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Original Research Article

ABSTRACT

The present research was conducted during September 2018 to June 2019 at Floricultural Research
Station, Hyderabad, India to examine the influence of different times of planting on seed attributes in
Gaillardia pulchella local cultivars. The experimental design is Factorial Randomized Block Design
comprising of two cultivars namely Local yellow (C4) and Local red (with yellow tip) (C,) and five
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times of planting namely, 1% week of October (T;) week of November (T,), 17 week of December
(Ts), 1°* week of January(T4) and 1% week of February (Ts) with three replications. The plot size is
2x2m with spacing followed is 30 x 45 cm. The results revealed that, maximum number of
seeds/inflorescence was recorded with T (1% week of October) and minimum with T, (1% week of
November). T, (1% week of January) recorded maximum seed vyield /hectare, seed yield/plot and
seed yield/plant and minimum in T, (1% week of November). Germination percentage was recorded
maximum with T; (1% week of October) and minimum with Ts (1% week of February). Among
cultivars, significant variation was observed in germination percentage. C, (local yellow) showed
higher germination % than C, (local red with yellow tip). Interaction effect between cultivars and
different planting times was non-significant in all the characters. Hence, it can be concluded that the
cultivars namely Local yellow and Local red (with yellow tip) performed well with respect to seed
yield. T, (1% week of January) gave higher seed yield among different planting times and could be
the best time of planting for seed production in Gaillardia pulchella.

Keywords: Gaillardia; planting time; seed yields; cultivars; annuals.

1. INTRODUCTION mainly upon the planting time that affects the

growth, seed yield and quality. In view of its ease
Gaillardia (Gaillardia pulchella Foug.) (2n= 36) of cultivation, it is essential to generate scientific
commonly known as blanket flower belongs to information for the benefits of the farming
Asteraceae family, is one of the hardiest summer community. However, meagre studies have been
annuals grown on wide range of soils in varied done so far in Gaillardia pulchella with respect to
climatic conditions. It is native to central and planting time and cultivars.

western United States. The genus name
Gaillardia was named in honour of Gaillardia de  Hence, the present study has been performed
Marentoneau, a French patron of botany. with an objective to find out the optimum time of

planting in which Gaillardia pulchella cultivars

Gaillardia inflorescence is attractive with wide performs well to get higher seed yields.

range of vibrant colours like yellow, red, red 2. MATERIALS AND METHODS
tipped yellow, orange, scarlet. The flowers are '

available in single, semi-double or double forms The present study was held during September
with long flowering duration. It is widely marketed o018 to June 2019 at Floricultural Research
as a loose flower for garland preparation and Station, Sri Konda Laxman Telangana State

decoration. It is also used in landscaping as  Horticultural University, Hyderabad.  The
mixed herbaceous borders and edging purposes.  gyxperimental site comes under semi-arid, sub-
Gaillardia flowers show better vase life in water tropical climate zone with an average rainfall of
and floral preservatives and can also be used as  g16.6 mm per annum. The monthly mean

a cut flower. meteorological data recorded during the
. o experimentation is given in Table 1. The
Due to its year-round cultivation, hardy nature, experimental soil was of sandy clay loam with

wider adaptability, it is gaining importance as a good drainage. The pH and EC of the soil are
commercial loose flower crop and is often used g8 and 0.35 dSm™ respectively.

as a substitute to chrysanthemum or marigold

whenever these flowers are off season. The The experiment was conducted by adopting
annual gaillardia is propagated through seeds, Factorial Randomized Block Design (FRBD)
which are sown either in pots or in raised beds  comprising of two cultivars i.e. Local Yellow (C,)
from January to October to obtain flowers almost  (Fig. 1) and Local Red (Yellow tip) (C,) (Fig. 2)
throughout the year. Seed production is a and 1% Week of October (T;), 1% Week of
lucrative business due to high prices of flower November (T,), 1% Week of December (T3), 1°
seed. The importance of good seed has been Week of January (T,) and 1% Week of February
very well recognized for successful production of  (Ts) are five different times of planting with three
any crop. Though gaillardia can be grown replications. In each replication, treatments were
throughout the year, the climate has its own allotted randomly.

