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Abstract: The study finds out the requirement of chemical fertilisers and suggests the role of organic fertilisers for
sustainable rice production based upon projection of rice production, consumption, demand and supply of fertilisers for the
years of 2020, 2030, 2040 and 2050. The total requirement for commonly used three fertilisers, Urea, Triple Supper Phosphate
(TSP) and Muriate of Potash (MP) may increase significantly due to compulsions for growing increased amount of crop
outputs in small fragmented parcels of land in the context of diminishing cultivable lands in Bangladesh, negatively impacting
on soil fertility as well as sustainability of crop production. Since sustainable yield of crop considerably depends on balanced
application of both chemical and organic fertilisers in the field level, the research suggests for increased usage of organic

fertilisers.
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1. Introduction

Balanced fertilisation is a key factor for sustainable crop
production. Sustainable agriculture practice is being
hampered persistently due to decreased soil fertility arising
out of inappropriate application of fertilisers. This is
particularly important for the agriculture of Bangladesh as
the country faces compulsion for growing more food to feed
its sizeable population in the backdrop of diminishing
cultivable land areas due to pressures stemming from
increased population, habitation, industrialisation and
urbanisation. Therefore, a well-thought-out strategy on
balanced mix of fertilisers should receive a top priority to
sustain or increase the level of production of crops.

In recent years, agricultural sector in Bangladesh has been
facing a twofold major challenge of producing more food in
limited lands to meet the food demand for its huge
population along with keeping food prices within an
accessible limit for the poor to ensure food security on the
one hand, and of minimising the adverse environmental
impacts to maintain a sustained level of production and
profitability for the peasants along with sound conservation
of resource, on the other.

Sustainable agriculture involves the processes that would
enable to meet the current and long term societal needs for
food, fiber and other resources optimising the benefits
through conservation of natural resources and maintenance
of ecosystem. Sustainable agricultural practices have to
strike a balance between environmental health and economic
profitability in order to promote social and economic equity
[1]. Therefore, the stewardship of both natural and human
resources is of prime importance. The priority of enhancing
human capabilities at the individual (peasant-farmer) level
and ensuring food security at the national level through
efficient and equitable use of resources are compatible with
the concept of sustainable agriculture. In order to strike
stability between safeguarding environmental components
and increased agricultural productivity, it is necessary to
promote not only the use of chemical fertilisers but also
usage of organic fertilisers in a balanced way.

Before the 1950’s, the peasant-farmers of Bangladesh used
to apply organic manures such as cow dung, bone meal etc.
in aus and aman rice fields and farmyard manure (FYM),
mustard oil cake and fishmeal for the mustard and vegetable
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crops [2]. The use of inorganic fertiliser started in the
country in 1951 with the import of 2,698 tons of Ammonium
Sulphate, Phosphates in 1957 and Muriate of Potash in 1960
[3]. The fertiliser was introduced at farm level in 1959 [4].
Then, in 1965, the Government launched a 'Grow More
Food' campaign and provided fertilisers and low lift pump
(LLP) at a highly subsidised rate with pesticide at free of
cost to popularise these inputs among the peasants to meet
the country's food shortage. Thus, fertiliser consumption
began to increase rapidly with the introduction of HY'V rice
(i.e. IRS & IR8) and use of LLPs. Now-a-days, chemical
fertilisers consists of more than 75 percent of total fertilisers
used for rice production [5].

A number of studies have been conducted on sustainability
in agricultural sector in Bangladesh [6], [7], [8], [9], [10],
[11], [12], [13], and [14]. Most of these studies, however
investigated the changes in rice yield under different
treatment of fertilisers by various doses in the experiment
fields. It is also studied on strategies for developing the
fertiliser sector in Bangladesh for sustainable agriculture [15],
[16]. The farmers of Bangladesh mostly rely on chemical
fertilisers for higher production, without or less application
of compost. Such a fertiliser management practice leaves a
massive deterioration of soil fertility, resulting loss in organic
content [16].

The present research estimates requirement of chemical
fertilisers and focuses on the role of organic fertiliser in
sustainable rice production in Bangladesh. The estimation
has relied on the different published accounts released by the
Bangladesh Bureau of Statistics (BBS) and Ministry of
Agriculture (MOA) such as Handbook of Agricultural
Statistics and Statistical Year Book of Bangladesh [17], [18],

[19], [20], [21].

