely to be influenced
by soil characteristics as well as moisture condition. Hence, an attempt was made to compare the mineralization pattern of newly
developed neem coated urea products in different soils under submerged condition. An incubation experiment was conducted with two
soil series viz., Noyyal series (Heavy textured) and Madukkur series (Light textured). The soil was incubated for 10 days with 200 ppm
of nitrogen using different N carriers (9 Treatments viz, control, 0.1, 0.2 and 0.3% neem oil and neem gold coated urea, indigenously
prepared neem coated urea and prilled urea). Soil samples were collected and analysed for urea, ammoniacal and nitrate nitrogen.
The results revealed that three neem coated urea products viz.,, 0.3% neem oil, 0.1% and 0.2% neem gold coated urea were equally
effective in prolonging urea release up to 10 days compared to indigenously prepared neem cake coated urea and prilled urea.
Ammoniacal nitrogen release peaked at 5 DAl (days after incubation) in all neem coated urea products compared to prilled urea
(peaked at 4 DAI). The lowest nitrate nitrogen content was recorded under neem coated urea products. Thus, use of neem coated urea
products prolonged the nitrogen availability for the crop growth thereby minimized the losses of nitrogen and improved the nitrogen
use efficiency.
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| NTRODUCTION qupc_)rati onsLtd. (SPIC) has e\_/o_lved such _astrategy by

. _ _ . _ bringing slow release N fertilizers, which are new
Fertilizersin general and nitrogenous fertilizersin - tormulations containi ng N source as neem coated urea
particular have made a major contribution towards products with neem oil and neem gold. The dynamics of
agricultural productivity. However, thereisacontinuous  release of nitrogen from these fertilizers is likely to be
need toimprovetheefficiency of nitrogenousfertilizerin - j1fluenced by soil characteristics as well as moisture
order to achieve more productivity of crops and to  congition. Hence, the present investigation was designed

Results of several studies showed that only 50-60 per  yreaproductsin different soilsunder submerged condition.
cent of thefertilizer nitrogenisusually recovered by crop

plants. Therecovery per _cent of applied nitrogentorice MATERIALS AND METHODS
isgeneraly lowersthan fifty. o _ o _
The factors that contribute to the poor recovery of Two soil seriesrepresenting the major rice growing

nitrogen by plantsareasaresult of rapid dissolutionof the ~ S0ils viz.,, Noyyal (Vertic Ustochrept) and Madukkur
applied fertilizer materials and release of more mineral  Series(Udic Haplustalf) weretaken up for the study. The
nitrogen than what is used by the plant (or) conserved by ~ basic properties of soils are presented in Table 1.

the soil in the available forms. Ureais the least efficient

among the ammonium containing nitrogen sources. High

lossand low nitrogen use efficiency demand and thefactors Soil properties Noyyal series Madukkur series

responsible for such wastage of expensiveinput hasto be Textural class Clay Sandy loam

studied. Among the strategies explored to increase the Taxonomy Vertic Ustochrept  Udic Haplustalf

nitrogen use efficiency, development of controlled rel eased Organic carbon (%) 0.70 0.61

nitrogen carriersisone. Thismethod aimsto deliver nitrogen Total N (%) 0.063 0.053

to the crop in amore timely and effective manner and at Available N (kg ha") 200 195

the sametime beless susceptibleto leaching, volatilization, Ammoniacal N (ppm) 358 30.5

denitrification and other mode of nitrogen loss. Nitrate N (ppm) 8.12 7.56
Recently in Tamil Nadu, Southern Petrochemical CEC (cmol (p") kg™) 214 104
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Hundred gram air dried soil was placed in 200 ml
polythene container and pre — incubated for two days
with 2 cm standing water. The soil was incubated for
10 days with 200 ppm of N using different N carriers.
Thedetails on the treatment schedul e adopted are given
below:

