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Abstract

From July to December 2019, an experiment was carried out at the
Bangladesh Agricultural University (BAU), Mymensingh’s Agronomy
Field Laboratory to examine the impact of cultivar and seedling age
on the productivity of short-duration transplant Aman rice. Four Aman
rice cultivars—BRRI dhan49, BRRI dhan56, BRRI dhan66, and BRRI
dhan71—as well as seedlings aged 20, 25, 30, and 35 days old—were
used in the experiment.

A randomised complete block design with three replications was used to
set up the experiment. The study’s findings demonstrated that cultivars,
seedling age, and their interactions had a considerable impact on growth,
yield, and yield-contributing features. The tallest plant during growth
stage was generated by BRRI dhan49 with seedlings that were 20 days old
(57.67 cm and 67.33 cm at 30 and 50 DAT, there were the most total tillers
hill-1 (15.00 and 13.67, respectively), as well as the highest amounts of
total dry matter (8.03 gm -2 and 11.50 g m - 2, respectively).

At harvest, the cultivar BRRI dhan66 produced the highest grain yield
(5.35 t ha - 1), highest harvest index (51.69%), longest panicle (24.50
cm), highest number of grains panicle - 1 (128.80), heaviest 1000-grain
weight (23.17 g), and highest number of total and effective tillers hill -
1 (12.82 and 12.00). While thirty-day-old seedlings generated the most
total and effective tillers hill - 1 (13.46 and 12.70), the longest panicle
(24.67 cm), the most grains panicle - 1 (136.90), the highest grain yields
(5.62 t ha - 1), and the highest yields of straw (5.81). Day-old seedlings
produced the most grain (5.62 t ha - 1), straw (5.81 t ha - 1), and harvest
index (51.67%) as well as the most total and effective tillers hill - 1 (13.46
and 12.70). They also produced the longest panicle (24.67 cm) and most
grains panicle - 1 (136.90).
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When interactions occurred, BRRI dhan66 with 30-day-old seedlings
generated the highest number of total and effective tillers hill-1 (14.67 and
13.97), longest panicle (26.00 cm), highest number of grains panicle-1
(146.7), highest grain yield (6.31 t ha - 1), and highest harvest index
(52.72%). The current study’s findings thus show that BRRI dhan66 with
seedlings that are 30 days old is the optimum for maximising grain output.

Introduction The most significant food grain in the diets of billions of
people in Asia, Africa, and Latin America is rice (Oryza sativa L.), and
it likely will remain so in the future.According to Rahman et al. (2021),
Bangladesh is the third-largest rice producer in the world. In Bangladesh,
rice is the most common staple meal, making up more than 80% of all
food supplies and providing 66% of all the protein needed for daily dietary
consumption (Rahaman et al., 2020).Bangladesh’s geographic location
and agroecological environment are ideal for growing rice.

Bangladesh’s agriculture is characterised by intensive cultivation
production using a cropping method based on rice.On 11.4 million hectares
of land, or 77% of the total cropped area, rice is farmed, yielding 36.6
million tonnes of rice year (BBS, 2020a), which is quite little compared to
other highly developed rice-growing nations (FAO, 2014).As the nation’s
population grows, so does the need for rice.It is a small nation with a
sizable population; each year, around 1.47 million people are added to
the 164.4 million people who now live there (BBS, 2019). At this time,
population growth is 1.37%.The rising population and demand for food
will increase the strain on Bangladesh’s land resources to produce more

rice in the coming years.

Throughout Bangladesh, rice is cultivation of rice grown throughout
the course of three separate growth seasons:

Aus (March to June), Aman (June to November), and Boro (November
to May).Aman is the second-largest rice crop in the nation among these
seasons in terms of acreage. It is noteworthy that Aman covers the most
ground as a single crop.With a yield of 27.91 million metric tonnes, Aman
rice covers an area of 5.5 million hectares (BBS, 2020).According to
estimates, the average yield of Aman will be 2.5 metric tonnes per hectare
in the fiscal year 2020-2021, which is 0.46% more than the prior year
(BBS, 2021).The capacity to incorporate improved crop management
for the various crops will have a significant impact on the potential
for boosting rice productivity. cultivation of rice cultivars into current
farming practises.