2. Contribution of Fertilisers to Crop
Production in Bangladesh

Crop nutrients are the elements, or simple inorganic
compounds, indispensable for the growth of crops. For rice
production, 16 elements are essential - Carbon, Hydrogen,
Oxygen, Nitrogen, Phosphorus, Potassium, Sulfur, Calcium,
Magnesium, Zinc, Iron, Copper, Molybdenum, Boron,
Manganese and Chlorine. All essential elements are required
in optimum amounts and usable forms for rice plants.
Nitrogen, Phosphorus, Zinc and Potassium are the most
commonly applied nutrient elements in rice fields whereas
Sulfur is occasionally used on the basis of soil condition and
other nutrients are provided by air, water, soil and plant
residues [22].

Chemical fertiliser provides the nutrient elements
(Nitrogen, Phosphorus, Zinc and Potassium) for soils and
plays the most vital role in crop production. It supports half
of the world’s grain production [23]. The contribution of
fertilisers in rice production was 40 percent [24]. Results of
long-term experiments conducted by Bangladesh Rice
Research Institute (BRRI) also shows that fertilisers provide
for 36-40 percent nutrient in rice cultivation (averaged over
Boro and T. Aman crops during 1985-86 to 2006-07). In
1985-86, fertiliser has contributed 36 percent to the total soil
fertility whereas in 2002-07, this percentage was 40 (Figure
1) [25]. Thus, the increasing use of fertilisers over time also
indicates the degradation of soil fertility.

Fertilisers
Soil

1985-90

O Fertilisers
Soil

2002-07

Source: Shah et al., 2008

Figure 1. Percentage of contribution in soil and fertiliser in rice yield in 1985-90 and 2002-07.

3. Demand of Fertilisers in Bangladesh

Fertiliser application mainly depends on the soil types,
growing season, irrigation and the varieties that are used.
The demand for fertiliser is also affected by the agro-climatic
conditions. High yielding varieties (HYV) of rice are highly
responsive and need adequate amount of fertiliser to achieve

the targeted production.

The use of chemical fertilisers in Bangladesh has
amplified sharply after 1975. Consumption of significant
amount of chemical fertiliser was noted during 1975-76.
Since then, ever-increasing trend of usage of fertilisers has
been observed which reached at peak value of 36.50 lakh
tons during 2007-08 (Figure 2). Along with Urea, TSP and
MP, the use of Gypsum, Zinc Sulphate and other
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micronutrients also augmented after the period of 1975-76.
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Figure 2. Consumption of different fertilisers in Bangladesh (year wise).

Table 1. Comparative land use under rice production of different varieties.

Percentage of Area Coverage

Seasons Local varieties HYV Hybrid
Aus 28.67 71.33 0.00
Aman 32.11 67.89 0.00
Boro 2.29 78.56 19.16
Total 19.79 72.55 7.66

Source: Department of Agriculture Extension, 2008-09

The rate of application of urea is significantly higher
compared to other fertilisers for cultivating high yielding rice
varieties. Before 1975-76, most of the peasants cultivated
traditional varieties and used organic manures such as cow
dung, bone meal etc. The irrigated area of rice has
dramatically increased and a large portion of cultivable land
has been covered under minor irrigation project. In the

irrigated condition, farmers cultivate HY'V rice, which requires
high fertiliser dose compared to the local varieties.

In 2008-09, HY Vs covered more than 72 percent to the total
cultivable land areas in Bangladesh (Table 1). Therefore, a
large amount of fertiliser is being used to cultivate HY'Vs.
Consequently, the demand of chemical fertilisers follows an
increasing trend year after year. Like greater use of HY Vs,
cropping intensity has also influenced fertiliser application
over the years. Cropping intensity has increased dramatically
in the last decades. In 1980, the cropping intensity was 153.74
percent and intensity moved upward to reach at 176.91 in
2004-05. The Department of Agriculture Extension (DAE)
claims that the current cropping intensity is 195 percent.
Therefore, cropping intensity increased more than 23 percent
in 15 years (1980-81 to 2004-05) (Figure 3).
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Figure 3. Cropping intensity over time in Bangladesh, 1980-81 to 2004-05 (percentage).
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Figure 4. Average yield of rice from 1971-72 to 2005-06 (season wise).

By analyzing the rice yield data for 35 years (1971-72 to
2005-06), it is found that rate of rice production is
continuously increasing over the years. In 1971-72, the
average rice yield was 1.05 metric ton per hectare and
reached at 2.52 metric ton per hectare in 2005-06. Therefore,
average rice yield increased 2.4 times in 35 years and the
increased use of fertiliser has significantly influenced the
yield. For instance, in Bangladesh, application of fertilisers
increased several times in the same piece of land. In 1975-76,
fertiliser application was 0.36 kg per hectare in agricultural
land, whereas in 2007, this application was above 298 kg per
hectare [26].

