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INTRODUCTION an average productivity of 4.44 t ha™ (IRRI,
Rice is the staple food for over half of the 2014). About 90% of the world’s rice is
world’s population. Worldwide, rice is grown in Asia (IRRI, 2014). Among the
grown on 161 million hectares, with the rice growing countries, Bangladesh

production of about 713.8 million tons with occupies third and fourth position in rice in

70 | South Asian Journal of Agriculture


https://doi.org/10.3329/saja.v12i1.90842

Hossain et al., 2026: Yield Evaluation of Local T. Aman Rice Varieties

respect of area and production, respectively
(BRRI, 2017). It plays a vital role in
Bangladesh’s economy providing
significant contribution to the Gross
Domestic Product (GDP), employment
generation and food availability. BBS
(2013) reported that rice provides about
48% of rural employment, two-thirds of
total calories and one-half of the total
protein ingestion of an average person in
the country. Nearly 75% of the total
cropped area and above 80% of the total
irrigated area is occupied by rice (Imrul et
al., 2016). The average vyield of rice is
about 4.5 t ha™ in Bangladesh, whereas it is
about 6.0 to 6.5 t ha™ in Japan, Korea,
China (BRRI, 2017). The strategies and
actions of Bangladeshi agriculture are
guided by the goals of ‘self-sufficiency’ in
food grain production, with a main focus on
rice. Rice is grown in three seasons, namely
Aus (mid-April to mid-August), Aman
(mid-June to mid-December) and Boro
(mid-December to mid-April). The Aman
rice occupies the highest area coverage
(49.3% of the total rice cultivated area) in
which the local rice varies occupies 10.2%
(BBS, 2024). Local varieties cover 56.45%
of the Aus rice area, 60.79% of the Aman
rice area and 17.55% of the Boro rice area
in the southwestern region of Bangladesh
(BBS, 2016).

In the coastal areas, many local varieties of
rice are suitable for cultivation in our
existing agro-climatic conditions while the
other varieties like high-yielding, hybrids,
do not fit well due to adverse climatic
situations. Local varieties are not affected
by seasonal flooding even though they are
affected in the ease of cyclones and
tornadoes and also resistant to common
pests. All the local varieties do not
necessarily mean low productivity varieties
but few are almost equal to improving
high-yielding varieties. Local rice varieties
can cope with climatic changes and natural
disasters. Bangladesh has different local
varieties suitable for different climatic
conditions and geographic locations. About

1.2 million hectares of arable land in the
coastal regions of Bangladesh have varying
levels of salinity (Pettigrew and McCauley,
2026). The salinity reaches its peak in the
dry season in Chaitra (March to June
before onset of monsoon rainfall) and it is
lowest in the rainy season. Local varieties
of rice still cover the major areas of
cultivable land.

Farmers of the southwestern coastal region
of Bangladesh are very much interested in
cultivating local varieties because of their
aroma and adaptability. They cultivate
many local varieties in their field but there
is not much information available about
their yield performance. So, the use of the
seeds of the local varieties of rice and
associated technologies as developed by the
farmers should be ensured. It is essential to
find out the special vegetative and
reproductive characters of different local T.
Aman rice varieties. For the upcoming
climatic condition, our indigenous rice
cultivars may play a vital role because they
are most adaptive to the adverse
environmental condition, of the
southwestern coastal region of Bangladesh.
Literature regarding the yield potentially of
different local varieties of aman rice are
limited. That’s why it is necessary to
investigate the vyield performance of
different local T. Aman varieties of the
southwestern  (SW) coastal zone of
Bangladesh. Therefore, the present research
was conducted with the aim to investigating
the growth and yield performance of
selected local T. Aman rice varieties of the
coastal region of southwestern Bangladesh.

MATERIALS AND METHODS

Experimental site description

The experiment was carried out at the
farmers’ field of Batiaghata upazilla under
Khulna district belonging to the agro-
ecological zone of Ganges Tidal Floodplain
(AEZ-13). The area is characterized by a
tropical monsoon climate and experiences
high temperatures during March to June;
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frequent rainfall and high temperatures
with high humidity during July to October;
cool and dry weather during November to
February with the occurrence of cyclones
and salinity intrusion making this region
most vulnerable compared to other parts of
the country (Abedin et al., 2018). The field
duration of the experiment was July to
December, from seedling raising to harvest
of the crops.

Experimental design and treatment

The experiment was organized in a
Randomized Complete Block Design
(RCBD) and replicated four times. Five
local rice varieties (Jotai Balam, Bashful
Balam, Chinikanai, Shorn, and Koijhuri)
were considered as the experimental
treatment. The unit plot size of the
experiment was 10 m? (4.0 m x 2.5 m)
considering a spacing of 1.5 m and 1.0 m
between block to block and plot to plot,
respectively.