effect on growth and seed yield. Kaul and dadlani

[1] reported that the yield potential of various The entire experimental block was divided into
flowering annuals varies critically and dependent three strips with ten plots in each strip and each
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plot size was 2x2 m. The spacing followed
between plant to plant is 30 cm and between row
to row is 45 cm. Well decomposed FYM (15 t ha
'Y was applied uniformly and Nitrogen,
Phosphorus and Potassium (150:80:60 kg
NPK/ha) were applied in the form of Urea, Single
Super Phosphate and Muriate of Potash
respectively. Half dose of Urea and full doses of
single super phosphate and Muriate of potash
were applied at the time of transplanting. The
crop was top dressed with the remaining half
dose of urea at 30 days after transplanting.
Gaillardia seedlings were raised in the nursery by
sowing the seeds, forty-five days before the date
of transplanting to the main plot during each time
of planting. The forty-five days old seedlings
were then transplanted on 1% week of every
month from October to February followed by light

irrigation. Irrigations were given at an interval of
6-7 days depending on the climatic conditions
and soil moisture status. The seeds were
obtained by harvesting the completely dried
inflorescence on randomly selected plants from
each treatment. Paper towel germination method
(Between  papers) under recommended
temperature regime of 20-30°C was conducted
to test the germination percentage after seven
days. The observations on seed parameters like
seed  weight/inflorescence  (g), no  of
seeds/inflorescence, Test weight (g), Seed
yield/hectare (g/ha), Seed yield/plot (kg/plot)
Seed yield/plant (g/plant) and Germination
percentage (%) were recorded, tabulated and
analyzed statistically using OPSTAT programme.
The results and discussions are briefly explained
below.

Fig. 1. Local yellow
Place: Hyderabad, Telangana, India. time: 2018-19

Fig. 1. Local red (with Yellow tip)
Place: Hyderabad, Telangana, India. time: 2018-19

Table 1. Meteorological data for the period of experimentation (September 2018 to June 2019)
recorded at the meteorological observatory of the agricultural research station,
Rajendranagar, Telangana, India

Month Temperature (°C) R.H. (%) Rainfall Sunshine
MAX. MIN | ] (mm) (Hours)
September 2018 31.42 19.93 90.20 58.07 43.40 5.88
October 2018 32.40 16.45 86.06 39.00 43.20 7.44
November 2018 31.30 13.70 87.17 38.10 0.00 8.19
December 2018 27.89 12.73 90.13 47.35 13.60 5.37
January 2019 28.69 08.34 89.77 41.16 25.20 7.95
February19 32.21 14.36 85.61 47.07 02.00 9.32
March 2019 36.66 16.76 77.10 42.32 00.00 8.66
April 2019 39.00 18.30 72.00 34.00 43.20 8.80
May 2019 41.20 21.30 59.00 29.00 09.00 9.30
June 2019 36.80 30.00 81.00 48.00 85.00 7.40
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3. RESULTS AND DISCUSSION
3.1 Number of Seeds/Inflorescence

The results obtained pertaining to number of
seeds/ inflorescence as influenced with different
planting times in cultivars i.e. Local yellow and
Local Red (yellow tip) are illustrated in Table 2.
The number of seeds per inflorescence showed
significant variation due to the influence of
different planting times in Gaillardia. T, (1** week
of October) (206.66) was recorded with
maximum number of seeds per inflorescence
and was on par with T, (15‘t week of January)
(199.30) and T; (1% week of December) (175.50).
T, (1% week of November) (154.23) recorded
minimum number of seeds/ inflorescence which
was found to be on par with Ts (1% week of
February) (158.33). These findings are in close
agreement of earlier work done by Shahrbabaki
et al. [2] in calendula who stated that planting
time has a significant effect on number of
seeds/inflorescence with highest number of
seeds recorded in September sowing.
Somanagouda et al. [3] reported maximum
number of seeds and 1000 seed weight on 1%
October sowing as compared to later sowings.
There was no significant variation in number of
seeds per inflorescence between the cultivars
(C4) Local yellow and (C,) Local Red (yellow tip).
Interaction effect of the two cultivars with
different times of planting for number of
seeds/inflorescence was non- significant.

3.2 Seed Weight per Inflorescence (g)

There was no significant variation in seed weight
per inflorescence between the cultivars as well
as among the different planting times. Interaction
effect of different planting times and cultivars for
seed weight per inflorescence was found non-
significant.

3.3 Test Weight (g)

There was no significant variation in test weight
between the cultivars as well as among the
different planting times. Interaction effect of
different planting times and cultivars for test
weight was found non- significant.

