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Introduction:

India  is known for its inland fishery resources and once with rich indigenous fishery  resources with great biodiversity. The poor inland fishers and rural community depended for their livelihood and food security on these indigenous species. India has vast inland fishery resources in the form of rivers and canals (195210 km),reservoirs (2-94 million ha), tanks and ponds (2.41 million ha), floodplain.lakes  and derelict waters(0.79 million ha), offering tremendous scope for fish production.(DAHD&F, Ministry of agriculture Govt. of India, 2009)
The capture fisheries in the rivers, lakes, channels, flood plain water bodies including beels, flood plains reservoirs, tanks and ponds, were always the rural livelihoods and food security base. The developments in composite fish culture in the past few decades shifted the importance to producing Indian major carps and selected exotic carps. Simultaneously  the degradation of different water bodies due to various reasons had affected the biodiversity, the quality and quantity of fish obtained from the water bodies. But the  overall inland fish production now  highly dependent  on aquaculture of Indian major carps, 3 exotic carps and scampi has gone up. In the past decade the inland fish production in India has gone up over the marine production, mainly due to increase in aquaculture production ie 2.4 million tonnes from aquaculture  out of 3.2 million tonnes of in land production in 2002-2003.).0.8 million tonnes from reservoirs and 0.2 million tonnes from other open waters.Carps constitute 87% of the inland aquaculture production.
Among the different fishes , indigenous species that had lost importance and gone down in production are also the so called small and indigenous species (SIS). The indigenous varieties which grow to a size of 25 cm or 9 inches in mature or adult stage in their lifecycle are known as “SIS” (Small Indigenous Species) (Felts et al., 1996).The size specification may not so rigid. There have been many studies  done in Bangladesh in this regard. Ali (1997) has identified at least 143 species of SIS in Bangladesh.

This paper tries to  look into the importance of SIS in the context of social, livelihoods and food security of the inland fishers and rural population, the significance and importance of SIS in inland fisheries policies in India and  recommend policy attention to the aspect.
Importance and relevance of SIS in local livelihoods, food and nutritional  security 
Before getting into further details it would be better to know some major species of SIS. The following table is based on a Bangladesh study by Ali (1997) on selected SIS. Most of the species could be common for India too though it may not be a comprehensive list.
	Scientific name
	Bangla name
	Fishbase name
	Max. size (cm)

	Ailia coila
	Kajuli, Baspata
	Gangetic ailia
	16.3 (Hussain, 1999)

	Amblypharyngodon mola
	Mola, Moa
	Mola carplet
	9.20 (Hussain, 1999)

	Anabas testudineus 
	Koi
	Climbing perch
	22.0 (Bhuiyan, 1964)

	Aspidoparia morar
	Pioly
	-
	13.0 (Rahman, 2005)

	Badis badis
	Napit koi
	Badis
	6.80 (Hussain, 1999)

	Botia dario
	Bou, Rani
	Bengal loach
	15.1 (Rahman, 2005)

	Botia lohachata
	Bou, Rani
	Reticulate loach
	11.0 (Author)

	Chanda nama
	Nama chanda
	Elongate glass-perchlet
	10.3 (Hussain, 1999)

	Chanda ranga 
	Chanda
	Indian glassy fish
	8.70 (Hussain, 1999)

	Channa orientalis
	Gachua
	Walking snakehead
	19.0 (Author)

	Channa punctatus
	Taki
	Spotted snakehead
	31.5 (Hussain, 1999)

	Clarias batrachus
	Magur
	Walking catfish
	37.9 (Hussain, 1999)

	Colisa fasciata
	Khalisa
	Banded gourami
	10.0 (Rahman, 2005)

	Colisa lalia
	Lal khalisha
	Dwarf gourami
	8.80 (Rahman, 2005)

	Corica soborna
	Kachki
	Ganges river sprat
	4.50 (Author)

	Danio devario
	Chap chela
	Dind danio
	10.6 (Hussain, 1999)

	Esomus danricus
	Darkina
	Flying barb
	13.6 (Hussain, 1999)

	Glossogobius giuris
	Bele
	Tank goby
	29.2 (Rahman, 2005)

	Gudusia chapra
	Chapila
	Indian rivershad
	20.0 (Rahman, 2005)

	Heteropneustes fossilis
	Shingi
	Stinging catfish
	30.0 (Author)

