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Preface

R

ice is a staple food in Asia. It accounts for 30 percent of total calorie intake, the highest in
the world. Rice yields and production – which are manifestations of cropping systems – are,
therefore, critical for the region, especially in the context of food security. Within Asia, Bangladesh
and India are the two largest consumers. The share of rice in total calorie intake is about 70
percent and 30 percent respectively in the two countries.
Contrary to the share of rice in the total calorie intake, yields appear to be significantly low in
Bangladesh and India as compared to many Asian countries and the world average. Two of the
most important reasons for this are inadequate infrastructure and lack of availability and
accessibility of quality inputs, including quality rice seeds. This is because of low level of investment
in agriculture, rain-fed agri-system, and prevalence of small and marginal farmers with low capacity
to buy quality inputs. In such countries, food insecurity emerges as a natural corollary. The
problems are further aggravated by lack of cooperation and trade between the two countries in
this critical area.
Trade and cooperation between the two countries in agriculture inputs, especially rice seeds, can
help improve the situation, especially with regard to their availability and accessibility. It is now
globally recognised that a holistic agriculture trade policy, especially encompassing measures to
facilitate cross-border trade in agriculture inputs, can have larger impact in creating enabling
conditions for food security. India and Bangladesh are no exception to this general rule. It is now
increasingly realised that cross-border trade in agricultural inputs such as rice seeds can be an
important source to increase agriculture productivity.
Trade in rice seeds is conspicuous by its absence, despite the fact that Bangladesh has recently
emerged as India’s largest trading partner in South Asia. This is also despite having similarity in
agro-climatic conditions and food habits, besides significant civilisational, cultural, social and
economic linkages. Lack of trade and cooperation in rice seeds is further aggravating the already
challenging rice seeds scenario of low availability and accessibility, and also creating a demandsupply gap in both the countries.
This is not to say that farmers in Bangladesh do not use Indian rice seeds varieties. Evidence
suggests that out of the total land under rice cultivation, Indian unregistered varieties have a
share of 12 percent, reflecting clearly demand, suitability and adaptability of rice seeds from
India. Indian rice seeds varieties enter into Bangladesh through informal trade. The channels of
cross-border informal trade in rice seeds are pointers of demand-supply gap and lack of formal
bilateral cooperation between the two countries.
As there exist significant similarities in agro-climatic conditions and food habits, it is expected
that compatible and tradable rice seed varieties available on both sides of the border could help
Dynamics of Rice Seeds Trade / v

farmers on both sides to gain from formalisation of cross-border rice seeds trade. As Bangladesh
is a net importer of rice seeds, increased cooperation and trade with India could help in saving
precious foreign exchange as data reveals that Bangladesh’s trade cost with India is lower than its
other trading partners.
A proper understanding of the dynamics of bilateral trade relations in rice seeds is very important
for both countries. This is why there is a need to analyse factors that can enable the formalisation
of cross-border rice seeds trade and knowledge-sharing on good agricultural practices.
However, there are challenges, and the challenge is how to design trade policies which could be
beneficial to domestic producers, exporters and importers without constraining farmers’ rights
to save and use seeds. It is in this context that this monograph argues for an integrated approach.
At the policy level, the involvement of specific actors and institutions has to be identified and
their responsibilities are to be clearly understood. It highlights that development of agriculture
sector in both Bangladesh and India requires a change in policy with practical measures to formalise
and facilitate trade in rice seeds.
This monograph is prepared under a project entitled ‘Addressing Barriers to Rice Seeds Trade
between India and Bangladesh’ supported by the Bill & Melinda Gates Foundation. It is being
implemented in four eastern Indian states (Bihar, Jharkhand, Odisha and West Bengal) and
Bangladesh. We express our gratitude to the Foundation for its generous support.
The monograph has benefited from several interactions with the relevant stakeholders, project
partners and other experts such as Sushil Pandey, formerly with International Rice Research
Institute, Manila, Hari Menon, Consultant, Bill & Melinda Gates Foundation and Mumukshu
Patel, Programme Officer, Bill & Melinda Gates Foundation. We thank them for their valuable
comments and suggestions. Thanks are also due to my colleagues at CUTS who have been
associated with this project in various capacities. I am sure that this study will be a valuable
reference for policymakers in the implementation of an effective bilateral trade regime in crossborder rice seed trade between India and Bangladesh and for institutional development to share
knowledge on good agricultural practices.
Bipul Chatterjee
Deputy Executive Director
CUTS International
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Executive Summary

T

he impact of climate change is now increasingly becoming visible in South Asia. There are
significant changes in weather patterns, such as increased salinity resulting from rising sea
level; reduced duration of rainy season and erratic rainfall leading to flooding; increased duration
of summer and rising temperature resulting in decline in precipitation and droughts; and also
gradual disappearance of the very important spring season. There are indications that production
of rice, maize and wheat in the past few decades has declined in many parts due to increasing
water stress arising mainly from rising temperature, greater frequency of El Nino and reduction
in the number of rainy days. The future is likely to witness a more deteriorated scenario because
of variations in climatic parameters.

Within South Asia, Bangladesh and India are considered to be two of the most vulnerable countries.
These two countries accounting for about one-fifth of the world population are also home to a
large number of people suffering from hunger and malnutrition. The Global Hunger Index (GHI
2012) ranked Bangladesh and India 12th and 15th in the list of countries with extremely alarming
GHI. Interestingly, there is no other South Asian country suffering more than these two.
Both Bangladesh and India – especially eastern Indian states Bihar, Jharkhand, Odisha and West
Bengal and others – suffer from inadequate food production caused by low yields and faulty
marketing and distribution systems, culminating in food insecurity for a major segment of the
populace. Addressing newly emerging and existing food-related issues faced by the two countries
requires sustainable food production and an effective channel of marketing and distribution.
Creation of adequate infrastructure, ensuring timely availability and accessibility to quality inputs,
could lead to a better scenario in both the countries. At the base, however, ensuring adequate
supply through domestic production and also trade is the key. This calls for an appropriate policy
regime with focus on utilising all available resources. Increased trade and cooperation in
agricultural inputs, especially in high-yielding variety (HYV) seeds between Bangladesh and India
is one possible and effective way to ensure availability and accessibility. With Bangladesh and
India having a similar agro-climatic conditions, quality seeds available in one country could be
equally useful in other as well.
The case of rice automatically becomes a priority for the both the countries, as rice accounts for
70 percent and 30 percent of calorie intake in Bangladesh and India respectively.
Despite emerging challenges and compelling reasons for trade and cooperation in HYV rice
seeds; this is conspicuous by its absence, as reflected by trade data. There is, thus, a need to
analyse and understand the trade and cooperation dynamics of the two countries, especially in
HYV rice seeds, and also to know disabling factors that hinder trade and cooperation. There is
also need for understanding how the existing scenario could be changed to benefit farmers and
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also people suffering from food insecurity. This is the basic purpose of the Bill and Melinda
Gates Foundation-funded project entitled ‘Addressing Barriers to Rice Seeds Trade between
India and Bangladesh’. The present monograph emerges from the literature review conducted
under the project.
The paper primarily analyses the following issues:
i. Current status, mapping and validation of rice seeds flow and rice seeds marketing
channels in the four eastern Indian states (Bihar, Jharkhand, Odisha and West Bengal)
and Bangladesh;
ii. Potential of HYV rice seeds trade and cooperation between India and Bangladesh;
iii. Seeds regime in India and Bangladesh with emphasis on state and national policies;
iv. Factors affecting availability and affordability of the quality rice seeds to the farmers (for
example, price fluctuation, easy access and quality etc.); and
v. Reasons for lack of formal cross-border trade between India and Bangladesh.
The paper clearly identifies quality of HYV rice seed as a major determinant of rice yield. It can
contribute to the extent of 15-20 percent in raising yields, other things remaining constant. This
is evidenced by the experience of both India and Bangladesh during the 1960s and 1970s. However,
it has also been observed that the benefits of increased rice yield are not inclusive in India and in
Bangladesh there are various local constraints such as accessibility to good quality inputs like
seeds, prevalence of rain-fed agriculture, and presence of small and marginal farmers.
It also shows that that rice yields in India and Bangladesh are still very low in comparison to other
many Asian countries and also the world average. Yield variations in Bangladesh is in the range of
1.45 t/ha (rain-fed) to 4.51 t/ha (irrigated). This is also true for eastern states in India Rice crop
yields in eastern Indian states clearly indicate that within India, rice yields are much lower in the
four eastern states, namely Bihar, Jharkhand, Odisha and West Bengal. A significant gap between
the potential yield obtained from the rice seeds in research centres and actual yield from the
farmers’ fields is observed in all the four states. More specifically, the yield in rice farming in
Eastern India (Bihar, Jharkhand, Odisha and West Bengal) is low (around 3.0 t/ha) in comparison
to other rice-producing states in India such as Haryana and Punjab (where yield is more than 4.0
t/ha). The problem of low yield is due to the less production of quality rice seeds, their unavailability
and low usage.
The paper finds that the structure of demand and supply of rice seeds in India and Bangladesh is
designed around formal and informal segments. In India, about 70 percent and in Bangladesh
around 85 percent of the country’s seed system is managed by farmers’ traditional practices
which involve saving seed from own harvest, and using seed for re-sowing, sharing, exchanging
and bartering.
It is observed that there exists a significant gap between demand and supply of HYV seeds in
both the countries, but particularly in Bangladesh. The gap is estimated at 188,340 MT in 200708, which almost remained constant in 2008-09 at 189,415 MT, In comparison, it declined by
about 8,000 MT in 2009-10 when it was estimated at 180,890 MT. This gap can be potentially
filled by either increasing the production of quality rice seeds or by formal and informal rice
seeds import.
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The gap in demand supply exists despite a change in policy approach in 1990s to address the
demand-supply gap. Both the countries have put in place several initiatives to make the functioning
of the seed sector more effective and useful for farmers. To ensure that the seeds market functions
efficiently, and also the meet emerging challenges, India has in place the Seeds Act 1966; Seeds
(Control) Order 1983; New Policy on Seed Development 1988; Protection of Plant Varieties and
Farmers’ Rights Act, 2001; and National Seeds Policy2002. Further, the much-talked-about Seed
Bill 2004 (which is yet to be passed by the Indian Parliament) is likely to improve the seed scenario
and to make it more useful for both farmers and seeds producers. Overall, the present seed
regime in India marks a new phase of commercialisation of Indian agriculture, with inadequate
protection to farmers, especially small and marginal ones.
Like India, Bangladesh also has it’s a seed policy and other measures in place. These include the
National Seed Policy (1993); The Seed Ordinance 1977 (Amendments in 1997 and 2005), and
The Seed Rules 1998. In addition, there is also Plant Quarantine Acts and Rules which are
considered part of the regulatory framework affecting the seed sector.
Since 1990s, though Bangladesh’s import of agriculture products from India has risen, formal
trade in HYV rice seeds has been limited or do not exist. This is despite the fact that in the
changed policy scenario, Bangladesh does not impose any customs duty on import of some
agricultural inputs, including rice seeds.
In sharp contrast to the case of rice seeds, formal trade in other agricultural seeds is taking place
as per local requirement; demand supply gap. These include vegetables, jute, cotton seeds,
etc.India’s overall seeds export to Bangladesh are impressive compared to export of rice seeds.
Data clearly reflects that exports of maize and fruits seeds constituted nearly 80 percent of
India’s total seeds export to Bangladesh valued at over $8 million in 2011. This amounts to
significant improvement over 2005, when these two seeds constituted about 34 percent of total
seeds export to Bangladesh and was valued at about $1.1 million. In addition, it is also observed
that the percentage value of India’s export to Bangladesh in the total imports from world by
Bangladesh is 100 per cent in fruits seeds in 2005. This slightly declined to 80 per cent in 2011,
still quite impressive.
India and Bangladesh offer natural markets for each other’s agricultural inputs, including HYV
rice seeds. This is because of their proximity which can contribute in reducing transaction costs
and quicker delivery. It is also because of common language, similar agro-climatic conditions and
food habits. A major finding of the paper relates to identification of market opportunity in rice
seeds; the two countries present a market of about 3.5 MT based on actual annual requirement
of rice seeds. In value terms, Bangladesh rice seeds market is estimated at about $261 million in
2012. This is based on estimated value of hybrid and improved varieties seeds used in Bangladesh.
Of this, HYV accounts for about 64 percent of the market, the rest being hybrid seeds. The real
opportunity becomes much bigger and can be safely assumed to be over $780 million if one
includes areas sown with farmers’ saved seeds that could be proportionately converted into hybrid
and/or HYV seeds. Another major finding emerging from the paper is that even though the
government of Bangladesh does not allow formal import of HYV rice seeds, about 12 percent of
total area under rice cultivation is planted with Indian varieties in 2010. To grow these varieties,
farmer’s plant seed is brought into Bangladesh through informal channels from India or grow and
informally trade these in Bangladesh. The paper also finds that in 2004, informal imports from
India constituted nearly 20 percent of Bangladesh’s total recorded imports of rice seeds.
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It is noted that cross-border rice seed trade through informal channels also occurs from Bangladesh
to India as many Bangladeshi rice seeds varieties, being suitable to Indian conditions, are informally
imported into India.
The paper reveals that formal trade in HYV rice seeds between India and Bangladesh is hampered
by inefficiencies in the use of available resources, non-tariff barriers, inappropriate pricing of
inputs and outputs, among others.
It has been identified that there are significant variations in per unit import price of rice seeds by
Bangladesh and per unit export price of India: export price of India is much lower than the
import price of Bangladesh. In 2007, price of Indian hybrid seed export price was $0.16 per kg,
while Bangladesh’s import price was $1.59 per kg, registering a difference of $1.43 per kg. This
implies that if Bangladesh starts importing rice seed from India, it could potentially save a significant
amount of foreign exchange.
Bangladesh’s average bilateral trade cost in agricultural products with India is much lower than
its bilateral trade costs with other trading partners. As per the latest available data for 2007, and
based on simple cost advantage, it is estimated that the cost of rice seeds originating from India
would only increase by 1.2 times in value/price in Bangladesh because of low trade costs. In
comparison, the rice seeds originating from China would register an average increase of 1.8
times in value. This reflects substantial potential gains for Bangladesh if it starts meeting its rice
seed requirements from India.
In terms of potential gains, both countries could gain from increased trade and cooperation in
rice seeds. Bangladesh is so close to India that companies could breed in either one for both, and
sell the product in other or both the countries. India has a much larger market and higher research
efficiency. This can be used by Bangladesh, if it comes out with good quality seeds that could be
useful to both India and Bangladesh. However, the gains from liberalising imports will ultimately
depend on how much technology is available from regions with similar agro-climatic conditions.
Finally, It has been highlighted that in view of existing and emerging challenges, it has become an
imperative for both the countries to trade and cooperate with each other. As far as cooperation
in the area of rice seeds is concerned, it is crystal clear from the existing seeds policies of the two
countries that there is no official restriction on import/export of rice seeds between the two
countries. In the case of Bangladesh, this is evident from the fact that Bangladesh does not impose
any customs duty on import of seeds. Moreover, there are instances when Bangladesh has imported
significant volume of rice seeds (hybrid) from India. What is, therefore, needed is to identify and
understand the dynamics of factors that hinder trade in rice seed between the two countries.
This paper is structured into six sections. Section I introduce the issues relating to the importance
of quality rice seeds, and compare rice yields in both Bangladesh and India. Section II highlights
importance of quality rice seeds in raising yields. It also sheds light on factors influencing rice
production and yields. Section III deals with seed policy regimes and regulations in the two
countries. Section IV analyses rice seed industry structure and delivery mechanisms. Section V
sheds light on external trade and trade-related barriers in rice seeds. It also analyses issues of
informal rice seeds trade and existing complementarity between the two countries. Section VI
provides the way forward.
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1
Introduction

