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COMPARATIVE MINERALISATION EFFECT OF SLOW RELEASE
FERTILIZERS IN SOILS OF CHOLAVANDAN BASIN TRACT - TAMIL NADU

P.PARAMASIVAM

ABSTRACT

The comparative mincralisation effect of Urea formaldehyde (UF), Tarcoated urea (TCU)
and Lac conted urea (LCU) was studled In the predominant soll serfes of Cholavantcn basin
tract of Tamil Nedu under two molsture reglmes. The resulls showed that afler 4 days of
incuballon, the amount of urea was the lowest in the treatment recelving urea in al’ the soils
ond the two molsture reglmes. The amount of urea released from LCU nnd TCU Immedintely
ofter applicatlon in solls was qulte high. The rate of release of urea-N from UF was {lie highest
in nll the soll series. The amount of NH4N found in solls treated with different ferillzers wis
In the order Urea TCU LCU UF. The conversion of N1I4 to NO2 and NO3' form with uren was
rapld In the case of Padugal and Analyur serles parlicularly In 75% WHC molsture reglme. The
rate of decomposition of all the ferillizers is more in Palnviduthl series, whereas in padugal and

Annlyur series It Is slow and Incomplete.
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Considerable loss of N through NHz
volatilization takes place when urea is applied to
soil. In order to minimise the volatilisation loss,
various coated urea fertilizers have been
introduced. The efficiency of these modified
form of urea fertilizers mostly depends upon their
mineralisation and hydrolysis in soil. The release
of nitrogen from these fertllizers is mainly
controlled by soil characteristics as well as
moisture condition. Hence, the present study
was carrled out to compare the mineralisation of
coated fertilizers under two levels of moisture in
three different soil series of cholavandan rice
tract of Periyar Vaigai irrigation project
command area In Madural District.

MATERIALS AND METHODS

Surface soil samples (0-20 c¢m) of
Palaviduthi series (Typic Haplustalfs), Anaiyur
series (Vertic Haplustalfs) and Padugal series
(Typic Ustifluvents) the predominant soil series
in this tract were collected from the rice fields of
Cholavandan area of Madural District of Tamil
Nadu (Peer Mohamed, 1988). The soils were

sandy clay loam with pH ranging from 5.0 to 8.2
and free from salinity hazards.

Portions of 40 g soll samples were taken in
anumber of plastic beakers and treated with 300
ppm of N in the form of (ij Urea 46% N, (ii) Lac
coated urea (LCU) 36.2% N, (iil) Tar coated urea
(TCU) 35% N and (iv) Urea formaldehyde (UF)
40% N where urea: formaldehyde ratio was 4:1.
The soils were incubated in the laboratory at
room temperature [2!1-33'0} under two moisture
regimes namely (i) moist at 75% water holding
capacity (WHC) and (ii) waterlogged with the
level of standing water at a height of 5 cm above
the soil surface. Each treatment was replicated
four times. the moisture level was maintained
constant by the addition of requisite quantity of
distilled water. The beakers were covered with
a thin polythene sheet using a rubber band
around the rim., The soil sample along with
standing water in the case of waterlogged
treatments were analysed periodically for (i) urea
nitrogen {2) Ammoniacal nitrogen and (3) Nitrate
+ nitrite nitrogen. The soil samples were
extracted with 2N KCl containing 5 ppm phenyl
mercuric acetate {Urease inhibitor) solution
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sollfsolution ratlo (1:10). From this extract, urea-
N was estimated colorimetrically using diacetyl
monoxime and thiosemicarbazide following the
procedure described by Douglas and Bremner
(1970). The extract was also analysed for NHa' N
by steam distillation with ignited MgO and
subsequently for NO3 + NOz'N by distilling the
residue In the flask with Devardas’ alloy,
absorbing the évolved NH3 in 4% boric-acid and
titrating the same with standard H2S04 solution
(Black, 1965).