4. Future Requirement of Fertilisers in
Rice Production

The amounts of recommended and actual dose of
fertilisers for rice production in Bangladesh are given in
Table 2. Urea (Nitrogen) is a major component of proteins,

ormones, chlorophyll, vitamins and enzymes and is
essential for rice. Rice plants require a large amount of
nitrogen at the early and mid-tillering stages to maximise the
number of panicles [22]. The recommended doses of other
nutrients are also necessary for a potential rice yield.

Table 2. Use of fertilisers in Bangladesh.

Name of Crop (HYYV) Recommended dose (kg/ha) Actual dose (kg/ha) Use gap (percentage)

Urea TSP MP Urea TSP MP Urea TSP MP
T.Aus 141 101 69 135 28 17 426 72.28 75.36
T.Aman 166 101 69 135 30 24 18.67 70.30 65.22
Boro 269 131 121 192 47 37 28.62 64.12 69.42

Source: Handbook of Agricultural Statistics, Ministry of Agriculture, 2013

It is estimated that the total population in Bangladesh may
stand at 191.65 million by 2020, 220.24 million by 2030,
253.09 million by 2040 and 290.83 million by 2050. If the
annual population growth continues at a business as usual
rate (1.4 percent annually), huge amount of food will be
needed to meet demands of the future generations while it is

assumed that a major part of the demand will be met by rice.
Based upon the data of the last 40 years, the per capita rice
consumption rate in Bangladesh is 153.02 kg per person per
year. If the current rice consumption rate continues, the total
demand for rice may reach at 68.09 million tons in 2050
(Table — 3).

Table 3. Year-wise paddy rice demand in Bangladesh (average).

Year Population (million) Paddy rice required (million tons) Boro rice (million tons) T.Aman rice (million tons)  Aus rice (million tons)

2007  157.75 36.93 19.20 15.14 2.59
2020 191.65 44.87 23.33 18.40 3.14
2030 220.24 51.56 26.81 21.14 3.61
2040 253.09 59.25 30.81 24.29 4.15
2050 290.83 68.09 35.41 27.92 4.77

Source: Authors’ calculation based on data of World Bank and Food and Agriculture Organization (Update as of July, 2009 [27])

Population data in 2007 are taken from World Bank data, 2009
Rice consumption rate is calculated from the last 40 years data (1964 -2003)
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The ten-year data (1999-2000 to 2008-09) state that Boro
rice contributes 52 percent to the total rice production in
Bangladesh, while the contribution of T'aman is 41 percent
and Aus is only 7 percent. If the averaged rates of production
of Boro, T.aman and Aus are considered, the total rice
demand of Boro, T.aman and Aus stands at 35.41, 27.92 and
4.77 million tons respectively in 2050 (Table 3).
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As per the business as usual scenario, Boro rice may
contribute 59 percent in 2020, 60.5 percent, 61.5 percent and
63 percent in 2030, 2040 and 2050 respectively. Contribution
of T.aman may be 34 percent, 33 percent, 32 percent, 31
percent respectively and Aus may be 7 percent, 6.5 percent,
6.5 percent, 6 percent respectively for the corresponding
years (Table — 4).

Table 4. Year-wise paddy rice demand in Bangladesh (changing condition,).

Year Population (million) Paddy rice required (million tons) Boro rice (million tons) T.Aman rice (million tons)  Aus rice (million tons)
2007  157.75 36.93 19.20 15.14 2.59
2020 191.65 44.87 26.47 15.26 3.14
2030 220.24 51.56 31.19 17.01 3.35
2040 253.09 59.25 36.44 18.96 3.85
2050 290.83 68.09 42.90 21.11 4.09

Source: Authors’ calculation based on last 10 years data of Bangladesh Bureau of Statistics, 2012

The total requirement of fertilisers has been estimated on
the basis of recommended dose and actual dose of
fertilisers applied by the peasants. Average rice production
data for the last 10 years and the changing trends of
production of Boro, T.aman and Aus for the same period
have also been considered. Moreover, yield of Boro,
T.aman and Aus is kept constant and other factors such as
irrigation management, climatic conditions, varieties etc.
are also assumed unchanged to estimate the requirement of

fertilisers for the specified years.

