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Managing Rice Biodiversity by Smallholder Farmers: A Case Study in Barak

Valley, Assam
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The indigenous rice germplasm of North-East India represents a wealth of valuable genes, which is threatened
with the introduction, and popularization of high yielding varieties. As such there is an urgent need to inventorise
the indigenous rice varietics and examine the role of tradilional farming systems in the on-farm conservation of
agrobiodiversity. Ir this paper, an attempt was made to study the on-farm conservation strategy of rice diversity
by smallhelder farmers and the traditional farming practices in a village Dorgakona (24°4'N latitude and 92° 41'E
longitude) in Barak Valley (South Assam), North-East India. An inventory of rice diversity was made and a 1otal
of 12 traditional cultivars were recorded from the study site. Since farmers on the basis of their Jocal knowledge
shape the crop diversity, an attempt was made to examine the role of farmers’ traditional knowledge in the maintenance
of rice diversity. The present study indicates that farmers in Barak Valley still cultivate traditional variclies and
modern varieties have not been successful in completely replacing them. The study reveals that the farmers in more
fragile ecosystems maintain more crop diversity to adapt to the heterogeneous environment. Also sinallholder farmers
are the main preservers and managers of agrobiodiversity, and the traditional ecological knowledge and the
heterogeneous environment are the main factors determining the diversity and conservation of local paddy land

races.
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India is very rich in its rice germplasm reserve and
the existence of 50,000 accessions have been estimated
so far and 17,000 rice cultivars have been assembled
in Madhya Pradesh State alone {Richharia, [979). However
in recent decades, the green revolution of modem, high
yielding varieties of crops has displaced the vast mosaic
of traditional crop varieties (Maheswari, 1997). Rice
is the principal crop for the people of North-East India.
The indigenous germplasm of North-East Indiarepresents
a wealth of valuable gene systems (Sharma et al., 1971).
The heterogeneity in the environmental, conditions and
cultivation of crops in three rice growing seasons has
resulted in a large diversity of crops in the region (Das
and Ahmed, 1995). Traditional farming systems are stil{
widely practiced in North-East India including Barak
Valley of South Assam. Traditional farming systems
are important in situ conservation sites of crop diversity.
According to the United Nations Convention on Biological
Diversity in situ conservation is “the conservation of
ecosystems and natural habitats and the maintenance
and recovery of viable populations of species in their
naturat surroundings, and in the case of domesticated
or cultivated species, in the surrounding where they
have developed their distinctive properties”. Traditional
farming systems not only serve to preserve the diversity
of local varieties but also the human knowledge and
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behavioral practices that have shaped this diversity
{Bellon, 1996). In accordance with the Convention of
Biological Diversity Article 7,8 and 1[0{c) the
inventorisation of such areas can help in the identification
and conservation of biodiversity while assessing the
sustainability of the system. Small scale farmers in such
farming systems have been known to retain folk varieties
also known as landraces and continue to grow them
even as they experiment with and adopt modern high
yielding varieties {Bellon, 1996). The need for systematic
collection of rice landraces and its wild relatives from
the unexplored areas in the North-East India (Hore and
Sharma, 1991; NBPGR, 1999; Paroda and Malik, 1990)
and the need for on-farm conservation were emphasized
by Hore (1999) and Kothari {1997). The inventorisation
and collection of rice germplasm in North-East India
can serve to preserve the indigenous rice cultivars while
assessing the impact green revolution had on the rice
diversity of the region. In the present paper, attempt
was made to inventorise the rice varieties cultivated
with special importance given to local landraces and
investigate the role traditional ecological knowledge of
the small holder farmers, had in managing and conserving
the agrobiodiversity of Barak Valley, Assam.

Meterial and Method

The study was carried out in a village Dorgakona
(24°41'N latitude and 92° 41'E longitude) of Cachar
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district of Barak Valley, Assam, North-East India. The
rice farmers in this area are basically tea labours and
small holders. The valley has an undulating tepography
characterized by hills, hiflocks {locally known as tiliah)
wide plains and low-lying waterlogged areas (locally
called beels). The study area experiences 2 warm humid
climate with 2 mean annual rainfall of 2660 mm, most
of which is received from May to September. The
temperature ranges from a minimum of [1°C (January)
to a maximum of 32.6°C {August).