Seedling raising, transplanting and crop
management

Seeds of the selected varieties were
collected from the farmers’ level (truthfully
labeled seeds). Sprouted seeds were sown
on a well-prepared wet seedbed separately
as per the treatment on 27" July 2020. The
field was prepared properly in standing
water by ploughing, cross-ploughing and
laddering. The rate of nitrogen,
phosphorous, potassium, sulphur and Zn
was applied @ 70, 10, 20, 20 and 5 kg ha™,
respectively. Basal doses of fertilizers like
triple super phosphate, muriate of potash,
gypsum and zinc sulphate were applied
before final land preparation and
thoroughly incorporated with the soil
during ploughing. Prilled urea was applied
in three splits as top dressed at 7, 25 and 40
days after transplanting (DAT). Thirty-
days-old seedlings were uprooted carefully
avoiding any physical and mechanical
injury. The seedlings were transplanted (3
seedlings on each hill) carefully
maintaining a spacing of 20 cm x 20 cm
between line to line and hill to hill,
respectively. Two manual weeding were

carried out at 25 and 45 DAT. Plant
protection measures were taken as and
when necessary. The crops were harvested
at full maturity when the straw turn
yellowish brown in color.

Data collection, measurement and
calculation

Data on growth parameters like plant height
and no. of tiller hill"* were collected from
arbitrarily selected five hills. Yield
components (no. of effective tillers hill™,
panicle length, grain panicle™, grain weight
panicle®, 1000-grain weight and harvest
index) and vyield (grain, straw and
biological) data were collected after harvest
of crops. For the measurement of grain and
straw yield crops were harvested from 1.0
m? area and then converted to t ha™. 1000-
grain weight and grain yield were adjusted
to 14% moisture content (MC) using the
below formula-

Grain weight at 14% MC = Sample grain

(100—zample moisture content)
100—-14

weight x

Statistical analysis

Collected data were compiled and analyzed
following analysis of variance techniques
(one-way ANOVA) using the statistical
computer package ‘Statistix 10°. The mean
comparison among the treatments was
conducted by the Duncan's New Multiple
Range Test (DMRT) test at 95%
confidence level following all pair-wise
comparisons. The graphs and regression
model were prepared with the help of
Microsoft Excel.

RESULTS AND DISCUSSION

Growth parameters of different T. aman
rice varieties

Plant height and no. of tiller hill™* differed
significantly (p<0.01) among the rice
varieties at all the growth stages (Fig. 1) of
crop development. At 45 DAT, the variety
Chinikanai produced the tallest plant,
which was statistically similar to all other
varieties except Shorna, which produced
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the shortest plant. At 60, 75 DAT and
harvest the tallest plant was achieved from
the variety Chinikanai, whereas the shortest

was found in the Bashful Balam variety. No.

of tiller hill™* differed at different growth
stages among the varieties, where at 45
DAT Shorna variety produced the
maximum no. of tiller hill"*, which was on
similarity with the Jatai Balam while the
minimum was noticed in the Chinikanai
variety. At 60 DAT, Koijhuri produced the
maximum no. of tiller hill*, yet statistically
similar no. of tiller hill* was found in the
Jatai Balam, while the minimum was
obtained from the Bashful Balam. The
Khoijhuri variety produced the maximum
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no. of tiller hill* both at 75 DAT and
harvest, but the minimum was counted
from the Chinikanai. The reduction of tiller
no. at the later stages of crop growth was
might be due to tiller mortality. The
variation of growth parameters (plant
height and no. of tiller hill'') among the
varieties might be attributed mainly due to
genetic makeup leading to elongation of
internode and phytohormone regulation
(Yuan et al., 2024; Liu et al., 2018). Similar
findings were also reported by Dey et al.,
(2025) and Islam et al., (2025) that growth
parameters varied significantly among the
selected rice varieties.
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Figure 1. Plant height (A) and no. of tiller hill* (B) of T. aman rice varieties at different growth stages
grown in the coastal soil of southwestern Bangladesh

