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VOLATILIZATION LOSS FROM UREA AND 
MODIFIED FORMS OF UREA

enous fertilizer becauTe'Tufhigrnitl:'^^^^^ the top^O 30°ciTr^^^"
content, hydrolysable nature, lower cost m d  thrnnaV. 9 ^nd sieved
easy availability Urea when applied to soil a 5 o S  T  fl f  t
is hydrolysed by the enzvme u rL sT to  *^bes, one
momum L rb o n ate  a irc a ^ o n T o x M e  As' ?he o t C "
ammonium carbonate is unstable it dissoci- barium ne 20 per cent
ates to ammonium ion and carbon dioxTde ^
The free ammonia formed in th ^  proceŝ ^̂ ^̂  T o X
usually lost to the atmosphere bv volaHliVa ■ 1 evolved from the fertil-
tion. Volatilization loss of ammonia from ap- S e  amS p °b  tain-
plied urea is reported for both acid and ra^ lu  • h ®^PP^y oxygen into the system.
careous soils ( L n  ai^^ S m ^  Moisture of the soil was maintained at field
Fenn and H o L „ „ ,  1985 S  2  b” S '  S w  N / h '" S T
1983), the loss being more in the latten The viz neem ca l4  b l S l H “ ®
nitrogen loss through ammonia voIsHliVaHrvr. ' j  blended urea, neem coated
.s higher when t h e f a t e T a ^ S o n ^  S  S / h f  ™  ^50
IS more (Sharma and G u p i ,  19 "  M any flfsks t ^ c T o f h ' ^
reports are available about the use of co^t- c u S te r ^ a fh T  .  ^ -
ing materials like neem cake on delaying ni- tinies A hf. ?  ^ a s  replicated five
trification and ammonia v o la t i l iz a t iL ls s  A ^evefv 2?h  f ^ •
from urea (Bains et a l ,  1971- Duraiswamv ^  test tube con-
and Palaniappan, 1990) Coatine of urpa f ^  boric acid was
With m d ig e n 'Is  m a t e ls ^ r k e l^ e m  c a L  h y Z c l "  c a ^ ^ "
and tar are reported to improve the efficiencv methvi r- H ^ I  m ixed indicator,
of applied urea in rubber growing soil m ainlJ nerovH ^  broniocresolgreen. Barium 
through delaying the n ftr ifT c T t!o ™ T  !  ^ was renewed every two days. Am-
(Karthikakuttyam m a et al., 1994- G eoree S s T S  f  was calculated as per cent
e t a l . ,2000). H .e present study was J d ^
taken to study the nitroeen loss from  u ™ ™ gen loss of 2.6 per cent occurred
apphed u „ a L  d i f f e ^ n C ? : ^ ; ; , ^ ^  ™ “ , 3 r ‘T
and the effect of modified forms urea on 1 T w h > ^pplicahon dose was applied (Table 
reducing the loss of ammonia a ™

The incubation study was conducted n ammonia volatihzation loss of
according to the standard method of Sharma S im E n ^ tL t7 V ° '^  soils having pH  3.7. 
and Gupta (1989). The soil used for ™ “ ^rly, a nitrogen loss of 3.2 per cent from
was collected from the experimental area o f  Hn° cultiva-
the Rubber Research Institute of India (RRII) The S e n f  observ
farm at Kottayam in Kerala state The soil tn f h . l  ^  observation is thus comparable
used for the study belonged to * e  taxonomic S
classification of ustic khandihumults. It was second'tTSe'^tenth
acidic (pH 4.39), high in organic carbon sta , mcubation. No

lus (2.59%), sandy d a y  lo a l  in  le x lu re w iu ; T a T t e r t a M X t a u ” ';
a c a fo n  exchange capacity  o f 8,2 cm o l served on the th M  d a y T d  a Z  te
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Urea
(kgN/ha)

Table 1. Effect of different rates of N application on ammonia volatilization (% N)

Days of incubation
8 10 Total

100
250
350

0.13 0.16 0.13 0.06 0.05 0.05 0.05 0.04 0.04 0.71
0.15 0.83 0.41 0.29 0.21 0.19 0.18 0.18 0.16 2.60
0.24 0.91 0.52 0.49 0.37 0.21 0.21 0.25 0.25 3.43

