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evolution and dynamics of microbial load were
found to to be more in treatments inoculated with
combined inocula besides mixed with AS (Table
3), However CO, evolution was found to be higher
in treatments having more properties of ETP
sludge, during the initial stages because of high

cellulosic materials and NPK per cent in ETPS and

thus respond to cellulolytic fungi for accelerating
the composting process.

The result suggested that the bagasse pith
could be converted as biomanure which is suitbale
for land application by mixing it with BP with AS
and ETPS Sludge at 2:1:1 ratio, Bagasse pith
compost is valued as a better. product when
compared to Farm Yard Manure in terms of nutrient
status and C/N ratio Evaluation of bagasse pith
biomanure to different crops is in progress.
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SOURCES OF BASAL N AND TIMES OF UREA -N SPLITS ON YIELD
ATTRIBUTES AND YIELD OF IRRIGATED LOWLAND RICE

G. DHEEBAKARAN', and S. RAMASAMY=,
Apricultural Research Station Ramanathapuram 623 501

ABSTRACT

Field experiments were conducted at TNALU, Coimbatore during Nov. 95 1o
Sepl.’96 1o study the ¢lfeet ol two sources (green manure and urea) as basal N in combination
with different times of urea splits an yield attributes of rice. The conjunctive use of gréen
manure. on equal N basis as hasal, was equally effective but did not have any vield advantage
over the urea M. Split application of wrea at active tillering was tfitﬂ{. when the hasal N was
applied as GLM. but not for wrea N basal. Nitrogen to a medium dueation rice variety may
be applied in five splits. First top dressing after the basal {AT stage) is vary il basal ™ is
given through green manure without starter N. Bul. when fertiliser N is applied as basal. an
optimum dose of 20 kg N at active tillering is sufficient to maintain the tiller production.
Higher N (40 kg) at AT stage increases the biomass production through unpraductive
tillers and that ultimately Icads 1o poor M. On-the other hand, low N status critically
reduces ihe titlering too. An additional dose of 20 kg a week after AT was found 1o be
beneficial to improve the panicle efficiency and ultimately the grain yieid. irrespective of
basal N sources, Split application of<N at heading stage scems so delicale. Increasing the
rate of N more than 20-kg i.e., 30 or 40 kg N /ha resulted in poor grain yield by increased
sterility.
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N, equal N basis

Among the nutrients essential for rice growth,
N is the only nutrient element giving positive
response in all types of soil, climate and
management. The concept of integrated nutrient
management (INM) seeks to sustain soil fertility
through an_integration of different available
sources of nutrients and their application methods

that will produce maximum crop yieid per unit input
use (De Datta er al.. 1990). Though there is
sufficient research work on integrated N
management on partial substitution of fertiliser N
with organic N, the substitution of basal fertiliser
N (urea) with green manure on equal N basis is
rather limited. Therefore, in order to study the
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ﬁo:ss'il}:f I'-:ti;s of substituting basal N requi_rf:ments '
through a green leaf manure (GLM) on equal N
basis and also to find out optimum times of urea
split doses, the present investigation was carried

out,
MATERIALS AND METHODS

Field experiments were conducted by using
cv. IR72 under irrigated lowland conditions of
Wetland. Farm, T.N.A.U., Coimbatore, India, from
November 1995 to September, 1996. The soil of
experimental field was medium in available N (320
and 336 kg/ha)and P (12.4 and 12.3 kg/ha), high in
avilable K {540 and 560 kg/ha), with a pH of 7.7
and 7.6 and the organic carbon content of 0.50 and
0.51 percent in Expt -and Expt 2 respectively. the
experiments were laid out in a radomized bolek
design with three replications. There were nine
treatments including a control (no N application).
In the Expt 1. the other eight treatments were two
sources of N to supply 40 kg N/ha as basal (urea,
and GLM - Sesbania rostraia) and in combination
with 40-40-0, 0-40-40, 20-40-20 and 4J-40-30 kg N/
ha applied at active tillering, panicle initation and
at heading stages respectively,. Based on the
results of 1995, treatments were reconstituted
during 1996, Nitrogen at active tillering (AT) was
reduced from 40 to 20 kg N/ha. Accordingly, for
the two sources of N, 20-40-20, 20-40-30; 20-40-40
and 20-20-40-20 were the combinations. In the last
combination during 1996, 20 kg was applied one
week after active tillering stage (30 DAT). All the
treatments received 60 kg each of PO, and K,O
per ha, Full P,O, was applied as basal and K,0
was applied in three equal splits as basal, Panicle
initiation (PI), and heading stages along with urca.
Fifty days old Sebania rostrata was applied on
equal N basis, two days before transplanting.
Irrigation was given by maintaining 5 cm depth of
water till panicle initiation (PI), then 5 cin depth
only after disappearance of ponded water, Samples
were collected from the ficld with an interval of 10
days and a week for Expt 1 and Expl 2 respectively.
Agronomic efficiency (AE) and physiological
efficiency (PE) were calculared as supgested by
Yoshida (1981). The N content was determined as

IR

per Humphries (1956) and statistical analysis was
done as per Gomez and Gomez (1984).

" RESULTS AND DISCUSSION

Green manuring Sesbania rostrata (GLM) on
equal N basis to supply 40 kg, applied as basal
manuring was comparable with fertilizer N applied
provided that was followed by a fertiliser N split at
active tillering. Beneficial effects of green manuring
to substitute fertiliser N and other essential
nutrients were reported by many workers
(Descalsota ef al., 1986; and Rajput, 1995). The
slow growth in the initial periods by GLM basal
recorded in these experiments is well known facts,
(Panda ef al., 1993), but a split application of N at
that time inevitable ratherlthan at heading.

