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ABSTRACT An investigation was undertaken with two CMS lines, IR58025A and IR62829A wi
in split plot design to determine the optimum dose and stage of application of gibberellic ac
multiplication plot of hybrid rice. In addition, effect of GA, on morphological

yield and qualit}_' with efficacy of ultra low volume (ULV) sprayer in econo
evaluated. Spraying was done @30, 60, 90, 120 and 150g/ha with knapsack sprayer (KS) and @ 30, 45, 60 and 75g/ha with

ULV sprayer at late boot leaf, five per cent panicle exsertion and flowering stage. Results of the study indicated that

application of GA, @ 120 and 150g/ha with KS and @ 60 and 75g/ha with ULV sprayer were superior and spraying at five
tion at late boot leaf stage. There was significant

per cent panic'le exsertion and flowering gave better results than applica

zﬁltl;nogzﬁent in plant height, pani.de exfsert%on, floral traits i.e. duration and angle of spikelet opening, stigma exsertion,

it lfﬁ%f\miﬁfiaige and seed yield with increment of GA, dose but had no effect on 100 seed weight and seed quality.

b enhams:in :;s m;iel‘ciatgd that the angle and duration of spikelet opening and outcrossing percentage were the main

Lo hgx ghl? s tedy:lild. The results showed that the yield realized per rupee investment on GA, reduced at higher

il s 1'}1' o gh e efficacy of ULV sprayer in economisation of the dose. Although, GA, has established its
ty in hybrid rice seed production but the study emphasized the need of its judicious and timely application at

optimum dose for economizing the seed production.
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duration of spikelet opening, stigma exsertion and
receptivity, anther length and pollen load)number
of effective tillers, seed set and yield [2, 5, 6, 7]. GA,
has proved its effectiveness and inevitability in
hybrid rice seed production for obtaining higher seed
yield but its high cost is a major constraint in its
utilization. In India, Directorate of Rice Research
(DRR) has recommended a dose of 45 g/ha to be
applied at 5% heading for achieving yields of
1-1.5t/ha but private seed companies are using doses
upto 180-225g/ha [8]. Higher doses although yield
better but affects the seed quality [4,5]. The adverse
effect of preflowering application of GA, on seed
quality and storability has been documented by
several workers [2, 4, 5]. Thus there was a need to
optimize the dose, stage of its application with
economisation of its use for developing a
economically viable seed production technology.

The present investgation was undertaken to
determine the optimum dose and stage of
application of GA, along with efficacy of ultra low
volume (ULV) sprayer in economisation of dose of
this chemical. In addition, the effect of GA, on
morphological, floral traits, oucrossing percentage,
seed yield and quality was also evaluated.

MATERIALS AND METHODS

Two promising CMS lines and their respective
maintainers (IR58025A/B:Experiment 1) and (IR
62829A /B :Experiment 2) were sown at DRR,
Hyderabad (winter, 1995) in two different
experiments laid out in split plot design with ten
main(doses of GA,), three sub plots(stage of
application) and three replications in a row ratio of
6:2 (A:B). In both the experiments, male parents were
sown three and five days after sowing female parent
in the nursery and later transplanted together with

the seed parent for better availability of pollen

during flowering. GA, was sprayed at 0-150g/ha
with an incremental dose of 30g/ha (KS) and
0-75g/ha with an incremental
ULV sprayer. S ~

S

dose of 15g/ha with "

in a plot. Duration and angle of spikelet opening
was observed on selected spikelets per panicle.
Number of exserted stigma per spikelet in above
panicle were counted as extent of stigma exsertion.
Number of filled seed per panicle were counted for
outcrossing percentage. Seed yield was recorded on
plot basis. Seed quality was assessed by germination
and viability. Seeds were placed between paper at
30°C and counts were recorded on fourth (first) and
seventh(final) day [9]. Viability test was carried out
as per Kittock and Law [10].

RESULTS AND DISCUSSION

Plant height and panicle exsertion

Plant height of CMS and maintainer line in
hybrid seed production is documented to have
important bearing on outcrossing rate and seec
Application of GA, significantly increased the
height and panicle exsertion of both CMS
maintainer lines but the effect was more evident on
the former (CMS lines). The height increa
62.5(control) to 81.2cm and 58.3(control)
respectively in IR58025A and IR62829A with 120 ¢
ha and 150 g/ha GA, respectively applied with
and to 81.8 and 67.8 cm respectively in abc
with 75g/ha GA, applied with ULV s
(Table 1). Panicle exsertion increased to ¢
85.3%(150g/ha-KS) and 81.7 and 81.9%
ULVS) respectively over control in IR5802
IR62829A (Table 1).The incre a
panicle exsertion with foliar appli
be attributed to the elongation of
especially the three uppermc
in dropping of the flag le
better panicle exsertion. Thy
height of A and B line
application of GA, helpe
dispersal by wind
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Wide opening of the glumes for longer duration in
female parent enables better interception of air borne
pollen by stigma [14]. In the present study, foliar
application of GA, significantly influenced the above
floral traits. Duration of spikelet opening is reported
to range between 105-280 min in different CMS lines
[15]. In our study, it ranged from 120-155 min and
107-153 min in IR 58025A and IR62829A respectively.
The duration of spikelets opening increased by 34.7
and 46.0 min respectively in IR58025A and IR62829A
over control with foliar spray @150g/ha GA,(KS)
(Table 1). GA, was also effective in enhancing the
angle of spikelet opening and stigma exsertion.With
the incremental dose of GA there was a linear
increase in spikelet opening angle (in both the CMS
lines), which increased by 15.5 and 16.4° respectively
in IR58025A and IR62829A over control (Table 1). In
the study, stigma exsertion in CMS lines also
increased upto 1.57 % with 150g/ha GA, as
compared to control (1.03-1.07%). The results are in
accordance with Sharma [17].