Factor 1 : Soil type 1. Noyyal series

2. Madukkur series
: No. of Trt. :9
: Control
. Soil +0.1 % neem oil coated urea (P,)
. Soil +0.2 % neem oil coated urea (P,)
. Soil +0.3 % neem oil coated urea (P,)
. Soil +0.1 % neem gold coated urea (P,)
. Soil +0.1 % neem gold coated urea (P,)
. Soil +0.1 % neem gold coated urea (P,)
. Soil +indigenously prepared neem
coated urea (P,)
T, . Soil +prilled urea(P,)
Treatment combinations
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The laboratory experiment was in a Factorial
Completely Randomized Design (FCRD) with three
replications. Separate sets of incubations were kept for
stages of sampling viz, 1, 2, 3, 4, 5 and 10 days after
incubation (DALI). Submerged condition was maintained
throughout the study period. First the flood water was
carefully collected and the volume was recorded and used
for analysis. The soilswere thoroughly mixed and 10 g of
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soil samples (wet weight) were taken for extraction of
mineral — N. The samples were analyzed for urea
(Douglas and Bremner, 1970), ammoniacal — N and
Nitrate — N (Bremner and Keeney, 1966). The values
for different soil N fractionswere expressed on oven dry
weight basis.

RESULTS AND DISCUSSION

Dynamics of nitrogen in soil:
Urea-N content (NH, — N):

Application of different sources of N was found
to influence the urea -N content in a significant
manner. The urea-N concentration decreased from 1
DAI to 10 DAI and the highest value was recorded at
first DAI. Among the soils, Noyyal soil series (S))
recorded the maximum value from initial to 10 DAI
irrespective of sources of nitrogen which was superior
to Madukkur soil series. Thus, ureahydrolysiswashigh
in clay soil, which might be due to increase in urease
activity. Thisenzyme activity wasreported to be highly
correlated with total nitrogen and organic carbon. With
respect to different sources of N, neem coated urea
products (T, to T,) releases urea-N up to 10 DA,
whereas uncoated urea (T,) releases urea-N up to 5
DAl only (Table 2).

In both the soil series, the highest value was
registered under T, (0.3 per cent neem oil coated urea)
and the lowest value was recorded under T, (control).
Among the different sources, application of 0.3 per cent

Table2: Urea- N content in soil at different days after incubation as influenced by neem coated urea products (ppm)

Treatment Noyyal soil series (S;) Madukkur soil series (S,)
Days after incubation (DAI) Days after incubation (DAI)
1 2 3 4 5 10 Mean 1 2 3 4 5 10 Mean
T,-C 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00
To- Py 472 39.6 26.9 9.20 3.50 0.91 21.2 33.2 233 211 8.10 3.00 0.60 14.9
T3- P, 471 397 27.6 9.60 3.60 112 215 33.6 23.7 214 8.40 3.20 0.60 15.2
T4-Ps 481 411 27.9 9.90 4.30 113 22.1 34.6 251 230 1010 4.10 0.81 16.3
Ts5- Py 476 414 28.0 10.0 4.10 1.22 22.1 349 24.9 22.8 9.71 4.00 0.84 16.2
Te- Ps 48.0 405 281 9.80 4.00 1.19 219 345 250 231 100 4.00 0.82 16.2
T7-Pe 474  39.8 27.7 9.41 3.50 111 215 33.2 231 215 8.31 3.40 0.52 15.0
Tg- P; 451 381 251 841 210 084 199 321 212 194 660 189 049 136
Ty- Pg 427 362 234 690 096 0.00 184 306 198 196 510 066  0.00 12.6
Mean 415 352 23.9 8.14 2.90 0.84 29.6 20.7 19.1 7.37 2.69 0.52
1 DAI 2 DAI 3 DAI 4 DAI 5 DAI 10 DAI
SE+ C.D. SE+ C.D. SE+ C.D. SE.+ C.D. SE.+ C.D. SE+ C.D.
S 0.2 0.4 0.1 0.3 0.1 0.2 0.04 0.08 0.02 0.04 0.003 0.007
T 0.4 0.8 0.3 0.6 0.2 0.5 0.09 0.18 0.03 0.07 0.01 0.02
SxT 0.6 0.1 0.4 0.9 0.3 0.7 0.12 0.25 0.05 0.10 0.01 0.02
C.D. (P=0.05)
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MINERALISATION PATTERN OF NEEM COATED UREA PRODUCTS IN DIFFERENT SOILS

neemoil coated urea(T,) registered higher urea-N, which
was at par with T, and T,, whereas, prilled urea (T,)
recorded the lowest urea-N content at all stages of
incubation.

