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Abstract 

At the beginning of Green Revolution in the late 1960s, modern varieties of rice were 
introduced in a number of developing countries that were struggling to overcome food 
deficits, including Bangladesh. The area under rice production in Bangladesh since 
independence/liberation in 1971 has been, to date, almost static while production has 
been increasing over the four decades. Rice production more than tripled but progress 
has been slowing down. The yield plateau of rice must be overcome by revamping 
agricultural research through the development of a wide number of technologies such as 
development of suitable varieties in different Agro-ecological zones, fertilizer 
management technology, water saving technology and System of Rice Intensification 
(SRI) etc. Globally, the orientation of the development of agricultural is shifting from 
productivity to sustainability, stability and safety. However, these issues have not been 
studied properly in Bangladesh. This study focuses on technological issues and the 
sustainability of rice production in Bangladesh. 

 

 

                                         INTRODUCTION 

 

Bangladesh is a deltaic country located in South Asia, with a relatively 
small land area (147,570 km2) but with the 8th largest world population 
(161 million) and high population density (1252 km-2). Bangladesh also 
suffers from periodic natural calamities such as drought, flooding and 
cyclones. Due to its location in a delta, climate change and associated sea 
level rise is expected to increase risk of flooding and salinization of 
agricultural lands, especially near the southern coast (Hossain and Silva, 
2013; MOA-FAO,2012). 



With this given condition, rice is the life in Bangladesh. It is the staple for 
food for the people, the largest component of the country’s agricultural 
sector, and is the main stay of the rural economy (Chowdhury, 2015): 

• Rice contributes 51% of the agricultural sector’s portion of the 
national gross domestic product (GDP); by itself, rice contributes 
17% to the national GDP. 

• Rice supplies 71% of the total calories and 51% of the protein in a 
typical Bangladeshi diet. 

• About 75% of the total cropped area and more than 80% of the total 
irrigated area are planted to rice. 

• Rice accounts for about 40% of all employment: the rural and urban 
poor spend up to 60% of their income on rice. 
 
 

Agricultural Modernization and cultivation or rice in Bangladesh 

At beginning of Green Revolution in the late 1960s, modern varieties 
(MV) of rice were introduced in a number of developing countries that 
were struggling to overcome food deficit, including Bangladesh. If we 
look into the time frame of 1971 (since liberation of Bangladesh) to 
date, we really see that the birth of Bangladesh was with chronic 
hunger. The production of rice in the country was 9.8 million tons from 
9.2 million hectares of land in 1971-72 to feed 75 million people. There 
was 3 million tons of food deficit and widespread poverty, starvation 
and malnutrition. Around 70% people were below poverty level. As the 
adoption of MV rice steadily increased along with government’s 
initiatives and subsidy of modern inputs, the scenario started to change 
rapidly. The rice production in 2015-16 was 35million tons from 11.3 
million hectares of land (Table 1, Fig. Slide 10). Thus, over the four 
decades the rice production in the country has been increased by 3.6 
folds.  The country has achieved self-sufficiency in rice production to 
feed its 161 million people. 

Among the three growing seasons (viz. Aus, Aman and Boro), the rice 
production is the highest in Boro season. The contribution of Boro, 
Aman and Aus rice to total rice production (33.91 million tons) in 2015-
16 were 54.19%, 38.77 and 7.04%, respectively. Area, production and 
yield of boro rice showed increasing trend while those of aus rice 



showed decreasing trend over the decades which for aman rice remained 
more or less constant (Fig. Slide 11-14). The area under rice is almost 
static while the production is increasing over the four decades (Fig. 
Slide 10). This yield increase has been attributed to the use of modern 
varieties and improved technologies as well as increase of area under 
boro rice (Table 1).  Thus the food security largely depends on 
performance of boro rice production in particular. 

 

Can Bangladesh produce enough rice to meet future demand?         

Ways to improve future food sufficiency 

• Increase crop yields 
• Increase crop intensity (i.e., growing more crops per year); already approx.. 200% at present 
• Increase in rice imports 

BEST OPTION SEEMS TO BE TO INCREASE CROP YIELD 

 

Recent findings show that most of the land suitable for cropping in the 
country is already under cultivation and arable land area is even 
decreasing by 1.0% per annum due to increasing demand for residential 
and industrial use, while the population is being increasing by 1.58% 
(Rahman et al., 2013). According to the medium variant UN projection 
(UN, 2015), Bangladesh’ population will further increase to 186 and 
202 million by the years 2030 and 2050, respectively. Our estimates 
indicate that current yields in Bangladesh are not sufficient to meet 
future rice demand due to combination of expected cropland area 
reduction and expected grain demand increases. Therefore, rice 
production needs to be increased to a great extent to maintain the food 
security in the country. Though rice production more than tripled since 
liberation, but the progress is slowing down recently (Fig. Slide 16). 
The yield plateau of rice must be overcome by revamping agricultural 
research with development of wide number of modern rice growing 
technologies (Fig. Slide 1７) 

 

 

 

 



 

Technology 

Development of suitable variety in different AEZs  

(Fig. AEZ of Bangladesh, Slide 18) 

Though Bangladesh occupies 4th position among the rice producing 
countries of the world but yield per hectare is 4.5 tons only which is 
much lower than China, Japan and Korea where yield ranges 6-6.5 ton 
per hectare. But while China, Japan and Korea produces only one rice 
crop per year, Bangladesh produces three rice crops from the same field 
in a year. In this regard the yield of rice in Bangladesh is not meager. 
However, to keep pace with the food demand, rice production should be 
increased by adopting suitable modern variety and sustainable 
technology.   