R

ice seed is one of the most important determinants of rice crop yield, others being type of
farming (traditional/mechanised); soil fertility; intensity and use of other inputs such as
fertilisers and pesticides; availability of irrigation infrastructure, etc. Presence or absence of any
of the determinants in the production practices could influence crop yields, implying that an
optimum improvement in crop yield requires application of a set of inputs.
Here it is worth mentioning that in this whole set of inputs; seed has its own importance, as it has
the capacity to positively alter crop yields, other things remaining constant. This is reflected in an
experimental study conducted by IRRI (2009). The study shows that plots planted with IRRIsupplied seeds had 7 percent higher yield than plots planted with farmers’ kept seeds in the site
where yield level is already high. The study further reveals that in the site where yield level is low,
the yield difference between plots was 20 percent. Out of the overall increase in yield, a large
part was due to lower weed and pest pressures achieved by the use of high quality seeds.
Yengoh (2012) argues that there are clusters of factors that cause differences in crop yields. The
study shows that food crop yield differences can be associated with three clusters: the input,
farm management and socio-cultural clusters. In the input cluster, the use of basic inputs such as
improved seeds does significantly improve yields. However, there are constraints at farm and
household levels that may have to be overcome to optimise the availability and use of these
inputs. In the case of India, the importance of quality seed in raising yield can be gauged from the
following excerpts:
In the 1960s, as India was facing famine, the American agronomist Norman Borlaug
developed dwarf wheat varieties with stalks that could support larger seeds and brought
them to Punjab. By 1970, wheat yields in Punjab had tripled, provided the seeds were given
sufficient water and synthetic fertiliser……Between the mid-1950s and mid-1990s, Borlaug
and other researchers succeeded in more than doubling the yields of wheat, rice and corn,
averting a mass famine, and kick-starting the “Green Revolution.” Using hybrid seeds,
fossil fuel-based fertiliser and pesticides, and intensified irrigation, the Green Revolution
greatly increased agricultural output throughout the state. (Cho 2013).
What is indicated above for India holds true for other South Asian countries as well, including
Bangladesh. Rice crop yield in Bangladesh has improved significantly compared to the situation
five decades back.
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The benefits of increased rice yield are, however, not inclusive in India and in Bangladesh there
are various local constraints, including accessibility to good quality inputs like seeds, prevalence
of rain-fed agriculture, presence of small and marginal farmers. The set of factors identified
could be divided into two groups: one, factors which could potentially be controlled by farmers
such as use of inputs (seeds, fertilisers, pesticides); and two, factors beyond farmers’ control,
such as dependence on weather for irrigation. What worsens the situation is that even in case of
factors that could be controlled by farmers, it is observed that accessibility and affordability of
quality inputs seeds appear to be the biggest problems and negatively influence rice crop yields
for these farmers. The emergence of a new issue – climate change – leading to increased natural
hazards in the form of floods, droughts and salinity is worsening the situation.

Comparison of Rice Yields in India and Bangladesh
All the factors indicated above appear to have adverse impacts on rice yields in both India and
Bangladesh. Data clearly establish that both India and Bangladesh realise low rice yield compared
to the world average. There is almost no change in the trend since 2000-01. This is duly reflected
by the table below (Table 1.1). It has been widely noted that one of the primary reasons for this
low rice yields in both India and Bangladesh is low use of improved variety of rice seeds.

Table 1.1: Comparing Rice/Paddy Yields (on unmilled basis) in India and Bangladesh with
the World (MT/Ha)
Year

India

Bangladesh

World

2000-01

2.8

3.4

3.9

2001-02

3.1

3.4

3.9

2002-03

2.2

3.4

3.8

2003-04

3.1

3.6

3.9

2004-05

3.0

3.6

3.9

2005-06

3.1

3.6

4.0

2006-07

3.1

3.4

4.0

2007-08

3.3

3.4

4.1

2010-11

3.2

4.2

4.3

Source: World: United States Department of Agriculture, Foreign Agricultural Service, 2012-13; India: Ministry of
Agriculture, Govt. of India,2012-13; Bangladesh: Ministry of Agriculture, Govt. of Bangladesh,2012-13 (conversion
rate for milled to unmilled rice was used as 1kg of unmilled produces 0.6kg of milled)

It is evident from Table 1.1 that rice yield in India and Bangladesh is still very low in comparison
to the world. The position of eastern states in India is similar to India’s position compared to the
world average. Rice crop yields in these four states clearly indicate that within India, rice yields
are much lower in the four eastern states (Bihar, Jharkhand, Odisha, and West Bengal) (Table
1.2). Low rice yield in these four Indian eastern states is not a new phenomenon; it was very low
even in the 1970s.1
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Table 1.2: Comparing Rice Yields (on unmilled basis) in Selected States in Eastern India
(MT/Ha)
State

2000-01

2005-06

2010-11*

Deviation from All India Level (kg)
2000-01

2005-06

2010-11

Bihar

2.36

1.71

1.74

(-)412

(-)1028

(-)1150

Jharkhand

1.77

1.84

2.48

(-)790

(-)952

(-)684

Orissa

1.66

2.44

2.59

(-)860

(-)571

(-)619

West Bengal

3.64

4.0

4.16

386

407

368

All India

3.04

3.36

3.58

—

—

—

Source: Ministry of Agriculture, Government of India 2013
* Fourth Advance Estimates, (conversion rate for milled to unmilled rice was used as 1kg of unmilled produces
0.6kg of milled)

While the eastern Indian states are facing these problems, there are a number of regions in
Bangladesh which suffer from low rice yield compared to other regions. A study put the variations
in yield in the range of 1.45 t/ha (rain-fed) to 4.51 t/ha (irrigated) (Sattar 2000). The study suggests
options available for increasing rice production. These include: a breakthrough in the present
yield potential of the varieties, full exploitation of the present yield potential of the existing
modern varieties, and utilisation of unfavourable but potential ecosystem for rice and or other
systems of food production. The reasons indicated above also relate to issues of rice seed quality.
This implies that availability and accessibility to quality rice seeds can be a yield- and productiondetermining factor in Bangladesh.
However, as far as actual availability and accessibility of quality seeds in both Bangladesh and
India is concerned, it appears to be a challenging proposition for farmers. In both India and
Bangladesh, there are a range of issues relating to rice seed availability, accessibility and
affordability. These need to be addressed holistically to improve rice crop yield in the two countries.
In addition, considering the issues of low rice yield; lack of accessibility and affordability of
inputs, primarily rice seeds (quality); emerging issues of climate change and its adverse impacts
on crop production, there is also need for exploring areas in which India and Bangladesh can
cooperate in improving rice yields.
This is necessitated by various developments and commonalities in the region. For example, it is
observed that although there are some high yielding varieties (HYV) of rice seeds grown in both
the countries which could be useful in similar agro-climatic conditions, yet formal trade of rice
seed is not a normal feature of bilateral trade between India and Bangladesh.
The project ‘Addressing Barriers to Rice Seeds Trade between India and Bangladesh’ (RISTE) is
an attempt to highlight the issues related to the inflow and outflow of quality rice seed in the four
eastern states of India and in Bangladesh. In addition, since both the eastern part of India and
Bangladesh share similar agro-climatic conditions, the project seeks to explore how the two
countries can cooperate and collaborate in improving rice yields on both the sides of the border
through formal rice seeds trade.
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It will contribute more broadly to two areas of the wider debate concerning agricultural
development in India and Bangladesh. One concerns the scope for improving overall rice seeds
marketing channels through organisational and policy change. The other is to identify and explore
new pathways for formalising cross-border rice seeds trade between India and Bangladesh and
specifically through reducing the role of regulatory barriers in favour of a more conducive trade
and cooperation between the two countries in rice seeds.
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2
Contribution of Rice
Seeds in Raising Crop Yield

A

ccording to IRRI (2013), seed is a living product that must be grown, harvested, and processed
correctly to maximise its viability and subsequent crop productivity. It is always emphasised
that for the yield potential of any rice variety to be realised, good quality seed2 must be sown.
Good/quality seed can increase yields by 5-20 percent. Studies also show that using good seed
leads to lower seeding rates, higher crop emergence, reduced replanting, more uniform plant
stands, and more vigorous early crop growth. Vigorous growth in early stages reduces weed
problems and increases crop resistance to insect pests and diseases. All of these factors contribute
to higher yields and more productive rice farms.

Table 2.1: Area, Production and Yield of Rice in India
Year

Area (Mn. Ha.)

Production (MT)

Yield (MT/h)

1970-71

37.59

67.55

1.76

1980-81

40.15

85.80

2.08

1990-91

42.69

118.86

2.72

2000-01

44.71

135.96

3.04

2011-12*

39.47

139.36

3.52

Source: Ministry of agriculture, government of India, 2013
Note: *First Advance Estimates released on 14.09.2011. NA= Not Available

Area, Production and Yield of Rice in Bangladesh
Year

Area (Mn. ha)

Production (MT)

Yield (MT/h)

1971-72

9.27

9.77

1.1

1980-81

10.30

13.88

1.4

1990-91

10.43

17.78

1.7

2000-01

10.79

25.08

2.3

2005-06

10.52

26.53

2.5

2011-2012**

11.61

34.75

2.8

Source: www.moa.gov.bd/statistics, 2013, **Source: BBS and MOA 2013.
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Pingali and Hossain (1998) pointed out in their study that rice and rice seed issues remain an
obstacle to ensure sustainable food security for India and Bangladesh. Improved technologies for
rice productivity, particularly in rice seeds, are critical as rice is a major source of income for
small and marginal farmers.3 Additionally, this is because farmers not only get utility from the
use of quality seeds per se but also from its attributes that provide utility in production activities.
From the farmers’ perspective, demand for improved seed is strongly influenced by the
(in)availability of alternative means of providing these production attributes.4 This means in
practical terms that, as the utility of improved seed is derived from its characteristic as a landaugmenting technology, demand will decline if the relative prices and availabilities of other landaugmenting technologies become more favourable, even if these are no direct substitute for seeds
in the farming system (Cromwell et al. 1993).
Pandey and Pal (2007) argued that farmers grow rice in India and Bangladesh under diverse
conditions including areas affected by drought, submergence, salinity, problem soils, insects,
diseases, and other pests.5 In eastern India and Bangladesh, the main season for the cultivation of
rice is the monsoon season (June-October), and most rice farms in the region are rain fed. Fujita
(2010) found in the study that Bangladesh cultivation of semi-dwarf boro (summer) rice has
intensified rice production in irrigated farms. The semi-dwarf, photoperiod-insensitive, highinput responsive varieties are cultivated in both wet and dry seasons. Aman (winter) rice is grown
in the period June-December. Most traditional aman varieties are photoperiod-sensitive tall
landraces, cultivated on both lowland bunded paddy and upland rain-fed dry land farms.
Pandey et al. (2010; 2012) while analysing the rice production in Asia found that the productivity
of rough rice in stress-prone rainfed environments is less than 3.0 t/ha. Wang et al. (2012) argue
in their study that rice varieties of the future need to be tolerant of stresses such as high temperature,
drought, and submergence and higher yielding to ensure that rice production can keep pace with
the rising demand for rice. Therefore, improving the productivity of the rice through stresstolerant technology is a key point to enhance the income and livelihood of farmers in India and
Bangladesh.6
A paper (Singh 2011) relating to rice cultivation in Bihar indicates that good quality seeds alone
can increase 30 percent of agricultural production. The paper shows that in Bihar, farmers are
using poor quality home-grown seeds because of various reasons, including socio-economic factors.
This is despite the state government making efforts to popularise and make available quality
seeds to farmers since 2009. For example, under the Chief Minister Beej Vistar Yojana, rice and
wheat foundation seeds were provided to farmers for production of quality seeds but only 25
percent of produced rice and 31 percent of produced wheat seeds could be utilised as seed in the
next season. In addition, there is the issue of low seeds replacements (Singh 2011). Data show
that seed replacement rates of rice and wheat increased from less than 10 percent in 2001-05 to
31 percent and 29 percent respectively in 2010-11.

