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NITROGEN UPTAKE, PER CENT RECOVERY AND RESPONSE
TO NITROGEN OF RICE VARIETIES WITH DIFFERENT
WATER MANAGEMENT PRACTICES

V. KRISHNAKUMAR' and S. SUBRAMONIAN?

ABSTRACT

Field experiments were conducted at Tamil Nadu Agricultural University, Coimbatore
during the South West Monsoon and Summer seasons of 1985-86 to evaluate the nutrient
uptake and the response of rice varieties to applied nitrogen and its percentage recovery
with different water management practices. The results indicated that the N uptake increased
with increment of N levels with continuous field submergence. The response to N application
and per cent recovery revealed that application of N beyond 150 kg ha”! could result in
decrease in these parameters., Water stress resulted in lower uptake and hence lower
response. The variety CO 37 showed more N uptake, response to applied N and per cent

recovery of N than IR 50,

It is well known that nitrogen is
the most limiting nutrient in rice soils
of India and at the same time condilions
of climate favouring rice growth are also
congenial for the loss of N from the
soil. '

Peterson and Patric (1968) recom-
mended flooding of rice ficlds immedi-
ately after fertilizer application and
maintaining shallow submergence for
achieving stability of added N and its
effective utilisation. Kakade and Sonar
(1983) also noticed the uptake of
fertilizer N 1o be the highest in plants
grown under submerged soil conditions.

This investigation was undertaken
to study the nutrient uptake pattem of
two high yielding dwarf indica varieties

of rice as influenced by graded levels
of N under different systems of water
management.

MATERIALS AND METHODS

In the present investigation, field
experiments were conducted at the wet
lands of Tamil Nadu Agricultural Univer-
sity, Coimbatore during the South West
Monsoon 1985 and Summer season 1986
in moderately drained, deep clay loam
soil. The ficld had an available N, P205
and K20 at 257, 12.4 and 523 kg ha™,

_ respectively with a pH of 8.0 and CEC

37.9 m.e/100 g soil. The experiment
was laid out in a strip plot design with
three replications accommodating com-
binations of irrigation levels (I1 : Scm
continuous submergence throughout, I2:
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Recouping 5 cm submergence one day
after disappearance of water, I3: Recoup-
ing 5 cm submergence three days after
disappearance of water (only during
summer) and varieties (V1 : IR 50, V2.
CO 37) in one strip and N levels 0, 75,
150 and 225 kg ha™ (only during summer
season) in another strip.

A uniform does of P and K to
supply 50kg each of P20s and K20 ha™
was applied as basal through super
phosphate and muriate of potash. N as
urea was applied in three equal splits
at transplanting, tillering (25 DAT), and
at panicle initiation (45 DAT) stage.
Twenty three day old seedlings were
transplanted @ 3 secdlings per hill a

spacing of 15 x 10 ¢cm in both the
seasons, After allowing one week for
the seedlings to establish the differential
irrigation treatments were imposed and
the quantity of water applied was
measured by using a 7.5 cm portable
parshall flume. Theirrigation was stopped
15 days before harvest of the crop.

N content of the plant was estimated
at flowering and harvest stages using
the microkjeldahl method as suggested
by Jackson (1973) and the uptake worked
out and expressed as kg ha™!* The per
cent recovery of applied N and N
response were worked as follows,

N uptake fromfertilized plot — N uptake from control x 100

Per cent recovery =

This was worked out as suggested
by Bartholomew and Clark (1965).

N response = (Yt - Yo/At) = Y/AL,
where Yt = yield of treatment, Yo =
yield of control and At = N applied in
treatment. This was worked out as
suggested by Patnaik et al (1971).

RESULTS AND DISCUSSION

N uptake : The uptake of N (Table
1) during flowering and harvest stages
increased with increment in levels of N.
The higher uptake of N noticed might
be due to the higher DMP and also
more oot growth which might have
increased the absorption,

The uptake of N was highest with
continuous submergence and it was very

N applied

much reduced when intervals between
irfigations were increased. Draining and
reflooding the field caused a marked
decreased in N uptake by rice plants,
The decrease was apparently due to the
lower N supply available to the crop as
a result of denitrification broughtout by
draining and reflooding. NO3 formed
where the soil was aerated probably lost
through denitrification as well as leaching -
when the soil was reflooded, Such
decreased N uptake is reported by several
workers (Erickson et al, 1985). The
decrease in uptake with increase in stress
could also be atributed to decreased
Lranspiration and possibly more on the
physiological impairment of the nutricnt
absorption and transport mechanism in
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the roots (Tanguiling et al 1985), The
N uptake at flowering was higher with
CO 37 during SWM whereas it was
non-significant between varieties in Sum-
mer. The N uplake with Co37 was higher
than IR50 during both the scasons though
the DMP was higher with IRS0 at
flowering in SWM, evidently the increase
in uptake was due to its nutrient content.

Interactions of irrigation with variety
and N as well as N with variety were
found to be present in one or the other
stages in SWM or Summer season. For
both irrigation and N levels, higher
uptake was noticed when they were
applicd at their respective higher doses.

Response to N and per cent recovery
of applied:N (Table 2)

(i) Response to N application :

The response to N application was
not increascd substantially beyond 75-
150 kg ha'. At higher rate of N
application, expansion of lcaf area may
have a dominant role and the excessive
vegetative growth and lcaf area develop-
ment might result in decreased grain
yiclds due to problems of mutual shading
or uptake of excessive ammonia disturb-
ing the balance between carbohydrate
and protein metabolism (Pillai and De,
1979) and as such further increase in
N resulted in a decrease in grain
production per kg of applied N.,

Submerging the field three days
after disappearance of water (I3) resulted
in very low responsc to N in summer

Vol, 79 No. 12

season. Draining and reflooding the soil

~as in 13 resulted in marked decrease in

N uptake, apparently due to the lower
N supply available to the crop as a
result of possible denitrification losscs
of N and this might have been one of
the major reasons for a lower growth
rate, development of yield components
and in a lower grain yield of rice. The
variety CO 37 réiﬁstemd more response
to applied N than IR50 in both the
Seasons.

- Data on interaction effect between
irri§ation and N revealed that 75 kg N
ha™ with either of irrigation levels (I1
or I) produced the highest grain yield
per kg -of applied N. This beneficial
effect was not pronounced at the higher
levels of N. With regard to the interaction
of variety with irrigation or N observed
during Summer, it was scen that CO37
was having higher response to applied
N than IR50 with either of the irrigation
levels or applied N.

(A comparison between seasons in-
dicate that the response of rice to N
was high in Summer. At the early stage
of plant growth, high temperature, low
sunshine hours per day and more cloudy
day exist during SWM, whereas during
Summer sometime the temperature is
also wide.

The maximum temperature ranged
from 29 to 37°C in summer, whereas,
it was in the range of 27 to 31°C in)
the SWM season. '
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INTEGRATED WEED MANAGEMENT IN UPLAND BUNDED
RICE

K. RAMAMOORTHY and A. MOHAMED ALI

ABSTRACT

Ficld investigations were conducted in Iwo locations at Coimbatore and Paramakudi
during 1984-85 10 find out an efficient weed manngement practice for tice (CV.TKM 9)
under uplend condition, The results revealed that both pendimethalin (1,25 kgfha) and