CD (P< 0.01) = 0.18**

loss decreased. This may be due to the fact 
that hydrolysis will be commericed on sec­
ond day onwards and also it will complete 
almost within 7 days. Fenn and Miyamotto 
(1981) reported no significant ammonia loss 
within the first two days of incubation and 
that maximum loss occurred during the third 
to fifth day under laboratory conditions. The 
volatilization of ammonia is a common phe­
nomenon for fertilizers that are alkaline or 
that produce an alkaline reaction once ap­
plied to soil. Urea is such a fertilizer. It re­
leases nitrogen in ammonium form and at 
the same time creates a strong alkaline con­
dition that favors the loss of the nitrogen as 
volatile ammonia.

It was observed that in all the treat­
ments, the maximum loss of ammonia was 
observed on the third day and was 0.16,0.83 
and 0.91 per cent respectively for doses of 
100,250 and 350 kg N/ha. The loss steadily 
declined from the fourth day and reached a 
low value by the 10“̂ day (Table 1). The loss 
of ammonia was found to increase with in­
crease in the rate of application. When quan­
tity increased, the concentration of ammo­
nia in the reaction zone also increased and 
thus resulted in higher loss when rate was 
increased. Sharma and Gupta (1989) work­

ing with sandy soils observed similar results 
when the rate of application of urea was in­
creased. This is expected, as ammonia loss 
is a first order reaction, being directly related 
to the solution nitrogen concentration.

Table 2 shows the effect of modified 
forms of urea on volatilization loss. When 
urea was applied at the rate of 250 kg N/ha, 
the cumulative loss for 10 days was 2.6 per 
cent. When modified forms of urea were ap­
plied, the loss of nitrogen significantly re­
duced to 1.71,1.19 and 1.46 per cent for neem 
cake blended urea^ neem coated urea and 
nim in coated urea, respectively. A ll the 
modified forms of urea were found to be ef­
fective in reducing the ammonia volatiliza­
tion loss. The maximum efficiency being 
noticed for neem coated urea. The other two 
modified forms were comparable. While no 
loss was observed on the first day after the 
application in any of the treatments, it was 
detected from the second day onwards for 
all modified forms. Coating materials form 
a layer over urea granules and thereby slow 
down the hydrolysis which result in reduc­
tion in loss of ammonia. Sharma and Gupta 
(1989) reported significant reduction in am­
monia loss when urea was blended with 
neem cake or coated with shellac and neem

Table 2. Effect of modified forms of urea on ammonia volatilization (%N)

Modified 
forms of 
urea

Days of incubation

1 2 3 4 5 6 7 8 9 10 Total
Urea - 0.15 0.83 0.41 0.29 0.21 0.19 0.18 0.18 0.16 2.60
NCBUS - 0.04 0.41 0.43 0.32 0.20 0.08 0.10 0.07 0.06 1.71
NCU* - 0.02 0.27 0.26 0.18 0.12 0.11 0.10 0.06 0.07 1.19
NiCU" - 0.02 0.31 0.32 0.28 0.18 0.13 0.10 0.06 0.06 1.46

sNeem cake blended urea; *Neem coated urea; + Nimin coated urea CD (P< 0.01) = 0.38**
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cake. Bains et al. (1971) foimd that for the pro­
duction of effective tillers in rice, application 
of IBDU (isobutylidene diurea) and neem 
seed crush extract treated urea at the rate of 
100 kg N/ha, was on par with 200 kg N/ha 
applied as untreated urea. A significant in­
crease in number of filled grains per panicle 
and thousaiid grain weight in the case of neem 
seed extract treated urea was also recorded.

Application of 120 kg N/ha as neem 
cake blended urea given in two splits regis­
tered an yield increase of 22 per cent over 
the u su ally  recom m end ed  dose of 160 
kg N/ha as urea alone in 4 splits for coffee 
(George et a l ,  2000). Karthikakuttyamma et 
al. (1994) reported on the basis of a pot cul­
ture experiment that urea form was the best 
source of nitrogen with respect to the growth 
and apparent recovery of applied nitrogen 
for rubber seedlings.

This study has revealed that ammonia
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