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zone' and the mesophyll. They range f{rom
spherical brachy sclereid like forms to highly
branched trichosclereid like ones. They varied
greatly in their size and cell wall thickness. Some
have very thin secondary walls while other had
thick walls. In some cases filled with ergastic
inclusions like tannin (Table 1). '

It is interesting to note that within the same
seed coat, the various layers behave in different
ways during ontogeny to result in varied types of
sclereids, It is not well understood, the mechanism
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involved in leguminous seeds which differentiate
the layers of sclereids.
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ABSTRACT

A laboratory experiment was conduced to study the hydrolysis of ures, using NK pronule
nnd ureagypsum in texturally varied rice soils. The results revealed that in clay loam soil, the
hydrolysis of urea increased upto 3 days and decreased from 7th day onwards while, the peak of 4th
and 5th day for urea gypsum, gaining a delay of 2 days. In sandy loam soil, the dydrolysis peak was
on 7th and 9th day for urea and ureagypsuim respectively.
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Urea hydrolysis is a biochemical reaction
mediated by urease enzyme yielding ammonium
carbonate which dissociates into NHa and COz.
The hydrolysis is influenced by many factors like
enzyme activity, concentration of the substrate and
soil characteristics and the pattern of hydrolysis 1s
measured in terms of unhydrolysed urea or amounts
of inorganic nitrogen hydrolysed at specific period
of time. Tt would be advantageous to control urea
hydrolysis of flooded soils since this would
decrease N loss due to NH3 volatilisation and
probably through other ways. The controlled
release of urea based fertilizers or formulation with
ureas inhibitors are the two approaches mostly
suggested for slowing down the urea a hydrolysis.
In the present investigation urea, NK granules and
urea gypsum were used for hydrolysis study under
flooded sitwation.

MATERIALS AND METHODS

win

(Entic chromustert) and Madukkur soil series
(Typic haplustalf) were taken up for the. study. The
basic properties of the soils are presenied in Table
1. Ten g of air dried soil was incubated for 15 days
with 60 ppm of nitrogen using three sources viz,
prilled urca (46% N), ureagypsum (21% N) and
NK granules (20% N). The incubation was carried
out at room femperatures and the soils were
maintained at submergencs (2.5 cm) throughout the
experimental period. The laboratory experiment

Table 1.  Basic soil Characteristics

Soil propertics Adanur series Madt%i:}:ur

SENCs

Textural class Clayloam Sandy loam
TespeOny chr:’n‘:m Udic haplustalf
Total N (Per cent) 0.102 0.085
Orrganic carbon (Per cent) 0.81 0.66
Available N (kg ha™") 270 210
Exchangeable NHa-N (ppm) 340 248
NO3- (ppm) 1.08 1.20
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Table 2. Ammoniacal-N content of soll (ppm) at progressive days after incubation

Soils and sources Days after incubation (P)
. ofN o 2 3 4 5 7 9 13 1S Mean
Adanur series (51)
Control . (F)) 352 448 50,4 532 62.1 48.1 705 737 517 545
Urea (F) 616 700 975 877 901 84 89 733 761 813
Urea pypsum (F3) 588 759 79.3 89.6 89.6 86.3 77.0 770 89 79.6
NK granules (Fs) 62,1 79.0 73.3 82.6 82.6 1213 821 8.0 B3l 838
Mean 544 674 753 783 78.3 86.3 789 762 73S 74.8
Muadukkur series (52) )
Contrdl  (F) 235 252 378 24.3 243 308 229 229 20,1 26.5
Urea (F)) 40 45.7 397 48.1 48,1 55.1 429 21.0 238 40.8
Ureagypsum (F3)  38.7 6.4 34,1 318 37.8 49.5 49.0 266 215 372
NK granules (Fs) 378 429 400 420 420 485 457 266 219 384
Mean 50 316 379 380 380 460 40, 243 218 36.]
§ F P SF sP PF SPF
SEp 07 0.9 1.5 1.3 1.9 29 4.0
cD 13 1.8 29 26 40 5.7 8.0
was in a completely randomised design with three . RESULTS AND DISCUSSION

replications, Separate sets of incubations were kept
for stages of sampling viz., 1,2,3,5,7,9, 13 and
15 days of incubation, The inorganic N fractions
viz., NH¢'Niand NO‘;'N were estimated in 2 M KCI
extract (Bremner, 1965). The total inorganic
fractions of N at different periods, and nitrification
rates were subjected to statistical processing

The hydrolysis pattern of urea as measured by
inorganic Nfractions differed widely between
soils, Higher NH4N contents were observed in
Adanur series than in Madukkur series (Table 2).
Owing to the heavy texture (32% clay), high
organic matter (0.815) content of the initial soil and
higher NH4™ content which was reflected in the