Factors Impacting Rice Production and Yields in India and Bangladesh
Quality rice seed availability is a major component of the rice production problem (SEARICE
2006). The regional dimension of rice production systems in India shows that over the decades,
the increase in rice production has been uneven. Modern technologies that can improve rice yield
have not spread much in the eastern part of the country where a major proportion of farmers are
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small and marginal. The gain from the development of modern technology has primarily accrued
to the northern part of the country, namely Haryana, Punjab and western part of Uttar Pradesh.
There exists a significant gap between the potential yield obtained from the rice seeds in research
centres and actual yield from the farmers’ fields.7 Persisting yield gap has been a challenging issue
in productivity improvement in rice. Yield gap analysis in eastern India classifies the areas into
low yield gap, the low yield-high gap and the high yield-low gap category and derives the policy
implications for each category. To be specific, while Coastal Odisha is categorised as low average
yield and low yield gap areas; West Bengal is categorised as high average yield and low yield gap
category area. Both of these have differing policy implications: Odisha needs yield increasing
technology; West Bengal needs higher input efficiency and agriculture diversification (Barah 2005).
Gujja and Thiyagarajan (2009) pointed out that during the Green Revolution, the development
and massive production of the modern or high-yielding varieties with combined package of
technologies such as synthetic fertilisers, pesticides, mechanised land preparation and irrigation
transformed the landscape in most rice farming communities in India and Bangladesh. Rice yields
initially increased. But later the cost of cultivation of rice has consistently been increasing owing
to the overall increase in the price of agriculture inputs such as electricity, fertiliser and also seed.
There is clearly an urgent need to find ways to grow more rice, but with less input costs.
Besides increasing cost of inputs, the Green Revolution also suffered major setbacks when the
yield of modern varieties stagnated in the 1980s (PANAP 2007). During the 1980s soil fertility,
negative impacts of synthetic pesticides and fertilisers increased dependence of farmers to agro
chemical inputs. This appears to have caused in the subsequent period the use of hybrid seeds
and it was argued that it can lead to increased crop yield and production.

Table 2.2: Comparing Seed Replacement Rates in the Four Eastern States in India (in %)
State

2001

2006

2011

Highest replacement
rate in India (Andhra Pradesh)

42

60

87.21

Bihar

6.3

12

38.0

Jharkhand**

6.3

12

17.1

Orissa

9.6

6.4

21.7

West Bengal

22

26

33.7

*Deviation = Highest replacement rate in India (Andhra Pradesh) - state replacement rate
**There is no data for Jharkhand for two years 2001 and 2006, and therefore, the rate is assumed to be equal
to that of Bihar. Source: www.seednet.gov.in

Pal et al. (2000); Tripps (2001); Sattar and Hossain (1986) found in their study that the delivery
of quality seeds of improved varieties is an important strategy for increasing the productivity and
promoting agricultural growth.8 Farmers often keep the seed from their own harvest as the seed
market has yet to develop to meet the growing demand for high-quality rice seed.9
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Although farmers know the value of using improved seed, use is constrained by cost, lack of high
quality certified seeds, poorer consumer characteristics of some new varieties, and sometimes
marginal increase in yield compared to local varieties. There have been many improved rice
varieties developed for the irrigated area, but very few for the rain-fed lowlands.
In addition, there are also issues of accessibility and affordability to improved variety of seeds
because of the price factor. Rice scientists recommend that farmers should replace their seeds
every third season for obtaining the seed potential of modern seed varieties (Hossain et al. 2002).
The paper cautions that continuous saving of seeds from own harvest as seed without proper
cleaning would seriously affect seed health, leading to lower crop yields. Farmers’ experiences in
southern part of India (Andhra Pradesh) shows that regular use of purchased seeds would increase
the paddy yield by 12-17 percent.
The above-mentioned rice seed-related issues and challenges faced by the farmers in eastern
India and Bangladesh are indicative of the fact that it might be difficult to improve the situation if
a cooperative approach towards addressing these issues is not taken.

8 / Dynamics of Rice Seeds Trade

3
Seed Policies and Regulations
Seed Policies and Regulations in India
The Seeds Act 1966
Seed legislation is India has passed through different phases. One can recall that until the mid1960s, there was no legislation governing the quality of seeds sold to farmers. Beginning sixties,
the rapid development of agricultural production with the introduction of hybrid varieties of
maize, jowar and bajra, and dwarf varieties of wheat and paddy necessitated the enactment of
seed legislation. The first seed legislation – the Seeds Act – was passed in December 1966, and
the Act came into force in October 1969. The Act empowered the central government to make
rules to carry out the purposes of the Act and to give directions to state governments, if necessary,
for carrying into execution, in the state concerned, the provisions of the Act or Rules.
The Seeds Act of 1966 had three main features. First, the Act applied to only notified varieties of
seeds used for sowing; second, it provided for the formation of a number of statutory authorities
that were required to fully implement the legislation. Some of these include Central Seed Committee
(CSC), Central Seed Certification Board (CSCB), Seed Certification Authority (SCA), Central
Seed Testing Laboratory (CSTL), and State Seed Testing Laboratories (SSTLs). The Act also
provided for regulation regarding the sale of seed; and the establishment of suitable law enforcement
machinery.
The Seeds Act that was implemented in 1966 had several provisions to regulate seeds market.
Some of the provisions included: a) Seed certification is voluntary requirement, implying that
seed producing and marketing agencies may or may not get their seed certified; b) the work of
seed certification can be done only by an officially sanctioned agency notified for a particular
area; c) the certified seed producers are required to comply with all the requirements set forth
for seed certification by the certification agency; among others.
Seeds (Control) Order 1983 and New Policy on Seed Development 1988
To deal with issues such as compulsory licensing of the seed dealers, price control, and submission
of information about procurement and sale of seed, which were conspicuous by their absence in
the Seeds Act 1966, the Government of India issued Seeds (Control) Order 1983 under the
Essential Commodities Act, 1955 to license seed dealers (those engaged in selling, exporting and
importing seeds, including their agents) throughout the country. The Order empowered the State
Governments/ Union Territories to either compulsorily license all the seed dealers within their
jurisdiction or exempt such class of seed dealers, deemed fit to it through official Gazette
Notification. It was made categorically clear that all persons carrying on the business of selling,
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exporting and importing seeds will be required to carry on the business in accordance with terms
and conditions of license granted to him.
After careful consideration of emerging dynamics, a New Policy on Seed Development 1988
evolved to provide Indian farmers with access to the best available seeds and planting materials,
domestic as well as imported. The Policy permitted the import of selected seeds under Open
General License10 (OGL), and put special emphasis on four major areas: a) import of high quality
seeds; b) a time bound-programme to strengthen/ se plant quarantine facilities; c) effective
observance of procedures for quarantine/post entry quarantine (PEQ); and d) incentives to
encourage the domestic seed industry.
The policy was immediately followed by an order by the government of India (Plants, Fruits and
Seeds Order) to regulate the import of agricultural items into India.
Protection of Plant Varieties and Farmers’ Rights Act, 2001
Another major development with regard to seed industry in India occurred in 2001, when the
government brought in Protection of Plant Varieties and Farmers· Rights Act, 2001. It has the
following two objectives: a) to stimulate investments for research and development both in public
and private sectors for the development of new plant varieties by ensuring appropriate returns on
such investments; and b) to facilitate the growth of seed industry in the country through domestic
and foreign investment, which will ensure the availability of high quality seeds and planting material
to Indian farmers.
Some of the important provisions of the Act include,
• The legislation contains provisions for compulsory licensing in the public interest;
• The legislation extends to all categories of plants except micro-organisms.
• In order to be eligible for protection, a variety must pass through the DUS (distinct, uniform
and stable) test.
• Farmers will continue to enjoy their traditional rights to save, use, exchange, and share
their produce of the protected variety with only restriction that the farmers will not be able
to commercially sell their seeds
• There is provision for protection of different kinds of already existing varieties, which is
supported by a provision for essentially derived varieties for honouring the contribution of
an earlier breeder.
• Benefit sharing with owners of earlier protected varieties, and compulsory licensing to get
the production of seed of a registered variety undertaken by institutions when the reasonable
requirements of the public for seed have not been satisfied.
Two years after the introduction of the Act, in 2003 Protection of Plant Varieties Rules, 2003
were introduced for the implementation of the Act, 2001. The rules provide detailed procedures
while applying for protection, ways of administering the national gene fund, procedure on
application for compensation, procedure to alter the denomination of a registered variety,
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procedure for cancellation of certificate and all other procedures to be implemented as per the
provisions given in the Act, 2001.
National Seeds Policy, 2002
The Seeds Act, 1966, Seeds (Control) Order 1983, promulgated thereunder, and the New Policy
on Seeds Development, 1988 form the basis of promotion and regulation of the Seed Industry in
India. Formulation and introduction of the National Seeds Policy 2002 was a significant
development relating to the seeds regime in India. A major objective of the NSP 2002 was to raise
India’s share in the global seed trade by providing financial and advanced scientific assistance to
farmers so that they can increase production and yield for export purposes. The policy encourages
private sector participation in research and development of new plant varieties.
There are several thrust areas of the NSP 2002. These cover various facets of seed industry and
its usage by the farmers, and include the followings:
• Varietal Development and Plant Variety Protection;
• Seed Production;
• Quality Assurance;
• Seed Distribution and Marketing;
• Infrastructure Facilities;
• Transgenic Plant Varieties;
• Import of Seeds and Planting Material;
• Export of Seeds;
• Promotion of Domestic Seed Industry; and
• Strengthening of Monitoring System.
The policy has clear provisions for trade (import and export) in seeds. The major objective of the
policy relating to import of seeds is to provide the best planting material available anywhere in
the world to Indian farmers, to increase productivity, farm income and export. In addition, it also
seeks to ensure that there is no deleterious effect on environment, health and bio-safety.
The policy makes it clear that all imports of seeds will require a permit granted by the Plant
Protection Advisor to the government of India, which will be issued within the minimum possible
time frame. All import of seeds and planting materials, etc. will be allowed freely subject to
EXIM Policy guidelines and the requirements of the Plants, Fruits and Seeds (Regulation of Import
into India) Order, 1989 as amended from time to time. Import of parental lines of newly developed
varieties will also be encouraged.
The government seeks to evolve a long-term policy for export of seeds with a view to raise India’s
share of global seed export from the present level of less than 1 percent to 10 percent by the year
2020. It also recognises the need for strong seed production infrastructure and market opportunities
to help India achieve a place of prominence in the international market.
The export policy specifically encourages establishment and strengthening of Seeds Export
Promotion Zones with special incentives by the government. In addition, it seeks to create a data
bank to provide information on the international market and on export potential of Indian varieties
in different parts of the world.
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Interestingly, trade policy relating to seeds is quite open and encourages both import and export
of seeds varieties, except in some specific cases. That way, the seed-related policy/legislations,
especially seeds trade, do not come in the way of increased trade of seeds between India and
other countries, including Bangladesh.
Some of the aims of the NSP 2002 such as development of infrastructure, ensuring supply of good
quality seeds and facilitation of the seed trade are sought to be addressed through the proposed
Seeds Bill, 2004.
Seeds Bill, 2004
The Seeds Bill, 2004 isremains controversial. The Bill, yet to be passed by Parliament, seeks to
regulate the production, distribution and sale of seeds. It requires every seller (including farmers)
to meet certain minimum standards of seeds. However, the Parliamentary Standing Committee is
not in favour of farmers being required to meet certain criteria in selling or exchange of seeds. It
has recommended that farmers selling or exchanging seeds from other farmers be exempt from
this requirement. The government proposed new amendments to the Bill in April 2010 and
November 2010, accepting most of the recommendations given by the Standing Committee.
The new Bill with proposed amendments aims to regulate the quality of seeds sold, and replaces
the Seeds Act, 1966. All varieties of seeds for sale have to be registered. The seeds are required
to meet certain prescribed minimum standards. Transgenic varieties of seeds can be registered
only after the applicant has obtained clearance under the Environment (Protection) Act, 1986. In
addition, the label of a seed container has to indicate specified information.
Most importantly, the proposed Bill requires that if a registered variety of seed fails to perform
up to expected standards, the farmer can claim compensation from the producer or dealer. The
Bill provides for setting up a compensation committee that shall hear and decide these cases. It
also provides for an appellate mechanism to be set up by notification. The penalty for contravening
any provision of the Act or selling misbranded or substandard seeds is a fine ranging between Rs
25,000 and Rs 1 lakh. The penalty for giving false information may incur a prison term for up to
a year and/or a fine of up to Rs 5 lakh.
Summarising the overall development since the eighties, one can argue that the present seed
regime in India marks a new phase of commercialisation of Indian agriculture, with adequate
protection to farmers, especially small and marginal ones. One also notices far-reaching changes
that have taken place in the national economic and agricultural scenario and in the international
environment since the enactment of the existing seed legislation and the announcement of the
1988 Policy. These also have resulted in a gradual and clear shift from traditional varieties to high
yielding variety (HYV). This shift is based on the increase in the area under cultivation of certified
seeds of HYV. Besides rice, this covers other crops as well. The area under certified seeds of all
crops has increased from less than 500 hectares in 1962-63 to over 5 lakh hectares in 19992000.11
Another major difference between the present and old regimes is that the role of the private
sector has significantly changed in the present regime, while in the old regime, both the production
and distribution of HYV seeds was carried out essentially through public sector institutions.
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This development is primarily because of the failure of the public sector to meet the growing
demand for seeds. This, in fact, created incentives for private sector to supply seeds.
It is also noticed that while the New Policy on Seed Development, 1988, allowed only limited
trade of commercial seeds; trade became more open and liberalised in later periods. In 1990s,
economic reforms allowed the entry of foreign companies with majority foreign equity, compared
to 40 percent equity allowed earlier. As indicated above, major changes were proposed in the
National Seeds Policy of 2002, allowing imports and exports of seeds of all crops including rice.12

Box 3.1 List of Seed-Related Legislations and Regulations in India
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•·

Enactment of the Seeds Act, 1966
Seed Review Team-SRT (1968)
National Commission on Agriculture’s Seed Group (1972)
Launching of the World Bank aided National Seeds Programme (1975-85) in three
phases leading to the creation of State Seeds Corporations, State Seed Certification
Agencies, State Seed Testing Laboratories, Breeder Seed Programmes etc
Seed Control Order (1983)
Creation of the Technology Mission on Oilseeds & Pulses (TMOP) in 1986 now
called The Integrated Scheme of Oilseeds, Pulses, Oil Palm and Maize (ISOPOM).
Production and Distribution Subsidy
Distribution of Seed Mini-kits
Seed Transport Subsidy Scheme (1987)
New Policy on Seed Development (1988)
Seed Bank Scheme (2000)
National Seeds Policy (2002)
The Seeds Bill (2004)
Formulation of National Seed Plan (2005)
National Food Security Mission (2007)
Rashtriya Krishi Vikas Yojna (2007)

Source: Indian Seed Sector, available at http://seednet.gov.in/material/IndianSeedSector.htm

Over the past few decades, the overall seeds industry in India (including the rice seed-producing
sector) has expanded significantly because of positive policy and infrastructural changes. Currently,
the market size is estimated at US$2,000mn for the overall seeds sector (rice seed constitutes a
large part of it).