IR 8 was introduced as first modern rice variety to cultivate in 
Bangladesh in 1968 from IRRI. With the inception of Bangladesh Rice 
Research Institute (BRRI), it developed so far about 70 modern rice 
variety suitable for cultivating in different agro ecological regions of 
Bangladesh. BRRI, Bangladesh Institute of Nuclear Agriculture (BINA) 
and Bangladesh Agricultural University (BAU) developed MV rice 
varieties cover about 80% rice area which accounts 91% of the total rice 
production in Bangladesh. Rest 20% of the rice area is covered by local 
rice varieties and by imported hybrid rice. 

 

Fertilizer management technology  

Use of balanced fertilization is a must to obtain good yield in rice. In 
applying fertilizer two things need to be given due consideration. First, 
fertilizer dose should be determined by considering weather, soil 
fertility, variety under cultivation, life duration etc. Second, to increase 
fertilizer efficiency, it should be applied based on cropping pattern 
instead of applying for a single crop. Following two technologies will 
ensure farmer to obtain economic benefit from fertilizer management. 

 

 



1) Use of Leaf-color Chart (LCC) for nitrogenous fertilizer 
management particularly urea : LCC is a color chart or scale made 
by plastic body having four colors in it (Fig. Slide 19). By using 
LCC right amount of urea fertilizer can be top-dressed to rice plant 
in right time. Consequently, the amount and cost of urea can be 
minimized and the efficiency of urea becomes more. Results show 
that by using LCC 20-25% urea can be saved. BRRI (2017) has 
formulated the time and dose of urea to be applied through LCC for 
the modern rice varieties in Bangladesh. 
 

2) Use of Urea Super Granule (Gooti urea) (Fig. Slide  20)  
Urea Super Granule is granular urea made from pilled urea with a 
special device developed by IFDC in Bangladesh. Two types of 
granules are available, 1.7g granule-1 and 2.7g granule-1. The smaller 
granules are recommended for aus and aman rice while bigger 
granules are recommended for boro rice cultivation. Granules are 
applied in the rice field within 7-15 days after transplanting rice 
seedling. Good result can be obtained if 2-3cm water can be kept in 
the field continuously. By using Urea Super Granule 80-100 kg urea 
ha-1can be saved by which farmers become economically benefitted.   
  

   

Water saving technology and Direct seeding 

Water saving technology with Alternate Wetting and Drying (AWD) 
irrigation technology: Rice is a semi aquatic plant which is generally 
grown by transplanting requiring 1000-5000 litres of water for 
producing one kilogram of rice (Bouman and Tuong, 2000). It involves 
about 1/3rd of the total cost of cultivation of boro rice. AWD technology 
has already been introduced in the country to sustain Boro rice 
production at the expense of less (30%) irrigation water (Fig. Slide 21-
22).  

In AWD system, the field is irrigated with enough water to flood the 
paddy field for 3-5 days, and, as the water soaks into the soil, the 
surface is then allowed to dry for 2-4 days before getting re-flooded. A 
PVC pipe (20cm in diameter and 40 cm in length) with holes (5 mm in 
diameter spaced at 2 cm) is installed in the rice field (15 cm above and 



25 cm below the soil surface) after transplanting seedling to monitor 
groundwater. AWD is started at 10 days after transplanting and the field 
is allowed to dry out. The field is re-flooded to a standing water layer of 
5 cm when the ground water is 15-20 cm below the soil surface. AWD 
cycles are continued up to one week before flowering (50-60 days after 
transplanting), and a standing water layer of 5 cm is kept at flowering 
until harvest.  

 

Direct seeding 

Several experiments conducted at Bangladesh Rice Research Institute 
clearly demonstrated that irrespective of rice varieties, direct seeding using 
Drum Seeder has out yielded the conventional transplanted rice by 15-20% 
both the Aman and Boro seasons (Hossain, 2005) (Fig. Slide 23) Islam 
(2008) stated that direct seeding in rice reduced 8-12 days growth duration, 
gave 88% higher number of panicles m-2 and 10% higher grain yield than 
transplanted rice. However, poor crop establishment, heavy weed 
infestation and termite problems are the barriers to the adoption of this 
technology. 