One of the most crucial elements that significantly affects rice yield and
yield-related components is cultivar.If the right planting technique is
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utilised, a higher yield from the right cultivar may be possible (Akhtar
et al., 2007; Liu et al., 2022). Long-lasting rice types are typically grown
in the Aman season, and numerous study papers on their management
techniques are available (Chakrobarty et al., 2021; Al Mamun et al., 2021;
Mia et al., 2022). Short-duration rice varieties for the Aman season have
recently been created to address the Monga (workless period) issue and to
facilitate the cultivation of early Rabi crops.Growing Aman rice for a brief
period of time may present an opportunity. to triple crop the crop in order
to increase cropping intensity.

As a result, efforts should be made to use better technology to boost the
yield per unit area.Moreover, the use of short-duration Aman rice varieties
should boost cropping intensity.Short-duration rice cultivars including
BRRI dhan56, BRRI dhan66, and BRRI dhan71 have been developed by
BRRI (Rahman et al., 2021). Due to its significant impact on plant height,
tiller production, panicle length, grains per panicle, and other yield-
contributing characters, seedling age is also a significant factor (Luna et
al., 2017; Sinha et al., 2018; Virk et al., 2020; Islam et al., 2021).The act
of transplanting seedlings at various times and at various ages is known
as planted in stages.Simultaneous transplantation is not the same as this
procedure.The age of seedlings at transplanting is not properly taken into
consideration by Bangladeshi farmers.

The usage of over-aged seedling ultimately has an impact on the crop’s
overall performance, and the crop’s output dramatically decreases.
Determining the ideal age of seedlings of a variety for a given season
is therefore crucial. The Bangladesh Rice Research Institute suggests that
seedlings be planted at an age of according to the growing season, such
as 20 to 30 days for transplanting during the Aus season, 20 to 35 days
during transplantation during Aman season, and 45 days during Boro
season (BRRI, 1991; BRRI, 1992). However, the farmers lack knowledge
regarding how seedling age affects yield and features that contribute to
yield for HY'V.

The ability to increase rice output, however, is greatly influenced by a
number of variables, including cultivar, seedling age, planting method,
sowing time, seed rate, etc.The most crucial elements for optimising rice
yield among them are choosing a better cultivar based on the geographical
conditions of the cultivated area and seedling age.But there is relatively
little information in the literature about cultivar and seedling age, and how
they respond to yield. That For a higher yield, it is required to ascertain the
ideal age of seedlings of a specific cultivar for a given season. In order to
determine how cultivar, seedling age, and their interactions affect growth,
yield, and yield parameters of transplant Aman rice, the current study was
conducted.

METHOD AND MATERIALS

Site and experimentation for experiments:

The experiment was conducted at the Bangladesh Agricultural
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University’s Agronomy Field Laboratory from July to November 2019
to determine how the age of seedlings affected the growth and yield of
the short-duration Aman rice cultivar. The experimental field was situated
at latitudes 24°75°N and 90°50’E. ‘E longitude at a typical height of 18
metres.

It is a part of the Old Brahmaputra Floodplain Agro Ecological Zone
(AEZ 9)’s Non-calcareous Dark Grey Floodplain Soil (Old Brahmaputra
Alluvial Soil Tract) (UNDP and FAO, 1988). According to Chakraborty et
al. (2020), the field was a medium-high flat land with well-drained loamy
soil that had pH (6.5), total nitrogen (0.13%), accessible phosphorus (P 2
O 5) (16.3 ppm), potassium (0.28%), and low organic matter (0.93%),
respectively. It was also above the flood level.