The management of agrobiodiversity through
cultivation of paddy landraces was studied by primary
interaction with 30 farmers through schedule method
(Bellon et al. 1997; Chambers and Thrupp, 1989) and
periodic visit to the farmers’ field. Rice germplasm
collected from the study area were sent to NBPGR
Headquarters to obtain IC Number. Relative importance
value of rice varieties was computed on the basis of
percent land area occupied by each variety and percent
farmers cultivating the variety (Bellon and Brush, 1994).

Results and Discussion

Traditional Farming Practices

Rice is traditionally grown in the study area in three
well defined seasons- Sali {(winter rice), Aus (autumn
rice} and Boro (summer rice). The traditional cultivation
methods of rice in the area include sowing, transplanting,
hacvesting and storage (Fig. 1). First stage in this system
involves preparing the seed bed and raising rice seedlings
in nurseries. In the second stage preparatory operation
of land for transplantation is done, which involves
flooding the land and then ploughing (haal chaash)
with oxen or buffaloes using traditional implements
{(haal/langol) followed by leveling with ladder {moi).

Table I, Farmers’ management of rice diversity in asia

Ploughing is repeated several times {4-3) in order to
incorporate crop residues and bury weeds. Where the
s0il is deep and soft, and land preparation cannot be
done by animals, preparatory operation is done manually
by hoe (kudaal). In the third stage the seedlings are
transplanted {(haali rua) after 4-5 weeks into puddied
field carrying 5-10 cm water. Transplantation involves
thrusting the seedling of 3-6 into holes made by the
hand and is usually done by female members of the
family. Finally after 3-4 months, the harvesting {dhaan
kaata) is done by sickles, and then the separation of
grains or mounding (maara} is done by animals. Grains
are winnowed by bamboc implements (daaia} and stored
as seed in traditional storage systems (Ugaar/Dol/
Machan) or processed for consumption. The straw
separated from grain is stored for fodder

Farmers’ Management of Rice Diversity

A total of 25 rice varieties cultivated in the three cropping
seasons were recorded in the area. Of these, 20 were
farmers’ varieties and the rest were modemn varieties.
Farmers’ varieties include crop populations, which farmers
have identified and named as units {Landoc and Mak,
1994). Farmers mostly grow traditional varieties in the
three rice growing seasons, Of the 25 varieties recorded,
12 are traditional varieties covering an area of 15.47
ha, which is more than 50 per cent of the total area.
This indicates the local availability of wide indigenous
diversity to farmers. The large diversity of rice is managed
by the farmers as an adaptive strategy to cope with
heterogeneous and uncertain ecclogical and’
socioeconomic envirenments, including different soil
types {Das and Das, 2004}. Similar reports indicating
the dominance of traditional varieties have been made
by other workers (Table 1). Of the three cropping seasons,

Counlry Rice ecosystem Sample size Varieties Average farm
Traditionzl Modemn Averageffarmer sizefha)

Cambodia

Landc and Mak, 1994 Rainfed Lowland 17 9 2 1.7 1.1

Maiaysiz

Lambert, 1985 Swamp 28 32 (] 30 (.53

Thatland

Dennis, 1987 Rainfed Lowland 20 2 1 1.3 {186

Qrissa

Kshirsagar and Pandey, 1996 Rainfed Lowiand S0 33 14 4.7 L.30

Barak Valley, South Assam, N.E.

[ndia.

Paul 2003 Rainfed Lowland ki 31 7 507 237

Barak Valley, South Assum, N.E.

India.

Das and Das, 2004 Rainfed Lowland 50 25 7 i4 091
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Ploughing of paddy field Transportation of rice seedlings for transplantation

Transplantarion of rice seedlings Harvesting of rice

Winnowing of mounded grains Dirving of grains in field

Fig. 1: Traditional rice farming practice
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Sali is the most important cropping season in the area
and it coincides with the Harvest festival (makar
sankranthi). It is sown in July-August and harvested
in November- December. Larger number of rice varieties
is cultivated in this season (20}, of which 10 are traditional
varieties, The relative importance value for rice varieties
in the Sali cropping season (Fig. 2) shows that the
Chhatoki variety dominate the rice area. This variety
occupies larger land area (17.05%) and is cultivated
by larger number of farmers (50%). Of the other
traditional varieties Chhoeamara occupies the second
position. These two varieties are highly preferred because
of their stress tolerant and eating quality. Farmers
cultivating modern varieties were also found to cultivate
a traditional variety to spread the risk of crop failure,
which was reported by farmers to be often associated
with the high vielding varieties.