Seed Policies and Regulations in Bangladesh
The evolution of seeds regime in Bangladesh is summarised in a report.13 There are at least three
important seed-related laws in Bangladesh, namely, (i) The National Seed Policy (1993); (ii) The
Seed Ordinance, 1977 (Amendments in 1997 and 2005), and (iii) The Seed Rules, 1998. In addition,
Plant Quarantine Acts and Rules are considered part of the regulatory framework affecting the
seed sector. These are briefly described hereunder to understand the evolution of the seeds
regime in Bangladesh.
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The National Seed Policy, 1993
Bangladesh National Seed Policy (NSP) was introduced in 1993. The policy is premised on a draft
prepared by a committee, formed by the Ministry of Agriculture, government of Bangladesh. The
Committee reviewed the seed policies of a number of neighbouring countries and drafted a National
Seed Policy drawing lessons and inputs from the experiences of countries having similar agroecological and socio-economic settings.
The overall purpose of this policy is to make the best quality seeds of improved varieties of crops
conveniently and efficiently available to farmers with a view to increasing crop production, farmer’s
productivity, per-capita farm income and export earnings. Specific objectives of the policy include
the followings:
• to breed, develop and maintain improved crop varieties with special emphasis on those
suitable for high-input and high-output agriculture;
• to multiply and distribute, on a timely basis, to all farmers sufficient quantities of quality
seed of improved high yielding varieties that are resistant or tolerant to disease and insect
pests;
• to promote farmer’s acceptance and use of improved varieties of seeds;
• to promote, through education, training and financial supports, balanced development of
public and private sector seed enterprises;
• to simplify the importation, for research and commercial purposes, of high quality seeds
and planting materials;
• to promote seed technology by providing training and technical supports to agricultural
specialists and professionals, farmers and workers, and private seed growers and merchants
in seed production, processing, storage and use of high quality seeds; and
• to monitor control and regulate the quality and quantity of seeds produced as well as
development and commercialisation of the seed industry.
The National Seed Policy 1993 clearly recognises importance of quality seeds to enhance
agricultural production and thereby achieving self-sufficiency in food production. The policy
makes it clear that effectiveness of other inputs like fertiliser and irrigation depends largely on
good seed. It also provides for policy directives to increase production of improved seed both in
the public and private sectors and for making best quality seeds available to the farmers on timely
basis, and at competitive price. The seed policy has also provisions, among other things, for
liberalisation of import of seed and seed-processing machineries, strengthening of quality control
and research system and maintaining a seed security arrangement. A major thrust of the seed
policy has been on the institutional arrangement of the seed sector.14
The Seed Ordinance 1977 (The Seed Act Amendments in 1997 and 2005)
The Seed Ordinance 1977 stipulates the role and function of the National Seed Board and the
Seed Certification Agency (SCA).15 It also provides clauses for the import and export of seeds,
the representation of board members, regulations of standards for quality of seed, approval and
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registration of new varieties, labelling of seeds and the functions of SCA and penalties for violating
the ordinance or rules.
Seed Rules 1998
The Seed Rules also play an important role in regulation of seed industry. It elaborates on the
function of the National Seed Board (NSB) and on the procedures for registration of seed dealers,
registration of varieties and labelling of the seed offered for sale in sealed containers or packets.
Besides, it also highlights the functions of the SCA and its seed inspectors and describes in detail
the seed regulatory framework and stipulates the forms and procedures in relation to application
for variety registration, field inspection, seed certification and market control.
The 1998 amendment of Seed Policy of the 1993 has made provisions for active participation of
the private sector and NGOs. In Bangladesh NGOs have their own foundation seed farms, and to
some extent their own processing and storage facilities (Bashar et al. in Mele et al. 2005). But
NGOs often lack the equipment and skills, resulting in questionable seed quality. Interestingly,
the public research institutions, appears to have developed linkages with the public sector seed
agencies, private companies and NGOs. However, the linkages are largely confined to the
distribution of breeder seeds. There are also inadequate linkages between research institutions
and BADC and NGOs during the variety testing and delivery of improved varieties.
It is also noticed that in case of quality control, SCA has its network all over the country but its
linkages with the private sector and NGOs are mainly confined to the foundation seeds. Since
BADC’s operation is subsidised by the government, the private sector cannot compete with BADC,
which constrains expansion of the private sector’s network of seed growers. Despite this limitation,
the entry of the private sector and NGOs has brought a structural change in the seed delivery
system (Hossain et al. 2001).
On the issue of trade in seeds, there are clear guidelines. The NSP prescribes that except for
appropriate plant quarantine safeguards, restrictions on importation of seeds are to be eliminated.
Approved varieties16 of rice, wheat, jute, potato and sugarcane may be imported for commercial
sale. However, registered seed growers will be permitted to import small quantities of seeds of
rice, wheat, jute, potato and sugarcane for adaptability testing.
The policy also requires that any variety, whether imported or developed in Bangladesh, must be
registered with the NSB. The registration will require the characteristics and attributes of the
variety to be duly described. Further, any individual, company or agency that wishes to import
seed, develop and register new seed varieties, or package seed in labelled containers must first be
registered with the NSB. Registration will be automatic by paying the prescribed fees. To facilitate
smooth import of seeds, the policy stipulates that importers of seeds and seed-processing equipment
will be made eligible for allotment of foreign exchange. Seed merchants will be allowed to enter
into supplier’s credit arrangements with foreign seed suppliers. Finally, the policy recognises
importance of importing improved seeds which may contribute in ensuring food security for the
country.
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How do India and Bangladesh Complement Each Other?
Tripp (2003) says that for rice seed, regulatory reforms in Bangladesh and India repeat some
common themes but are far from identical. Prior to the reforms, Bangladesh had compulsory
variety registration. Bangladesh reduced barriers to new varieties by making variety registration
voluntary for all major crops, including rice. India had voluntary variety registration for several
decades. Relaxation of seed import controls has played a major role in improving technology
transfer in India. Since 1988, India has allowed imports of commercial seed, parent seed, and
germ plasm for vegetables but blocked private imports for rice, including germ plasm for breeding
(Gisselquist et al. 2002; Tripp and Pal 2001). The development of a seed industry requires
consideration of appropriate regulatory frameworks.
MNCs, which account for a major share of breeding investments, carry out breeding activities in
some countries, and sell their products in many countries. In case of India and Bangladesh, one
can argue that Bangladesh is so close to India that companies could breed in either one for both,
and sell the product in other or both the countries. India has a much larger market and higher
research efficiency. India, with its large population, presents one of the largest potential seed
markets in the world. This can be used by Bangladesh, if it comes out with good quality seeds that
could be useful to both India and Bangladesh. However, the gains from liberalising import policies
will ultimately depend on how much technology is available from regions with similar agroclimatic conditions.
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4
Rice Seeds Industry Structure and
Seed Delivery Mechanism

A

proper and effective seeds (rice) flow mechanism, also called seed delivery system, is very
important for a sustainable growth of farm sector in developing countries, especially in
South Asia. This proper and effective seed delivery mechanism implies that good quality seeds
are available to farmers at right time and at affordable prices. At the same time, it implies that the
system has the involvement of all the stakeholders, including but not limited to public institutions,
private sector seed producing companies, farmers and NGOs. In other words, the seed delivery
system consists of channels through which seeds pass through from the stage of development
(seed developer) to the stage of final usage (farmers). More specifically, it encompasses
development of Breeder Seeds (BS), Foundation Seeds (FS), Certified Seeds (CS), and Truthfully
Labelled Seeds (TL).
Box 4.1: Understanding Types of Seeds
Nucleus seed/stock: When a new variety is released there is very little seed. There may be
only a handful of seed selected by the breeder from individual plants. This seed is the basis of
a variety and is known as the Nucleus Stock. This nucleus stock must be managed with great
care so that all seed produced from it remains true to the new variety.
The nucleus stock seed is not available to farmers. The next step in the chain from plant
breeder to farmer is that the plant breeder develops Breeder seed.
Breeder seed: Breeder seed is the seed of the highest purity of the new variety. It is produced
by the breeder and provided by the breeder’s institution to agencies for further multiplication.
Breeder seed is the most expensive seed to buy.
Foundation seed: Foundation seed is the seed produced from growing breeder seed. It is
produced by trained officers of an agricultural station to national standards and handled to
maintain the genetic purity of the variety. It may be produced by a government seed production
farm/ a private organisation. Foundation seed is less expensive than breeder seed.
Certified seed: Certified seed is produced from growing foundation, registered or certified
seed. It is grown by selected farmers to maintain sufficient varietal purity. Production is
Contd...
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subject to field and seed inspections prior to approval by the certifying agency. Harvest from
this class is used for producing again.
Truthfully Labelled Seeds: Truthfully labelled seed is produced from foundation, registered
or certified seed. It is not subject to inspection by a certifying agency. Its quality is dependent
on the good reputation of the farmer who has grown the seed.
Source: IRRI 2013

Effectiveness of a seed flow system is reflected by rising seed replacement rates, which has a
direct bearing on crop yields. Experiences show that average paddy yields tend to be relatively
high in those areas where seed replacement rate is high. As far as quality of seeds is concerned,
this is not restricted to modern varieties; rather it also applies to farmers’ saved seeds.

Bangladesh: Rice Seeds Flow, Institutional and Industry Issues
Presently there are a numbers of stakeholders involved in the rice seed delivery system. The
delivery system practically seeks to combine and integrate activities of all the stakeholders17 in
Bangladesh to serve the farmers. More specifically, there are four prospective participating entities
in the seed delivery system viz., the public sector, the private sector, NGOs and farmers’
organisations. They seek to ensure adequate supply of quality seeds of modern varieties at
affordable prices in the right time to farmers. The system duly recognises the need for supportive
institutional and policy conditions for active participation of all key entities and for strengthening
the public-private interface to play their basic roles in an efficient way.
Seed Delivery System
Seed delivery system in Bangladesh has five stages.18 These include: a) the development of new
variety which is until now mostly done by the public system; b) stage of the seed delivery system,
also done by the public system; c) multiplication of seed currently out by public sector, private
sector and NGOs; d) stage of the seed delivery system, which is related to the marketing of seed,
being carried out by public sector, private sector and NGOs through their own outlets as well as
through private seed dealers; and e) end user i.e. farmers. The basic structure of seed production,
marketing and distribution is reflected by Figure 4.1.
In Bangladesh, Bangladesh Rice Research Institute (BRRI) is responsible for producing breeder
seed. BRRI produces and supplies breeder seed to the Bangladesh Agricultural Development
Corporation (BADC) which multiplies the seed and distributes it nationwide.
In case of BADC (renamed in 1975), it might be recalled that BADC (the successor of the successor
of the East Pakistan Agricultural Development Corporation) was created in 1961 with a number
of important roles, The primary function of BADC is to make suitable arrangements for the
production, procurement, transport, storage and distribution of essential agricultural inputs such
as seed and fertiliser and provide irrigation facilities through utilisation of surface and underground
water to the farmers. The organisation spearheaded the revolution in minor irrigation in Bangladesh.
It is, however, noticed that since the middle of the 1980s, the government has been progressively
withdrawing from procurement and supply of agricultural inputs. As a consequence, BADC
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withdrew from minor irrigation. Presently, BADC’s role is confined to seeds and monitoring of
minor irrigation.
It is observed that since 2003, few private seed producers became involved in the seed network,
mostly operating at about the same scale as the local Non-Government Organisations (NGOs)
but selling their seed on the private market. Presently, an increasing number of NGOs have
embarked on seed production and are also distributing quality seed to the farmers. Despite this,
however, BADC and Department of Agricultural Extension remain the largest supplier of rice
seeds and they meet about 46 percent of the overall demand for improved rice seeds.
Figure 4.1: Organisational Chart of Seed System in Bangladesh

Source: BARCIK 2010
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Figure 4.2: Seed Delivery/Production/Distribution System in Bangladesh

Interestingly, studies show that no institutional complementarity exists between public and private
agencies between production and marketing of seed. A project paper (IFPRI 2012) also shows
that basic skill is lacking in seed management with respect to research, extension, production and
marketing, which are hindering increasing supply of quality seed. Further, to meet increasing
demand for rice seeds, private sector players are investing in biotechnology and importation of
hybrid seeds, but their scope appears to be quite limited.
It also needs to be highlighted that out of total supply of quality rice seed, government organisations
like BADC and DAE supply most of the quantity (84 percent) while the share of private traders
and NGOs is considerably low (only 16 percent). BADC gets subsidy by the government, which
allows it to provide seeds at a lower cost. However, even this is not sufficient to meet the rice
seed requirements of smallholder resource-poor farmers. These farmers have less access to BADC
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seed, and therefore, they have to depend on the private sector for purchasing quality rice seed at
a high price (IFPRI 2012).