	Labeo bata
	Bata
	Bata
	29.0 (Rahman, 2005)

	Lepidocephalus guntea
	Gutum
	Guntea loach
	10.4 (Author)

	Macrognathus aculeatus
	Tara Baim
	Lesser spiny eel
	32.7 (Hussain, 1999)

	Mastacembelus pancalus
	Guchi
	Barred spiny eel
	15.8 (Author)

	Mystus tengara
	Tengra
	-
	7.00 (Bhuiyan, 1964)

	Mystus vittatus
	Tengra
	Striped dwarf catfish
	11.7 (Rahman, 2005)

	Nandus nandus
	Meni
	Gangetic leaffish
	18.0 (Bhuiyan, 1964)

	Notopterus notopterus
	Pholi
	Bronze featherback
	35.5 (Rahman, 2005)

	Ompok pabda
	Pabda
	Pabdah catfish
	26.9 (Hussain, 1999)

	Parambassis lala
	Lal chanda
	Highfin glassy perchlet
	3.20 (Author)

	Puntius conchonius
	Kanchan punti
	Rosy barb
	9.90 (Rahman, 1989)

	Puntius phutunio
	Phutani punti
	Spottedsail barb
	4.00 (Rahman, 2005)

	Puntius sarana
	Sarpunti
	Olive barb
	52.6 (Hussain, 1999)

	Puntius sophore
	Jat punti
	Pool barb
	12.3 (Hussain, 1999)

	Puntius ticto
	Tit Punti
	Ticto barb
	11.3 (Hussain, 1999)

	Rohtee cotio
	Dhela
	-
	10.8 (Rahman, 2005)

	Salmostoma bacaila
	Chela
	Large razorbelly minnow
	16.8 (Hussain, 1999)

	Salmostoma phulo
	Ful chela
	Finescale razorbelly minnow
	9.90 (Bhuiyan, 1964)

	Securicula gora
	Ghoro chela
	-
	24.5 (Rahman, 2005)

	Xenentodon cancila
	Kakila
	Freshwater garfish
	27.4 (Hussain, 1999)

	
	
	
	


The source of small indigenous  species  of fish remains the capture fisheries from rivers, canals, lake and capture cum culture fisheries in beels, oxbow lakes, other flood plain waterbodies, reservoir, tanks and ponds. In the culture cum capture system, the SIS are mostly autostocked or very rarely stocked along with carps as supplementary stocks. But in the modern package of practices these fishes are eradicated as weed or predatory fishes
Though the Indian major carps and other exotic carps would have  gone up in production and found its way to distant markets, the SIS remained the income source of traditional fishers in the rural area mainly catering to subsistence , or local markets. 
The capture fisheries of indigenous species including  SIS  from the open water bodies had always been the livelihood base for many traditional inland fisher communities. The author had observed marginal fishers completely dependent on  capture fisheries along stretches of Godavari  and Krishna rivers in Andhra Pradesh and the Kolleru lake(vaddies). Same is the case in all major river systems and other water bodies. The degradation of all these ecosystems have started affecting the livelihoods base of these communities seriously. A study conducted by Tyagi in Uttar Pradesh and Bihar along the Hardoi-Bhagalpurstretch of River Ganga shows that inland fishers are in the grip of severe poverty. In both states, 73.29 percent of inland fishers fall below the poverty line and 27.55 percent are classified as very poor.(Dehadri , 2007)

Saha(2003) has done a participatory study in Sunderbans on the preference of SIS among the local fishers and farmers. He studied five different systems  of small domestic ponds, big ponds, rainfed canals, land shaping ponds and low lying inundated  paddy fields. A matrix analysis was done for preference of the framers /fishers on the preferences based on taste, home use, marketability price and peoples interest to grow. Surprisingly   many species over the 6 carp species found high preferences, such as Ompak pabda, Clarius batrachus or Amblypharyngodon mola and many more species.There are at least 11 species cultured in ponds and 18 species in canals. Many of the so called “weed” or “predatory” fishes are preferred by the locals for different reasons.
In Bundelkand area of  Madhya Pradesh, when fish is harvested from the village tanks, the smaller fishes are taken by the women of  the traditional community, Dhimar to sell it in the local markets after slightly roasting it( Mathur and Pacholi,2006).