RESULTS AND DISCUSSION

The results showed that after 4 days of
incubation, the amount of urea was the lowest

(Table 1) In the treatment recelving urea in allthe
sbils and the two moisture regimes. Further, it is
very clear that urea-N could not be estimated in

any of the three soil serles after 7 days of

incubation under waterlogged condltion and
after 4 days when the molsture regimes was 75%
WHC. The disappearance of urea-N under the
75% WHC molsture regime was much quicker as
compared to that of waterlogged condition, This
might be due to its more rapld hydrolysis to
(NH4)2C03 under 75% WHC moisture regime
which Is favourable for higner urease enzyme
activity (Sahuand Pal, 1987). Therelease of urea
Nfromthe TCUand LCU Ina | the soll serles were
similar irrespective of the moisture regimes. The
amount of urea released from TCU and LCU

Table 1. Urea-N content of solls (Percentage of added N)

Days of incubation

Treatment 0 4 7 21 28 42 56 70
Waterlogged condition

Padugai UF 812 342 196 123 68 - - ’ i
TCU 625 184 7.8 - - - - .
LCU 608 170 7.0 - - - - -
Urea 90.3 8.9 - - - - - - -

Analyur Ut 767 273 162 101 4.6 - - - -
TUC 588 156 52 - - - - -
LCU 576 142 4.8 - . - . -
Urea B84 7.2 - - - - . - -

Palaviduthi UF B840 543 303 243 11.8 49 341 1.9 1.2
TUC 634 5.6 09 - - - - -

75% waterholding capacity condition

LCU 625 4.8 1.0

Urea 929 21 0.2
Padugal UF 812 168 135

TCU B25 4.0 a.1

LCU B09 3.9 2.6

Uea 903 1.0 -
Anaiyur UF 767 152 123

TCU 588 3.2 1.9

LCU 576 3.0 16

Urea 884 1.2 - -
Palaviduthi UF 840 166 142 101

TCU 634 22 1.0

LCU B25 2.1 0.8

Urea 93.1 0.3 -

32 16 10 - -
29 12 07 - -
58 06 02 - -




Effact of slow release fartilizers in solls

immediately after application in soil was quite
high which-might be due to the breakdown of
coating of LCU and TCU granules during shaking
with 2N KCl for one hour. Comparing thee types
of coated fertilizers, the amount of urea-N
released from the UF was higher proportion of
free crystalline urea (Prasad et al., 1971). How-
ever, the rate of release of urea-N from UF was
higher In all the soll serles. Onany particular day
after incubatlon, the amount of urea N release
from soll was higher In waterlogged condition
than 756% WHC molsture condition which was
malnly due to more rapld enzymatic hydrolysls
of urea. Comparing the urea N present among
three soll serles Palaviduthl series recorded high
followed by Padugal and Analyur,
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Ammoniacal-N

The conversion of urea to NHs-N was the
highest and more quick in urea indicating 62.0to
86.2 per cent of the added nitrogen was found in
NHq form within 4 days of incubation In the soils
under waterlogged conditions, Among the dif-
ferent fertllizers, urea was closely followed by
TCU and LCU. Reddy and Prasad (1975) also
observed that the behaviour of LCU under water-
logged condition was more or less like urea after
two weeks of incubatlon. Inthe case of UF, only
34.8 to 42.7 per cent of added nltrogen was
converted to NH4-N under similar perlod and
molsture condition. The amount of NHs-N found
In solls treated with different fertllizers was Inthe
order of: Urea TCU LCU UF. The amount of

Table 2. Net production of NHa-N In solls (Percentage of added N)

Days of incubation
Treatment 0 4 7 14 21 28 42 56 70
Waterlogged condition

Padugal UF 53 356 304 262 171 52 26 18 19
TCU 40 583 447 146 102 49 19 1.0 0.6
LCuU 38 536 428 150 114 58 26 1.9 1.0
Urea 64 636 547 220 128 42 23 0.8 0.2

Anaiyur UF 58 348 206 248 162 50 25 1.9 1.9
TCU 39 592 449 139 100 52 16 1.1 0.8
LCU 41 552 420 158 110 60 32 . .
Urea 69 620 532 246 120 48 26 0.9 0.4

Palaviduthi  UF 34 427 588 335 264 192 6.8 2.8 0.5
TCU 31 756 682 362 274 180 52 29 20
LCU 36" 740 695 360 201 202 64 3.1 2.1
Urea 48 862 743 489 314 189 36 0.9 ~

75% waterholding capacity condition

Padugai UF 53 3.2 2.0 1.4 1.2 1.2 1.0 0.6 -
TCU 4.0 6.3 28 2.0 15 1.2 07 0.3 0.2
LCU 3.8 5.4 26 1.3 1.0 09 08 0.6 0.4
Urea 6.9 9.3 2.2 1.5 0.8 05 03 - -

