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ABSTRACT

Article History:

The selections of suitable variety are very crucial for addressing future challenges and sustainably increase
rice production in the flood-prone rice-growing environment. To find out the degree of tolerance of different
submergence tolerant varieties under different submergence durations we conducted the present research
from July to December, 2018. The experiment comprised of two factors namely, factor A, Submergence
durations were S0-control (no submergence situation), S1, S2,and S3 allowing submergence up to 10 days after
seedling establishment (DAE), submergence up to 15 DAE, and submergence up to 20 DAE, respectively and
factor B- Submergence tolerant varieties were Binadhan-11, Binadhan-12, BRRI dhan52, and BRRI dhan79.
The experiment was laid out in a split-plot design where submergence durations were assigned to the main
plots and varieties were assigned to the subplots with three replications. The highest grain yield (4.09 t ha -1)
was obtained from no submergence situation with BRRI dhan52 followed by no submergence with variety
Binadhan-11 (3.87 t ha-1), submergence up to 10 days after seedling establishment (3.61 t ha -1), and
submergence up to 15 days after seedling establishment (3.35 t ha -1) with variety BRRI dhan52. Among four
submergence tolerant varieties, BRRI dhan52 showed better performance.Thus, it may be concluded that
submergence up to 10 or 15 days after seedling establishment with variety BRRI dhan52 might be cultivated
in flood-affected areas where rice plants remain 10 to 15 days under floodwater.
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1. INTRODUCTION
Rice is the agricultural commodity with the third-highest worldwide
production and as a cereal grain; it is the most widely consumed staple
food for a large part of the world's human population, especially in Asia
and Africa. Bangladesh, an agro-based developing country, is well-known
as a land of rice growers where rice plays a vital role in the livelihood of
the people of Bangladesh (Miro and Ismail, 2013; Bangladesh Rice
Research Institute, 2018). Among the three diversified rice growing
seasons in Bangladesh such as aus, aman, and boro, aman rice covers
approximately 50.56% of the country's total cultivated land area for rice
production (Sayeed and Yunus, 2018; Childs, 2020). Being
environmentally susceptible, Bangladesh experienced different natural
calamities each year like drought and flood, etc (FAO, FAOSTAT, 2017).
Among them, about 10% of rice production was damaged by severe floods
in 2017 resulting in an increase in price of rice by 25% in that year.
Submergence is the most important abiotic stress in Bangladesh and more
than 2.0 M ha of land in Bangladesh is affected by different types of floods
(Iftekkharuddaula et al., 2016; Iftekkharuddaula et al., 2015).
Submergence can result in yield losses of up to 100% depending on
different environmental and floodwater conditions (Neeraja et al., 2007).
Flooding can be classified on the basis of the height of the water column;
as waterlogging, when it is superficial and covers only the root, or as
submergence when water completely covers the plant (Sasidharan et al.,
2017). Flash flooding which generally lasts less than a few weeks is caused
by sudden heavy rain but the depth is not very deep and the deepwater
Quick Response Code

flooding which lasts for several months occurs during the rainy season and
the water depth reaches several meters (Kato et al., 2014). In Bangladesh
rainfed lowland rice covers an area of 4.5 million hectares and is grown by
transplanting aman rice from June-September at the peak period of
monsoon rainfall. The seedling transplantation as well as at the early
vegetative stage of the crop is often completely submerged by flash flood
due to continuous rainfall as well as due to an onrush of floodwater from
adjoining rivers.
Such flood may continue for a week or more inflicting heavy damage to
standing crops. In some flooding-intolerant species, restricting
submergence to the soil-based root system (water-logging) is sufficiently
stressful to damage the whole plant severely and can even prove fatal
(Jackson, 2004). Complete submergence at the vegetative stage of rice
causes deterioration in the plant quality resulting in a poor stand and
causes substantial yield loss. Due to incessant rainfall in the monsoon
season in Bangladesh is unfavorably affected by excess water and
periodically those go underwater with complete submergence for 1-2
weeks or more covering about 24% of the total rice areas. This flood
caused enormous damage to rice crops and irreparable yield loss from 10
to 100% (Miro and Ismail, 2013). So, submergence caused by flooding is a
major constraint in the case of transplanting aman rice establishment
which affects plant growth and development and ultimately affects yield.
The reduction of yield depends on the genetic resistance of variety against
stress tolerance and cultivation of stress-tolerant varieties is important to
increase the yield of rice in water crises. The crop's level of tolerance also
depends on the stage of plant development, submergence depth, duration
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of submergence, water, and air temperature, and the penetration of light
through water (Liao and Lin, 2001). To face the challenge of flash floodaffected areas, submergence tolerant rice varieties have been developed
by BRRI and BINA and those varieties are capable to yield well if they are
under floodwater for about two weeks. Perfect evaluation of improved rice
varieties with better yield potential in submergence ecology is one of the
critical needs for sustainable rice production. If it is possible to grow rice
cultivar without reduction of yield under submergence condition for a
week or a couple of weeks will increase farmer's income. Thus, the impact
of submergence stress can be reduced to a certain level. The present piece
of research work was; therefore, undertake to find out the effect of
submergence tolerant rice variety and level of submergence on the yield
of aman rice.