With progress of incubation period, the amount of
urea — N in prilled urea treated soils decreases slowly,
but coated urea products maintained a considerable
amount of nitrogen intheform of ureafor alonger period
in both the soils as observed in the case of NCU, lac
coated urea (LCU) and crotonylidene diurea (CDU)
(Rajendra Prasad and Singh, 2000). With the rapid
hydrolysis of urea to ammonium carbonate by urease,
soil pH israised in the site of reaction which restrictsthe
subsequent hydrolysis of NCU, LCU and CDU. This
explains the slow and prolonged release of urea — N in
coated fertilizer.
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application of prilled urea, whereas the release was
prolonged in neem coated urea product applied
treatments. Thisbrings out thefact that these nitrification
inhibitors are responsible for slower release of NH, ions
from urea. With respect to soils, the highest NH,-N release
was found in S, (Noyyal soil series) and the least in
Madukkur soil series (S,). Owing to the heavy texture
and high NH,-N content this was reflected in the
hydrolysed NH,-N from urea in Noyyal soil series as
compared to light textured Madukkur soil series as
reported by Saravanan (1996).

Neem coated urea products maintained significantly
the highest level right from second day onwards than
prilled urea. This brings out the facts that nitrification
inhibitory properties of neem oil are responsible for the
higher soil NH,-N. This was in accordance with the
findingsof Israel Vimala(1991) and Blaise and Rajendra

Noyyal soil series(S,) Madukkur soil series (S,)
Treatment Days after incubation (DAI) Days after incubation (DAI)
1 2 3 4 5 10 Mean 1 2 3 4 5 10 Mean
T,-C 358 358 35.8 35.0 345 342 35.2 30.5 305 305 301 30.0 29.7 30.2
T,- Py 424 533 661 872 890 771 692 384 423 484 711 753 703 57.6
T3-P, 42.3 535 66.3 87.4 8.1 772 69.3 38.3 425 485 713 75.5 704 57.8
T4-P3 384 54.3 67.1 88.1 90.1 784 69.4 34.1 431 491 721 77.1 72.8 58.1
Ts- P, 401 540 674 81 912 708 686 362 432 489 720 769 732 58.4
Te- Ps 422 541 672 80 911 790 703 382 430 491 723 770 729 58.8
T7-Pe 43.0 53.6 66.4 87.5 891 773 69.5 38.9 424 486 713 75.6 70.6 57.9
Tg- Py 43.1 51.2 64.3 854 858 745 67.4 39.1 40.7 461 691 73.2 67.9 56.0
Ty- Pg 431 493 610 826 776 719 643 397 381 427 687 668 641 53.4
Mean 412 510 624 810 819 712 370 406 458 662 699 658
1 DAI 2 DAI 3 DAI 4 DAI 5 DAI 10 DAI

SE.+ C.D. SE+ C.D. SE+ C.D SE.+ C.D. SE+ C.D. SE.+ C.D.
S 0.5 10 0.3 0.5 0.3 0.6 04 0.8 0.4 0.8 0.4 0.8
T 10 21 0.5 11 0.7 13 0.9 18 0.9 18 0.8 16
SxT 15 NS 0.8 15 0.9 19 12 25 13 25 11 23
C.D. (P=0.05)

Ammoniacal N content (NH,-N) : Prasad (1996).

Significant difference was found among N sources,
soil seriesand their interactionin NH,-N release. Release
of NH,-N, although differ quantitatively between N
sources, followed identical trend of progressiveincrease,
attained peak at 5 DA, thereafter decreased progressively.
The highest release of NH,-N was found at 5 DAI and
the lowest was observed at 1 DAI. This might be due to
the gradual release of NH-N, at the initial days of
incubation which was subjected to nitrification, NH,
volatilization and NH, fixation in the lattice of clay
minerals(Table 3).