Yield attributes of different T. aman rice
varieties

No. of effective tillers hill"* of different rice
varieties did not show significant variation
(p>0.01) after harvest (Table 1). Panicle
length and no. of grain panicle® were
significantly  (p<0.01) higher in the
Chinikanai, while the lowest was recorded
from the Jatai Balam (Table 1).
Significantly (p<0.01) the higher grain
weight panicle® was measured from the
Bashful Balam variety, whereas the Shorna
resulted in the lower grain weight panicle™
(Table 1). 1000-grain weight differed
significant (p<0.01) among the varieties,
where the highest grain weight was attained
in the Jatai Balam variety, yet significant
similarity was noticed in the Shorna and
Koijhuri variety (Table 1). The highest

harvest index was calculated from the
variety Bashful Balam variety, which was
statistically differed (p<0.01) from other
varieties, yet the lowest was obtained from
the Chinikanai variety (Table 1). The Jatai
Balam variety significantly (p<0.01)
resulted in the higher biological vyield,
which was on parity with the Khoijhuri
variety but the lowest was noticed in the
Chinikanai variety (Table 1). The variation
of different yield attributes (panicle length,
no. of grain panicle™, grain weight panicle™,
1000-grain weight and harvest index) is
chiefly due to the distinct genetic makeup
and difference among the varieties, that
control plant growth, assimilate distribution,
panicle formation, grain filling and grain
development (Roy et al., 2024; Shrestha et
al., 2021; Hannan et al., 2020). The results
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of this experiment are in consistent with the
findings of Mahato et al., 2025; Rahman et
al., 2019, who noted that the yield attributes
among the tested rice varieties varied.

Crop duration

Duration of crops differed significantly
(p<0.01) among the tested varieties where
the maximum crop duration was noted in

the Bashful Balam which was in similarity
with the Jatai Balam while the shortest
duration was noticed in the Chinikanai (Fig.

2).

Table 1. Yield attributes and yield of different local T. aman rice varieties grown in the coastal soil of

southwestern Bangladesh

Varieties Effective tillers Panicle Grains  Grain weight 1000-grain  Biological = Harvest
hill* (No.) length (cm) panicle® panicle® (g) weight (g) vyield (tha™) index (%)

Jotai Balam 18.20 9.32bc  138.02c 2.89b 28.43a 8.34a  37.35b
Bashful Balam 17.06 9.15c 172.24b 3.97a 21.18b 7.24b  46.55a
Chinikanai 15.59 12.02a 253.12a 2.31c 10.07c 4.88d 22.13c
Shorna 17.88 9.66b 110.83d 2.26¢ 25.35ab 599c 35.21b
Koijhuri 16.35 8.40d  90.65d 2.78b 29.28a 8.6la  25.26¢

P level ns <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
CV (%) 8.95 3.28 7.86 6.54 7.28 5.65 5.84

Here, CV, ns and <0.01 denotes coefficient of variation, non-significant and significant at 1% level of probability.
In a single column, values followed by the same letter(s) indicate no significantly different whereas dissimilar

letter(s) signifies significant variation at LSD g gs).
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Figure 2. Crop duration of different T. Aman rice varieties grown in the coastal soil of southwestern
Bangladesh

Yield s of different T. aman rice varieties

Grain yield of different rice varieties was
significantly varied (p<0.01) (Fig. 3) where
the grain yield varied from 3.37 t ha™ to
1.08 t ha™. The highest grain yield was
achieved from the Bashful Balam variety,
which was statistically at par with the Jotai
Balam variety whereas the lowest was

attained in the Chinikanai variety. The
higher yield of the Bashful Balam was
attributed to the yield components. The
yield variation among the varieties may be
due to the genetic potentiality, sink
capacity, yield-contributing characters and
physiological efficiency of the crops (Seck
et al., 2023; Hannan et al., 2020; Yoshinaga
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et al., 2019). The findings in this research
regarding grain yield are in conformity with
the findings of previous research (Husain et
al., 2026; Ghadirnezhad et al., 2014; Tyeb
etal., 2013).

Function relationship between grain yield
and yield attributes

There was a positive and significant
(p<0.05) correlation between 1000-grain
weight and grain yield. Grain yield (t ha™)
when plotted against 1000-grain weight

yielded a straight line that suggests the
grain yield is dependent on 1000-grain
weight and more than 36% (R?= 0.3551) of
the variation in grain yield of different
varieties might be defined by variation in
1000-grain weight (Fig. 4). The functional
relationship between harvest index and
grain yield was positive and significant
(p<0.01). The yield variation with the
variation of harvest index could be clarified
as 79% with the regression equation of y =
0.0826x - 0.3814.
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Figure 3. Grain yield of different T. Aman rice varieties grown in the coastal soil of southwestern

Bangladesh
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Figure 4. Functional relationship between yield attributes [1000-graim weight (A) and harvest index
(B)] and grain yield of different local T. Aman rice varieties

CONCLUSION

Growth and yield attributes of the five
tested T. Aman rice varieties were
substantially varied. The grain yield of the
Bashful Balam was the highest (8 to 212%

compared to other varieties) yet Jotai
Balam produced a statistically similar yield.
From the above investigated results of this
research, it can be suggested that Bashful
Balam is the suitable local rice variety
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suitable for cultivation in the coastal low
land of southwestern Bangladesh.
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