3.4 Seed Yield/Plant (g/plant)

The results obtained with respect to seed
yield/plant (g/plant) as influenced by different
planting times in cultivars i.e. Local yellow and
Local Red (yellow tip) are illustrated in Table 3.
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The seed yield/ plant varied significantly due to
the influence of different times of planting in
gaillardia. T, (1% week of January) was recorded
with maximum seed yield/plant (37.05 g/plant)
which was on par with T, (1% week of November)
(30.25 g/plant). Dhatt [4] reported that before the
actual flowering, the plants put on to enough
vegetative growth to support the exhaustive
flowering, seed development and its maturity.
Minimum seed yield/ plant was recorded in Ts (1°
week of February) (19.18 g/plant) which was
found to be on par with T, (1% week of October)
(23.05 g/plant). These results are supported by
the findings of Ahmed et al. [5] who reported
maximum seed yield in November 20 planting in
sunflower. On the contrary, Nagaraju et al. [6] in
aster reported maximum flower yield in October
which ultimately resulted in higher seed yield.
There was no significant variation in seed yield
per plant between the cultivars (C4) Local yellow
and (C,) Local Red (yellow tip). Interaction effect
of different planting times and cultivars for seed
yield/plant was non- significant.

3.5 Seed Yield/Plot (kg/plot)

Data pertaining to Seed yield/plot (kg/plot) as
effected by different planting times in cultivars i.e.
Local yellow and Local Red (yellow tip) are
illustrated in table 4. The seed yield/plot varied
significantly due to the influence of different
planting times in gaillardia. T, (1% week of
January) (0.81 kg/plot) was recorded with
maximum seed yield/plot which was on par with
T3 (1% week of December) (0.80 kg/plot) and T,
(1*" week of November) (0.74 kg/plot). The
maximum seed yield per plot could be attributed
to prevalence of favorable environmental
conditions along with better plant growth. These
results are in conformity with the findings of Dhatt
[4] who stated that the highest seed yield was
obtained from 20" November planting in
Gaillardia aristata. Priyanka et al. [7] stated that
maximum number of siliquae per plant, seed
yield per plot and 1000 seed weight in candytuft
was observed in early planting of September
compared to later planting times on account of
early favourable warm temperature. Minimum
seed yield/plot was recorded in Ts (1% week of
February) (0.47 kg/plot) which was found to be
on par with T; (1% week of October) (0.55
kg/plot). There was no significant variation in
seed yield per plot between the cultivars (C4)
Local yellow and (C,) Local Red (yellow tip).
Interaction effect of cultivars and different
planting times for seed yield/ plot was non-
significant.
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3.6 Seed Yield/Hectare (g/ha)

The data pertaining to seed yield/hectare (g/ha)
as effected by different planting times in cultivars
i.e. Local yellow and Local Red (yellow tip) are
presented in Table 5. There was no significant
variation in seed yield/hectare between the
cultivars (C4) Local yellow and (C,) Local Red
(yellow tip). The seed yield/hectare showed
significant variation due to the influence of
different planting times in Gaillardia. T, (1% week
of January) (20.25 g/ha) was recorded with
maximum seed yield per hectare which was on
par with T; (1% week of December) (20.00 g/ha)
and T, (1°' week of November) (18.66 g/ha).
Seed yield which is a factor of inflorescence yield
was maximum which could be due to increase in
number of inflorescence//plant and inflorescence
yield/plant. Ts (1% week of February) (11.79
g/Ha) recorded minimum seed yield/hectare
which on par with T (1* week of October) (13.83
g/Ha). The Maximum and minimum seed yield
per hectare could be related to seed yield per
plant and seed yield per plot which followed
similar trend. Interaction effect of different
planting times and cultivars for seed
yield/hectare was non- significant.

3.7 Germination Percentage (%)

The data pertaining to Germination percentage
(%) as influenced by different planting times in
cultivars i.e. Local yellow and Local Red (yellow
tip) are presented in Table 6. Significant variation
was recorded in germination percentage

between the cultivars Local yellow and Local Red
(yellow tip). Maximum germination percentage
was observed with cultivar C; (local yellow)
(45.20 %) and the minimum germination
percentage was observed with C, local red (with
yellow tip) (41.20 %). The variation between the
cultivars could be attributed to genetic makeup of
the cultivar, environmental influence and other
management  factors. The Germination
percentage varied significantly due to the
influence of different planting times in Gaillardia.
T, (1% week of October) (63.50 %) was recorded
with maximum germination percentage. Minimum
germination percentage was recorded in Tg (1%
week of February) (22.00 %). It is evident from
the Table 5 that the germination percentage
gradually decreased from T, (October planting)
to Ts (February planting). These results are
similar to the findings of Rakesh et al. [8] in
China aster that recorded maximum
germination in October planting compared to
September, November and December planting.
However, it might also be due to
the presence of resting period in the seeds of
Gaillardia.  Srivastava and Kandpal [9]
documented that gaillardia seeds need a 4
month after ripening period before germination,
but the seeds have no dormancy. On contrary,
Ying et al. [10] reported that the seeds of
gaillardia have endogenous, non-deep
physiological dormancy which need to be further
investigated for exact reason of lowest
germination percentage. Interaction effect of
different planting times and cultivars for
germination percentage was non- significant.

