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The drymatter accumulated at heading,
which 1s dircetly proportional to the quantum
of mtercepted solar radiation, 18R, by the
crop canopy. has a significant influence on
grain yield of rice (Rao et al, 1999). ISR is
a function of the duration of the vegetative
phase of the crop and the time between the
attainment of optimal leaf area index of 4.0
for photosynthesis (Murata, 1967) and
headmg of the crop. The former 1s governed
by tiller population and rate of tiller
formation, both of which are affected by
temperature. In nice differences in duration
of cultivars are mainly due to differences in
the duration of the vegetative phase
(Oldeman et al, 1987). Thus, duration of the
vegetative phase and time of attainment of
maximal Hllering emerge as important yield-
determining factors in rice. Meteorological
assessment of the above two is complicated
by the practice of transplantmg, in which
the emphasis is on age of seedlings and not
its attribute in terms of degree-days. Again.
due to transplantation shock phenological
development gspecially commencement of
tillering 15 delayed to the extent of 30% of
the age of the scedlings.

In light of the above. the phenological
and phenometric data on rice presented by

Lalitha et al. (1999, 2000) and Reddy et al
(2004) agrometeorologically
examined. as detailed below, to understand
the pheno-meteorological relations of rice.

were

Data of Lalitha ctal, (2000) show that
the duration of tillering covenng 6 sowing
dates in Khant and 3 sowing dates in Rabi
15 55 days ata temperature of 23 C, 48days
at 24°C and 35 days at 20.5°C. The observed
durations are reconcilable by degree-day
summation of 375 above 2 hase
temperature of 167C. Spikelet number al
heading is an yield- influencing factor
(Kudo. 1973) and 15 determined by tller
density. For the above sowing dates Lalitha
et al (1999) have also provided data on tller
population for 3 rice cultivars, [tis seen that
the average tiller production per day of the
3 cultivarsare 8.5 at 23° C, 11.0 at 24° C,
4.0 at 26,00 C, 15 at 26:53°C and 8.5 at
27.0° . The sharp merease i rate of tillering
bevond 26.5°C is striking. From the above 1t
is seen that tller production per m* will be
467 at 23.0° C, 525 a1 26.5° C and 650 at
27.00C.

The contention (Ovwen, 1972) that the
lower rate of production of tllers a1 low

temperatures  will be more than
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Table 1: GDIDs and days required for completion of 3 main rice crop phases. (After Raj

Reddy. etal, 2004,

Phase [ Phase [ | Phase 111
Davs GDD | % Days | GDD i Days GoD !
KVl |67 1074 56 33 | 388 20 29 450 24
RVI |94 1128 32 23 [436 | 20 29 590 27
Kvz o0 1470 63 |25 428 |19 18 381 17 '
RYI [ 9o 163 | 54 |3 415 (19 28 577 27

Legend : K- Kharify R- Rahi: V- Variety: GDD- Growing Degreed days = 10" C; Phase 1-
Sowing to Panicle Inttiation. Phascd 11- PT o 50% Flowering; Phase HI- 50 % Flowering to
Maturity: %o- fraction of Total GDLY in the. Phase.

compensated by the increased duration of

lering 15 seen to be not vahid, Optimal

wperatures for tillering may not mostly be
realized in rice culture. The effect of sub-
optmtal temperatures on reduced tller
populztion and hende of lesser spikelet
number and lesser cumulated leaf-area and
hence of lesser ISR can be countered by
suitably inereasing the mital population
density of the crop (Venkataraman.2004),
Hewever, during #abi season the longer
vegetative duration will push the maturity
period of the crop into a warmer weather
regite and negate the gains of increased
[SR due 1o thicker sowinges.

Reddy etal {2004) have presented data
on phenological and growing degree-days.
GDDs above a base temperature of 1°C
for the 3 crop phases of (1) Sowinig to Pamele
[mitiavion, PI (i) PI o 30% Flowering and
(11) 30% flowering 1o Maturity for 3
cuttvars sown on 3 dates in the Khanl and
Rabi season for 2 vears. Their work makes
avallable above data for (a) the same
cultivar sown i Khantand Rab season (b)
twio difTerent cultivars sown in Khanf season

and (¢) two dilfferent cultivars sown in Rabi
season. The data presented by them are
summarized i Table 1, in which the values
of the parameters refer to average values
of 6 dates of sowing due to little vanation in
them i various dates of sowing.

Some interesting features emerging
from the Table | are presented below.

[he duration from sowing to 'L of
Variety, V1. Tellahamsa was 67 and 94 in
Kharif and Rabi seasons respectively, But
the GDD in both the season was 1101 plus
or minus 27, Variety IR 64, V3, had a
duration of 9 davs from sowing to Pl with a
GDD of 1163, However, Variety Sambha
Masuri. V2. a long duration variety, had a
duration ol 90 days from sowing to Pl and
a GDD of 1470 plus or minus 167. It is not
sutted for Rabt cropping and n areas with
shorter ramy season,

For all dates of sowing m Khari[ and
Fabi season [or the 3 varteties. the duration
and GDD from Pl to 50% [lowering was
about 24 plus or minus 5 days and 412 plus
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or mumus 24 respectively. However, while
the duration from 30% owerng to matunty
was 28 days plus or minus 4 days in both
Khanf and Rabi season the GDDs were
415 plus or minus 35 in the Kharif season
and 580 plus or minus 10 m Rabi season.
The 50% Flowerng to maturity period was
2'(" higher m the Rabi season compared 1o
the Kharil one and can at best account for
a difference of 60 GDDs. The higher GDD
for the third phase in the Rabi season needs
a crilical examimation.

Varieties V1 and V3 showad reduction
in field-hfe durations with delay i1 sowings
in the Rabi season. However, the GDD for
the crop life remained the same at 2150 plus
or minus 100, This indicates that the GDD
requirements of the cultivars are namely
conservative and the delaved sowings by
pushing the crop into warmer weather in
the later part of its life curtatled s ficld-life.

The phasic percentage distribution of
the total GDD show that [or all vanetes m
both Kharif and Rabi, phase [l accounts for
20% of GDD. For the two short duration
cultivars, both in Rabi and Khanf the
distribution is 54% in phase T and 26% m
Phase 111. For longer duration vanety the
increased percentage n phase | s
compensated by an equivalent decrease n
phase I11. Thus one can hazard a guess that
for rice vaneties of same duration the phasic
distribution of total GDDswill also be the
same. though more data on the cultivars
needs to be examined specially on the longer
vegetative duration of KV
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'he study shows that even hmited
phenological data on rice recorded randomly
across locations, seasons and varieties when
expressed and interpreted in terms of GDD
can help in (i) extrapolation of the findings
in time and space by temperature links and
(i) gauging the phasic GDD requirements
of dilferent cultivars.
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