Anaiyur UF 5.8 34 2.3 1.6 1.0 08 02 - -
TCU 3.9 5.8 25 1.7 1.5 14 08 0.3 -
LCU 4.1 6.0 2.8 24 1.8 1.0 06 0.2 -
Urea 6.9 8.9 31 1.8 0.6 03 02 - -

Palaviduthi  UF 34 726 B1.2 392 248 99 36 22 0.0
TCU 3.1 926 812 592 348 199 46 3.2 0.0
LCU 36 943 825 624 333 179 36 28 1.0
Urea 43 B6T B0.7 496 225 T8 2B 2.0 -
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NH4-N was higher in Palaviduthi than Analyur
and Padugai series. Similar observations were
reported by Sannigrahi and Mandal (1987). In
Palaviduthi soil series, generally the amount of
NHs-N was found to be higher under 75% WHC
moisture condition whereas the trend was just
reverse in the case of other two series possibly
due to the rapid nitrification of NH4-N. As the
incubation period increased the NH4'N content
of soll with all the fertilizer decreased gradually.
This s possibly dueto nitrification, NH3 volatlliza-
tion and NH4 fixation in the lattice clay minerals.
Further, rate of decrease was more rapid in the
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case of Padugal-and Anaiyur series due fc
greater volatilization loss of NHg-N.

Nitrate + Nitrite - N:

The conversion of NH4-N to NOz and
NO3 form with urea was rapid in the case of
Padugal and Analyur serles particularly In 75%
WHC moisture regime (Table 3). After 28 days
of incubation, (under 75% WHC) 79.9% and
79.2% of the applied N was found in these forms
in Anaiyur and Padugal series as compared to
52.3% In Palaviduthl series. The nitrification
pracess was also high with UF, LCU and TCU

Table 3. Net production of (NOa + NOz) N In soils (Percentage of added N)

Days of incubation

Treatment 0 4 7 14 21 28 42 56 70
Waterlogged condition
Padugai UF 24 16 26 55 79 209 163 151 143
TCU 1.1 1.1 64 103 192 201 162 159 136
LCU 1.0 1.0 7.2 114 190 224 156 150 138
Urea 1.9 3.6 5.3 58 130 216 134 126 109
Anaiyur UF 26 15 2.8 5.6 81 198 170 148 137
TCU 1.2 1.2 68 101 190 193 159 152 146
LCU 1.4 14 76 117 196 220 165 153 130
Urea 2.1 4.1 6.0 64 142 208 149 143 128
Palaviduthi  UF 0.5 0.3 0.2 8.6 8.0 59 03 - -
TCU 1.1 0.2 0.8 29 4.6 21 04 - -
Lcu 1.1 0.4 1.0 3.0 4.9 25 04 - -
Urea 1.3 1.0 0.7 8.6 3.2 2.0 - 0.4 -
75% waterholding capacity
Padugai UF 24 381 463 658 738 862 696 603 436
TCU i1 406 527 704 768 903 712 631 434
LCU 10 408 520 711 764 895 709 628 43.0
J Urea 17 642 661 668 719 792 643 446 298
Analyur UF 26 398 473 676 750 842 €87 608 428
TCU 12 426 518 730 7889 B8BO 700 627 432
LCU 14 416 526 718 768 B9.0 V1.3 603 428
Urea 21 663 683 689 733 799 832 437 300
Palaviduthi  UF 0.5 1.5 73 242 390 396 302 3.8 246
TCU 1.1 1.7 92 426 464 524 560 552 483
LCU 1.1 1.6 90 378 450 534 562 534 472
Urea 1.3 24 112 515 586 523 40.2 367 357
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in these two soll series (75% WHC). Under
waterlogged conditions, In all the three soil
serles, the nitrate plus nitrite-N recorded low
content attributing more anaerobic environment
which s not conducive for microblal oxidation of
NH4-N. Moreover waterlogged condition Is
highly favourable for microblal reduction of
nitrate and nitrite-N to N20 and N2 gas. The
nitrate and. nitrite-N content showed a
decreasing trend towards the end of the
incubation period which is obviously due to
denitrification losses.
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