Table 2. Influence of different times of planting on number of seeds per inflorescence of
gaillardia cultivars

Time of Planting Cultivars Mean
Ci: Local Yellow C,: Local Red (Yellow tip)

T1: 1% Week of October 187.20 226.13 206.66°

To: 1% Week of November 156.00 152.46 154.23°

Ts: 15 Week of December 193.46 156.73 175.10%°

T4 1% Week of January 190.20 208.40 199.30°

Ts: 1% Week of February 170.46 146.20 158.33"

Mean 179.46 177.98

Factors SE (m) + CD (5%)

Cultivars (A) 6.96 NS

Time of Planting (B) 11.01 32.73

Factor A X B 15.57 NS

Place and time of Research: Hyderabad, India; 2018-2019
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Table 3. Influence of different times of planting on seed yield/plant (g/plant) of gaillardia

cultivars

Time of Planting Cultivars Mean

C,: Local Yellow C,: Local Red (Yellow tip)
T:: 1% Week of October 22.94 23.17 23.05%
T,: 1% Week of November 31.50 29.01 30.25%
Ts: 1% Week of December 32.64 24.48 28.56™
T4 1% Week of January 40.00 34.10 37.05°
Ts: 1% Week of February 21.84 16.53 19.18°
Mean 29.80 25.46
Factors SE (m) + CD (5%)
Cultivars (A) 1.50 NS
Time of Planting (B) 2.34 6.96
Factor A X B 3.31 NS

Place and time of research: Hyderabad, India; 2018-2019

Table 4. Influence of different planting times on seed yield per plot (Kg/plot) of gaillardia

cultivars

Time of Planting Cultivars Mean

C,: Local yellow C,: Local red (yellow tip)
T1: 1% Week of October 0.55 0.55 0.55"
T,: 1% Week of November 0.75 0.73 0.74%®
T3 1% Week of December 0.78 0.82 0.80°
Ta: 1% Week of January 0.80 0.81 0.81°
Ts: 1% Week of February 0.54 0.40 0.47°
Mean 0.68 0.66
Factors SE (m) + CD (5%)
Cultivars (A) 0.04 NS
Time of Planting (B) 0.06 0.19
Factor A X B 0.09 NS

Place and time of research: Hyderabad, India; 2018-2019

Table 5. Influence of different planting times on seed yield per hectare (g/ha) of gaillardia

cultivars

Time of Planting Cultivars Mean

C4: Local Yellow C,: Local Red (Yellow tip)
T;: 1% Week of October 13.83 13.83 13.83°
T,: 1% Week of November 18.91 18.41 18.66°
Ts: 1% Week of December 19.50 20.50 20.00°
T4 1% Week of January 20.08 20.41 20.25°
Ts: 1% Week of February 13.58 10.00 11.79°
Mean 17.18 16.63
Factors SE (m) + CD (5%)
Cultivars (A) 0.99 NS
Time of Planting (B) 1.60 4.70
Factor AXB 2.22 NS

Place and time of research: Hyderabad, India; 2018-2019
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Table 6. Influence of different planting times on germination percentage (%) of gaillardia

cultivars

Time of Planting Cultivars Mean

C4: Local Yellow C,: Local Red (Yellow tip)
T,: 1 Week of October 65.00 62.00 63.507
T,: 1% Week of November 55.33 52.00 53.66°
T,: 1% Week of December 45.66 40.66 43.16°
T4 1% Week of January 35.33 32.00 33.66°
Ts: 1% Week of February 24.66 19.22 22.00°
Mean 45.20 41.20
Factors SE (m) + CD (5%)
Cultivars (A) 0.60 1.79
Time of Planting (B) 0.95 2.83
Factor AXB 1.35 NS

Place and time of research: Hyderabad, India; 2018-2019

4. CONCLUSION

Based upon the results discussed above, a
conclusion can be drawn that both the gaillardia
cultivars namely Local yellow and Local red (with
yellow tip) performed good with respect to seed
attributes. In terms of different times of planting,
1% week of January gave higher seed yield and
could be best time for better seed yields.

5. SUGGESTIONS

Further, Studies are suggested on the effects of
the time of seed harvest on the percentage of
germination, effects of the age of the parent plant
on the percentage of germination of its seeds,
effects of seed storage on the percentage of
germination, studies on dormancy and its break
in speed and percentages of seed germination in
gaillardia crop.
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