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Nitrogen Use Efficiency in Short-duration Lowland Rice With
Different Forms of Urea

R. MANI' and SP. PALANIAPPAN®

An expsriment on nitrogen use efficiency with differant forms of urea was con-
ducted with a short duration rice variety, Rasi (IET 1444), during summer 1978 &t Tamil
Nadu Agriculiural University farm. Application of paper packed and mud ball wes in
the reduced zone of rice soil recorded the maximum grain yield of 49,1 gfha and 46.9

a/ha respectively. compared to 36,7 afha with untrested wrea.

urea were found 10 be 24 Lo 35 per canl more eificient than untreated urea.

The treated forme of
Reducad

zone placement of urea and nsem seed crush treated urea recorded higher N recovery

and response ratio.

tollowed by neom seed grush trested urea,

The current high prices and low
supplies of fertilizers will likely limit, in
the next few years, the quantity of fer-
ulizers, especially nitrogen, needed to
increase rice vields in the Asian tropics.
This has led to increased interest in
methods of maximising vields using low
rates of fertilizers. Parr (1967) reported
that all commonly used nitrogen fertili-
zers have an efficiency of only about
30 per cent under many soil and cropping
conditions, which would be further less
under flooded conditions. De Datta and
Magnaye (1569) have reported that
much of the applied N was not taken up
by rice since applied N was subject to
leaching, denitrification and volatiliza-
tion losses which made it unavailable to
crop. |f the N is applied to the soil pro-

erly or at correct time by split applica-
tion, placement at proper depth and
foliar application, the loss of N can be
minimised. The efficiency of urea has

The maximum net return was achieved with paper packed urea,

also been reported to be increased by
using large sized urea granules, coating
the fertilizer and using nitrification inhi-
bitors (Anon, 1977). Experiments con-
ducted at IRR| indicaled that 68 per cent
of the N fertilizer was recovered when
the fertilizer was applied &t a depth of
10 cm, compared to 28 per cent reco-
very when fertilizer N was broadcast
(De Datta et a/. 1974). Pillai and Va-
madevan (1978) have reported that
placement of urea in small paper bits in
the reduced zone of rice soil improved
the N recovery as well the grain viele.

© The present investigation was, therefors

undertaken to study the response of
short duration rice to different forms of
urea applications under low land con-
dition.

MATERIAL AND METHODS

A field experiment was conducted
during summer (Feb - June), 1978 wiik

* Forms part of M.Sc. (Ag.). thesis. submitted to TNAU. Coimbatore.
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rice veriety IET 1444 to evaluate the N
use efficiency of different forms of urea
zt the Agricultural College and Research
Institute, Coimbatore. The soil was
clay loam, low in available N (218.1
ka'ha), medium in available P.O; (13.2
kolha) and high in available K,0 (320.1
ka/ha), Six forms of urea (untreated
urea /F,) mudball urea (F)., paper pack-
ed urea (F;), soil incubated urea (F,)
FYM enriched urea (F,) and neem (Aza-
dirachta indica L.) seed crush treated
yrea (F,) and two levels of N (50 kg and
100 kg N/ha) were tested. Two times
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of application, viz., Single basal ‘applica-
tion (T,) and split application (75 per
cent as basal and the remaining - 25 -per
cent at panicle initiation) were' also
tested. P.O; and K,O were applied as
basal dressing each at- 50 kglha. The
experiment was laid out in'a Factorial .
randomised block design  replicated
thrice. Adequate plant protection mea--
sures were adopted. The crop  was

harvested at full field maturity.. Nitro-

gen recovery was worked out based on

the N uptake at harvest stage using the

following formula :

N uptake in freated plot — N uptake in control plot x 100

N recovery %

— ——

Quantity of N appliéd in the treated p'lut

RESULTS AND DISCUSSION

On equal N basis, mud ball and
naper packed urea exerted a significant
influence in increasing the plant height
end LAl at flowering (Table 1). /Neem
seed crush treated urea was found to be
the next best. Similarly, yvield compo-
nents like number of productive tillers/
kill, number of panicles/m?, filled grains/
panicle and test grain weight were more
savourably influenced by the above
mentioned three treatments compared
to the rest of the treatments.

Maximum grain yield of 49,71 g/ha
was obtained with paper packed urea,
which was 28.7 per cent more than with
untreated urea (36,1 a/ha). . (Table Il
sAud ball utea was on par with paper
nacked urea by registering an yield of
46.9 g/ha. Nee/n seed crush treated
yrea and FYM enriched urea exerted a
cimiler influence on grain yield. .The
Least vield was obtained with untreated
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urea among the different forms of urea
tried and was higher only to no-nitrogen.
This is in consonance with the findings
of Pillai and Vamadevan (1978) who
have reported an vyield of . 48.1 g/ha
when 56 kg N/ha was placed in the re.
duced zones as paper packed urea, com-
pared to control (30,5 g/ha) in the rice
variety IET 2254. Higher levels.of N

increased the grain vield, especially

when untreated urea was applied in two
splits, while no significant ditference
was noticed between times of applica-
tion, when treated forms of urea was

applied.