According
requirement of Urea is 39.17 lakh tons, TSP 21.77 lakh tons
and MP 17.13 lakh tons (calculation based on average rice

to

the

fertiliser

recommended dose,

production data) in 2050 (Table 5). On the basis of trend
line analysis of rice production data, requirement of Urea
stands at 38.58 lakh tons in 2050, while 20.89 lakh tons of
TSP and 17.02 lakh tons of MP may be required for the
same year (calculation is based on recommended dose)
(Table 6).

Considering the actual dose applied in the field level, the
total demand of Urea, TSP and MP in 2050 might be 30.40,
7.01 and 5.45 lakh tons, respectively (calculation based on
average rice production data) (Table 7). On the basis of
trend line analysis of rice production, requirement of Urea,
TSP and MP might be 29.47, 6.88 and 5.35 lakh tons in
2050, correspondingly (Table 8).

Table 5. Requirement of fertiliser on the basis of recommended dose (based on average rice production data).

Urea fertiliser

Total

TSP fertiliser requirement

MP fertiliser requirement

Total Total

Year _requirement (lakh tons) (lakh tons) (lakh tons)

Boro Aus Aman (lakh tons) Boro Aus Aman (lakh tons) Boro Aus Aman (takh tons)
2007 10.33 158 931 21.22 5.03 1.14  5.66 11.83 465 078  3.87 9.3
2020 12.55 193 11.3 25.78 6.11 138 6.88 14.37 565 094 47 11.29
2030 1442 221 13 29.63 7.02 1.58 7091 16.51 6.49 1.08 54 12.97
2040 16.58 254 149 34.02 8.07 1.82  9.09 18.98 7.46 124 621 14.91
2050 19.05 292 172 39.17 9.28 209 104 21.77 8.57 143 7.3 17.13

Source: Authors’ calculation based on Ministry of Agriculture and Bangladesh Bureau of Statistics, 2012
Table 6. Requirement of fertiliser on the basis of recommended dose (on changing conditions).

Urea fertiliser TSP fertiliser MP fertiliser requirement
Year _requirement (lakh tons) Total requirement (lakh tons) Total (lakh tons) Total

Boro Aus Aman (lakh tons) Boro Aus Aman (lakh tons) Boro Aus Aman (fakh tons)
2007 10.33 1.58 931 21.22 5.03 1.14  5.66 11.83 4.65 0.78  3.87 9.30
2020 14.24 193 938 25.55 6.94 138 571 14.03 6.41 094  3.90 11.25
2030 16.78 2.05 10.50 29.33 8.17 1.47 636 16.00 7.55 1.01 435 12.91
2040 19.60 2.36 11.70 33.66 9.55 1.69  7.09 18.33 8.82 1.16  4.85 14.83
2050 23.08 2.50 13.00 38.58 11.20 1.79  7.90 20.89 10.40 123 539 17.02

Source: Authors’ calculation based on Ministry of Agriculture and Bangladesh Bureau of Statistics, 2012
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Table 7. Requirement of fertiliser on the basis of actual dose (on average rice production data).

Urea fertiliser TSP fertiliser MP fertiliser requirement
Year _Pequirement (lakh tons) Total requirement (lakh tons) Total (lakh tons) Total
Boro  Aus Aman (lakh tons) Boro Aus Aman (lakh tons) Boro Aus Aman (fakh tons)
2007 737 1.52  7.57 16.46 1.81 0.31 1.68 3.80 1.42 0.19 1.35 2.96
2020 8.96 1.84  9.20 20.00 2.19 038  2.04 4.61 1.73 0.23 1.64 3.60
2030 10.30 2.12  10.60 23.02 2.52 044 235 5.31 1.98 0.27 1.88 4.13
2040 11.83 243  12.10 26.36 2.9 050 2.70 6.10 2.28 0.31 2.16 4.75
2050 13.60 2.80 14.00 30.40 3.33 0.58  3.10 7.01 2.62 0.35 2.48 5.45
Source: Authors’ calculation based on Ministry of Agriculture and Bangladesh Bureau of Statistics, 2012
Table 8. Requirement of fertiliser on the basis of actual dose (on changing conditions).
Urea fertiliser TSP fertiliser MP fertiliser requirement
Year _requirement (lakh tons) Total requirement (lakh tons)  Total (lakh tons) Total
Boro Aus Aman (lakh tons) Boro  Aus Aman (fakh tons) Boro Aus Aman (fakh tons)
2007 737 1.52 7.57 16.46 1.81 0.31 1.68 3.8 1.42 0.19 1.35 2.96
2020 10.17 1.84 7.63 19.64 2.49 0.38 4.57 1.96 0.23 1.36 3.55
2030 11.98 1.97 8.51 22.46 2.93 0.41 1.89 5.23 2.31 0.25 1.51 4.07
2040 13.99 2.26 9.48 25.73 3.43 047 2.11 6.01 2.7 0.28 1.69 4.67
2050 16.47 2.4 10.6 29.47 4.03 0.5 2.35 6.88 3.17 0.3 1.88 5.35