Table 3. Nitrate-N content of soil (ppm) at progressive days after incubation

Soils and sources Duays after incubation (F)
of N 1 2 3 4 5 7 9 13 15 Mean
Adanur series (5))
Control {F1) 89 11.7 19.4 17.7 205 205 21.0 24.5 320 193
Uren {Fz) 10.7 14.0 14.0 19.1 191 21.0 21.5 333 369 217
Ureagypsum (Fa) 93 107 17.7 2.4 173 187 219 276 276 19.1
NK granules (Fs) 8.9 112 135 19.6 229 247 205 373 285 208
Mezan 9.5 119 15.1 19.7 199 212 212 ] el 312 202
Madokkur series (52)
Control (Fiy 131 122 12.1 Ive 15.9 3.6 341 Ky 4210 236
Urex (Fa) 143 173 210 215 359 EER 159 44.6 443 208
Urea gypsum {F3) 196 145 2189 247 386 A7 392 523 44.3 39
NK granales (Fs) 159 1.7 224 24 424 327 439 46 45.3 6
Mean 158 138 194 216 332 329 B3 442 440 202
5 F P SF 5P FF SPF
5By 0.3 04 0.6 05 0.8 L1 1.6
cn 0.5 0.7 1.1 1.0 15 2.2 N
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Table 4. Nitrification rate (%)
Soils and sources Days after incubation (P) .
. ofN [ 2 3 4 5 7 9 13 1S Mean -
Adanur series (51) | :
C;mrul (Fy 200 207 200 250 249 289 231 226 8.4 25.0
Uren (F1} 148 174 154 18.6 17.5 178 209 45 27 21.0
Uren gypsum (F3) 139 11.3 14.6 200 lﬁ:l 174 222 258 24.6 184
NK granules (Fs) 125 1.5 169 19.2 202 17.8 200 25 256 19.5
Mean 153 152 16.7 20,7 197 07 213 28.8 34_3,3 210
Madokbur seres (S2)
Control (Fiy 356 323 24.0 42.1 37 5232 613 58.6 67,2 452
Urea (Fa). 264 311 34.8 309 41.7 378 45.6 67.9 65.0 42.4
Urengypsum (F3) 333 26.7 39.2 19.5 480 39.5 444 66.2 67.3 449
NK geanules (Fa) 334 230 36.5 34.8 51.7 402 48.9 64,2 67.5 44.5
Mean 322 284 336 . 36.8 438 42.4 s0.1 64.2 66.9 443
Mean 237 21.8 262 28.8 3Ly 316 357 46.6 48.6 -
5 F P SF 5P . SPF
SEp 0.2 0.4 0.6 .5 0.2 11 1.6
CD 0.4 0.7 1.1 NS 1.5 32 3.1

hydrolysed NH4™ from urea in Adanur series as
compared to the open textured Madukkur sandy

loam soil. On the contrary, Madukkur series had

higher NO3-N than Adanur series (Table 3), The
reason again attributed to its light texture which
would have favoured more nitrification leading to
higher NO3-N in soil. Similarly, varation in
hydrolysis of urea for texturally different soils was
reported by Kumar and Wagnet (1984).

In Adanur series, the NH4-N content increased
upto 3 days, maintained for 7 days and thereafter
declined gradually for the application of prilled
urea indicating its hydrolysis peak on 3rd day
while, for the application of ureagypsum, the peak
was reached on 4-5 days gaining delay of 2 days,
the reason could be attribyfed as gypsum inhibited
the urease activity which have delayed the urea
hydrolysis (Fenn et al,, 1981, 1987). In Madukkur
scries, the hydrolysis of urea proceeded upto 7 days
andthereafter a decreasing trend in NH4-N content
was observed for urea while ureagypsum only after
Oth day. This could be explained as the added
gypsum delayed the nitrification of mineralised
NH4 -N for about 2 days. The slow hydrolysis
“could also be explained interms of organic matter
content (0.66%) which was low in Madukkar

series. Increased activity as stimulated by high
organic matter was in line with Fenn et al., (1987).

Increased NO3 N of soil observed for
progressive  stages of quantification could be
ascribed to continuous nitrification (Table 4)
process under incubated condition. The nitrification
rate was higher in Madukkur than in Adanur series
favoured the activities of nitrifying bacteria leading
to higher NO3 ‘N production. Among different
sources of N, ureagypsum had resulted in reduced
NO3'N owing to the inhibitory effect of Ca on NHy4
transformation under both the soils (Fenn et al.,
1987).
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