Current Status and Emerging Trend in Rice Seeds Supply in Bangladesh
The seed industry in Bangladesh comprises of both public and private sector organisations. In the
private sector, there are more than 100 companies involved, with over 5,000 registered seed
dealers operating across the country. The expansion of the private sector seed companies has
resulted in the engagement of thousands of contract farmers in the formal seed production chain.
Bangladesh rice seeds industry does not appear to have performed well, as reflected by existing
demand-supply gaps in rice seeds. The poor performance can be understood from the fact that
there has been no change in the total seeds requirement in Bangladesh in 2007-08 compared to
2004-05. Data show that during this period, requirement for rice seeds remained almost stagnant
at 309,000 tonnes. This is below the requirement in 2004-05 at over 310,000 tonnes. If one
compares the requirement for rice seeds in 2005-06 estimated at over 313,000 tonnes, the
performance turns out to be worse (Table 4.1).

Table 4.1: Trend in Rice Seed Requirement in Bangladesh (mt)
Type

2004-05

2005-06

2006-07

2007-08

Aus Local

22,800

22,550

22,500

22,500

Aus HYV

19,650

19,730

15,000

15,000

Total Aus

42,450

42,280

37,500

37,500

T.Aman

1,24,700

1,24,730

1,38,000

1,38,000

B.Aman

34,650

34,600

30,000

30,000

1,59,350

1,59,330

1,68,000

1,68,000

Boro Local

6,200

6,180

4,350

4,350

Boro HYV

1,02,400

1,05,680

99,450

99,450

Total Boro

1,08,400

1,11,860

1,03,800

1,03,800

Total Paddy

3,10,400

3,13,470

3,09,300

3,09,300

Total Aman

Source: Agricultural Inputs, Bangladesh, http://www.bbs.gov.bd/WebTestApplication/
userfiles/Image/ArgYearBook11/Chapter-6.pdf

The table above, in fact, summarises the challenges being faced by the government, as well as the
farmers. This is indicative of the fact that the initiatives taken by the government are yet to
materialise and benefit the farmers, which could accrue through increased rice seeds replacement
rates. The situation becomes worse when one compares rice seeds requirements with distribution.
Data on rice seed available for Bangladesh reveals that supply of quality seed is inadequate
compared to demand in Bangladesh. For example, in 2007-08, the supply of quality rice seed was
118,500 metric ton against the demand of 306,840 metric tons. This implies that the supply of
quality rice seed was only 39 percent of its demand. This is primarily of low capacity institutions
engaged in production and distribution of quality seeds. Among different sources of quality seed,
BADC and DAE supplied about 15 percent and 17 percent respectively in 2007-08. In comparison,
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supply from the private sector dealers/traders and NGOs constituted only 6 percent of the demand.
It is also import to mention that out of total supply of quality rice seed, BADC and DAE supplied
84 percent of total supply while private traders and NGOs supplied only 16 percent, which
indicates the major source of quality rice seed is government organisations (Table 4.2).
Table 4.2: Demand and Supply of Quality Seed in Bangladesh, 2007-08 (MT)
Food
grain
type

Demand for
quality
seed (mt)

BADC

DAE

BRRI

BARI

Private
/NGO

Total

Supply
as % of
demand

Rice

306840

47090
(40%)

52500
(44%)

110
(<1%)

—

18800
(16%)

118500
(100%)

39

Wheat

70800

21000
(54%)

18000
(46%)

—

216
(<1%)

—

39200
(100%)

55

Maize

5000

470
(10%)

—

—

4500
(90%)

4970
(100%)

99

Note: Figures in the parentheses indicate percentage of total supplySource: BADC, 2011

Another important feature of the Bangladesh seed industry is that apart from the public and
private sector seed companies, there are associations in the seed sector. Associations differ as
seed companies, growers and dealers. All the associations are members of the National Seed
Board. Associations play a vital role in formulating policy to regulate seed business in Bangladesh.
Distributors and importers also play an important role in the seed industry. It is observed that
distributors/importers import seeds directly from foreign countries and make it available to the
farmers or seed users through wholesalers and retailers. In the local production- based system of
marketing, distributors/marketing organisations are procuring seeds through contract farmers or
procuring seeds from reliable seed producers of selected areas, and after cleaning, grading and
processing, preserving in seed stores.
It has been reported that some factors influence farmers to use seed from unknown sources such
as the landowners who dominate the choice of variety; NGOs are supplying seeds in the form of
credit.
Table 4.3: Strengths and Weaknesses of Rice Seed Supply Systems in Bangladesh
System Variables

Strengths

Weaknesses

Conservation and
use of germplasm

BRRI holds the national rice
gene bank; BRRI also ensures
ready access to germplasm

BRRI’s collection and evaluation of
local germplasm is outside the
order of rice seed network

Breeding/variety
selection

BRRI increasingly involves
NGOs to identify technology
identification with farmer
groups

Most associate actors do not select
varieties, but use 2-3 varieties
already widely available in the area;
delay in variety release
Contd...
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Production of
breeder seed

BRRI researchers are highly
skilled and motivated; BRRI can
multiply any variety or accession
in small quantities on request;
current level of production can
be sustained by BRRI

The rice seed network depends on
breeder seed supply from BRRI,
which relies on government support
and commitment; BRRI not allowed
to recover costs from breeder seed
production, may hamper
motivation; limited buffering from
natural disasters

Multiplication of
foundation seed

More producers since policy
reform, more coverage and
flexibility; production by NGOs
is incentive based; BADC
supports development of new
pathways

Supply system needs improvement
and strengthening; vulnerable to
natural disasters, potentially
reduces buffer capacity of BADC

Multiplication of
truthfully labelled
seed

Many organisations and actors
involved at various levels; low
transaction costs

Risk of fake seed producers
accessing the market; potentially
unequal competition from BADC
due to government subsidies

Processing/storage

High capacity of BADC; NGOs
pay service fee to BADC and
other organisations for seed
processing; constructive
interaction among service
suppliers improves national
coverage

Capital costs constrain alternative
service providers; processing and
storage capacity may hinder
increase in seed production; risk of
losing trust and transparency if seed
is processed in a centralised unit

Quality assurance

Some NGOs have a long record
of seed production and quality
control, so their seed quality is
much better than farm-saved,
especially in the dry season

No seed health testing in the official
seed certification scheme; staff
turnover at SCA due to structural
problems; capacity of SCA to assess
all requirements for breeder and
foundation seed; quality assurance
system for truthfully labelled seed
depend on market forces and selfregulation

Distribution/
marketing

Positive effect of selling less
foundation seed to seed farmers;
production and distribution
networks close to the client, seed
farmers participate in marketing;
rice seed network is framework
for assessing seed markets

Limited business and organisational
skills of many organisations

Outlet markets

Potential for linking seed
networks to grain markets

Not addressed in rice seed network.

Source: http://www.knowledgebank.irri.org/qualityseedcourse/pdfs/15Propoorseedsystems.pdf
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Seed Industry and Political Issues in Bangladesh
It may be recalled that the Bangladesh government decided to import hybrid rice seeds from India
and China in 1998 (Islam 1998); and again in 2008 (Grain 2008) to meet the demand.19 These
decisions sparked controversies in both the years 1998 and 2008 among different political quarters,
agricultural scientists and also farmers. Political leaders opposed the import from India on political
grounds as relations between the two countries were not favourable at that time. On the other
hand, it was argued by scientists that use of foreign seed which has not been tested in local
conditions would be risky. The critics fear and assume that imports will make farmers dependent
on hybrid rice for planting, as seeds will have to be purchased every time. Moreover, the imported
seeds are more expensive - one kg of hybrid rice seed costs at least 200 taka (more than 4 dollars)
as against 10 taka (roughly 20 US cents) for one kg of locally grown HYV seed.
The import without quarantine has also drawn sharp criticism from agricultural scientists and
researchers. It was argued to be against the biodiversity conservation strategy and bio-safety
regulations. Agronomists, while noting that hybrid rice variety has greater potential – in general
hybrid rice variety can give 20-30 percent more yield than HYV – but development and use are
quite complicated, cumbersome and time consuming. They argued that mere use of hybrid rice
seeds would not help increase production. It requires measured and timely application but the
overwhelming majority of peasant cultivators are illiterate.
Dr Mohammed Ali Fakir, a professor of the Department of Plant Pathology, Bangladesh
Agriculture University, warned against the use of imported hybrid rice seeds without analysing
the cost-benefit ratio of production and testing the reactions of the hybrid rice varieties to diseases.
Insects and related agro-ecological conditions critically would be suicidal for the entire crop
production of the country.
Problems of Seed Quality in Bangladesh
Bangladesh also faces the problem of supply of lower quality seeds. Huda (1993) evaluated quality
of certified seed and farmer’s seed. It was noted that the quality of farmers’ seed was not satisfactory
in most cases, though there were some farmers whose seed was of high standard.20 The quality
of seed-conservation, collection, and hence their value for species restoration, is critically dependent
on factors operating in the period between the point of collection and arrival at environmentally
controlled processing and storage facilities.
It is also noted (Bam et al. 2007) that improved upland rice cultivars stored poorly compared to
farmers’ traditional cultivars. A survey conducted to get an insight into farmer’s seed production
and storage practices found that the system was not efficient and therefore affected seed quality
in storage. Germination loss in storage was rapid at high moisture content and slow at low
moisture content. Between 60 and 80 percent of seeds germinated after six months storage at
12.8 percent moisture content. There is a need to improve seed quality of improved cultivars if
farmers are to benefit from their higher yields and grain quality and to improve storage practices.
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Figure 4.3: Scenario of Rice Seeds Management in Bangladesh

Source: http://www.apsaseed.org/docs/bc3147ea/Bangladesh_Seed_Industry_at_a_Glance.pdf.

India: Rice Seeds Flow, Institutional and Industry Issues
The Indian seed market is one of the largest, estimated at Rs 10,500 crore in 2012 and expected
to increase to Rs 13,500 crore by 2015.21 However, it is almost exclusively supplied by locally
produced seeds. Evidence suggests that farmers retain seed of major food crops (wheat, rice,
sorghum, millet, corn, and pulses) and commercial crops for many years, and the largest volume
of seed trade involves local exchanges of established self-pollinating varieties. The seed replacement
rate in most crops and in most of the states in India is very low, with the exception of cotton and
some vegetables. Recently, it has been observed that awareness about high yield and quality of
produce from hybrid seeds is attracting farmers to switch over to hybrids and modern varieties.
Sub-sections below present current structure and flow of rice seeds in India.
Structure and Composition of the Indian Seed Industry
The Indian seed industry primarily comprises public sector research institutions and companies,
private sector companies, seed associations at the state and national levels, and non-governmental
organisations (though their presence is relatively limited compared to other stakeholders), farmers
(both contract growers and general farmers). In the public sector, there are several organisations
that directly or indirectly influence flow of seeds, including rice seeds in India.
The Indian seed industry was earlier dominated by public sector companies. This changed following
the easing of government regulations and the implementation of a new seed policy in 1988. The
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private sector seed companies started playing a major role in seed development and marketing of
seeds. This helped the industry to record a composition, by volume of turnover, of 60:40 between
the private and public sectors.
Public Sector Research Institutions and Seed Companies
Public sector companies are playing a significant role in the seed industry. Their journey started
in 1963 at the beginning of the green revolution and with the establishment of the National Seed
Corporation (NSC). The NSC sought to promote seed industry development from production
through processing, storage and marketing, and establishing a system of quality control. The
NSC in the initial years of operation focused on foundation seed production and with seed
certification after the enactment of Seed Act in 1966. After the Seed Act 1966, the State Seed
Corporations (SSC) was established, with the support of the World Bank, for production and
handling of seed in states.
Presently, the role of public sector seed companies is primarily confined to certified seeds of high
volume, low value segment of high-yielding varieties, and these have a limited presence in the
high value hybrid sectors. In addition, they are also into variety development (especially for selfpollinated crops). Paddy and wheat seed constitutes a major share of the seeds handled by them.
The two organisations (NSC and SSCs) work closely to coordinate on issues relating to
procurement and sales prices as well as variety demand and supply. They make sure that the
availability of reasonably priced seeds of major crops, including rice, throughout the country.
They also work to safeguard farmers against anti-competitive practices resorted to by private
sector seed companies to exploit uninformed farmers.
The public sector seed companies are mostly dependent on public research institutions for their
breeder seed requirements. Public sector research institutions, namely Indian Council of
Agricultural Research (ICAR) and State Agricultural Universities (SAUs) are mainly into the
production of breeder seeds. Using the breeder seeds supplied by government research institutes,
the public sector seed companies produce foundation seeds on government farms or reliable,
well-trained contract farms. These are further multiplied in contract farmers’ fields next year as
certified seeds for commercial distribution. In case the supply of certified seeds falls short of
requirements, the public sector seed companies source commercial grain from the market, upgrade
the quality, and after proper testing distribute it as quality seeds.22
Private Sector Seed Companies
The late 1980s witnessed easing of government regulations in the seed industry in India. This
brought in structural changes within the seed industry by attracting several foreign seed companies
in the country. Benefiting from the move, the private seed companies became dominant players in
the next few years. Presently, the private seed sector comprises some 20 or so large players,
several medium companies, and a large number of small, unorganised players with local presence.
More importantly, most large multinational seed companies now have their presence in India
(either as a joint venture or with 100 percent equity) with their main focus on biotechnology.
These include Monsanto, Bayer CropScience, Syngenta, Advanta, Hicks-Muse-Tate, Emergent
Genetics, Dow Agro, Bio-seed Genetics International Inc., Tokita Seed Co, and Nunhems Zaden
BV. These companies are, however, more focused and concentrated in the hybrid seed segment.23
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The seed industry is represented at the national level by two associations, namely The Seed
Association of India based in New Delhi and secondly the Association of Seed Industries based in
Mumbai. In the recent period, a third association called All India Crop Biotechnology Association
(AICBA) has been formed with members from mostly hybrid seed producers and multinationals
like Monsanto and Dow Chemicals.
Variety Development
Variety development (especially for self-pollinated crops) is predominantly carried out in the
public sector, although in recent years there is growing private sector involvement. ICAR institutes
along with several SAU research centres located in different parts of the country focus on seed
development based on requirements of various agro-climatic zones. The present arrangement in
India for variety development, testing, evaluation, and release are as follows:
• New varieties are developed by SAUs, ICAR institutes, and private seed companies.
• Varieties that show promise are entered into the All India Coordinated Trials (AICT)
operated by SAUs, ICAR institutes, and State Agricultural Departments under the auspices
of ICAR.
• Results of the AICT are presented at the Annual Workshops of participating scientists
working on the particular crop, where recommendations are formulated for submission to
the Variety Release Sub-Committee of the Central Seed Committee who makes final
recommendations to the Agriculture Ministry.
Public-private Sector Cooperation
A new mantra of cooperation between private sector seed companies and public research institutes
is emerging in India. This is evidenced by increasing cooperation between public research
institutions under ICAR, SAUs, and the International Crop Research Institute for Semi-Arid
Tropics (ICRISAT). There are indications that now public sector breeder seeds are available free
of charge to private seed companies. This is facilitated by the AICT annual workshops which
provide venues to private sector seed companies to assess what is available with public research
institutes. A new “consortium” model for cooperation developed with the ICRISAT, private
companies can jointly fund research that results in publicly available parental lines. Besides,
ICRISAT has recently introduced a campus for private sector researchers to use the institutions’
facilities and expertise. Under the model, private companies can now also fully fund research at
SAUs and have exclusive rights on the results.
Understanding Rice Seed Flow in Four Eastern States of India
India is a big country and has 28 states and seven Union Territories. In addition, these states fall
in varying agro-climatic zones in India. One can, therefore, expect that rice seed flow channels
and delivery systems might be different in different states. At the same time, production,
requirement and supply of quality/ certified seeds within the states may also differ because of
varying requirements for different types of seeds.
As far as overall supply of quality/certified seeds is concerned, India has come a long way. It is
observed that in a number of states, supply of seeds outstrips demand; whereas in some other
states, it is also found that many states depend on others to meet their local seeds requirements.
This is duly reflected by the table below (Table 4.5).
Dynamics of Rice Seeds Trade / 27