Another study done by Neena Koshy(2009) in Orissa with selected fish farmers show that many farmers prefer to culture indigenous species such as mola with the major carps realising its medicinal and nutritional value, local preference for  domestic consumption and local market demand, often harvested by family members themselves. The other supporting factors are local preference, local availability, self recruitment, low cost maintenance and high market preference.
The nutritional value of some of the SIS species is well documented by scientific studies and local knowledge in rural areas in India and Bangladesh. Thilsted et al (1997) had shown that many of the SIS have high content of calcium, vitamin A and iron content compared to the bigger fishes
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	Small Indigenous Species


	
	
	

	Mola (Amblypharyngodon mola)
	1960
	1071
	7

	Dhela (Rohtee cotio)
	937
	1260
	-

	Darkina (Esomus danricus)


	1457
	-
	-

	Chanda (Parambassis spp.)


	341
	1162
	-

	Puti (Puntius spp.)


	37
	1059
	-

	Kaski (Corica soborna)


	93
	-
	-

	Large Fish Species


	
	
	

	Hilsha (Hilsha ilisha)


	69
	126
	3

	Silver carp adult

(Hypophthalmichthys molitrix)


	17
	268
	-

	Rohu (Labeo rohita)


	27
	317
	-

	Silver carp juvenile (H. molitrix)


	13
	
	-

	Tilapia (Oreochromis niloticus)


	19
	
	5


Thilsted et al (1999) has again confirmed that in Bangladesh, the local perception  of women  on the nutritional values of fishes like Heteropneustes fossilis(shingi), Colisa fasciata (kalisha) and Anabas testudineus   (koi) increases blood volume, Mola (Amblypharyngodon mola) is good for the eyes among other nutritional benefits. In Bangladesh mola cultivation in Carp poly culture system is promoted in a campaign mode for its nutritional and food security factors.
Even in culture system or culture cum capture system, when the bigger fishes get to major or distant markets the SIS goes for local consumption or local markets.
What threatens the indigenous Fish species including the SIS

Many developments in the past few decades have been consistently threatening the biodiversity and availability of indigenous fishes including SIS in Indian fresh water bodies. Zoological Survey of India has  reported  59 fresh water species in India  is endangered, of which 25 fall under the endangered category, 20 are considered vulnerable and 14 are rare(Subramanin (1994).
The development of induced breeding of Indian major carps in  the 60s and 70s including the package of practices for composite fish culture of the three Indian major carps(Catla, Rohu and Mrigal) and the three exotic carps(Silver carp, common carp and grass carp) shifted all the concentration in culture  fisheries to these species. The package include measures to eradicate the “weed” and “predatory” fishes. Carps for 87 % of the cultured inland fish production in India.(Lenin and Harish kumar 2009).Though as mentioned in the Sunderban example above, in many extensive systems of capture and culture systems the SIS co exists as auto stocking. Many open water bodies like beels are  also being brought under limited species composite fish culture.
The best example of the degradation of the indigenous species can be found in Kolleru lake area in Andhra Pradesh where the lake encroachment by fish tanks and pollution and eutrophication has eliminated most of the indigenous species and the lake itself. Within the tanks, which follow intensive carp culture there is very little scope for any other species. The capture fisheries in the lake and the livelihoods based on them have all but collapsed. About 18 species of fish are said to have been disappeared from the lake.(Muralidharan,2003 ).
Reservoir development usually affects some of the species due to the change in the ecosystem. In  India Sugunan (1995) has  listed the major indigenous species that were affected in different regions of the country. Among the SIS species many of the Puntius species were affected. Otherwise reservoirs are reported to support fisheries for many SIS species.
The major affect of reservoir on the ecosystem is due to its effect on river flows  and ther by the environmental flow requirements of rivers. Environmental flow refers to the water considered sufficient for protecting the structure and functions of an ecosystem and its dependent species. A study by Lenin Babu and Harish Kumar (2009) in Tungbhadra river clearly shows that the livelihoods support base of the river ecosystem is degrading. Though in India as in AP, the irrigation projects mentioning the need of  retaining 10% flow downstream, there is no clear calculation of the environmental flow requirement, any policy for the same or mandatory  compliance.
Many of the peninsular rivers  like Godavari and Krishna where continuous flow is affected in summer do form several large pools called madugus which happens to be the shelter for adult fishes the potential brooders. In the absence of any regulation or management measure in place, fishers easily fish out all the available fish from the madugus leaving little for next breeding season(Muralidharan,2003).
Pollution of rivers from sewage, industries, agriculture lands and even aquaculture farms have threatened most rivers and its fishery resources. The monitoring and control of the Pollution Control Boards  to a great extent depend on designated best use classification which is more based on biological parameters, with limited control. The monitoring and regulation of chemicals and pesticides are limited(Muralidharan,2003).
The relevance of exiting Inland fisheries policies in protecting indigenous species and  nutrition livelihoods based on it
Though there is no specific policy element relevant to SIS, there are elements that are relevant  to indigenous fish and fishery as well as the dependent socio economic systems.