2. MATERIALS AND METHODS
2.1 Study area
We decided to conduct our research at the Agronomy Field Laboratory
(AFL), Bangladesh Agricultural University, Mymensingh as AFL provides
low land for rice cultivation in the aman season having good irrigation and
drainage facilities. The duration of the experiment was July to December
2018. The study area falls under the Old Brahmaputra Flood plain (AEZ 9)
(FAO and UNDP, 1988). The soil of the study area was more or less neutral
in reaction (pH 6.5) and the land type was medium-high with silt loam in
texture. The experimental site enjoys the humid tropical climate
characterized by an average temperature ranging from 19.8 to 29.80C and
the highest rainfall during the month of July (299.6 mm). The monthly
meteorological data recorded during the study period are presented in
Figure 1.

Rice Research Institute, Joydebpur, Gazipur. The seeds were sown on 20
July in a nursery bed and after 30 days (20 August 2018) seedlings were
transplanted to the main fields. After laying out the mainland was
fertilized with triple super phosphate, muriate of potash, and gypsum @
60, 105, and 67 kg ha-1, respectively as per fertilizer recommendation
(Bangladesh Rice Research Institute, 2018). The urea @195 kg ha -1 was
applied in three equal installments at 15, 30, and 45 days after
transplanting. Weeding was done three times at 20, 45, and 60 days after
transplanting. Submergence level treatments were imposed according to
schedule.
2.3 Collection of Data
The plants were harvested at maturity on 11 December. Yield and other
yield contributing parameters were recorded at the time of harvesting.
From each plot, 1 m2 area was harvested and five hills were collected to
record different parameters. The harvested crop was brought to the
threshing floor, then threshed by hand, cleaned, and dried in the sun for
three to four consecutive days for achieving the safe moisture content of
the seed. Straw was also sun-dried for three to four consecutive days to
measure the dry weight. One thousand grains were counted and weighed
to determine 1000-grain weight.
2.4 Statistical analysis
The recorded data were compiled and tabulated for statistical analysis and
the analysis of variance was done with the help of a computer package
program, SPSS 20.0. The mean differences among the treatments were
adjudged by using Duncan’s Multiple Range Test (Gomez and Gomez,
1984).

3. RESULTS AND DISCUSSION
3.1 Effect of submergence tolerant variety and submergence
duration on crop characters and yield components of rice

Figure 1: Distribution of monthly average air temperature, relative
humidity, and rainfall of the experiment site during the period from July
to December

Different levels of submergence showed a significant impact on yield
contributing components of aman rice (Table 1 and Figure 2). Most of the
components like total tillers hill-1, effective tillers hill-1, grainspanicle-1,
sterile spikelets panicle-1and 1000-grain weight were significantly
affected by different submergence levels. The lowest number of total
tillers hill-1(7.25), effective tillers hill-1(5.87), grains panicle-1 (118.58) and
1000-grain weight (17.50 g) were observed under submergence up to 20
days after seedling establishment and the highest number of total tillers
hill-1(8.90), effective tillers hill-1(7.20), grainspanicle-1 (127.86) and1000grain weight (19.15 g) were found under no submergence. The sterile
spikelets panicle-1 was the highest (12.38) at submergence up to 20 days
after seedling establishment and the lowest (10.88) was observed at no
submergence. Plant height and panicle length were found non-significant
under different levels of submergence.