The table reflects that the overall supply of certified seeds has increased by over 26 percent over
the last three years (since 2009-10). This, however, is not reflective of the state-wise situation. In
case of four select states, it is found that while Bihar is a surplus state, producing more than what
is required by the state; on the contrary three states, namely Jharkhand, Odisha and West Bengal
run in deficit and are therefore could be dependent on other states. This also implies that the
existing seed delivery system in Bihar on the one hand and other states on the other might be
different. It also implies that depending on the magnitude of requirements, a particular state
might be dependent on one or more states for meeting its seeds requirements, including its
requirement for rice seeds.

Table 4.4: Comparative Demand and Supply of Quality/
Certified Seeds in Eastern Indian States (in Lakh Qtls)
States

2009-10

2010-11

2011-12

Total
Demand

Supply
by Pvt.
Sector

Total
Total
Supply Total
Total
Supply Total
Supply Demand by Pvt. Supply Demand by Pvt. Supply
Sector
Sector

Bihar

11.8

4.0

12.7

13.1

6.6

13.7

15.8

9.0

17.1

Jharkhand

2.5

0

2.1

3.4

2.8

5.3

5.7

0

1.0

Odisha

6.5

0

6.6

7.0

0

7.6

8.4

0

6.2

West Bengal

16.5

8.4

16.6

30.9

17.3

31.2

35.1

16.6

29.3

India

249.1

108.9

279.7

290.8

155.9

321.4

330.4

173.0

353.6

Source: Indiastat.com

It might be noted that out of this total requirement of certified seeds, rice seeds accounts for
more than 26 percent of the total.
The seeds flow mapping is an indicative figure for the stages that any seed, including rice seeds,
has to flow through so as to reach the end user, i.e. farmers. In all the four selected states of
eastern India, there are SAUs take up in-house development of breeder seeds (BS). Breeder seeds
are further used by the state seed corporations to develop the foundation seeds (FS) through state
seed multiplication farms. The foundation seeds developed needs to further go through processing
so as to convert foundation seeds into certified seeds (CS). Finally, CS is sent to the retail store to
be sold to the farmers.
Seed flow from the development stage to the end user passes through various stages. While some
states follow a similar mapping of seeds flows; there are others in which the process is completely
different. A very brief description of how seeds reach farmers in the four select states is presented
below. The description, however, is limited to distinguishing features across the four eastern
states in India.
Bihar has successfully taken up the village seed programme, which is playing an integral part in
ensuring the quality seed supply in the state. It is more like an interconnection between the Krishi
Vikas Kendras (KVKs) in the state and the state seed multiplication farms supplying FS to KVKs
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and developing their capacities to further develop CS which are then distributed among farmers.
The private participation in the rice seeds flow in the state of Bihar is very minor.
Jharkhand is a resource-poor state which is developing its capacity in ensuring quality seed supply
to its large number of marginal farmers. It is largely characterised as a seed deficit state which
imports seeds from neighbouring surplus states and the National Seeds Corporation. Realising
the importance of the supply of quality seeds in the state, the central government has introduced
multiple programmes and schemes such as Seed Exchange Programme (the programme procures
raw seeds from the farmers and provides them CS); Watershed committee involvement in
developing CS, MOU with private seed manufacturers etc. NGOs like Grameen Vikas Trust are
also involved in distributing seeds directly to farmers.
Odisha is a seed-surplus states with well-developed seed markets and notable private participation.
The BS are largely developed by the SAU, which not only takes in-house seed development but is
also involved in all the other stages of seeds flow map.
West Bengal, a resource-rich state and bigger in size, has developed/encouraged the private
participation in quality seed supply. The private sector not only takes up the final distribution and
setting up of outlets but is involved in the process of developing the FS and CS as well.
[Note: The flow charts are preliminary and are further subjected to validation and updation]
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Figure 4.4: Flow of Seed Production and Distribution in Bihar*

* State seeds flow map is subject to validation by the project partners in the state.
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Figure 4.5: Flow of Seed Production and Distribution in Jharkhand*

* State seeds flow map is subject to validation by the project partners in the state.
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Figure 4.6: Flow of Seed Production and Distribution in Odisha*

* State seeds flow map is subject to validation by the project partners in the state.
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Figure 4.7: Flow of Seed Production and Distribution in West Bengal*

* State seeds flow map is subject to validation by the project partners in the state.
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5
External Trade and
Trade-related Barriers in Rice Seeds
Rice Seeds Trade between India and Bangladesh
Trade data for Bangladesh relating to rice seeds show that Bangladesh is a net importer of rice
seed, though this is primarily hybrid rice seeds. In the year 2010-11, hybrid rice seeds imports by
Bangladesh were estimated at US$5.9mn.24 Data also shows that Bangladesh’s annual rice seed
import has fluctuated in recent years, but has grown in terms of value during the period 20052011 from US$1.4mn to US$5.9mn. Although government is allowing less import of hybrid rice
seeds as it wants to increase dependence on local seeds, yet there is a huge untapped market for
hybrid rice seeds that needs to be fulfilled (Table 5.1).
Domestic production of HYV and hybrid rice seeds varieties has not grown in comparison with
rising demand for the same. Currently, Bangladesh meets its import demand of hybrid rice seeds
primarily from China. Over the past few years, the Philippines has also become an important
source of hybrid rice seeds import to Bangladesh.25
Table 5.1: Trend in Bangladesh’s Hybrid Rice Seeds Import and Untapped Gap
Year

Import Quantity
(tonnes)

Govt. permission to
import hybrid rice
seeds (tonnes)

Untapped gap of
hybrid rice seeds
(tonnes)

2008-09

8,148

11,900

3,752

2009-10

3,472

11,550

8,078

2010-11

3,945

8,530

4,585

7,330

7,330

2011-12

Source: Extracted from http://news.priyo.com/business/2011/09/11/hybrid-rice-seed-import-declin-36965.html

Data on import of rice seeds reflects China being the largest source of imports, accounting for
over 98 percent of total hybrid rice seeds imports by Bangladesh in 2007. Moreover, its share in
the total import has remained almost constant since 2005.
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Table 5.2: Bangladesh’s Trade in Hybrid Rice Seeds (US$ thousand)
Imports in 2005

Imports in 2006

Imports in 2007

World

1447

4893

7746

China

1,430 (98.8)

4,872(99.6)

7,621(98.4)

India*

2(0.1)

20(0.4)

124(1.6)

Source: International Trade Centre, Trade Map Database (2011-12)Figures in brackets show percentage in
totals. *In case of India data of the partner country is used.

When compared to Bangladesh, India is a net exporter of rice seeds with an exhibited export
capacity of US$17.3mn in 2011 (Table 5.3). India’s major export destinations are Vietnam,
Indonesia, Philippines and Nepal. India’s exports to Bangladesh remain negligible, accounting for
less than 3 percent of its total exports of rice seeds.
Table 5.3: India’s Trade in Rice Seeds (US$ thousand)
Imports in
2007

Imports in
2008

Imports in
2009

Imports in
2010

Imports in
2011

0

0

0

0

0

Exports in
2007

Exports in
2008

Exports in
2009

Exports in
2010

Exports in
2011

5264

1980

5842

13368

17297

Vietnam

960(18.2)

400(20.2)

1830(31.3)

4904(36.7)

5518(31.9)

Indonesia

466(8.9)

597(30.2)

5(0.1)

2360(17.7)

5032(29.1)

Philippines

352(6.7)

853(43.1)

3103(53.1)

4191(31.4)

3905(22.6)

2737(52.0)

69(3.5)

823(14.1)

842(6.3)

1841(10.6)

Bangladesh

124(2.4)

17(0.9)

5(0.1)

402(3.0)

78(0.5)

Net Exports

5264

1980

5842

13368

17297

Trade Potential

5140

World

World

Nepal

Source: International Trade Centre, Trade Map Database (2011-12)Figures in brackets show percentage in
totals.

Will Bangladesh Gain by Importing Rice Seeds from India?
It is interesting to note that estimates based on per unit import price of rice seeds by Bangladesh
and per unit export price of India shows that on an average there is a wide difference, as export
price of India is much lower than import price of Bangladesh (Table 5.4). Export and import data
of long grain rice from ITC (8-digit HS code) reflects that in 2007 Indian seed export price was
US$0.16 per kg, while Bangladesh’s import price was US$1.59 per kg, registering a huge difference
of US$1.43 per kg. This implies that if Bangladesh starts importing rice seed from India, it could
potentially save a significant amount of foreign exchange.
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Table 5.4: Per unit Export Price of Rice Seed of India &
Import Price of Rice Seed of Bangladesh
Importers

Exported unit value, US Dollar/Kilograms

Year

2005

2006

2007

2008

2009

World

0.10

0.26

0.16

0.6

1.25

Viet Nam

0.29

1.36

0.32

0.75

1.74

Indonesia

5.46

1.10

0.33

1.42

2.5

Philippines

0.75

0.87

0.21

0.43

2.21

Nepal

0.07

0.09

0.11

0.29

0.4

Per unit Import Price of Bangladesh
Imported unit value, US Dollar/Kilograms
Exporters

2005

2006

2007

China

0.28

0.2

1.59

Thailand

0.29

0.2

1.59

Source: International Trade Centre, Trade Map Database (2011-12)

It is also noticed that Bangladesh’s average bilateral trade cost in agricultural products with India
is much lower compared to its bilateral trade costs with other trading partners (Table 5.5). As
per the latest available data for 2007, and based on simple cost advantage, it is estimated that the
cost of rice seeds originating from India would only increase by 1.2 times (or 120 percent) in
value/price in Bangladesh because of trade costs. In comparison, the rice seeds originating from
China would register an average increase of 1.8 times (or 180 percent) in value. This shows
substantial amount of potential gains for Bangladesh upon meeting its rice seed import requirements
from India, instead of China.
India’s per unit cost of export to Nepal is very low because of better connectivity, lesser regulations
and easy transportation facilities. If these roadblocks are removed from the India-Bangladesh
border, India can also trade with Bangladesh at a similar rate.