Flowering behaviour is reported to be greatly
influenced by weather conditions. The extent of seed
set on CMS lines is also influenced by weather
conditions besides, synchronisation of flowering and
duration of anthesis. Climatic factors plays a major
role in altering floral biology of rice plant.
Environmental factors that influence natural
oufcrossing in rice includes, temperature, relative
humidity, light intensity and wind velocity. A
temperature and RH range of 20-30°C and 75-90%
respectively with mild wind during flowering was
found to be ideal. In the present study, favourable
weather conditions prevailed during flowering i.e.
temperature (22.8-37.0°C), RH(29.8-73.7%),wind
velocity(4km/h) with bright sunshine and no rainfall
which helped in better crop performance and
outcrossing.

Outcrossing percentage, seed yield and quality

Hybrid seed production largely depends on
potential outcrossing which in turn is influenced by
pollen quantity, stigma receptivity, floral structure
and environment conditions. In the present study,
outcrossing percentage increased linearly with
increase in concentration of GA, application and
nearly doubled (38-41%) with 150 g/ha GA, as
compared to control(19-20 %) (Table 2). Increased
outcrossing percentage favoured higher seed yield.
In the present study, seed yield increased by 33 and
49% respectively (150g/ha GA,:KS) over control in
the CMS lines; IR58025A and [R62829A (Table 2)
but the maintainer lines failed to respond to the
sprays. GA, spray also had no influence on 100 seed

weight of the parental lines and the interaction
effects were not significant for all the traits
studied.Superiority of higher doses of GA, on seed
yield of CMS parents may be attributed to perfect
synchronization of flowering of parental lines,
improved panicle exsertion, floral traits, outcrossing
percentage, supplementary pollination by bamboo
twice a day during peak anthesis, better
environmental conditions prevailing during
flowering. Our results are in confirmation with
Virmani [18], Prabagarana & Ponnuswamy [19] and
Kalavathi et al. [3].

The foliar application of GA, showed no
reduction in germination and viability of seeds
produced (Table 2). Germination ranged above
97% in freshly harvested seeds of both the
genotypes.Duan and Ma [2] also reported that
preflowering GA, application to CMS lines although
resulted in decline in quality and storability
but freshly harvested seeds had high germination
(above 84%).

Correlation studies

Correlation studies indicated a significant positive
correlation of seed yield with floral traits and
outcrossing percentage (Table 3). Kato and Namai
[13] reported that the stigma exsertion percentage is
reported to be positively correlated with floral
characteristics such as large pistil, stigma and angle
between lemma and palea.In addition, the
percentage of spikelets with protruding stigmas and
angle of spikelet opening were positively associated
with seed set and natural outcrossing respectively.
The multiple regression equation of yield with other
traits indicated that yield is highly dependent on

outcrossing, spikelet angle and duration of opening
and panicle exsertion.

Economics of GA, application

The yield realized per rupee invested on
decreased consistently with increase in the dose of
this growth regulator. At lower doses (30g/ha), the
additional yield realized was 0.63 kg/ha over control
while it was as low as 0.13 kg/ha at higher doses
(150g/ha).Since the yield realized in both the CMS
were not commensurating at higher doses the results |
emphasized the need of its judicious use. :

Optimum dose and stage of application

Chinese have recommended higher doses of
150-225g/ha at pre emergence stage [2] whereas
Virmani et al. [12] recommended application @90-
100g/ha at 10-15 per cent boot leaf stage
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Recommended doses of 45-50g/ha with KS and 25g/
ha with ULV have given positive response at DRR[8].
In this investigation results indicated that 120 and
150g/ha with KS and 60-75g/ha with ULV
(Table 1-2) sprayer gave better results than other
treatments.

Higher values of morphological and floral
traits,panicle exsertion, seed set and seed yield were
observed when spraying was done at five per cent
panicle emergence and flowering stage (Table 1
and 2). Hence ideal stage identified for GA,
application was, 5% panicle emergence and
flowering as application before or after critical stages
had limited role in altering above traits. The results
are in confirmation with Sharma [17].

Economisation of dose through ULV sprayer

~ GA, has proved its effectiveness and inevitability
in hybrid rice seed production for obtaining higher
§eed yield but its high cost is a major constraint in
its utilization. Results indicated that ULV sprayer

could greatly increase the efficacy of GA,application -

as a lower dose of 60-75g/ha gave similar yields as
that with 120-150g/ha sprayed through KS
(Table 1-3). This significant decrease in dosage may
be due to higher and more uniform distribution of
GA, solution by ULV sprayer. Results are in
accordance with Anonymous [8].
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