Source: Authors’ calculation based on Ministry of Agriculture and Bangladesh Bureau of Statistics, 2012

5. Importance of Organic Fertiliser

The fertility status of the soil in Bangladesh is extremely
variable, having differences in thirty agro-ecological zones,
each of which has specific soil and hydrological characteristics.
Soils deplete and decline after crop yields, if proper fertility
management is not in place. Organic fertilisers can play a vital
role in restoring fertility as well as organic material
composition of cultivable soils. Organic matter content in soil
is found to be very low, around 1 percent in most of the soils
and 2 percent in paltry amount of soils, whereas at least 3
percent is conducive for high crop productivity [28].

Bioslurry1 is one of the best organic fertilisers to rejuvenate
soils since it is a rich source of both plant nutrients and organic
matter. It increases physical, chemical and biological
properties of soils, besides supplying essential nutrients to
crop plants. It also increases organic matter content of soils
and maintains health of soil. The use of bioslurry can reduce
application of chemical fertilisers up to 50 percent [28].
Reduced uses of chemical fertilisers will also benefit the
peasant farmers in terms of costs for cultivation in a soil
environment of high fertility and productive state [29], [30].

In Bangladesh about 7 million tons of organic fertilisers are
produced in every year from animal wastes, household wastes,
city wastes and crop wastes [31], [32]. If this huge amount of
organic fertilisers could be converted into bioslurry, a
significant part of fertiliser demand could be fulfilled. If 7
million tons of organic fertiliser can be used in crop
production, it could cover 5.3 percent of Urea, 19 percent of
TSP and 34.13 percent of MP of the total demand of fertiliser

1 Bioslurry obtained from biogas plant is considered as quality organic fertiliser.
This organic fertiliser is environmental friendly, has no toxic or harmful effects.
Cow dung, poultry litter, compost, crop residues and green manure are commonly
used in biogas plant.

in FY 2008-09. Consequently, if the total organic fertiliser is
used as a bioslurry, it could cover 11 percent demand of Urea,
89 percent TSP and 22.8 percent MP for the same period.

Table 9. Nutrient concentrations in commonly used organic fertilisers and
bioslurry of Bangladesh.

Nutrient Content (percentage)

Organic fertilisers

N P K
Cow dung 0.51-1.5 0.40.8 0.519
Poultry manure 1.6 1.5 0.85
Compost (common) 0.40.8 0.30.6 0.71.0
Farmyard manure 0.51.5 0.40.8 0.511.9
Water hyacinth compost 3.0 2.0 3.0
Bioslurry (cow dung) 1.29 2.80 0.75
Bioslurry (Poultry litter) 2.73 3.30 0.80
Rice straw 0.52 0.25 1.20
Wheat straw 0.63 0.28 0.80
Maize stove 0.45 0.30 0.70
Sugarcane trash 0.35 0.25 0.80
Tobacco stems 0.42 0.25 1.10

Source: Islam, 2006

The contribution of organic fertilisers, therefore, may be
significant if it is used as a bioslurry fertiliser. If it is possible
to increase the application of organic fertilisers only by three
times (21 million tons) to the present situation, it would
contribute a large amount of nutrient supply to the soil for
rice production (Table 11 and 12). From this basis, on
average organic fertilisers may contribute more than 15
percent to the total demand of Urea, TSP and MP fertilisers.
Moreover, while used as bioslurry fertilisers, it would
contribute more than 30 of nutrient supply (N, P and K) for
the rice production in (calculation is based on recommended
dose). Considering the actual dose in field level, organic
fertilisers would contribute more than 35 percent to the total
demand of Urea, TSP and MP fertilisers. Whenever it is used
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as bioslurry fertilisers, it would contribute more than 85 of
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nutrient supply in the same period.

Table 10. Contribution of organic fertilisers to the total fertiliser demand in the FY 2008-09.