 

  

System of Rice Intensification 

The system of rice intensification (SRI) is an integrated approach of all 
management practices to increase the yield of rice. SRI, originated in 
Madagascar and was first synthesized by Fr. Henry de Laulanie, S.J., 
who between 1961 and 1995 worked with Malagasy farmers and 
colleagues to improve the possibilities of rice production in that country. 
It is a system of plant, soil, water and nutrient management for irrigated 
rice, developed in Madagascar has been yielding 5, 10, even more t ha-

1on farmers’ field where previous yields averaged around 2 t ha-1. This 
was achieved using whatever variety of rice the farmers were already 
using. This system shows that alternative management practices, 
creating optimal growing conditions for plants, can bring out previously 
untapped genetic potential (Uphoff, 1999). Under SRI methods, less 
than 15 day old infant seedlings are transplanted gently within 30 



minutes of uprooting with single seedling hill-1and having spacing of not 
less than 25 x 25 sq. cm even up to 50 x50 sq. cm in a square method of 
planting. The seedlings are transplanted so that their roots remain in ‘L’ 
shape instead of usual ‘J’ shape. The field should be kept moist, no 
standing water would be allowed until reproductive stage. During the 
reproductive stage, the rice plants should be given a thin layer of water 
(1-2 cm) on the surface of the soil. During the growing period, 
occasionally, even once a week, the soil is allowed to dry out, at least to 
develop hairy crack on the surface. Minimum 3 to 4 weeding should be 
done before the plants complete their growth and begin flowering. Soil 
need to be enriched by addition of nutrients, preferably through addition 
of compost and manure. It shows great promise to the substernal 
increase of irrigated rice yield, its average yield is around 8.0 t ha-1 

which is twice more than world average 3.6 t ha-1 (Uphoff et al., 2002) 
(Fig. Slide 24).  

There are some positive and negative aspects of SRI technology as 
mentioned by Gupta (2000). Very recently SRI has been introduced in 
Bangladesh but this system received limited success. 

 

 

 

Conclusion 

Bangladesh agriculture has achieved significant structural changes over 
past three and half decades. Technological change with market forces 
greatly influenced Bangladesh agriculture in mid-sixties and seventies. 
From a relatively stagnant sector in the pre-green revolution period, 
Bangladesh agriculture emerged as a dynamic sector in the green 
revolution period. There was a significant growth in agriculture 
infrastructure as well as a shift towards liberalization from government 
control. Total rice production total in 1971 was 9.8 million tons; in 2015-16 
it was 35 million tons. The net result is that the country has gone from a 
situation of chronic deficit to self-sufficiency. Cropping intensity increased 
to about 194% in 2015-2016. Long-term trend of rice production shows 
that the dominant factor in growth is rice yield, stimulated by modern 
variety, fertilizer and irrigation technology. Technological progress of in 



rice research, as evidenced by release of about 80 modern rice variety by 
BRRI, BINA and BAU is commendable. Extension too played a role to 
disseminate know how of modern rice cultivation to the farmers. Chemical 
fertilizer and pesticide use became popular across all groups of farmers 
from 1971. Integration of variety-fertilizer-irrigation development was a 
major factor behind spread of modern variety of rice and consequent yield 
increase. Other concurrent developments include increasing mechanization 
of agricultural operations particularly two wheel tractors (Power Tiller). 
Government is pursuing efforts to promote more and more rice production 
technologies to boost up rice yield and production in the country.    
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Recurrent Natural Calamities

Cyclones - 1970, 1991, 2007(Sidr), 2009(Ayla)
Floods - 1988, 2000, 2004, 2007
Erratic rainfall (e.g. late rainfall Aug/’09)
Severe drought
Heat and cold waves
Declining water table

Climate of Bangladesh



The S-W coast of Bangladesh was hit by ‘Sidr’ in Nov. 2007
which damaged 2.3 million households. ‘Aila’ hit the south
coast in May 2009 which affected about 5 million people.



Saline area is increasing with time
26.7% area increased over 4 decades

1973 2000 2010

0.83 mha 1.02 mha 1.06 mha

Source: SRDI



Map: Effect of Sea Level on 2ppt Salinity contour (A1B, 2050) 

Source: IWM
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With this given condition, rice is the life in Bangladesh. It is the staple for 
food for the people, the largest component of the country’s agricultural 
sector, and is the main stay of the rural economy (Chowdhury, 2015):
• Rice contributes 51% of the agricultural sector’s portion of the national 

gross domestic product (GDP); by itself, rice contributes 17% to the 
national GDP.

• Rice supplies 71% of the total calories and 51% of the protein in a typical 
Bangladeshi diet.

• About 75% of the total cropped area and more than 80% of the total 
irrigated area are planted to rice.

• Rice accounts for about 40% of all employment: the rural and urban poor 
spend up to 60% of their income on rice.



Birth of Bangladesh with Chronic Hunger (1971)

 Nation used to produce about 11 million tons of food grain and
had to feed more than 75 million people.

 About 3 million tons of food deficit and widespread poverty,
starvation and malnutrition.

Around 70% people were below poverty level

Malnutrition was acute problem



The area under rice is almost static while the production is increasing 
over the four decades
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Rice production more than tripled since liberation,
but the progress is slowing down



Modern technologies for rice productions

・Development of suitable variety in different AEZs
・Fertilizer management technology (USG/Gooti urea,LCC)
・Water saving technology (AWD, Direct seeding)
・System of Rice intensification (SRI)
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