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Iffect of water Management Practices and Nitrogen Application
on Losses of Nitrogen in Lowland Rice*

mt, R, IRUTHAYARAJ! and Y. B. MORACHANY

An expetiment was conducted in pol culture at the Tamil Nadu Agricultural Univerity.s .
Coimbatore, from 1972 1o 1873 with Kannagi and Baia varielies of rice in monsoon (wet)
and summer (dry} seasons 1o find out the amount of N lost and 10 minimise the losses
under five waier management treatmenis and five N levels. The total N loss by ieaching
ane volutilisation was heavy in monsoan and summer seasons. The (otal N loss was heavy

in |y and 15 treatments at  bigher N levels,

Nitrogen use efficiency in lowland
rice has been reported to vary from 30
1o 60 per cemt (Becking, 1971). The
rest is lost through leaching, denitrifi.
cation ( Abichandani and Patnaik
1958) or volatilisation (Terman and
Hunt, 1964), The water management
and method and gquantity of fertiliser
application have great influence on the
loss of N. The objective of the present
study was to investigate the N losses
and to miniriise the losses under differ-
ent water management practices N
levels with two high yielding short
duration rice varieties under pot cul-

lure.

MATERIAL AND METHODS

The experiment was conducted in
pots in the open at the wetlands of
Tamil Nadu Agricuitural University,
Coimbatore, in the years 1972 and
1973. The treatments were : (1) Water
management treaiments ; |;-maintain-

ing 5 cm water depth daily throughout
the crop growth/! |;-maintaining 5 cm
water depth daily lkthrcughnut the crop
growth with stoppage of water for five
days only at the end of tillering stage,
I3-maintaining saturation daily through
out the crop period, I,-maintaining &
cm water depth daily for four days and
afterwards stoppage of water for four
days and |g-maintaining 5cm water
depth daily for eight days and after
wards stoppage of water for eight
days, (1) Varieties : V4-Kannagi (IR8 x
TKM 6) and V,-Bala (N. 22 x T. (N)4).
(I11) N levels : Ng-O kg, N;-60 kg, N,-
120 kg, N3-180 kg and N4-240 kg/ha.
A uniform dose of 60 kg each of P,0¢
and K,O/ha was applied to all the
treatments.

The experimental unit consisted of
earthern pots of 45 ¢m diameter and
45 cm height. The experiment was
conducted in factorial design with
single replication using 50 pots,  Each
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pot was filled with 50 kg of the adjac-
ent field soil. The soil was put in the
pots about 3 months X in advance in
order to settle it properly in the pots.

Twenty day old seedlings were
planted in the pots with 8 hills pot and
2 seedlings/hill. One monsoon (wet)
and .two summer (dry) crops were
taken. :

Pots were coated inside and out-
side with wax and black japan to
make them leak proof. The leachate
was collected daily in bottle through a
single delivery tube connected at the
bottom.of each pot. The bottles were
covered to prevent sun drying., The
leachate collected daily was measured
and 10 ml was stored in a refregirator
for analysis. Ammoniacal and nitrate
N contents were estimated in the
leachate collected. during the first 10
days.and thereafter at 16 days interval,
with the method of Bromner and
Keeney (1965).

The total quantity of N lost per pot
under different treatments were worked
out from the amount of NH4 and No 3-
N recovered. The available M in the
soil was estimated by the method of
Iruthayaraj et al. (1974). The amount
of N losses under different treatments
has been presented as percentage of
total nitrogen. The difference between
total N (N epplied plus native available
W) and thesum of N uptake, N loss
due to leaching and the available N at
harvest in the soil was cnnsrderad as N
lost by volatilisation.

N LOSSES IN LOWLAND RICE

RESULTS AND DISCUSSION

Leaching loss the total N loss in
the leacheate in monsoon was higher
than in summer due to heavy rainfall
leaching N from the soil in Bartholomew
(1971).

The total N loss in the leachate
was the highest in |4 treatment followed
by | treatment and was the lowest in
I3 treatment. In l; treatment the
water was allowed to drain naturally
through the soil column. The soil
caime to saturation level on the 3rd day
and to field capacity on the 4th day.
This brought the soil surface to the
aerobic condition fortwo days ina
cycle of four days wetting and four
days drying. Within these two days
the magnitude of aerobic mineralisation
would have been higher Nitrate pro-
duced in the surfage oxidised layer
could be easily moved downward by
diffusion and percolation into the
underlying reduced layer where it
would have been denitrified. In the
is treatment the soil came to saturation
on the 3rd day, to field capacity on the
4th day and then reduced to around 60
per cent available moisture level which
caused severe water stress to the crop.
Further the shrinkage of soil collaids
resulted in deep eracks -and subsequen-
tly when Irrlgatmn was given the water

‘movement was very fast in the beginn-
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ing- carrying N to-lower layers: The
leaching loss was lower than in I,
treatment due to transformation of N to
unavailable forms (Parr, 1967). Due
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TABLE Effect of irrigation and M levalz on
leaching and volailisation losses of N in
fowland rice (%)

Troatments Leaching loss Uulﬂm:ﬁaliun
1872 Monsoon 14.88 T2
1972 Symmer 12,10 7.36
1573 Summer 13.10 7.27
S.E. 0,02 0.05
C.D. (5%) 0.07 0.14
Vi 13.38 7.23
Ve 16,35 7.21
s.E. u.i}; 0.04
€.0. (5%} N.S. N.S.
I3 13,92 5,51
b3 12,52 5,44
ls 9.44 7.87
5 15.60 6.66
I: 15.34 10,78
S.E. 0.03 - 0,06
C.D. (5% 0,09 0.18
No 8.71 2. Bu
Ny 8,15 3.76
Ng 11.23 8.33
Ns 16.97 8.75
N, 21.75 11.61
S.E. 0,03 0.06
C.D. (5%) 0.09 0.15

N.S. Not significant.

0 frequeﬁi:_ _alternate flooding and dry-
ing in 1, treatment more amount of N
was lost.

At h:ghat level of N apphcatmn
ammumhcatmn ‘nitrification and deni-
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trification occurred at a relatlval*f Iaster
rate leading to heaw loss in !4 and IE'
treatmerits with 240 kg Niha

Vaiatilisation loss :

The volatilisation loss was low
during monsoon. In summer there
was high evaporative demand due to
greater amount of solar energy received
and high temperature.  This could
have led to higher loss by unlatlhsatmn
{Wlllls and Sturgis 1945),

Under aII water management treat
ments, as the N level mm&ased the Inss
mcr&asad The loss was the hlghest in
IE trestment in all the seasuns Durmg
the dﬁr:ng permd aarubm cnndlt:nns
set in leading to mtnfmatmn. When
the soil was raflnudad again anaambm
conditions followed and demtnflcanﬂn
set in causing the eunlutlun of NHg,
NO,, NEO and Nz {Bmeshﬂﬂ 19?1}

Under continuous submergence
(l4 and 1), Ieauhlng and vu!atllrsatmn
tﬂsses were minimum. WhErE there i is
dearth of water to maln‘tatn cﬂntlnuus
suhmErgence I treatment uauld he:
recnmmended in E]:IItB of the fact that
the Iuss b'r vnlatllrsatmn was fa:rhr h:gh
in thls treatment which was GGI'I"IIJE.‘-I'IT
sated to some extent by lower leaching
loss.
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