2.2 Experimentation and Crop Husbandry
The experiment comprised of two factors, namely, factor A, four levels of
submergence conditions were S0-control (no submergence situation), S1,
S2 and S3 allowing submergence up to 10 days after seedling establishment
(DAE), submergence up to 15 DAE and submergence up to 20 DAE,
respectively and factor B- four submergence tolerant rice varieties were
Binadhan-11, Binadhan-12, BRRI dhan52, and BRRI dhan79. The
experiment was laid out in a split-plot design where submergence
situations were assigned to the main plots and varieties were assigned to
the subplots with three replications. Thus, the total numbers of unit plots
were 48 (4×4×3). The distance maintained between the two main plots
was 0.5 m. The size of each plot was 12 m2 (4.0m × 3.0m). Bunds of each
plot were made as high as possible to reduce water loss from plots.
All plots were surrounded by polythene sheets except no submergence
plots. Polythene sheets were placed in 1m depth and 1m above from the
surface. In no submergence treatment (S0), water drained out from the
plot to avoid a submerged situation on that plot. In S1, S2, and S3 treatment,
water was kept within the plot allowing submergence up to 10, 15, and 20
days after seedling establishment, respectively. After this period, water
was released from those plots to allow normal growth. Four submergence
tolerant rice cultivars Binadhan-11 and Binadhan-12, BRRI dhan51, and
BRRI dhan79 were used for the study. Seeds of Binadhan-11 and
Binadhan-12 were collected from Bangladesh Institute of Nuclear
Agriculture, Mymensingh.
Seeds of BRRI dhan52 and BRRI dhan79 were collected from Bangladesh

Figure 2: Effect of levels of submergence on total tillers hill-1, effective
tillers hill-1 and non-effective tillers hill-1 on T. aman rice
(S0 = No submergence, S1 = Submergence up to 10 days after seedling
establishment, S2 = Submergence up to 15 days after seedling
establishment and S3 = Submergence up to 20 days after seedling
establishment)
The varietal difference showed a significant influence on plant characters
and yield components (Table 1 and Figure 3). The best performance was
recorded from BRRI dhan52. The highest number of total tillers hill -1
(8.75), effective tillers hill-1 (7.07) and grains panicle-1 (126.93) were
observed in BRRI dhan52 and the lowest number of total tillers hill-1
(7.55), effective tillers hill-1 (6.07) and grains panicle-1 (119.85) were found
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in BRRI dhan79 (V4). The tallest plant (92.07 cm) was found in BRRI
dhan79 and sterile spikelets panicle-1 was the highest (12.33) in Binadhan12. The lowest 1000-grain weight (15.66) was recorded in BRRI dhan52
and the highest one (24.79 g) was observed in Binadhan-11.

and straw yield (2.88 t ha-1) were observed under submergence up to 20
days after seedling establishment and the highest grain yield (3.54 t ha-1)
and straw yield (3.94 t ha-1) were found under no submergence (S0). The
varietal difference had a significant impact on the yield of T. aman rice
(Table 1 and Table 4). The variety BRRI dhan52 produced the highest
grain yield (3.51t ha-1) which was followed by Binadhan-11 (3.14 t ha-1).
The best performance was recorded from BRRI Dhan52. The highest straw
yield (4.14 t ha-1) was also observed under BRRI dhan52 and the lowest
grain yield (2.12 t ha-1) and straw yield (2.63 t ha-1) were found under BRRI
Dhan79. In the case of the combination of submergence duration and
variety, it showed significant influence on yield (Table 2 and figure 4). The
highest grain yield (4.09 t ha-1) was obtained from no submergence
situation with BRRI dhan52 followed by no submergence with a variety
Binadhan-11 (3.87 t ha-1) and submergence up to 10 days after seedling
establishment with variety BRRI dhan52 (3.61 t ha -1).

Figure 3: Effect of variety on total tillers hill-1, effective tillers hill-1 and
non-effective tillers hill-1 on T. aman rice
(V1 = Binadhan-11, V2 = Binadhan-12, V3 = BRRI dhan52 and V4 = BRRI
dhan79)
Both the submergence levels and varieties had a significant impact on the
yield components of rice (Table 2). The tallest plant (94.73cm) was found
in BRRI dhan79 under submergence up to 15 days after seedling
establishment condition but statistically identical to plant height of BRRI
dhan79 under no submerge condition and BRRI dhan79 under
submergence up to 10 days after seedling establishment condition. The
maximum number of total tillers hill-1(9.40) and effective tillers hill-1
(7.73) were recorded in BRRI dhan52 with no submergence condition
which were statistically similar with BRRI dhan52 under submergence up
to 20 days after seedling establishment. Number of grains panicle -1
showed the highest result from BRRI dhan52 under submergence up to 20
days after seedling establishment. With the increased level of
submergence, number of sterile spikeletspanicle-1 was also increased. The
heaviest thousand grain weight was observed from no submergence with
Binadhan-11 which was statistically similar with submergence up to 20
days with Binadhan-11.
3.2 Effect of submergence tolerant variety and submergence
duration on yield of rice
The yield of T. aman rice was significantly influenced by levels of
submergence (Table 1 and Table 3). The lowest grain yield (2.37 t ha -1)

