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Effect of weather parameters on flowering and panicle exertion in

parental lines of hybrid rice

S.R. PRABAGARAN AND A.S. PONNUSAMY

Dept. of Seed Science and Technology, Tamil Nadu Agrl. Univ., Coimbatore-641 001, Tamil Nadu.

Abstract: Monthly sowings of parental lines of hybrid rice were carried out for twelve months
to elucidate information on the effect of weather parameters on flowering and panicle exertion.
Variations were seen among the entries tested, where IR 10198-66-2R showed extreme fluctuation
in biometrical parameters recorded. Among the seasons, summer (February-May) followed by samba
(October-January) were found. to have better expression of floral characters and agronomic raits.
- Correlation studies with weather parameters (Heat Unit Concepts), showed significant relationships
with selected parameters like days to first flowering, duration of flowering in a panicle and
panicle exertion percentage and regression equations were arrived using the relationship,
fgey words : Hybrid rice, Parental lines, Synchronisation, Stigma exertion, Regression equations).

! With the current rate of population growth
in India, the country has to produce about 150
million tonnes of paddy by the turn of the century
to sustain self-sufficiency. The scope for such
substantial increase in yield with same cultivable
arca is limited using conventional high yielding
varieties (Siddiqu, 1995). Hybrid rice technology
is the most feasible and readily adoptable one.
China has realised the fact and proved ils
J commercial success since last decade (Yuvan, 1992).

Inspite of developing hybrids in India,
the success of hybrid rice could be visualised
anly if there is adequate seed production (Rangaswamy
et al. 1993), The differential flowering behaviour
of parental lines over seasons is one area of
research that has been neglected. Climatic factors
play a major role in allering the floral biology
of rice plant (Konokhova, 1985). The efficacy
of seed setting in male sterile lines depends
upon flowering synchronisation, period of anthesis
and the prevailing weather conditions (Krishnaswamy
and Ramaswamy, 1979). The present study was
taken up to clucidate the information on the
effect of weather parameters on flowering and
panicle exertion in parental lines of hybrid rice.

Materials and Methods

Parental lines of hybrid rice viz. A lines
(IR 62829 A and TR 58025 A), B lines (IR
62828 B and TR 58025 B) and R lines (IR
10198-66-2R, AS 89044 and Pusa 150R) were
sown on 15th of every month commencing from

August 1996 to July 1997, The seedlings were
raised in separate seed beds and 25 days old
seedlings were transplanted in the main field.
The main plot size was half cent (5 x 4 m),
One hundred seedlings were transplanted in each
parental line in two rows (50 seedlings/row) at
20 x 20 cm spacing. Each parental line was
separated by 30 cm row space. Uniform rec-
ommended cultivation practices were adopted for
all the monthly sowings to avoid the variations,
In all 12 sowings, 10 planis per parental line
were selected at random and flowering parameters
and plant growth characters were observed,

During the cropping period, data on maximum
and minimum temperature, hours of sunshine and
day length were obtained from the ‘Agromet’
documentation of Agronomy Department, Tamil
Nadu Agricultuar] University and the following
heat unit concepts were arrived for each crop
1o study the weather correlation.

I.Growing Degree Days (GDD) (lwata, 1984)
2.Relative Temperature Disparity (RTD)

3.Photo Thermal Units (PTU) (Major e al,, 1975)
4.Helio Thermal Units (HTU) (Rajput, 1980)

Results and Discussion

Variations were observed in different stages
of flowering in all the parental lines due 1o
seasonal influence. Various weather factors such
as temperature, sunshine hours, day length and
othier environmental parameters had caused variation
in such observations.
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Table 1. Correlation studies of floral characters with weather parameters (Heat unit concepts) .

Particulars GDD RTD PTU HTU
. IR 62829 A -

a) Days to first lowering 0.034 -(,303 -0.033  -0.278
b) Duration of flowering in a panicle 0.004 0.399 -0.071 . -0.253
c) Panicle exertion percentage 0.276 -0.640" 0.341  -0.080
2. IR 58025 A

a) Days to first lowering 0.027 0.489 0.001 0.080
b) Duration of flowering in a panicle 0.836%* 0.572 0.844%* 0.263
¢) Panicle exertion percentage 0.400 -0.033 0.407 0.371
3. IR 62829 B

a) Days to first flowering -0.300 . 0.476 -0.306  -0.312
b) Duration of flowering in a panicle 0.355 -0.189 0426 0219
c) Panicle exerlion percentage -0.152 -0.457 -0.056  -0.319
4. IR 58025 B

a) Days to first Mlowering -0.050 0.563 -0.092  0.024
b) Duration of flowering in a panicle 0.249 -0.079 0314  0.199
¢) Panicle exertion percentage 0.679% -0.528 0,757** -0.007
5. IR 10198-66-2R

a) Days to first flowering 0.323 0.668* 0.292 0.001
b) Duration of flowering in a panicle 0.656 0.282 0.671*  0.176
c) Panicle exertion petcentage -0.587* -0.199 -0.581* -0.098
6. AS 89044

a) Days to first flowering -0.221 0.473 -0.221  -0.317
b) Duration of flowering in a panicle 0.515 0.146 0335  0.003
c) Panicle exertion percentage - - - -

7. PUSA 150R

a) Days to first flowering -0.030 0.222 -0.029  -0.251
b) Duration of flowering in a panicle 0.595% -0.015 0.622¢* 0.204
¢) Panicle exertion percentage 0.253 0.496 0.234 0.380

®** - Significance at 0.05 and 0.0 levels

From the investigations made, it is obvious
that variations occurred in different parameters
are not only due to genotypic characters and
seasonal influences but also due to interaction
between them. Most of the floral characters are
better expressed in summer sowing (February to
May) as earlier reported by Seetharamiah er al.
(1994). Some floral traits such as duration of
flowering in a panicle, period of anthesis and
stigma exertion were maximum in samba sowing
(October to Fanuary). This is the very prominent
season in Tamil Nadu State with maximum rice
crop area and adequate irrigation facilities.

Among the parental lines, A line recorded

maximum number of days to first flowering, 50.

per cent, duration of flowering in a panicle,
period of anthesis, stigma exertion percentage,
percentage of spikelet inside the boot leaf and
productive tillers than their respective maintainers
(Virmani and Sharma, 1994), Correlation studies
proved its significance in all parental lines except
AS 89044, Highly significant positive correlation
was seen in duration of flowering in panicles
of IR 62829 A with GDD (0.836) and PTU (0.844)
and panicle cxertion percentage of IR 58025
B with PTU (0.757). All the three parameters
showed significant correlation for TR 10198-66-
2R which clearly indicated that it was more
sensitive 10 environmental changes. This is
followed by IR 58025 A and IR 58025 B. The
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most stable lines arc IR 62829 A and IR 62829
B which are used as CMS lines in many of
the hybrid programmes. Among all the lines,
AS B9044 and IR 62829 B were identified as
stable lines for the expression of floral traits
for the changed environmental factors. Among
the heat unit concepts, HTU plays limiled role
in altering the floral characters (Table 1). Regression
equations were arrived from the observed weather
parameters, where highly significant equations
were obtained for days to first flowering (IR
10198-66-2R), duration of flowering in a panicle
(IR 62829 B) and panicle exerfion percentage
(IR 58025 and Pusa 150 R). The regression
equations were significant in IR 58025 B (duration
of Mowering in a panicle and panicle exertion),
IR 10198-66-2R (days of flowering in a panicle)
and Pusa 150 R (days to first flowering) indicating
the contribution of weather parameters for the
flowering behaviour on parental lines (Table 2).
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