Table 5.5: Bangladesh Trade Cost, 2007
(as % of total domestic value in trading partner’s territory)
Country

Agriculture
Tariff

Non-Tariff

Overall

China

116

159.56

189.58

Thailand

120

173

206.02

India

188

86.49

121.57

Source: The World Bank-UNESCAP Trade Cost database, 2013
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Potential Gain for India
Given that India has a significant advantage amongst Bangladesh’s trading partners in the case of
rice seeds and also has high export capacity compared to import requirements in Bangladesh, the
potential market size for Indian exports to Bangladesh can be safely assumed as Bangladesh’s
entire import market, which stood at US$5.9mn in 2010-11.
However, there is another way to look at the potential. The opportunity and potential for India
in rice seeds is reflected by the size of rice seeds market and demand. Bangladesh rice seed
market in volume terms is over 300,000 tonnes. The market is big in value terms also. In 2012,
the value of Bangladesh’s rice seeds market was estimated at US$261mn. This is based on estimated
value of hybrid and improved varieties seeds used in Bangladesh. Of this, while HYV accounts
for about 64 percent of the market, the rest is hybrid seeds. Incidentally, Bangladesh does not
allow import of high-yielding varieties of rice seeds but that is where the demand is increasing.
The real opportunity becomes much bigger and can be safely assumed to be over US$780 million
if one includes areas sown with farmers’ saved seeds that could be proportionately converted
into hybrid and/or HYV seeds.
Together the two countries constitute a market of about 3.5 million tonnes. It could be expected
that increased cooperation will result in economies of scale in the production and distribution of
rice seeds and help millions of farmers to have more access to better quality seeds at a cheaper
price. Increased bilateral cooperation in rice seed trade has the potential to help both the countries
attain the twin objective of availability and affordability of quality rice seeds.
Despite this huge market and scope for cooperation between the two countries, lack of trade
between India and Bangladesh in rice seeds signifies prevalence of procedural non-tariff barriers
(NTBs), lack of information flow and lack of business connectivity between the respective sectors
in both countries.
If these barriers/hindrances are addressed, both countries will gain substantially, with India being
able to expand its exports of high yield varieties of rice seed and with Bangladesh enjoying
significantly lower import expenditure for meeting its ever-increasing import demand. At the
same time, India has to be aware that its own policies hinder cross-border trade.26

Do Regulations in Bangladesh Restrict Rice Seeds Import from India?
Hossain and Jaim (2009) note that in Bangladesh, the National Seed Policy (NSP) of 1993 and
Seed Rules of 1998 made a number of provisions that ensured quality of seeds either produced
domestically or imported, though it requires that any variety whether imported or domestically
developed, must be registered with the National Seed Board (NSB). In addition, the law also
requires that all private dealers involved with seed import, registering new seed variety and
packaging seeds in labelled containers, must be registered. Besides, it is also required that all
varieties of seeds must be certified by Seed Certification Agency (SCA). Even though, these rules
are not properly followed by most seed companies and businessmen, one can always argue that
there is no such legal provision in Bangladesh which is restrictive on import of rice seeds from
India.
Another important feature that could facilitate seeds trade between India and Bangladesh is that
Bangladesh does not impose any customs duty on import of some agricultural inputs such as
fertiliser and seed (World Bank 2008). There are also instances (Parikh et al. 1995) wherein
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inefficiencies in resource use in agriculture is argued to be because of trade restrictions,
inappropriate pricing of inputs and outputs, among others. It might be recalled that trade
liberalisation in the early 1990s brought tariff rates down sharply from 74 percent in 1991 to
only 32 percent in 1995 (Ahmed et al. 2007).
It is expected that requirement of rice seeds in Bangladesh will increase in the near future. In
Bangladesh, improved varieties are now used in three-fourths of the land under rice cultivation
and their adoption has followed the development of the country’s irrigation infrastructure (Hossain
2009). The increased share of rice acreage under high-yielding varieties has significantly
contributed in increase in rice yields in Bangladesh. In spite of this spread of modern seed varieties,
the Bangladesh Seed Growers, Dealers, and Merchants Association (BSGDMA) estimates that
domestic “improved” seed production meets only a small share of the demand in the market for
quality, improved cereal seed. The rest of the demand, therefore, is primarily met through import
of rice seeds or through the informal cross-border import of Indian varieties.
In addition, Bangladesh uses 60 hybrid rice varieties of which 50 are from China; three from
India; four from the Bangladesh Rice Research Institute; and three from the private sector, of
which one is from the Philippines. Data shows and as indicated above, that the overall import of
hybrid rice seed is declining in the country for the last couple of years mainly because of area has
decreased from around 1.4 million ha in 2008-09 to about 600,000 hectare in 2011. Another
reason for this is increased local production. The official data showed that the import of hybrid
rice seed peaked during 2008-09 fiscal, and after that period the demand for imported varieties
has declined. Data show that in 2010-11, the private sector import of hybrid seed was 3,945
tonnes against the permission of some 8,530 tonnes. But the local production of hybrid rice seed
which was 3,600 tonnes in 2010-11 increased in 2011-12 to 4,800 tonnes.
Increasing need for rice seed import does not indicate that there is no issue relating to import
from India or other countries. A very serious issue which translates into one of the most important
risks with imported seed is the quality of imported seeds. Since the informal system of seed trade
falls outside of any legal, regulatory, or quality-monitoring system, it creates a serious issue of
quality assurance.

Informal Trade of Rice Seeds
There is evidence to suggest that Bangladeshi farmers have adopted rice HYVs from India, even
though the government of Bangladesh has not officially approved them. A study (Rashid et al.
2012) found that to grow these varieties, farmers plant seed brought into Bangladesh through
informal channels from India or grow and informally trade these in Bangladesh. It is argued that
in 2004, informal imports from India constituted nearly 20 percent of Bangladesh’s total recorded
imports of rice seeds.
The trend continues even in the latter years. This is reflected by the study (Rashid et al. 2012),
which shows that in 2010, Indian rice varieties covered 12 percent of planted rice area (Table
5.6). Farmers plant Indian varieties in all seasons, but especially in the late rainy season, when the
short field duration of many Indian varieties gives farmers more options for the subsequent dry
season crop. Estimating that the advantage farmers realise with Indian varieties is equivalent to
one-tenth of the rental value of irrigated land in the dry season (circa 1 ton per hectare of clean
rice, or US$442 per hectare in 2010), the additional net income from Indian rice varieties introduced
through the informal private sector was US$59mn in 2010.
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Table 5.6: Planted rice area under government varieties, private hybrids, informal private
varieties, and local varieties, 2009/10
Percentage of paddy area in 2009/10
Type of cultivar, source, name of
cultivar, and year released

Late rainy
season (aman)

Dry season Early rainy Three
(boro)
season (aus) seasons

Area planted to cultivars registered 2000-10

6

16

1

9

Bangladesh Rice Research Institute
(non-hybrid) varieties, BR40-BR52
Private hybrids

5
1

2
14

0
1

3
6

Area planted to old registered cultivars

38

67

41

50

Bangladesh Rice Research Institute
high-yielding varieties released
1985–99, BR17-BR39

13

60

26

34

Bangladesh Rice Research Institute
high-yielding varieties released
1970–84, BR1-BR16

25

7

14

16

Area planted to unregistered cultivars

57

17

58

40

Indian varieties (new and old cultivars)
Other foreign varieties (old cultivars)
Local varieties, aromatic and non-aromatic

18
1
38

5
8
4

7
17
35

12
5
24

Total

100

100

100

100

Source: Adapted from Harun-Ar-Rashid, Mohafez Ali, and David Gisselquist2012, Private-Sector Agricultural
Research and Innovation in Bangladesh,Overview, Impact, and Policy Options

The informal trade is channelled through a large informal setup that exists for seed production
and sales and seed exchange among farmers. The extent of formal and informal seed markets
differs according to the crop and seed varieties. Field survey findings (Jaim and Akter 2012;
Ahmed et al. 2011) suggest that informal sources (own harvest and exchange with neighbouring
farmers) account for well over two-thirds of the Bangladeshi-origin modern rice seed varieties
and three-fourths of the Indian-origin modern rice seed varieties. In contrast, hybrid rice (grown
by less than 2 percent of the farmers in this study) seeds are sourced mainly from the formal
system. One can expect that with proper trade facilitation, the share of informal rice seeds trade
will come down significantly.
Not only this, cross-border rice seeds trade through informal channel also occur from Bangladesh
to India as many Bangladeshi rice seed varieties, being suitable to Indian conditions, are informally
imported into India.27

Is Price Factor a Deterrent in Greater Acceptability of rice seeds?
There is not much absolute comparative advantage to either of the countries in production of
food crops. Hossain and Deb (2003) claims in their study that for rice, the variable cost of
production per unit of output is the lowest in India for some states such as for Punjab. For
Bangladesh the cost of production is higher in the cultivation of boro rice than in aman rice.
However, it is noted that the cost for Bangladesh is lower than in the neighbouring Indian state of
West Bengal. A major factor behind the high unit cost of production of the HYV rice in Bangladesh
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is the cost of irrigation compared to India as India provides high government subsidy on electricity
and diesel.
It is also noted and observed that seed traders control the market in Bangladesh. The observation
is corroborated by a field-based study covering two districts (Gaibandha and Natore). The study
demonstrates that there exist syndication systems for both hybrid and HYV: some varieties are
imported through syndicate and prices are fixed on the basis of understanding before marketing28
and expected demand.
Such developments often result in confusion among the farmers and lead to lack of acceptability
of improved rice seeds. A proper pricing mechanism of both domestically available and imported
rice seed could help in ensuring greater acceptability of improved varieties of rice seeds.

India-Bangladesh Seeds Trade in Other Crops
Bangladesh imports fruits and vegetable seeds from India as seeds from India seem to enjoy
comparative advantage in case of maize, fruits, potato, jute and tobacco (Ahmed 2004). Data
shows that India’s overall seed exports to Bangladesh are impressive compared to export of rice
seed. The trend in export is presented in the table below (Table 5.6). The table clearly reflects
that export of maize and fruit seeds constituted nearly 80 percent of total seeds export from
India in 2011. This is a significant improvement over 2005 when these two seeds constituted
about 34 percent of total seeds export to Bangladesh.

Table 5.7: India’s Exports to Bangladesh (US$ thousand)
Types of seeds

Value in 2005

Value in 2008

Value in 2011

1,676 (48.0)

24(0.4)

32(0.3)

128(3.7)

2,204(40.0)

5,035(50.0)

1,016(29.1)

1,600(29.0)

2,902(28.8)

659(19)

665(12.0)

1,913(19.0)

Seeds, flower, for sowing

0(0.0)

20(0.4)

65(0.6)

Seeds of forage plants, except beet seeds,
for sowing nes

0(0.0)

214(4.0)

57(0.6)

Oil seeds and oleaginous fruits, nes,
whether or not broken

0(0.0)

704(12.7)

0(0.0)

Rice in the husk, “paddy” or rough:
Of seed quality

2(0.1)

17(0.3)

78(0.8)

Sesamum seeds, whether or not broken

8(0.2)

3(0.1)

0(0.0)

Mustard seeds, whether or not broken

1(0.0)

74(1.3)

0(0.0)

Total

3,490

5,525

10,082

Durum wheat of seed quality
Maize seed
Seeds, fruit and spores for sowing, nes
Seeds, vegetable, nes for sowing

Source: International Trade Centre, Trade Map Database (2012-13)Figures in parentheses show percentage of
India’s total seeds export to Bangladesh
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In addition to what could be observed from the above table, import data of Bangladesh for these
seeds are available at the ITC from 2007 to 2011. India’s export to Bangladesh and Bangladesh
imports from world along with its percentage value for three years have been shown in the below
table. Interestingly, it is found that the percentage value of India’s export to Bangladesh in the
total imports from world by Bangladesh is 100 percent in fruit seeds in 2005. This slightly declined
to 80 percent in 2011, still quite impressive. During this period, the percentage value of vegetables
seeds has almost doubled. A quantum jump has been recorded in the flower seeds from the level
of 2005 to 100 percent in 2011.
In terms of existing potential for export of seeds from India to Bangladesh, data clearly reflects
that there is a huge potential in most of the segments.29 This is especially true for segments such
as seed of fruits; seed of vegetables; and seed of flowers. The existing scope and potential is
reflected by the table below (Table 5.8).

Table 5.8: Share of India’s Export to Bangladesh in total imports by Bangladesh
Product Label

India’s exports to Bangladesh
(US$ thousand)

Bangladesh Import from the World
(US$ thousand)

Value in
2005

Value in
2008

Value in
2011

Value in
2005

Value in
2008

Value in
2011

Seeds, fruit and spores
for sowing, nes

1016
(100.0)

1600
(71.7)

2902
(80.9)

1016

2232

3589

Seeds, vegetable, nes
for sowing

659
(16.7)

665
(15.7)

1913
(31.3)

3944

4245

6151

Seeds, flower,
for sowing

0
(0.0)

20
(39.2)

65
(100)

32

51

65

Seeds of forage plants,
except beet seeds,
for sowing nes

0
(0.0)

214
(82.9)

57
(77.0)

1852

258

74

Source: International Trade Centre, Trade Map Database (2012-13)Figures in parentheses show percentage of
India’s export to Bangladesh in Bangladesh total import from the World
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Table 5.9: Potential for Cooperation between Bangladesh and India in Agri-Seeds
Type of seeds

India’s exports to Bangladesh
Unit: US Dollar thousand

India’s exports to world
Unit: US Dollar thousand

Value in
2005

Value in
2008

Value in
2011

Value in
2005

Value in
2008

Value in
2011

Durum wheat:
Of seed quality

1,676
(28.6)

24
(85.7)

32
(91.4)

5,859

28

35

Maize seed

128
(1.0)

2,204
(3.1)

5,035
(29.4)

12,208

72,240

17,152

Seeds, fruit and spores
for sowing, nes

1,016
(17.8)

1,600
(19.8)

2,902
(16.1)

5,713

8,090

17,977

Seeds, vegetable,
nes for sowing

659
(6.2)

665
(4.0)

1913
(6.6)

10681

16739

29205

Seeds, flower,
for sowing

0
(0.0)

20
(3.2)

65
(6.7)

1010

620

977

Seeds of forage plants,
except beet seeds,
for sowing nes

0
(0.0)

214
(19.2)

57
(4.9)

302

1,112

1,173

Rice in the husk,
“paddy” or rough:
Of seed quality

2
(0.2)

17
(0.9)

78
(0.5)