Fertilisers Demand Contribution of organic Contribution of bioslurry Percentage of total demand  Percentage of total demand
(Lakh tons) fertiliser (Lakh tons) fertiliser (Lakh tons) (organic fertiliser) (bioslurry fertiliser)

Urea 28.5 1.50 3.13 5.30 11

TSP 5.0 0.95 4.45 19.00 89

MP 4.0 1.37 0.91 34.13 22.8

Source: Authors’ calculation based on the nutrient concentrations in commonly used organic fertilisers and bioslurry of Bangladesh, 2012

Table 11. Contribution of organic and bioslurry fertilisers for rice production in 2050 (calculation based on recommended dose).

Based upon Average Condition

Based upon Changing Condition

Contribution Contribution

Percentage Percentage

Percentage

Contribution Contribution Percentage of

Fertilisers Demand of organic of bioslurry S S Demand of organic of bioslurry of total total demand
(Lakh o e demand demand (Lakh o e demand .
i) fertiliser fertiliser (T ey (o) fertiliser fertiliser (it (bioslurry
(Lakh tons) (Lakh tons) fertiliser) fertiliser) (Lakh tons) (Lakh tons) fertiliser) fertiliser)
Urea 39.17 4.50 9.40 11.50 23.97 38.58 4.0 9.40 11.66 24.36
TSP 21.77 2.85 13.35 13.10 51.32 20.89  2.85 13.35 13.64 63.91
MP 17.13 4.10 2.73 24.00 17.02 17.02  4.10 2.73 24.10 16.04

Source: Authors’ calculation based on the nutrient concentrations in commonly used organic fertilisers and bioslurry of Bangladesh, Ministry of Agriculture

and Bangladesh Bureau of Statistics, 2012

Table 12. Contribution of organic and bioslurry fertilisers for rice production in 2050 (calculation based on actual dose).

Based upon Average Condition

Based upon Changing Condition

Contribution Contribution Percentage  Percentage Contribution Contribution Percentage  Percentage
- Demand . . of total of total Demand . . of total of total
Fertilisers of organic of bioslurry of organic of bioslurry
(Lakh e o demand demand (Lakh ore -~ demand demand
) fertiliser fertiliser (organic (ioslurry. tons) fertiliser fertiliser (organic ioslurry
(Lakh tons)  (Lakh tons) fertiliser) fertiliser) (Lakh tons) (Lakh tons) fertiliser) fertiliser)
Urea 30.40 4.50 9.40 14.80 30.92 29.47 4.50 9.40 15.27 31.90
TSP 7.01 2.85 13.35 40.00 190.44 6.88 2.85 13.35 442 194.04
MP 5.45 4.10 2.73 75.23 50.10 5.35 4.10 2.73 76.64 51.03

Source: Authors’ calculation based on the nutrient concentrations in commonly used organic fertilisers and bioslurry of Bangladesh, Ministry of Agriculture

and Bangladesh Bureau of Statistics, 2012

6. Conclusion and Discussion

The sustainable increase of crop production for food
sufficiency requires efforts to enhance the capacity of
production system. All agricultural inputs involved directly
or indirectly in crop production need to be adequate and
accessible at farmers’ field level during the growing season.
Timely supply and availability of fertilisers at reasonable
prices at the doorsteps of the hard working farmers in the
country is necessary for optimum supply of nutrients to the
depleted soils, for successful achievement of the targeted
yield.

According to the study, a linear correlation is there
among the fertiliser application, the cropping intensity and
high yielding varieties. In 2008-09, high yielding varieties
covered more than 72 percent of the total cultivable land
areas in Bangladesh. Similarly, cropping intensity has
increased dramatically in the last decades and increased
more than 23 percent in the last 15 years.

The study also suggests that the demand of chemical
fertilisers have become significant which has a negative
impact on soil fertility as well as sustainability of crop

production. In 1985-86, fertiliser has contributed 36 percent
to the total soil fertility whereas in 2002-07, this
contribution was 40 percent. Thus, the increasing response
of fertilisers over the time indicates the degradation of soil
fertility. Therefore, it is urgent to conserve and add
nutrients to the soil through the balance application of
compost and inorganic fertilsers, which can help, maintain
and increase the nutrient reserves of the soil.

Moreover, the prices of the imported fertilisers will
continue to increase in the upcoming years due to high
price of oil in internal market, and shrinking natural
resources for fertiliser production. Therefore, mobilisation
of all organic resources and recycling them into soil
fertilisation programme can be considered. Besides,
government can take some public awareness through media
activities and advocacy to influence farmers in using
balanced dose of fertiliser and can emphasise on the use of
organic fertiliser for a sustainable rice production.
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