Figure 4: Interaction effect of different levels of submergence and
varieties on grain yield of T. aman rice
(S0 = No submergence, S1 = Submergence up to 10 days after seedling
establishment, S2 = Submergence up to 15 days after seedling
establishment and S3 = Submergence up to 20 days after seedling
establishment)
Straw yield showed the highest result from no submergence with BRRI
dhan52 which was followed by submergence up to 10 days after seedling
establishment with variety BRRI dhan52 (4.31 t ha -1). The lowest grain
yield (2.27 t ha-1) was found under variety BRRI dhan79 with
submergence up to 20 days after seedling establishment and the lowest
straw yield (2.22 t ha-1) was observed from variety Binadhan-12 with
submergence up to 20 days after seedling establishment.

Table 1: Effect of levels of submergence conditions and varieties on yield and yield contributing components of T. aman rice
Treatment

Plant height
(cm)

Panicle length
(cm)

Grains panicle-1
(no.)

S0

81.62

20.55

127.86a

S1

82.48

21.11

S2

82.30

20.92

S3

83.40

Level of sig.
SE(±)

Sterile spikeletspanicle-1
(no.)

1000-grain
weight.(g)

Straw yield
(t ha-1)

10.88c

19.15a

3.94a

124.29b

11.37b

18.77ab

3.56b

121.47c

11.79b

18.27b

3.40c

21.01

118.58c

12.38a

17.50c

2.88d

NS

NS

1.00

1.00

1.00

1.00

1.46

0.190

0.439

0.078

0.188

0.039

V1

79.13c

20.69

123.64b

24.79a

3.66b

V2

74.72d

20.88

119.85d

12.33a

13.83d

2.63d

V3

83.88b

21.07

126.93a

10.90d

19.40b

4.14a

V4

92.07a

20.94

121.78c

11.84b

15.66c

3.36c

Level of sig.

1.00

NS

1.00

1.00

1.00

1.00

SE (±)

1.46

0.190

0.439

0.078

0.188

0.039

Submergence duration

Varieties
11.35c

*In a column figures having common letter(s) do not differ significantly as per DMRT NS= Not significant
S0 = No submergence, S1 = Submergence up to 10 days after seedling
establishment, S2 = Submergence up to 15 days after seedling
establishment and S3 = Submergence up to 20 days after seedling

establishment;
V1 = Binadhan-11, V2 = Binadhan-12, V3 = BRRI dhan52 and V4 = BRRI
dhan79
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Table 2: Effect of interaction of different submergence conditions and varieties on yield and yield contributing components of T. Aman rice
Submergence ×
Variety

Plant
height
(cm)

Total
tillers
hill-1 (no.)

Effective
tillers hill-1
(no.)

Non
effective
tillers hill-1
(no.)

Panicle
length
(cm)

Grains
panicle-1
(no.)

Sterile
spikelets
panicle-1
(no.)

1000grain
weight (g)

Straw
yield
(t ha-1)