The experimental area experienced a sub-tropical environment with
high temperatures, high humidity, and considerable precipitation during
the Kharif season (April to September), and sparse precipitation and
somewhat low temperatures throughout the winter. October through
March is rabi season. Four different rice varieties—BRRI dhan49 (check),
BRRI dhan56, BRRI dhan66, and BRRI dhan71—as well as four different
seedling ages—20 days, 25 days, 30 days, and 35 days—were used in the
experimental treatments. A randomised complete block design (RCBD)
with three replications was used to set up the experiment.A 16-unit plot
was created for each replication. Thus, there were 48 (443) unit plots in
total. The unit plot was 2.5 m by 2.0 m.Blocks and plots were separated by
1.0 m and 0.5 m, respectively.

Crop management

The Bangladesh Rice Research Institute at Joydebpur, Gazipur, provided
the seeds for the BRRI dhan49, dhan56, dhan66, and dhan71 varieties.

a portion of High Land was chosen. visiting the Bangladesh Agricultural
University’s Mymensingh Agronomy Field Laboratory to raise seedlings.
The seedlings in the nursery bed were raised with the appropriate care.
The final piece of ground was thoroughly prepared by using a power tiller
once, a country plough three times, laddering, and following ploughing.
Urea (150 kg ha-1), triple super phosphate (55 kg ha-1), muriate of potash
(105 kg ha-1), gypsum (70 kg ha-1), and zinc sulphate (10 kg ha-1) were
used to fertilise the test plots.At the time of land preparation, the entire
dose of triple super phosphate (TSP), muriate of potash (MoP), gypsum,
and zinc sulphate were administered. At 10, 25, and top-dressed in three
equally-spaced splits, Urea 40 days following the transplant. Every

management procedure was carried out as and when it was required.
Data gathering

Data on several crop characteristics were gathered throughout both the
vegetative and mature stages.Five hills were randomly chosen shortly after
trans-planting and marked with bamboo sticks in each plot, excluding the
border rows, to collect data on growth parameters. The data included plant
height and the number of tillers per hill at 30 DAT and 50 DAT.At 30 and
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90 DAT, plants were randomly chosen, ignoring boundary rows and the
core area, to determine the total dry matter. Following the removal of each
plant’s roots, tap water was used to wash the entire plant.Following that,
the plant samples were placed in marked brown paper bags and dried for
72 hours at 70° C to achieve constant weight. was attained, and samples
that had been oven dried and weighed carefully to determine the plant’s

dry weight.

Five hills (excluding border hills) from each unit plot were randomly
selected at maturity to record attributes that contributed to the yield, and
the entire plots were harvested to acquire the yields of grain and straw.

Each plot’s harvested crop was packed separately, properly identified, and
taken to the threshing floor.Crops that had been harvested were manually
threshed, and the grain was washed and dried to a moisture percentage of
14%.Straws were carefully sun-dried. The final grain and straw yields from
plot 1 were calculated and translated to t ha - 1.This is how the harvest
index was determined:Grain yield plus straw yield equals biological yield.
Harvest index (%)=Biological yield/Grain yield 100

Statistical examination of data:

The analysis of variance technique was used to evaluate the data with the
use of the computer programme MSTAT-C, and the mean differences were
determined using the Duncan’s Multiple Range Test (DMRT) (Gomez and
Gomez, 1984).

Conclusion

The study’s findings suggest that the short-duration transplant Aman
rice varieties have favourable growth characteristics. Most yield- and
yield-contributing traits of short-duration trans-plant Aman rice cultivars
respond better from 30 day-old seedlings of BRRI dhan66. -day-old
seedlings of BRRI dhan49.

The results once again demonstrated that BRRI dhan66 with 30-day-old
seedlings generated the largest number of effective tillers hill-1, highest
number of grains panicle-1, and maximum grain and straw yields.The Old
Brahmaputra Floodplain (AEZ-9) appears to be the best place to grow T.
Aman rice, and BRRI dhan66 with 30 day old seedlings appears to be the
best option.
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