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Performance of hybrid rice cultures under different levels of nitrogen
in combination with growth regulators

M. JAYACHANDRAN, N.O. GOPAL AND R. MARIMUTHU
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Abstract: Field experiments were carried out during the North East Monsoon season of
1995-96 and 1996-97 with the objectives of studying the performance of newly developed

rice hybrid in response to nufrient management practices and growth regulators,

Rice

hybrid TNRH-17 showed a good response to 175 kg N ha' applied in four splits along
with K,0 in both the years and gave significantly higher grain yield of 8.17 ( ha' with
folinr application of mepiquat chloride @ 1500 ml ha' at flowering stape. The highest
returns and Dbenefit cost ratio were recorded in the same treatment combination, compared

to the other treatments.
Keywords:

Introduction

Rice is cultivated under varied edaphic
and environmental conditions. In Tamil Nadu,
rice is mainly cultivated during South-West and
North-East monsoon season. The cultivation in
North East Monsoon season is highly challenging
as the yield is affected due to many weather
based problems such as low irradiance, low
temperature and incessant rain.

The degree of wvariation in yield is so
conspicuous (hat weather constitutes the nucleos
of yield barrier in Nerth East Monsoon season.
Nevertheless, the farmers largely cultivate rice
in North East monsoon season because of higher
rainfall and consequent adequate water supply.
With the advent of hybrids even in highly self
pollinated crops like rice, exploitation of heterosis
matching with the weather of North East Monsoon
season would go a long way in improving the
productivity and the present study has been
oriented on these lines.

Materials and Methods

Field experiments were conducted under
irrigated lowland condition at Coimbatore, during
the North East Monsoon (NEM) season of 1995-
1996 and 1996-1997. The soil of experimental
field was medium in available N (397 and 284
ke ha') and P (194 and 12.9 kg ha'), high
in available K (643 and 747 kg ha'), with a
pH of 7.8 and 7.7 and the organic carbon content
of 0.74 and 0.87 per cent in experiment | and
experiment 2 respectively, The experiments were
laid out in split plot design with three replications,
The F, hybrid entries viz. TNRH-17 (H,) and

Hybrid rice, Nitrogen, Spilt application, Growth regnlators, Foliar spray.

TNRH-15 (H,) were tested in the first year and
in the next year TNRH -15 was replaced by
TNRH-16 (H,). Nitrogen was applied at two
levels viz. 150 and 175 kg ha'. Nitrogen was
applied in split doses viz. 150 kg N was applied
in 3 and 4 splits, while 175 kg N was applied
in 4 splits. Three splits were given at basal,
tillering and panicle initiation @ 50, 25 and
25 per cent respectively. Four splits were given
al basal, tillering, panicle initiation and heading
stages @ 40, 20, 20 and 20 per cenl, respectively.
The recommended dose of 50 kg P,O, was applied
as basal. The recommended dose of 50 kg KO
was applied @ 33, 33 and 33 per cent in 3
splits; and in 4 splits @ 25, 25, 25 and 25
per cent, along with N as per treatment. Hybrid
entries and nutrient management practices were
combined with spray of growth regulators viz.
water spray (F ), coconul water spray @ 5 per
cent v/v (F) and paclobutrazol @ 200 ml
ha! (F,) in the first year and in addition, mepiguat
chloride @ 1500 ml ha' (F,) in the second
year. Hybrid entries and nutrient management
practices conslituted the main plots and growth
regulators in the sub plots and statistical analysis
were carried out as per Gomez and Gomez
(1984),

Results and Discussion

Rice grain yield is a function of number
of panicles per unit area, filled spikelets
panicle’ and test weight. In the present study,
panicle number m? filled grain panicle’ and
test weight were found to be more in TNRH
-17, when N was applied @ 175 kg ha'! in
four splits followed by N at 150 kg ha' in
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Table 1. Effect of hybrids, nutrients and foliar spray on yield component, yield and economics of hybrid rice, auring 1vv> - yo Morn east-
Monsoon scason .

‘BC

Grain ' Harvest

Straw

Panicle  Panicle Filled Il filled

Panicle

Treatments

Spikelet

Index rafio

vield yield
(t ha') - (t ha')

grain

(%%) weight{g)

sterility

*

grain
panicle!

grain
panicle”

weight
(g)

length
(cm)

number
(m?)