S0V1

78.67b-e*

9.00ab

7.73a

1.27abc

20.03c

127.82b

10.51e

25.69a

4.07bc

S0V2

74.60cde

8.53a-d

6.67bcd

1.87a

20.56bc

125.20bcd

11.52b-e

14.53ef

3.07f

S0V3

80.47b-e

9.40a

7.53ab

1.87a

20.80abc

132.42a

10.22e

19.97c

4.73a

S0V4

92.73a

8.67abc

6.87bcd

1.80ab

20.80abc

125.99bc

11.27b-e

16.38d

3.88cd

S1V1

78.73b-e

8.20b-e

6.93bcd

1.27abc

20.89abc

124.30cde

11.11cde

25.27a

3.90cd

S1V2

77.80b-e

8.00c-f

6.33d-g

1.67abc

20.82abc

121.29efg

12.01a-d

14.19f

2.58g

S1V3

84.87a-d

9.00ab

7.20abc

1.80ab

21.90a

128.17b

10.95de

19.69c

4.31b

S1V4

88.53ab

7.53efg

6.53c-f

1.00bc

20.81abc

123.39c-f

11.41b-e

15.95d

3.45e

S2V1

79.80b-e

8.00c-f

6.47d-g

1.53abc

21.15abc

122.14d-g

11.64b-e

24.58ab

3.54e

S2V2

72.40e

7.60d-g

6.00efg

1.60abc

21.07abc

117.681hi

12.52abc

13.75fg

2.63g

S2V3

84.60a-d

8.73abc

7.00bcd

1.73abc

20.66abc

126.05bc

11.01de

19.07c

3.92cd

S2V4

92.40a

7.27efg

6.33d-g

0.93c

20.78abc

120.00gh

11.98a-d

15.66de

3.51e

S3V1

79.33b-e

7.33efg

5.87fgh

1.47abc

20.69abc

120.29fgh

12.12a-d

23.62b

3.11f

S3V2

74.07de

7.07fg

5.27h

1.80ab

21.08abc

115.21i

13.27a

12.86g

2.22h

S3V3

85.60abc

7.87c-f

6.53c-f

1.33abc

20.90abc

121.10fg

11.43a-d

18.87c

3.58de

S3V4

94.60a

6.73g

5.80gh

0.93c

21.37ab

117.73hi

12.69ab

14.66ef

2.58g

Level of sig.

1.00

1.00

1.00

0.05

0.05

1.00

.039

1.00

1.00

SE (±)

2.93

0.303

0.207

0.271

0.379

0.878

0.155

0.376

0.077

*In a column figures having common letter(s) do not differ significantly as per DMRT
NS= Not significant
S0 = No submergence, S1 = Submergence up to 10 days after seedling
establishment, S2 = Submergence up to 15 days after seedling
establishment and S3 = Submergence up to 20 days after seedling
establishment;
V1 = Binadhan-11, V2 = Binadhan-12, V3 = BRRI dhan52 and V4 = BRRI
dhan79
3.3 Percent reduction of rice yield due to the submergence duration
Percent reduction of yield varied significantly by different levels of
submergence (Table 3). The highest reduction over no submergence
condition (33.0 %) was found from S3 whereas the lowest reduction over
no submergence condition (15.22 %) was found from ten days
submergence after seedling establishment treatment (Table 3). Percent
yield reduction differ from variety to variety (Table 4). The highest
reduction over no submergence (19.61 %) was recorded from Binadhan12 which was statistically similar with Binadhan-11(18.99 %). The lowest
yield reduction (14.12 %) over no submergence was found in BRRI
dhan52.
Table 3: Effect of submergence on yield and percent reduction of
yield of rice
Treatment

Grain yield (t ha-1)

Yield reduction (%)

S0

3.54a*

0.00d

S1

3.02b

15.22c

S2

2.80c

21.18b

S3

2.37d

33.00a

Level of sig.

1.00

1.00

SE (±)

0.020

0.588

Table 4: Effect of varieties on yield and percent reduction of yield of
rice
Treatment
Grain yield (t ha-1)
Yield reduction (%)
V1
V2
V3

3.14b*
2.12d
3.51a

18.99a
19.61a
14.12c

V4
2.96c
16.69b
Level of sig.
1.00
1.00
SE (±)
0.020
0.588
*In a column figures having common letter(s) do not differ significantly as
per DMRT
NS= Not significant
V1 = Binadhan-11, V2 = Binadhan-12, V3 = BRRI dhan52 and V4 = BRRI
dhan79
From Figure 5, it is evident that the highest percent reduction of yield
(36.10) was recorded from S3V4 (submergence up to 20 days after seedling
establishment × BRRI dhan79) which was statistically similar with S 3V1
(submergence up to 20 days after seedling establishment × Bindadhan-11)
treatment. The lowest yield reduction (11.69 %) was found from S 1V3
(submergence up to 10 days after seedling establishment × BRRI dhan52)
treatment which was statistically similar with S1V1 (submergence up to 10
days after seedling establishment × Binadhan-11) treatment.

*In a column figures having common letter(s) do not differ significantly as
per DMRT
NS= Not significant
S0 = No submergence, S1 = Submergence up to 10 days after seedling
establishment, S2 = Submergence up to 15 days after seedling
establishment and S3 = Submergence up to 20 days after seedling
establishment;

Figure 5: Interaction effect of submergence and varieties on yield and
percent reduction of yield of rice

Cite The Article: Suriaya Perveen, Md. Abdus Salam, Md. Ekram ul Haque (2021). Responses of Four Submergence Tolerant Rice Varieties To Different Submergence
Levels. Big Data in Agriculture, 3(2):68-73.