Limiting the ATN split from 40 kg to 20 kg did
not adversely affect the tiller production. Rather,

. applying the 20 kg of saved N at the time of heading

was found more useful to increase the grain yield,
irrespective of basal N. It is evident from these
experiments that a controlled initial biomass
production is the ultimate need to build positive
grain yield, rather a vigorous, robust initial biomass
production through heavy N manuring the these
actually met with the poor grain yield and HI

. (Table). It could be confirmed. that the N

application at AT may be less than grain yield and
HI (Table). It could be confirmed, that the N
application at AT may be less than 40 kg i.¢.. 20 kg.
irrespective of the sources of the basal N.
Withholding the N split dose at AT had no negative
effect on the grain vield when urea N was basal
applied at 40 kg/ha. The result is in confirmation

-with Ramasamy et al.., (1996). They reporied that

split application of N at basal. PI and at first
flowering are mean it for tiller number, panicle
weight and filled grains, respectively.

An additional split of N employed afier AT,
exactly a week later, was found improving the N
content of shoot, was under the process of dilution
due to higher leal and stem binmass production.
compensatory action as opined by Thivagarajan
et al. (1994), This additional split wits able 10
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Table 1. Effect of treatments on yield attributes of rice

Expt |
Treatment N (kp/ha) - Productive Ianicle 1000 grain Harvest Grain vield
B AT PI H  tillers Nodm?  efficicncy (%) wi, (g} index W1 {kalha)
T1 40 0 40 20 9.3 02.46 21.0 .54 §412
T2 40 40 40 0 10.1 B6.4 18.6 0.53° 4245_5'
T3 40 0 40 40 7.2 93.4 0.1 0.54 4708
T4 40 an 40 .30 .6 89,6 19.0 0.51 611
T3 40* 20 40 20 8.9 91.0 21.0 0.54 3209
T6 40 40 40 D 9.0 91.6 18.1 0.51 4706
T7 40 40 40 30 .4 85.5 20,3 .52 4358
T8 VA 40 440 30 8.8 89.5 20,6 0.51 4737
TS 1] 0 0 0 5.5 84.3 18.3 0.48 3303
SE, 0.8 172
CD (p=0.05) .8 365
Expt 2
Treatment N (kg/ha) Productive Panicle 1000 grain  Haorvest  Grain vield
B AT WA i H tillers Mo/m®  efficiency (%0} wi {2}  index HI {kgtha)
TI 40 20 0 40 20 107 88.6 17.7 0.48 5633
T2 40 20 ] 40 30 10.4 BB.6 17.9 0.44 S804
T3 40 20 i an 40 10.8 91.3 18.0 0.44 3940
T4 40 20 40 20 10.8 92.4 8.2 0.46 Hd 86
Ts 40 20 0 40 20 10.7 85.2 17.8 0.46 5233
Th 40+ 20 0 a0 30 10.6 59.4 17.9 0.44 5670
T7 40 20 0 40 40 9.8 9n.4 17.4 D.46 31949
TS 40% 20 20 40 20 10.9 01.8 18.0 0.46 6021
T_*J 0 0 0 i 0 8.3 83.8 16.1 0.44 3757
SE, 0.8 204
LD (p=0.05) 1.6 432

* areen leal nitrogen

B - basal ; AT - active tillering : WA - week after AT : Pl - panicle initiation : 11 - heading

produce higher grain yield through increased filled
grains per panicle with better panicle efficiency.
Avoiding N application at the time of heading had
no adverse effect when the basal manuring was
done through GLM, whereas, there was reduction
in the final grain yield if the basal manuring was
applied through urea. This might be due to slower
but longer availability of N from green leaf manure

which required top dressing at early.active tillering

slage as a starter dose. On the contrary, when

fertiliser N was applied, due to quiéker availability

of N during early stages, more biomass was

produced than GLM basal, -but to keep up the

biomass already produced, a top dressing during
" heading became essential.
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‘Nitrogen application at the time of heading
was found to influence the grain yield through the
mechanism of improved grain filling process, but
the response depends on the presence of active
green leaf biomass and root N concentration.
Nitrogen concentration of the roots is an indicator
of healthy root system (Ramasamy ef al,, 1994),
which highlights the .consequences of N
application at heading. According to them the N
applied at the time of heading is found to increase
the number of filled grains only under well drained
soil, where roots are comparatively active till
maturity.

In the present investigation, 20 kg/ha at
heading was found optimum. Any increase in the
rate of split application was found to affect the
grain vield by increased sterility and poor panicle
efficiency. '

The higher grain }rleld recorded in these
experiments was not necessarily associated with
higher biomass, or higher N uptake. But the
influence was primarily by green leaf N
concentration (r* = 0.87 ") root N concentration (r*
=10.78"") and root biomass (r* = 0.47"). The grain
yvield increase was also attirbuted by improved
grain weight (r* =0.85") and productive tillers (r’=
0.687),

CONCLUSION

For medium duration rice variety, N may be
applied into five split doses. First top dressing
afier the basal (AT stage) is very vital if basal N is
given through green manure without basal fentiliser
N. When fertiliser N is basal applied without green
manure an optimum dose of 20-kg N at active
tillering is sufficient to maintain the tillers
production. Forty kg at AT stage increases the
biomass production through unproductive tillers
and that ultimately leads to poor Hl. However low
N reduces the tillering too. An additional dose of
20 kg a week after AT was found more beneficial to
improve the panicle number and ultimately the grain
yield, irrespective of basal N sources. Split
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appliction of N at heading stage needs further
study. Increasing N more than 20 kg had poor grain
yield by increased sterility.
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