The diversity of traditional varieties is still maintained
by the farmers because of their agromorphological
characteristics and traditional ecological knowledge base
{Table 2). Traditional cultivars are still popular for their
palatability and reliable yield performance even under
low input conditions (Shiva et al., 1995). Traditional
varieties such as Chhatoki, Chhoeamara and Khoibaruah
have red kernel and are highly preferred because of
their rich taste and high nutrition content. Varieties such

Table 2. Characteristics of Important Rice Varieties
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Fig. 2: Relative importance of rice varieties
{1 )Chhatoki, {2) Nagrasail, {3} Chhoeamara, (4) Badaal,
(3} Ranjit, (6} Latoi, (7} Terabali, (8) lkorjali, {9) Irri,
(10) Birain Others; Kartika, Pankej, Moinahaal, Krishne,
Baipon Bichi, Kaalijira, Balam, Ranjit, Aizong, Pakhi Biroen

as Birain and Pakhi Birain are used in the preparation
of rice flakes, while Chhoeamara is used for preparation
of puffed rice. Certain varieties such as Bashphoo! and
Kaalijira are also preferred for their scented aromatic
character. Many traditional varieties find use as indigenous
medicine. Varieties such as Baigon Bichi are used to

1C No. Vernacular name Important charactenstics

1C-311452 Latoi Fat rice, tasty, moderate yicld, high fodder value, can grow in any Lype of soil.

1C-311453 Mayamati Scented sweet rice, red kemel, medium [ine rice, good yield. Less pest, can grow in any soil,

IC-311454 Chhatoki (al) Red kernel, fat rice, good yield, less Pest, tasty, high fodder value, can grow in any type of soil.

1C-311456 Chhoeeamara Red kernel, Tat rice, sweet and tasty rice, fess pest, yield moderate, shattecing qualtity high, fodder value very
high, can grow in any type of soil.

1C-311458 Lad Kartika Medium fine rice, good yield, can grow in sandy soil.

1C-311459 Moainahaal Medium finc rice, scented, tasty, less pest, good yield. can grow in moist lerlile soil.

1IC-311461 Terabali Very finc rice, yield good, less pest, commercial value high, can grow in athali + baiu soil.

1C-311462 Balam Round fat rice. yield high. can grow in athzli secil.

1C-311464 Kaalajira Very small and fine scented rice, medicinal, yield good, very high commercial value, can grow in athali type
soil that is less fertile.

1C-311466 Baigon Bichi Very small fine rice, yield good, medicinal value, can grow in claycy soil

1C-31 1467 Berapua Scented fine rice, cultivated for religious purpose, medicinal, high comunercial value, pest resistant, can grow
in moist blackish soil.

1C-31 1468 Kaala Bitain Red kernel, fat rice, used in festivities for pancakes and rice flakes, can grow in athali soil.

IC-31146% Lal Biruin Red kernet, tasty and fat rice, yield good, used in festivities for pancakes and rice flakes, can grow in athali
soil.

1C-311470 Puthi Birain Tasty fat rice. used for making traditional chunga pitha, pancakes and rice flakes. can grow in moist athali
soil.

HC-311471 Pakhi Birain Red kernel used in fe stivities, can grow in kaala type soil.

[C-408350 Khoibaruah Presence of long awn in grain. difficelt to mound because of awn, long grain, fine rice. red kemel, tasty,
yield good, grown in polifathali soil, old and popular boro variety.