Soil NH, - N content was the highest on 4" after
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Nitrate N content (NO,-N):

Nitrogen application enhanced the NO,-N content
in the soil significantly between the sources and soils.
Among the soil, Noyyal soil series(S)) recorded highest
value of NO,-N followed by Madukkur soil series(S,) at
all stages of incubation. With respect to different sources
of N, prilled urea (T,) registered the highest NO, - N
which was at par with T, and the lowest NO, - N was
recorded under T (0.1 per cent neem gold coated urea)
followed by T, (0.3 per cent neem oil coated urea) at all
stages of incubation (Table 4).
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Table4 : Nitrate- N content in soil at different days after incubation asinfluenced by neem coated urea products (ppm)

Noyya soil series (Sy) Madukkur soil series (S)
Treatment Days after incubation (DAI) Days after incubation (DAI)
1 2 3 4 5 10 Mean 1 2 3 4 5 10 Mean
T,-C 8.1 8.1 8.1 8.0 8.0 8.0 8.1 7.6 7.6 7.5 75 7.5 75 7.5
To- Py 14.0 151 179 19.0 149 13.9 158 130 139 17.0 181 15.0 12.7 150
T3- P, 134 141 174 189 141 138 15.3 12.7 13.7 16.1 171 14.2 114 14.2
T4-Ps 9.8 10.8 112 138 9.8 8.7 10.7 8.7 12.8 154 16.4 13.7 11.2 13.0
Ts- P, 112 123 145 163 121 109 129 104 8.8 104 108 8.2 71 9.3
Te-Ps 132 13.9 171 180 14.0 135 150 125 109 13.6 138 10.8 9.7 11.9
T7-Pe 133 14.0 173 189 141 13.6 15.2 126 129 16.0 17.0 14.0 11.3 14.0
Tg- Py 14.0 151 180 19.0 14.9 141 15.9 13.0 14.0 171 18.2 15.0 12.8 15.0
To- Pg 141 15.2 199 181 15.0 14.2 16.1 13.2 141 184 17.3 151 12.9 15.2
Mean 12.3 13.2 155 16.9 13.0 12.3 115 121 145 15.3 12.6 10.7
1 DAI 2 DAI 3 DAI 4 DAI 5 DAI 10 DAI
SE.+ C.D. SE+ C.D. SE+ C.D. SE.+ C.D. SE+ C.D. SE.+ C.D.
S 0.1 0.2 0.1 0.1 0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.1
T 0.1 0.3 0.2 0.3 0.2 0.4 0.2 04 0.2 0.3 0.1 0.3
SxT 0.2 NS 0.2 04 0.3 0.5 0.3 0.6 0.2 0.4 0.2 0.4
C.D. (P=0.05)

Maximum amount of NO, - N was recorded on 3"
DALl inprilled urea. Thisindicated the rapid hydrolysisof
prilled urea. In NCU products, the highest amount was
registered on 4" DAI. The inhibition of nitrification by
NCU products might be attributed to the presence of the
active principleslike nimbin, nimbininand nimbidininthem
(Vyaset al., 1991).

Neem cake is known to inhibit nitrification for
comparatively short periods. The meliacins (epinimbin,
nimbin, desacetyl nimbin, salannin, desacetyl salannin and
azadirachtin) present in neem cake are responsible for
theinhibition of nitrification, meliacinat 10 ppmwas 25
to 66 per cent as efficient as nitrapyrin at 5 ppm in
retarding nitrificationin soil (Devkumar, 1986).

Among the neem coated urea products coating of
neem oil prolonged the release of nutrients compared to
neem cake. When the neem oil level increased from 1.5
to 12 per cent, the nitrification rate was decreased. This
is mainly due to the presence of total biter fractions,
tetraterpenesand triterpenes which was most responsible
for inhibition foll owed by sulphur containing odourescent
compounds (Devargju et al., 1999). Among the neem
coated urea products neem gold at lower concentration
itself is effective in retarding the nitrification rate
compared to neem oil because neem gold contains about
95 per cent of neem oil and 1 to 2 per cent of
Azadirachtin, thisis mainly responsible for nitrification
inhibition.

Conclusion :
Three NCU products viz., 0.3 per cent neem oil
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coated urea (P,), 0.1 per cent neem gold coated urea
(P,) and 0.2 per cent neem gold coated urea (P,) were
equally effectivein prolonging urearelease up to 10 days
compared to indigenously prepared neem cake coated
urea (P,) and prilled urea (P,). Ammoniacal - N release
fromall the coated urea products peaked at 5 DAI (Days
after incubation) compared to prilled ureawhich attained
peak at 4 DAI and then sharply decreased. The lowest
nitrate - N (NO, - N) content was recorded under neem
coated urea products compared to indigenously prepared
neem cake coated ureaand prilled urea. Thususe of neem
coated urea products prolonged the nitrogen availability
for the crop growth thereby minimizing therisk for losses
of nitrogen.
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