1,071

1,980

17,297

India share in export
of Bangladesh to
India’s world export

3,481
(9.4)

4,744
(4.7)

10,082
(12.0)

36,844

100,809

83,816

Oil seeds and
oleaginous fruits,
nes, whether or
not broken

0
(0.0)

704
(2.1)

0
(0.0)

13,794

32,446

36,489

Sesamum seeds,
whether or not broken

8
(0.0)

3
(0.0)

0
(0.0)

166,111

434,768

563,888

To India share in
export of Bangladesh
to India’s world export

3,489
(1.61)

5,451
(0.96)

10,082
(1.47)

216,749

568,023

684,193

Source: International Trade Centre, Trade Map Database (2012-13)Figures in parentheses show percentage
share of India’s export to Bangladesh in India’s total export to the World
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6
Way Forward:
What Needs to be done to
Improve Cooperation in Agri-seeds?
Based on the analysis presented above, one can argue that both India and Bangladesh have put in
place basic infrastructure and mechanism to facilitate development and usage of improved varieties
of rice seeds in their respective countries. In both the countries, a number of institutions and
organisations from public and private sector are engaged and performing their role to ensure
greater acceptability and adaptability of improved varieties of rice seeds.
In Bangladesh, public institutions like BARI, BRRI, BINA, Seed Certification Agencies, BADC,
NARS, DAE and several others are into development and promotion of improved variety of rice
seeds; institutions like BRAC are also playing a useful role. On the other hand, there are private
seed companies, seed traders, working as agents of change towards greater penetration of improved
varieties of rice seeds.
As in the case of Bangladesh, in India, there is a combination of forces working together for
achieving increased penetration of improved rice varieties. The combined forces include public
sector research institutions (such as ICAR, state agricultural universities, National Seed
Corporation of India, state seed corporations, Seed Certification Agencies, and several others);
the private sector has hundreds of seed producing companies and seed traders widely spread in
all the states.
To facilitate and manage cost of production and distribution, both India and Bangladesh have put
in place several initiatives. For example, both the countries apply subsidies to make seed prices
affordable to farmers. In India, the seed distribution network has gone down to the level of
villages also in the form of KVKs.
As far as cooperation between the two countries in the area of rice seeds is concerned, it is highly
evident from the existing seeds policies of the two countries that there is no official restriction on
import/export of rice seed between the two countries. In the case of Bangladesh, this is evident
from the fact that Bangladesh does not impose any customs duty on import of seeds. Moreover,
there are instances when Bangladesh has imported significant volume of rice seeds (hybrid) from
India.
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In the light of what is said above, it is pertinent to understand and investigate various issues that
are hindering improvement in rice yields in the two countries (especially four eastern states in
India and Bangladesh). As revealed in the paper, some of the important issues that need immediate
and focus attention in both India and Bangladesh are presented in the box (Box 6.1) below.

Box 6.1: Policy Issues faced by Seed Sector in India
Results

Different market
structures of rice seeds in
every state in India/
Heterogeneity in market

Discourages private participation in the seeds market
when the rules and regulations in conducting business are
not homogeneous throughout the country.

Lack of investment in the
seeds business

Excessive government involvement from production to
price determination discourages private investments to
flow into the seeds business.

Farmers not given the
right to sell their seeds

In PVP FR act 2001, it has been provisioned that farmers
can save and exchange their seeds but cannot sell it
commercially.
That takes away their incentive to work towards
developing the quality seeds and also the extra income
that they could get out of selling those seeds in the local
market.

Seed Certification being
the voluntary requirement

In order to ensure the desired productivity and
production of the crop it is important to make it a
compulsion for the farmers to use the certified seeds, and
also the sellers who sells the seeds commercially in the
market.

The compensation to the
farmers in the case of low
yield.

In Seed Bill 2010, it is provisioned to give right to the
farmers to file a complaint against the seed company in
case low yield as opposed to the claim of the seed
company.
The yield depends on many other factors not just
seeds so this kind of provision not only disincentives the
private sellers in the market.
The provision suffers from the inherent moral hazard.

Lack of infrastructure
investment in seed
development

Excessive government control and regulation, ranging
from production-pricing-distribution, in the seeds market
disincentives private sector to invest in the sector.

Lack of coordination

Inadequate linkages between research institutions and
BADC and NGOs during variety testing and delivery of
improved varieties of seeds

Bangladesh

India

Issues

Contd...
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Issues shared by both India and Bangladesh

No institutional complementarity exists between
public and private agencies between production and
marketing of seeds.
Supply lag

The subsidised seed is provided by BADC to the
marginal farmers but generally demand exceeds the
supplied quantity. In those circumstances farmers has to
purchase seeds from the private companies at higher
cost.

Low Seeds Replacement
Rate

Both India and Bangladesh struggles with the low seed
replacement rates, which causes low productivity, low
quality of yield resulting in low returns to their marginal
farmers.

Lack of efforts in
developing sustainable
solutions for the quality
rice seeds development.

In putting the funds for the short terms needs of the rice
seeds availability public sector has not made significant
investments in development of the technological
breakthrough for sustainable quality rice seeds
development.
This becomes a major issue in the wake of visible
climate change and sudden erratic shifts of weather
experienced by both India and Bangladesh in last five
years.

Sub-Standard quality

The quality constraints in the seeds production is due to
many reasons like; lack in basic skills of seed
management, lack of infrastructure facilities, less than
required investment in the R&D of seed development
etc.

Trade dominated by
private seed companies/
MNCs

The Bangladesh’s experience with the imported hybrid
seeds has not been enthusiastic, given the high cost and
instances of low quality produce. This created ideological
barrier in on the grounds of different agro-ecological
requirements of the countries.
The business motive of private seed companies is
primarily profit based, and hybrid seeds have the
component of profitability as opposed to HYV which are
regulated by public sector in both the countries
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Endnotes
1

In 1979 IRRI conducted a study entitled ‘Barriers to Increased Rice Production in eastern India’ and
that showed that the problem of rice yield existed even in that period (IRRI 1979).

2

Good seed is pure (of the chosen variety), full and uniform in size, viable (more than 80 percent
germination with good seedling vigour), and free of weed seeds, seed-borne diseases, pathogens,
insects, or other matter. Using good seed leads to lower seeding rates, higher crop emergence, reduced
replanting, more uniform plant stands, and more vigorous early crop growth. Vigorous growth in
early stages reduces weed problems and increases crop resistance to insect pests and diseases. All of
these factors contribute to higher yields and more productive rice farms (IRRI 2013).

3

Rice accounts for 73 percent of the calorie intake in Bangladesh and 30 percent in India (FAOSTAT
2010). With 44 million hectares, India has the biggest area under rice worldwide; with a production
of 96 million tonnes. The area under rice accounts for 34 percent of India’s food crop and 42 percent
of its cereal crop areas.

4

Demand for rice seed is sensitive not only to changes in the price of seeds itself, but also to changes in
the price of other factors and products in the agriculture system. This includes complementary inputs
and grain producer prices and thus demand will be particularly influenced by government
intervention in the price mechanism (administered input and product prices, direct taxes and subsidies
etc.) in these markets.

5

Rough Rice: Rice that has been harvested from the plant with its hull intact is known as rough or
paddy rice. The hull is not eaten by humans but is sometimes burned for use as an energy sources.
Unmilled rice: when the hull is removed from rough rice it is called unmilled rice. Milled rice: rice
that has had its bran and hull layers removed by milling is called white, table, polished, or milled
rice.

6

Various organisations, including International Rice Research Institute (IRRI), are focussing on the
Stress- Tolerant Rice for Africa and South Asia (STRASSA) for South Asia.

7

Yield gap is the difference between the maximum attainable yield and the farm level yield. Maximum
attainable yield is the yield of experimental or on-farm plots with no physical, biological and
economic constraints and with known management practices at a given time and in a given ecology.
Farm level yield is the average farmers yield in a given area at a given time in a given ecology. Yield
gap has two components. The first component cannot be narrowed or is not exploitable because it is
mainly due to factors that are non – transferable such as environmental conditions. The second
component is mainly due to difference in management practices (Nirmala et al. 2009).

8

Often, farmers do not distinguish between grain and seed, and use common farm produce as seed.
The reasons for this can be: lack of awareness about the potential of quality seed, the non-availability
of quality seed, and high seed price. This also explains the large gap between attainable levels of
productivity achieved in demonstration plots and the actual productivity at farm levels (Chand 2007;
Singh and Chand 2011).

9

Researchers suggest that genetic purity of rice seed would be lost, if farmers use their own harvest as
a seed without proper cleaning for three consecutive seasons. It would ultimately leads to lower crop
yields (Mew 1997; Diaz et al. 2000).
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10 CICR Technical Bulletin No: 38, Legislations For Seed Quality Regulation In India, available at
http://www.cicr.org.in/pdf/legislation_seed_quality.pdf
11 National Seed Policy 2002, available at http://agricoop.nic.in/seedpolicy.htm.
12 The Indian Seed Bill of 2004 was also meant to overhaul the seed regulatory system with an objective
to regulate the seed market and ensure supply of quality seeds. While in Bangladesh, the Seed Act of
1998 loosened the restrictions on the production and certification of foundation and commercial seed,
so the private sector and NGOs could participate.
13 Danish Seed Health Centre for Developing Countries, Seed Sector Country Profile, Bangladesh 2006.
14 The National Seed Policy, Bangladesh, http://www.dae.gov.bd/wp-content/uploads/2011/06/
NSP_eng.pdf.
15 The National Seed Board (NSB) and SCA were both established in 1974. The NSB is the statutory
body comprising 21 representatives from the official institutions and the private seed sector. NSB
advises the GoB on different seed issues such as development of seed industry, seed ordinance, seed
rules and policies, variety release and registration, seed standards, variety and seed promotion, etc.
On the other hand, SCA is the statutory body which authorises the seed certification and variety
release. SCA also coordinates the technical committee meetings and the field evaluation and variety
release system.
16 Approval for the five notified crops, which includes rice seed, requires that any person requiring
registration of a variety of a notified crop must apply to the National Seed Board (NSB) of MOA.
The new variety can be approved by the NSB after it has passed the DUS test (carried out by the Seed
Certification Agency) and the Technical Committee of NSB has endorsed the results of the multilocation trials for performance testing (VCU tests). In addition to market seeds of notified crops, the
varieties of these crops are to be on the national list of varieties through notification in the official
gazette. Source: Seed Sector Country Profile: Bangladesh, http://www.dshc.life.ku.dk/Publications/~/
media/migration%20folder/upload/shc/docs/pdf/
country%20profile%20bagladesh%20vol%20i%20final.pdf.ashx
17 Public and private institutions and agencies, individuals, NGOs, importers/exporters of seeds, and
others involved in production, marketing and distribution of rice seeds.
18 Centre for Policy Dialogues (2002), Rice Seed Delivery System and Seed Policy.
19 In 1998, the Bangladesh’s National Seed Board announced that private companies import 2200 metric
tons of seed for cultivation of boro (dry) season. Immediately following the Seed Board’s decision,
Advanced Chemical Industries, Ltd (ACI) of Bangladesh announced plans to import hybrid rice from
India. The company imported the Aalok 6201 variety from Hybrid Rice International. A total of
about 600 metric tons seed of four varieties from India and one variety from China were imported.
Among various hybrids, 75 per cent of total imported seed was of Alok 6201 from India followed by
Sonar Bangla of Chinese hybrid (Biothai et al. 2000).
20 It was observed that during the peak planting season for Bangladesh’s Aman rice crop (July to
November), poor quality paddy seeds were being sold under fake labels of well-known brands and
caused distress to rice farmers in remote areas. Several farmers are unable to differentiate fake and
poor quality seeds from the good ones (Oryza 2012).
21 Bhupen Sharma, Indian Seed Industry 2012
22 Government of India (2012), Seed Net, Structure of Seed Sector, available at: http://seednet.gov.in/
Material/Structure.pdf
23 One of the most important reasons that attracted international seed companies to India is the
country’s varied agro-climatic conditions and abundant skilled and unskilled labour, as seed
production, particularly hybrid seed production, is highly labour intensive.
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24 Although the hybrid rice seeds sector in Bangladesh accounts for only 600,000 hectares out of the 10
million ha of rice areas, it has started to contribute around 18 percent to the country’s total
production.
25 SL8H variety of hybrid rice seeds that was developed by Philippines but later due to the technological
transfers it was developed in Bangladesh itself. This variety since its inception in 2006 has captured
20 per cent of Bangladesh’s total hybrid rice market (www.businessinquirere.net, 2013).
26 India’s trade with Bangladesh in agricultural products fluctuates from time to time. In 2008, trade of
rice seed went down because of internal restrictions as there was a global food crisis. Many times in
the 1990s and 2000s, India’s trade with Bangladesh in rice fluctuated, so policymakers and scholars
in Bangladesh started to consider India as a non-reliable trading partner for agricultural products. It
led to deteriorated agricultural economic relations for a very long time. Apart from that, India’s
Aalok variety made a negative impact on the crop production in some regions of Bangladesh, so India
has to recheck its varieties before sending them to Bangladesh.
27 India is cultivating the BRRI’s ‘BR-11’ variety. Bangladesh started exchange of seeds across the world
through the International Network for Genetic Evaluation of Rice from 1980. The Assam Agricultural
University of India has requested the BRRI to provide seeds of BR-29. Assam’s land is fit for
cultivating the BRRI’s developed variety of BR-29 and some seeds have already been smuggled out to
India, and some Assamese farmers are now cultivating BR-29 (BE 2009).
28 Situation Analysis of Seed Business in Bangladesh (2007), Bangladesh Resource Center for Indigenous
Knowledge (BARCIK)
29 India’s potential for exports of seeds can be understood by the huge differences in total exports of
seeds from India to the world and share of Bangladesh in this.
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