1C-408354 RBashphool Small blackish grain, fine rice, increases on cocking, yield good, cultivated in poli type soil.
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revive sick people. The potent medicinal value of the
variety and the resultant high commercial value is an
important factor in farmers’ decision to cultivate the
variety. Also mentionable is the variety ‘Berapua’ which
is rare in the village and has high commercial and
medicinal value besides being of religious importance.
Another such instance of cultivation of medicinal rice
with commercial value (Navara) has also been reported
from Malabar, Kerala (John and Nizar, 1998). Traditional
varieties such as Kartika have religious significance
and are used as offerings during sacred ceremonies.
Certain traditional varieties (Terabali, Kaalajira) are
still retained by the farmers because of their high
commercial value. Farming is predominantly subsistence
based and farmers rarely sell rice but prefer to retain
certain costly varieties to provide a source of cash in
times of emergency.

Farmers reported that traditional varieties show
superior performance in terms of pest resistance, flood
resistance and show better adaptation to the variable
production environment. Farmers’ selection of traditional
varieties is based on its performance in the field, its
yield and its tolerance to stress. Farmers in the study
area have a deep knowledge about the characteristics
of the traditional varieties and its performance under
differentenvironmental stresses. Based ontheirknowledge
and preferences they continue to match cultivars to
different environmental conditions in the field while
discarding varieties with inferior value for a particular
set of qualities such as yield, adaptation to soil quality
etc. In this context farmers reported two varieties
Chhatoki and Chhoeamara to be the most stress tolerant,
The fact that traditional farmers have a well documented
knowledge of their crops and crop varieties has also
been well documented by human ecologists,
anthropologists and ethnobiologists {Bellon, 1991).
Farmers informed that they often have fragmented land
holdings with differing soil types and the soil in the
village is predominantly of poor quality which favours
the selection of traditional varieties in relation to their
indigenous soil knowledge. Brush (1993) also observed
that farmers keep local landraces in fields that are
relatively marginal and characterized by poorer soils.
The yield from traditional varieties are low but farmers
sti{l continue to cultivate them, even as they adopt newer
varieties, because compared to modem varieties the yield
from traditional varieties are reliable and prevents the
risk of yield failure (Harwood, 1979). The traditional
varieties can serve as important source of genes for

Indian J. Plant Genet, Resour. 19¢1): 12-18 {2006)

developing improved varicties. In this context it is
mentioned that IR-72 a2 modern variety of rice was
developed by cross breeding 22 landraces (Maheshwari,
1996). Certain traditional varieties ( Terabali, Kaalajira,
Baigon Bichi} were found to be on the verge of extinction
due to the displacement and replacement of varieties
by farmers.

Traditional Seed Flow and Farmers’ Seed Bank

Farmers’ selection and management of crop diversity
shape the crop genetic diversity. An important aspect
in the management of crop diversity is the seed flow
and traditional seed sterage systems (Fig. 3). Several
studies have documented the flow of seed of different
varieties among small farmers (Sperling and Loevinshon,
1993). According to Pratap and Sthapit (1998} traditional
seed supply systems are vital to the sustainability of
subsistence farming and to the conservation of seeds
of a variety of native crops and landraces. Seed flow
in the area especially for land races happens as farmers
exchange seeds among themselves within the same
village, purchase seed from market or collect it from
other farmers or relatives while travelling. The farmers
in the area have their own seed storage systems or
traditional seed bank (Fig. 4). Farmers on the basis
of performance and preference select the varieties to
be stored for seed. Selection of seed is done after
harvesting. The grains from the upper portion of the
healthy plant are usually separated by hand, foot or
by beating with a stick and then sun dried for a day
and stored. Storage for each variety is done separately
in order to facilitate their identification and allocation
to specific field conditions. Storage is done in bamboo

Traditional Seed Bank

&

L.