Hybrids

045 2818
041 2456
0.007

6.85
595
0.15

827
339
0.16

27.1
240
051

21.62
126

e 2573
31
1.46

107
L
4.01

3.10
212
0.07

1034

232
209

H' : TNRH- 15
ch (P=0.05)

H, : TNRH - 17

2419
2676
2816

041
044
046

5.82
646
6.91

8.59
204

836

252
25.6
259

25.13
23.18
2299

26

100
109

245
264

274

222
224

216

466

414

el

50:50 kg NPK ha

3 splits
: 150:50:50 kg NPK ha'

4 splits

CD (P=0.05)

=

in 4 splits
175:50:50 kg NPK ha!

in
in

150

Nutrients
2

N
N
N,

0.009

1.79 097 0.63 0.198 0.190

492

0.41 0.09

21

2.530
2631
2357

0.42
043

598
045

645

677

8.11
840

B47

25.1
256
259

20.44
22.15

28.52
n

106
112

O

258
236

238

210
222
233

433
442

449

(200 ml ha)

- Paclobuirazol
CD (P=0.05)

F, - Control (water spray)
F, -Coconut water (5 % viv)

Foliar spray

F,

0.010

1.30 1.54 0.56 027 045

5.70

0.05

0.31

similar splits and mepiguat
chloride spray @ 1500 ml
ha' resulted in higher yield
than paclobutrazol at 200 m]
ha! and coconut water spray
5 per cent v/v. Higher grain
yield was recorded in TNRH
- 17 than the other entries
(Table-1 and Table-2). Higher
grain yield of TNRH- | 7 could
be attributed to higher amount
of solar radiation and sunshine
hours, which worked out 1o
52.3 and 700 per cent re-
spectively in the second year.
Similarly rice grain yield
associated with the solar
radiation during later stage of
plant growth, De Datta and
Zarate (1970) correlated solar
radiation during the 45 days
before maturity in the grain
yield and obtained co-efficient
ranging from 0.50%% 10 0.77%*,

Low light intensity
during North East Monsoon
scason particularly between
panicle initiation and harvest
was an important constraint
for higher productivity, It
affected the yield component
and finally the grain yicld.
Thus, as explained in the yield
components, it is the weather
exploitation rather than the
senetic potential that made
TNRH-17 to perform relatively
better than TNRH-15 and
TNRH-16 in producing more
panicles, filled grain per panicle
and test weight culminating
in higher yield.

Three split application
of nitrogen was found superior
to basal or two splits as observed
in AICRIP trials, Similarly,
Meelu (1980) observed the
usefulness of three splits of
N compared with basal ap-
plication. More number of
N splits resulted in increase
in panicle per umit area (Wagh
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and Thorat, 1987), Extended period of N application
upto heading, increased the panicle and spikelet
number, filled grain percentage and 1000 grain
weight even in a short duration variety (IR 50)
of 105 days (Vijayalakshmi er al. 1992), These
reports were in conformity with the present findings
and resulted in higher yield for N at 175 ke
ha' applied in four splits followed b}r N at
150 kg ha' in similar splits.

Increased values of yield attributes and
higher yield for the growth regulator mepiquat
chloride followed by paclobutrazol could not
be reassured out as the former inhibits GA
biosynthesis and the latter on the shoot or root
growth depending vpon the enantiomer (Lenton
el al. 1994). Possibly in rice at the rates applied,
these growth regulators might have induced better
growth and increased yield attributes and the
yield finally.

Incrcased in the value of yield attributes
for coconut water spray at 3 per cent might
be due to slowing down of senescence. Thangaraj
cand Sivasubramanian (1992) found significant
_increase in the number of panicles m?, filled
grains panicle’ and grain vield due to spray
of coconut water at 2 per cent v/v. The present
studies are in agrecment with these findings.
‘The rice hybrid TNRH-17 gave the highest yield
of 8166 kg ha' during 1996-97 when N was
applied @ 175 kg ha' in four splits along with
K and use of mepiquat chloride.

Due 1o better growth and increased values
of yield attributes and yield, TNRH-17 hybrid
entry gave higher net returns and B:C ratio in
both 1995-96 and 1996-97 years. While increased
returns realized by TNRH-17 over TNRH-15 during
1995-96 was 25.3 per cent and it was meagre
1o the tune of 3.3 per cent over TNRH-16 during
the next year.

Improved nutrient management practice of
N at 175 kg ha' applied in four splits along
with K gave higher net returns and B: C ratio
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working out to 30.5 per cent more returns than
the currently recommended practice of N at 150
kg ha' in three split along with K and 19.24
per cent correspondingly in the next year

Spraying of growth regulators was cost
worth with mepiquat chloride @ 1500 ml
ha' securing a B:C ratio of 3.09, 2.18 for
paclobutrazol @ 200 ml ha' and 2.57 for coconut
water spray @ 5 per cent, For continued promotion
of yield favoring characters and more profit,
growth regulalors were found to be promising.
A combination of TNRH-17 hybrid entry, N at
175 kg ha' in four splits along with K and
use of mepiquat chloride @ 1500 ml ha' during
flowering was found to be more profitable.
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