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Submergence is a common problem in rainfed lowland rice cultivation in 
Bangladesh. Submergence stress adversely affects about 15 million ha of rice-
growing areas in the rainfed lowlands in South and Southeast Asia each year. 
The extent of submergence stress has recently increased because of extreme 
weather events such as the unexpected heavy rains that inundated wide areas 
across many regions in Asia. Moreover, climate projections indicate a likely 
increase in temperature, precipitation and flooding, and sea level, with 
adverse impacts on crop yield and farm income in Southeast Asia (Wassmann 
et al 2009). In Bangladesh, flash floods normally occur once or twice per year 
(sometimes more often), especially in the country’s northwestern part, due to 
recent changes in climate (Mazid et al 2012). One of the most promising 
solutions is to develop high-yielding varieties that can tolerate submergence 
and are most likely to be adopted by farmers in the target regions. IR64 is the 
parent of NSIC Rc 194 (Submarino 1), which was released in the Philippines 
in 2009. The parent of Swarna-Sub1 is Swarna (MTU 7029), which was 
released in India in 2009. The Bangladesh Rice Research Institute (BRRI) 
released the same variety as BRRI dhan51 in 2010; in the same year, BRRI 
released another submergence-tolerant rice variety, BRRI dhan52, an 
introgression line of BR11 carrying the SUB1 gene. 

To identify the best submergence-tolerant rice varieties adapted to 
Bangladesh conditions, experiments in farmers’ fields were conducted at 
three different locations during the wet season of 2011. The objective was to 
find out the best Sub1 varieties—those that survive at least 2 weeks of 
complete submergence and produce comparatively better yield. The varieties 
tested were BRRI dhan51, BRRI dhan52, IR64-Sub1, Samba Mashuri-Sub1, 
and Cheherang-Sub1 (Septiningsih et al 2009). BRRI dhan49 (submergence-
sensitive, high-yielding) was the check variety. Conducted at three sites 
(Tangail, Bogra, and Lalmonirhat), the experiments were laid out using a 
randomized complete block design with three replications. Treatments were 
randomly distributed in the plot in each block. Unit plot size was 8 m2. 
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Fertilizer was applied at 180:100:70:60:10 kg ha–1 as urea, triple 
superphosphate, muriate of potash, gypsum, and zinc sulfate, respectively. 
Plant height of five plants from each replication was measured at the grain-
filling stage and the average determined. Ten panicles were selected from 
each replication and the total number of grains/panicle was calculated and 
averaged. The number of filled and unfilled grains/panicle was calculated 
from 10 panicles. Data were averaged and from these, spikelet fertility (%) 
and 1,000-grain weight were determined. Yield data were taken from a 3.4 m 
× 1.6 m area of each replication. Data were averaged and converted into t ha-1, 
adjusted to 14% moisture content. Due to continuous rain in May and June, 
field preparation was delayed at Tangail; consequently, double transplanting 
was done. The seedlings of two varieties (BRRI dhan52 and Cheherang-Sub1) 
were totally damaged by a 2-week flooding in the nursery. At Bogra, the 
main field was submerged for 12 days, the highest recorded. At Lalmonirhat, 
inundation was for about 5 days. 

Results indicate that plant height differed significantly in the three 
locations (see table). In every location, IR64-Sub1 was found to be the tallest. 
The shortest was Samba Mahsuri-Sub1. The number of panicles m–2 was 
highest in IR64-Sub1 and lowest in BRRI dhan51, but differences were not 
significant at Tangail and Bogra. The total number of grains panicle–1 was 
statistically similar in all locations. Spikelet fertility was statistically 
significant at Tangail and Bogra, but differences were not significant at 
Lalmonirhat. Thousand-grain weight was statistically similar in all locations. 
At Tangail and Bogra, BRRI dhan51 showed better yield and grain yield 
differed significantly at both sites. This was due to the highest number of 
grains panicle–1 observed in both locations. On the other hand, at 
Lalmonirhat, check variety BRRI dhan49 gave the highest grain yield, which 
was reflected in all yield component data. This site had the shortest 
submergence duration—only 5 days. Panicle number m–2 was highest in IR64-
Sub1; it had good spikelet fertility and 1,000-grain weight, but its yield was 
low due to its fewer grains panicle–1. Thousand-grain weight was lowest in 
Samba Mahsuri-Sub1, probably the reason for its lower yield than that of 
BRRI dhan51. The preliminary data showed that growing of Sub1 varieties 
could have a good impact in flood-prone areas. BRRI dhan51 had the highest 
yield following submergence, and this variety could be recommended for 
areas in Bangladesh where submergence of about 2 weeks is anticipated. 
Further studies are needed to confirm these findings at more sites 
representative of the flood-prone environment in Bangladesh. 
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Yield and yield components of different Sub1 rice genotypes grown at three 
different locations in Bangladesh, 2011 wet season. 

 
Genotype Plant 

height 
(cm) 

Panicles m–2 
(no.) 

Total grains 
panicle–1 

(no.) 

Spikelet 
fertility 

(%) 

1,000-grain 
weight 

(g) 

Yield 
(t ha–1) 

Tangail 
  BRRI dhan49 

 
90.33 

 
215.83 

 
102.33 

 
89.74 

 
17.60 

 
2.85 

  BRRI dhan51 98.67 175.00 155.66 73.38 21.42 4.28 
  IR64-Sub1 109.00 275.00 74.66 77.95 22.06 1.98 
  Samba Mahsuri-Sub1 86.20 198.33 154.00 84.79 12.20 3.21 
  LSD(0.05) 4.42** ns 36.59** 6.58** 1.059** 0.75** 
Bogra       
  BRRI dhan49 91.07 215.83 105.43 89.46 16.63 2.47 
  BRRI dhan51 98.20 175.00 166.32 69.40 21.97 3.80 
  BRRI dhan52 89.00 181.67 142.13 65.53 20.64 2.73 
  IR64-Sub1 109.80 275.00 77.32 77.34 22.03 1.77 
  Samba Mahsuri-Sub1 87.00 198.33 150.4 84.41 11.96 2.87 
  Cheherang-Sub1 105.40 265.00 116.28 77.63 23.50 3.20 
  LSD(0.05) 7.18** ns 20.17** 7.67** 1.26** 1.11* 
Lalmonirhat       
  BRRI dhan49 91.07 289.17 141.47 84.16 18.80 5.67 
  BRRI dhan51 98.20 197.50 133.00 77.47 18.70 4.57 
  BRRI dhan52 89.00 262.50 131.53 78.22 24.83 4.60 
  IR64-Sub1 109.80 310.00 89.67 78.23 25.14 3.67 
  Samba Mahsuri-Sub1 87.00 266.67 152.97 85.31 13.47 4.92 
  Cheherang-Sub1 105.40 288.33 135.38 76.63 26.13 4.72 
  LSD(0.05) 7.18** 21.02** 23.92** ns 1.19** 0.51** 

*, ** = significant at P > 0.05 and 0.01, respectively. 

 