Farmers' Field
Local Landraces

Farmers 4 Farmers
from outside <_’ | from outside
the village the village
Farmer's selection
(Seed keepers)

Market

Fig. 3: Traditional seed flow
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Fig 4: Farmers' seed bank and seed storage system

baskets (deltukre) or in godown (Machan/Ugaar). The
storage devices are made airtight by covering the mouth
with straw and a mixture of cowdung and mud. The
whole structure is also plastered with the mixture of
cowdung and mud. Such storage systems remain pest
free in majority of the cases and the viability of the
seeds remain intact. These storage systems are the
farmers’ own seed bank. Swaminathan (1998) emphasized
the urgent need to encourage and strengthen such Field
Gene Bank already occurring at the village level for
in situ on-farm conservation. In this context it is worth
meniioning the setting up of a community seed bank
in Tamil Nadu to revive the rapidly declining biodiversity
of local varieties of paddy (Vijayalakshmi and Nambi,
1996), and an effort made by Virhi Beej Binimoy Kendra
in Bankuradistrict of West Bengal supported by Navdanya,
New Delhi, to promote in situ conservation (Deb, 1999),

Conclusion

The study confirms that smallholder farmers of traditional
farming systems are the main managers and preservers
of agrobiodiversity. Such farmers continue to cultivate
rice landraces even as they adopt newer varieties. Certain
agromorphological characteristics, their adaptation to
stressful environmental conditions and farmers’ knowledge
of the varieties favour the selection of traditional varieties.
Such areas with stressful environmental conditions are
hotspots of rice diversity and special importance to such
arcas and proper encouragement should be given to
the smallholder farmers for on-farm conservation (e.g.
developing market for landraces). Such on-farm
conservation of traditional varieties is important as it
may form a gene pool for future crop improvement
programmes. In this context it is pertinent to mention
the initiative of preparing a “People’s Biodiversity

Indian J. Plant Genet. Rexour 19(1): 12-18 (2006)

Register” (Gadgil and Rao, 1998) with the aim of i)
helping people to access information on availability of
seeds of various traditional crop cultivars in different
regions, and special properties of these cultivars and
ii) help in the continuation of traditional practices of
conservation and sustainable use of biodiversity. The
declaration of the International Year of Rice 2004 by
United Nations General Assembly (UNGA) and to raise
awareness of the importance of preserving benchmark
traditional rice-based systems was a slep towards
conserving rice biodiversity (FAO, 2003).

Acknowledgements

Authors acknowledge the help provided by the farmers
in identification and sharing their knowledge on local
paddy land races. Authors also thank Dr DK Hore,
Scientist-in-charge, NBPGR, Umeam (Meghalaya) for
useful discussion and Dr S8 Malik, NBPGR, New Delhi,
for providing the IC Numbers for rice germplasm.

References

Bellon MR (1991 The ethnoceology of maize varicty managemenl:
A case study from Mexico. Human Ecology 19: 389-418.

Bellon MR (1996) On-farm conservalion as i process: An analysis
of its Components, In: L Spering and M Loevinshon (eds)
Using Diversity: Enhancing and Maintaining Genetic Resources
On-farm. IDRC, New Delhi, Indin, p 9-22.

Bellon MR and SB Brush (1994) Keepers of maize in Chiapas,
Mexico. Economic Borany 48: 196-209,

Bellon MR, JL Pham and MT Jackson ( 1997) Genetic conservation;
a role for rice farmers. In: N Maxted, BV Ford-Lloyd and
1G Hawkes (eds) Planr genetic conservation: the in situ
approach. Chapman and Hall, p 263-283,

Brush SB (1995) In situ conservation of landraces in centers of
crop diversity. Crop Sci. 35: 346-354.

Chambers R, A Pacey and LA Thrupp (1989) Farmer First: farmer
innavation and agricultural research. Intermediate Technology
Publications, London, UK, Das GR and T Ahmed (1995)
Conservation of rice genetic resources of NLE. Indin. Proc.
Sem. Agric. Sci. Soc. NE India, p 10-20.

Das T and AK Das (2004) On-farm conservation of rice diversily
and farmers’ knowledge of local soils: A case study in Barak
Valley, North-East India. fntermational Journal of Ecology and
Environmental Sciences 30: 199-205.

Deb D (1999) In search of the forgotten rice vaneties. Down fo
Earth 8(1): 56-57.

Dennis IV (1987) Farmer management of rice variety diversity
in Narthern Thailand, Unpublished Ph.D.Dissertation, Cornell
University, Michigan University Microfilms, Ann Arbor.

Gadgil M and PRS Rao (1998) Nurturing Biodiversity: An Indian
agenda. Centre for Environment Education, Ahmedabad,
163p.

FAO (1998) The state aof the worlds plan genetic resources for
food and agriculture. FAQ, Rome, 510p.