Mud ball or paper packed urea re-
corded the maximum recovery of applied
N (55.1 and 52.5 per cent. respsctively).
Neemn seed crush treated urea was -sup-

‘erfor to soil incubated and FYM enriched

urea in use efficiency, since the NH,*+
form.of N in the latter .forms are more
prone to loss through hydrolysis, deni-
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TABLE |, Effect of Forms of Urea on Growth and Yield components of rice (IET. 1444}
fraatmnms Plant height  LAlat  No. of produc-  MNumber of Number of 1000 grain
at flowering  flower- tive tillers/hili panicles/m*  filled weight {g)
{cm) ing grain/panicle
£ 78.2 5.42 7.51 257.2 92.7 23.04
F. B6.6 6.15 B.04 301,2 104.1 24.30
Fa 85.4 6.41 B.10 316.1 103.4 24.11
Fe 78.1 5.55 7.61 266.4 83. 23.40
Fr 80.2 B.61 7.98 266.7 84.5 23.50
Fa B2 5.0 7.88 273.4 a7.2 23.89
S E 0.41 0.19 0.12 1.32 0.72 0.10
C. D. at 59 1.42 0.55 0.35 3.84 2.14 (.28
MED 79.5 5.38 7.28 262.8 92.4 23.40
N100 84.4 G.12 B.32 187.3 102.6 24.02
S. E. 0.22 0.1 0.07 0.71 0.41 0.06
C. 0. at 5% D.84 0,33 0.20 2.20 1.22 0.16
Ty 81.3 5.82 7.48 - 273.4 94.9 23.67
. BZ.4 6.03 8.12 287.8 .100.2 23.75
5. E. 0.22 0.11 0.07 0.20 0.41 0.08
C.D:at 5% 0.84 .5 0.20 2.20 < 1,22 M.5
Contral {No) 67.4 3N 412 231.2 78.2 22.97
trification and feaching, N recovery application improved the response ratio

was more at lower levels of N with
split application of urea, compared to
single basal application of higher levels
of N. Thisis in line with the findings
of Pillai and Vamadevan (1278) who
found that placement of N as urea bri-
quettes recorded 66 and 57 per cent
recovery of added N at 28 and 56 kg
Niha levels respectively.

Maximum respuns_éﬁ ratio (kg of
grain produced per kg of applied N) was

obtained with paper packed (36.8) and i
mud balls urea (34.4) treatmentf and

the least by untreated urea (20.6). Split
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over basal application and higher res-
ponse ratio was obtained with lower
level of N application. The relative
efficiency of different forms of urea at
the N levels and the methods of appli-
cation adopted was worked out, taking
the grain yield of untreated urea as
100. Here too root zone placement of
urea was found to'be 29 to 34 per cent
more efficient than untreated urea in
increasing the final grain yield, while
other forms of urea were only 2 to 12
per cent more efficient. Ramiah (1976)
reported that pre-plant application of
sulphur coated urea (SCU) and isobuty-
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IABLE Il, Effect of forms of urea on grain and straw yield on Nirrogen use smiciency.

Treatments Grain Straw kitrogen Response Urea _ Nat

yiald yiold fecovery ritio (kg ‘eguivalents © retwrn

.{kg}'ha} (kgfha). {oe) of grainfkg N) Rsiha
Fi 3613 4594 36,4 20,6 100.0 1377
Fa 4699 5741 66.1 34.4 129.2 1712
Fa 4913 6672 52.5 36.8 134.6 2460
Fi 3706 4374 a4.7 22.2 102 6 1660
Fi 3883 4821 47,5 25,1 107.7 1866
Fe 4042 5028 49.6 27.8 112.3 2009
S.E. 89 90 - — - 103
C.D. (P=0.05) 254 258 — — — 288
N B0 312 4552 52.1 28.7 113.4 1540
N 100 4673 5525 43.2 25.5 121.2 2216
S.E. 51 52 — . —_ 59
C.0. (P=0.05) 146 148 . — — 139
T 4071 4928 46.2 26.6 119.4. 1817
Ta 4214 3148 48.5 28.7 124.2 1818
5. E 51 52 — — L. 59
¢, D, (P=0 05) N.S 148 - - - NS,
Contral 2121 3214w —_ — — 310

lidene diurea (IBDU) were 10.2 and 12.0
per cent more effective than pre-plant
application of untreated urea.

With regard to economics of fertili-
zer application, among the different
forms of urea tested, paper packed urea
gave the maximum net return of Rs.
2460/ha, followed by neem seed crush
treated urea (2008). Mud ball urea re-
corded higher grain yield, N recovery
and gross returns but it was found to be
less remunerative due to high cost of
preparation and placement of mud balls.
its economic viability will be always

under question, unless and until, a mac-

hinery has been developed for the pre-
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paration and placement of mud ball in
the reduced zone of paddy soils: '

From the results it can be inferred
that for short duration varieties “of . rice
like IET 1444, application of 100 kg N/ha
as paper packed or neem seed crush
treated urea is more remunerative and
advantageous.
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