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TRANSFORMATION OF UREA UNDER SALINE CONlJITION

J.P. SHARMA* AND R.P.S. CHAUHAN**

Department of Agricultural Chemistry and Soil Science
R.B.S. College, Bichpuri, Agra 283 105

ABSTRACT

An incubation study was carried out at 0,50, 100, 150 and 200 ppm N
applied to normal soil as well as saline soil of Agra region. Soil samples
drawn at different intervals after incubation were ana lysed for urea -N,
N02- -N, NH4+ - Nand N03- -N. Salinity of soil delayed urea hydro-
lysis by two days as compared to normal soil and supressed the nitrification
rate but enhanced accumulation and persistence of nitrite in soil.

INTRODUCTION

Excessive salts in soil inhibit several microbial processes such as enzyme
activity, mineralization and nitrification. The salt effect may modify the ionic
concentration on the active sites of the enzyme protein and specific low toxicities
cause nutritional imbalance for microbial growth and subsequent enzymes ynthesis.
Urea hydrolysis in soil is also an enzymatic process and is dependent on several
factors among which salt concentration is most prominent one. Therefore, the
present study was undertaken to determine the urea transformation in the saline
soil.

MATERIAL AND METHODS

Characteri stics Soils
Normal Saline

pH (! : 2.5) 7.5 8.4
ECe (dSm-i) 1.0 7.6
CEC (mol (Hl Kg-i) 13.5 14.0
Texture SCL SCL
Organic carbon (%) 0.26 0.12
ESP . 11.1 14.3
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with 0,50, 100, ISO and 200 ppm-N (applied as urea) and wa3 incubated in 1.5
litre wide mouth plastic bottles for a period of 42 days after fertilizer application at
31 ± 1°C. Moist wool was used to cover the mouth of each bottle to prevent the loss
of moisture by evaporation and to allow free exchange of air from atmosphere.
Sixty per cent of water holding capacity was maintained through out on weight loss
basis. Samples from each bottles were drawn on 1,2,3,4,5,6,7,8,9, 14,21,28,
35 and 42 days after incubation for determining urea-N, NH4"'-N, N02-- Nand
NOa - - N content (ppm) by the methods as describeds by Bremner (1965).

RESULTS AND DISCUSSION

Effect of period of incubation and salinity

The data on the effect of period of incubation and soil salinity on changes in
urea-N, NH.l+-N, N02- --N and NOa - -N are presented in Table 2. The entire quan-
tity of urea applied got hydrolysed in normal soil within first five days after incubation
and after that no urea-N was detectable irrespective of the nitrogen levels. In saline
soil the hydrolysis of urea got delayed and it took seven days as against five days
for normal soil. The percentage of urea hydrolysed by fifth day of incubation in
normal and saline soils were 99.8 and 92.6, respectively. Thus hydrolysis of urea
took place faster in normal than in saline soil. The maximum NH4+- N content
was obtained at 7th and 14th day after incubation in normal and saline soils res-
pectively. The lowest values of NH4+-N were observed at 42nd day in both the soils.
The interaction between soil and time (S x 1) was found to be significant. There was
an enormous accumulation of N02 - - N (44.3 ppm) in saline soil but N02--N
content in normal soil was of smaller magnitude. This shows that there can be
sizeable accumulation of nitrite following urea application to a saline soil which
may result in significant yield loss. N02--N completely vanished after 28 days in case
of normal soil but persisted upto 42 days in saline soil. The accumulation and large
persistence of NO- 2-N in saline soil is likely due to high pH which might further
accentuated by urea hydrolysis (Beri and Brar 1978, Christrenson et al 1979) and
extreme salinity (Pal and Chhonkar 1979.) The decline in N02-N is obviously due
to its oxidation to NOa - - N as is indicated by the data presented in Table 2 which
further showed that the accumulation of 'NOa- --N in normal and saline soil were
62.2 and 67.1 ppm respectively on 28th day after incubation. The normal soil exhi-
bited higher values of NOa-N than saline soil throughout the experimental period.

Effect of soil salinity and N-levels

Urea was not detectable (Table 3) in control but treated soil urea concent-
ration was found to be commensurate with the level of nitrogen application irres-
pective of the soil. The lower values of urea N in normal soil indicated its faster
rate of hydrolysis. The highest concentration of urea- N was achieved at 200 ppm-N, in
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both the soils. This observation is in accordance with the law of mass action which
stated that rate of reaction is proportional to the concentration of substrate. Each
successive addition resulted in significantly higher NH4+-N content over the prece-
ding lower dose irrespective of the soil type. The higher values of NH4+-N in
normal soil are confirmative of the faster rate of urea hydrolysis. The presistence of
N02 - -N was also observed from the Table 3. At lower level of urea application
accumulation of N02 -- N was lower as compared to highest N levels (Table 3). The
alarmingly high NO?,--N concentration at all levels of applied nitrogen was obser-
ved in saline soil.

Effect of incubation time and N-levels

The urea-N content increased linearly with the amount of nitrogen application
(Table 4) irrespective of the soil type. As the incubation period increased, the
urea-N content in both type of soil decreased. Up to 8th day of incubation no urea-N
could be detected at any of the four levels. The concentration of ammoniacal-N
increased upto first 14th days after incubation than gradually decreased with time.
The highest NH4+-N content of 15.0, 35.9, 61.9, 70.7 and 76.0 ppm at 0, 50. 100,
150 and 200 ppm-N levels respectively, were recorded at 14 days of incubation
after which the values dropped with time. As the time increased the values of
N02- -N rose up significantly with nitrogen applicatian upto 5th day of incubation
and had declined thereafter. At lower level (50 ppm-N) N02--N was not observed
at 28th days after incubation, while at other levels it was observed at 35 days after
incubation. The interaction effect between level and time in case of N02--N
was also significant. The concentration of N02--N increased up to 28th day
and declined thereafter irrespective of soil type. The highest value of N03 -- N
(85.7 ppm) was achieved with 200 ppm-N at 28th day of incubation. Correlation
Table 3. Effect of salt concentration and N-Ievels 0n l'rea-N, NH4+-N, N02--N and NOa--N

content (ppm)

N form Soil N-Ievels (ppml

0 50 100 150 200 CD 5%

Urea-N Normal 0.0 10.8 20.9 31.4 43.3 S 6.4
L 10.4

Saline 0.0 26.7 52.6 71.6 866 SxL 14.2
NH4+-N Normal 11.5 22.8 44.3 56.3 63.7 S 0.7

L 1.2
Saline 8,0 19.5 36.9 49.0 57.6 SxL 1.7

N02--N Normal 0.0 6.2 11.2 20.9 28.4 S 1.2
L 1.9

Saline 0.0 17.1 23,2 36.6 41.8 SxL 2.6
NOa- -N Normal 19.2 35.2 50.9 65.9 73.9 S 1.9

L 3.0
Saline 16.2 29.9 46.5 61.5 67.8 SxL 4.2
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between N02 -N accumulation and high pH, salinity. sodium sulphate, sodium
chloride and calcium chloride are also reported by Pal and Chhonkar (1979).

The studies showed that in saline soils urea hydrolysis was retarded by
2 days and resulted in nitrite accumulation. It necessitates suitable management
practices while using urea in saline soils, to avoid ammonia volatilisation due to
prolonged hydrolysis.
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