18 Indian Journal of Plant Genetic Resources, Vol. 19, No. 1 {2006)

FAO{2003) International Year of Rice 2004 Concept Paper. FAQ,
Rome

Harwood RR (1979) Small farmer development-Understanding
and Improving farming systems in the humid tropics. Westview
Press, Boulder, Colorado.

Hore DK and BD Sharma {1991} Collection, evaluation and
conservation of rices of Scuth Asia with special reference to
North East India. Indian J.Plant Genet. Resour 4{1}: 61-7.

Hore DK {1999} Rice germplasm diversity in Arunachal Pradesh.
Indian J. Plant Genet. Resour. 12(3): 302-306.

John KJ and MA Nizar (1998} Collection of rice germplasm from
Malabar, Kerala. IndianJ. Plani Gene. Resour. 11(2): 173-181.

Kothari A (1997} Conserving India’s agrobio-diversity: Prospects
and policy implications. Gatekeeper Serics SA65, Intemational
Institule for Environment and Development (HED), 20p.

Kshirsagar KG and S Pandey (1596} Diversity of Rice Cultivars
in a rainfed village in the Orissa state of India. In: L Sperling
and M Loevinshon {cds) Using Diversity: Enhancing and
Muaintaining Genetic Rescurces on farm. IDRC, New Delhi,
[ndia. p 55-63.

Lambert DH {1985} Swamnp Rice Furming: the indigenous Pahang
Malay Agricuitural System. Westview Press, Boulder and
London. Lando RP and S Mak (1994} Rainfed Lowiand rice
in Cambodia: A baseline study. IRR] Rescarch Paper Series
152, International Rice Research Institute. Manila. the
Philippines.

Maheshwari JK {1996) Maintenance and conservation of *Heirloom’
varieties in Indian agroecesystems. In: L Sperling and M
Loevinshon{eds} Using Diversiry: Enhancing and Maimaining
Genetic Resources on farm. IDRC, New Detlhi, India,
p 309-317.

NBPGR (1999} Jai Vigyan National Science and Technology Mission

Indian J. Piant Genet. Resour. 19(1): 12-18 (2006)

on the conservation of Agrobiadiversity, Indiun Council ol
Agricuitural Research, New Deihi, 32p.

Paroda RS and 8S Malik (1990) Rice genetic resources, its
conservaticn and use in India. Gryze 27: 361-369.

Paul A (2003) On-farm conservation and Farmers’ mangement of
rice diversity: A case study from Barcak Vatley, Nerth-East India.
M. Phul thesis, Department of Ecology and Envirenmental
Scicnce, Assam University, Silchar, 57p.

Pratap T and B Sthapit (1998) The challenges of managing the
agrobiodiversity of the Hindu Kush Himalayan region: An
overview of issues, 1n: T Pratap and B Sthapit (eds) Managing
agrobiodiversity: Farmers changing perspectives and institutioned
responses in the fHindu Kush-Himalayan region. international
Centre for Integrated Mountain Development. p 1-30.

Richaria RH {1979} An aspect of genetic diversily in rice. Oryra
16¢1): 1-31.

SharmaSD, VR Vellanski, KL Hanki und RR Singh {197 1) Primitive
and current cultivars of rice in Assam; A source of valuable
genes. Curr Sci. 40(6): 126-128.

Shiva V, ¥ Ramprasad, P Hcgde, O Krishnan and R Holla Bhar
{1995) The seed keepers. Navdanya, New Delhi, 156p.

Sperling L and ME Loevinshon {1993) The dynamics of adoption:
distribution and mortality of bean varieties smong small farmers
in Rwanda. Agric, Syst. 41: 441-453.

Swaminathan MS (1998} Government- Industry, Civil socicty
partnerships in integrated gence management. Indian J. Plant
Genet. Resour, 12(3): 307-316,

Vijayalakshmi K and A Nambi {1996) Towards setting up of 2
community seedbank- Experience from Chengam, Tamil Nadu.
In: L Sperling and M Loeviashon (cds) Using Diversitv:
Enhancing and Maintaining Genetic Resources on furar. [DRC,
New Delhi, India, p 281-288.