The fisheries being a state subject in India, the most relevant policies are the respective inland fisheries acts or leasing and licensing policies of water bodies. The origin of all the acts have the base in the historical Indian Fisheries Act 1897 which proposes the states for prohibiting destructive fishing by use of dynamite or poison. Further the state can prohibit  or regulate fishing by certain fixed gears or  the size or type of nets to be used, construction of weir etc. It also gives authority to Governments  to close a particular area of the water body or a particular season for fishing. These regulations  help in the conservation  of fishes and their habitats
For the purpose of this paper the  inland fisheries policies of West Bengal, Assam, Madhya Pradesh, Uttar Pradesh and Tamil Nadu were looked into.
Access to water bodies for capture or culture fisheries 

Licensing and leasing rules for inland  water bodies for capture and culture  forms the core area of most in land  fisheries policies. The Tamil Nadu Inland Fisheries lease and licensing rule  1972 frames separate regulations for each major river , reservoir and tank. In most other states its only specified for different types or size of water bodies

Most state policies gives first priority to fishermen cooperatives for lease and licence. Unfortunately many of the so called cooperatives are defunct. For example in  Assam there is reported to be  about 200 registered cooperatives of which 7 are operational(Upare, 2007) . In most of the states, in the absence of the capable fisher cooperatives, the water bodies get leased out to others, more on commercial lines. This alienates the the water resources and fisheries from the local community especially the traditional fishers.
The now well known intensive fish culture practices in and around the famous Kolleru lake in Andhra Pradsh is the best example of how the  local communities  get gradually alienated from the local resorces.  In 1976, the Jalagam Vengal Rao Government that wanted to help the Vaddi and Dalit communities along Kolleru issued pattas for 5,000 acres, asking families to take up fish cultivation. (Madhavi Tata 2005).Not capable of investing in aquaculture, the locals started leasing out the  area to entrepreneurs from outside. Now the entire aquaculture operation is  taken  up by the outsiders and the locals live on the annual lease amount. The encroachments of the tanks to the lake bed and the pollution had cut off the any limited access  of the local fishers had to the indigenous species.
The West Bengal leasing policy looks into the financial capacity of the fisher cooperatives before leasing out. Though important to ensure economic utilisation of the water body for fish culture, the fisher cooperatives loss an opportunity to get access for want of financial resources.
Maybe the recent Inland Fisheries policy (2008) of Madhya Pradesh in unique in that the first preference  is given to traditional fishing communities followed by scheduled tribes, scheduled caste, backward class. It has also come out clear definition for fishers. The MP policy allocates ponds 1 -1000ha to registered fisher cooperatives or groups which will get registered soon. They insist on 33% women members in new  fisher cooperatives formed.
The lease amount could be another hindrance for local fishers to go for lease. The MP policy had made the lease amounts very reasonable and made constant for 10 year lease period.

In licences issued for fishing in reservoirs in Tamil Nadu, fishers are to share the catch of bigger fishes between fishers and government in 1:2 ratio while it is 1:1 for smaller fishes. This gives a better share of SIS to fishers involved.