Big Data in Agriculture (BDA) 3(2) (2021) 68-73
(S0 = No submergence, S1 = Submergence up to 10 days after seedling
establishment, S2 = Submergence up to 15 days after seedling
establishment and S3 = Submergence up to 20 days after seedling
establishment; V1 = Binadhan-11, V2 = Binadhan-11, V3 = BRRI dhan52 and
V4 = BRRI dhan79)

Agriculture (BINA) and Chief Farm Superintendent, Farm Management
Section, Bangladesh Agricultural University, Mymensingh for their
technical assistance during the course of this research

4. DISCUSSION

Bailey-Serres, J., Fukao, T., Ronald, P., Ismail, A., Heuer, S., Mackill, D., 2010.
Submergence tolerant rice: SUB1’s journey from landrace to modern
cultivar, Rice, 3, Pp. 138-147.

Plant height was increased with increasing submergence duration to reach
the air-water interface and the height of the plant was significantly
influenced by variety due to varietal differences (Bailey-Seires et al., 2010;
Jackson and Ram, 2003). The number of effective tillers hill-1 is one of the
important yield contributing characters of rice plants. A decreasing trend
in effective tillers hill-1 was shown by all the varieties as the duration of
submergence increased. The formation of tiller bud might hamper due to
submergence and it might cause a reduction of effective tillers hill-1 (Fukao
et al., 2006; Haider et al., 2018). The lack of oxygen for respiration or
accumulation of ethylene might inhibit tiller bud formation and growth.
Panicle length was affected by submergence duration (Haque et al., 2015).
The reduction of grains panicle-1 was occurred due to a lesser tiller
number and other growth parameters that reduce the number of grains
panicle-1.
The number of grains per panicle drastically decreased under
submergence compared to control (Hattori et al., 2011). Panicle number
decreased due to the suppression of tiller growth or mortality of tiller
either due to prevalence of lessening light below 50 cm water depth orlack
of sufficient supply of oxygen (Nugraha et al., 2020). This result was also
corroborated with the findings of Perata and Voesenek (Perata and
Voesenek, 2007). Sterile spikelets panicle-1 was increased with the
increased submergence duration. Due to submergence, all the spikelets
did not get sufficient photosynthates, and finally, the filled grain numbers
became lower. Grain yield decreased with an increase in the duration of
submergence in every variety (Nishiuchi et al., 2012). From this study it
could be said that the grain yield was positively correlated with the
number of effective tillers hill-1, the number of grains panicle-1 and
negatively correlated with sterility percentage. In the case of percent yield
reduction, it is observed that the highest reduction of yield was shown in
BRRI dhan79 and Binadhan-11 up to 20 days submergence after seedling
establishment compares to no submergence.
Reduction in grain yield due to submergence could be dependent on
injury, experienced by submergence treatment, as well as the tolerant
level of various genotypes. The higher the genotype’s tolerance to flooding
conditions, the higher the yield can be produced. These results showed
similarity with the findings (Elanchezhian et al., 2013). A group
researchers stated that 1000-grain weight decreased with an increase in
the duration of submergence in every variety might be due to improper
grain filling (Nugraha et al., 2020).

5. CONCLUSION
The current study showed that the submergence duration had significant
effects on yield and yield contributing components of aman rice in
Bangladesh. The highest grain yield was found from no submergence while
submergence for 20 days resulted in the lowest grain yield. The varietal
differences in grain yield are dependent on the genotypic ability to resist
submergence. Less affected grain yield and straw yield in BRRI dhan52
and Binadhan-11 due to submergence treatment indicated that these
varieties were more submergence tolerant than the other varieties of the
experiment. The highest percent reduction of yield was recorded from
submergence up to 20 days with BRRI dhan79 which was statistically
similar with Bindadhan-11. The lowest yield reduction was found from
submergence up to 10 days with BRRI dhan52 followed by submergence
up to 15 days. From the results of the study, it may be concluded that
submergence up to 10 or 15 days after seedling establishment with variety
BRRI dhan52 might be cultivated in flood-affected areas in Bangladesh
where rice plants remain 10 to 15 days under floodwater.
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