In states like Assam, the beels forms one of the main source of fisheries including SIS fisheries. In Assam there is a concern that the user rights are increasingly shifting towards private lease holders from fishers. The central portion of the  beels are left for capture fisheries while the marginal areas are developed for culture fisheries. In Assam the larger beels 300-1000ha is kept as open access system. Though this will be at a risk of over exploitation, the access to local fishers and community is open. In most of the beels, customary rights of tribal people and other indigenous ethnic groups are legally safeguarded. Marginal areas of beels, where women fishers usually fish, are also recognized as open access areas after the main harvesting season.(Upare,2007)
Conservation  and management of resources, biodiversity ,indigenous species 
As discussed right from the Indian fisheries act 1897, there have been provisions in the policies for conservation of resources and  biodiversity. As discussed it  proposes the states for prohibiting destructive fishing by use of dynamite or poison,. Further the state can prohibit  or regulate fishing by certain fixed gears or  the size or type of nets to be used, construction of weir etc. This is part of all state policies.
The Tamil Nadu policy specify mesh and net size regulation for specific water bodies. Many states specify minimum size of fish to be caught mainly to protect brooder fishes of major carps. No specific regulations on SIS. In most states the monsoon season are closed seasons for fishing in specific  areas again to protect brooder fishes or there is mesh regulation for the specific season.
The UP Fisheries Act 1948 and the West Bengal Inland fisheries act 1984  specify that no polluted water to be released in to the water bodies. But its not clear how such a regulation could be enforced by the Department of Fisheries without support from the Pollution control board.
Another regulation as in Tamil Nadu and Madhya Pradesh is the regulation in fishing upstream and downstream of reservoirs or water bodies  throughout, or during  monsoon season.
West Bengal bans construction of dams by persons without  providing fish passes. WB also insists on proper management of leased water bodies so as to conserve the resources and bans any conversion of the water bodies. Madhya Pradesh puts restriction on draining water from tank below the level required to maintain fish. 
West Bengal  in addition encourages use of multiple resources including sewage fed fish culture
Increasing production and productivity

The development plans of different states gives top priority for increasing production and productivity from culture fisheries and stocking in reservoirs , beels and other water bodies by supplementary stocking. Though not specified in each case the Indian major carps and the 3 exotic carps are preferred .There is very little mention of conserving and enhancing other indigenous species and especially SIS.
Is the policy working

The policy provisions are very old in most states and there has not been a comprehensive updating of the policy. There are positive  elements  that supports conservation of indigenous species or socioeconomic justice  scattered in different  state policies though each specific state policies are not comprehensive enough. Most of the provisions in the policy are hardly enforced for want of community participation in management. The current policy and development  plans give priority to increasing production and productivity and lesser importance to conserving the indigenous species and promoting the socio-economic benefits derived out of it.
Recommendations for comprehensive policy that protects resource base and resources of indigenous fishes and the dependent lives and livelihoods
Update the Inland fishery policy of each state through a stake holder  based approach. There is also scope for learning from each other state’s policy. At  present the legislations are ad hoc and piece meal. There is a need of a comprehensive policy. 
Shift priority to bringing more water  resources under fish production with equal importance to indigenous species,  from just increasing production and productivity of major carps and exotic carps. Emphasis should be given to ecosystem protection, biodiversity and above all socio economic benefit. Equal importance to be given to capture, capture cum culture and culture fisheries.
Research to look into promoting more multi species composite culture shifting from the 3 species or 6 species system to 10-16 species system as in China or Bangladesh and  review the relevance of strict eradication of” “weed” and predatory fishes. Maybe  stocking of advanced fingerlings may take care of the problem to some extent. Importance of SIS in local food security  and nutrition to be recognised and the concept promoted just not through the department of fisheries , but also through department s of health ,women and child welfare.
More research and extension work on  small and indigenous species(SIS) culture and its role in nutrition  livelihoods to be strengthened including its auto stocking possibility of hatchery production.

As in the Madhya Pradesh policy, the traditional fishing communities and  their cooperatives to be given all  priority for leasing and licensing  in inland capture and culture fisheries.
Increase lease period of water bodies for culture to 10 years as in Madhya Pradesh so that the lease holders feel more responsible to maintain the resources sustainably. 
Environmental flow requirement of all river systems to be worked out and the enact policy that ensure minimum environmental flow. The irrigation departments will have a major role to play in coordination with the departments of fisheries and environment. 
The  summer shelters  of fishes in rivers  need to be protected and managed for brooder protection.
Control of pollution in the rivers and other water bodies by pollution control board in coordination with the department of fisheries and the community.

Measures to be taken to ensure to symmetrically collect  and mange inland fish production data, including capture and culture of all species including SIS.  This will help take better policy decisions.

Genuine inland fisher cooperative societies to be promoted, strengthened and necessary financial support given for taking up culture and capture fisheries.

Women  role in inland fisheries  and fish marketing to be recognised and to insist 33% membership of women in newly formed cooperatives.
Create an enabling situation  and promote fisheries co management  in capture and capture cum culture fisheries. 

Avoidance of introduction of exotic species unless completely justified and supported by fool proof environment impact assessment.
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