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Rationale 

The mission was conducted from March 7-17, 2012 with the temporary GIZ Shillong Office 

as a basis. The initial Terms of References were focussed on the potential of trout culture, 

based on a request from the Department of Fisheries (“Aquaculture development- trout 

farming as part of a green value chain”). Due to the variety of subjects and opportunities 

identified, the content and outputs of the mission were, in accordance with the GIZ Program 

Director and Senior Counterpart staff, modified and extended, as the findings revealed more 

possible inputs into the climate change adaptation potential of Meghalaya state. 

Nevertheless, support of trout farming and the planned rehabilitation and modification of the 

premises to showcase practical adaptation measures could be a promising side activity. 

1. The bigger picture 

The project, Climate Change Adaptation – North Eastern Region (CCA-NER), is at present 

covering the states Meghalaya, Nagaland and Sikkim. Focus is the assistance climate 

change adaptation measures and capacity development as identified by the State Action 

Plans for Climate Change. For Meghalaya, the impressive 160 pages volume was drafted by 

a multi-sectoral working group in 2011 with GIZ support. 

Fisheries and Aquaculture development was identified as one of the priority measures in the 

“Road Map for implementation of the State Action Plan for Climate Change”,  which was one 

of the first outputs of CCA-NER. The sector is also a priority of the “Integrated Basin 

Development and Livelihoods Programme” (an initiative supported by the Central 

Government and the Meghalaya State Government) and it’s planned “Meghalaya State 

Aquaculture Mission (MSAM)”. Both initiatives are an excellent opportunity for CCA-NER in 

respect to support, cooperation and application of GIZ experience. 

Meghalaya State with its different areas of temperate, sub-tropical and tropical climate and 

its rich and diverse biodiversity is seen as fragile and highly vulnerable to Climate Change. 

The latter seems in particular to affect the rainfall pattern, which, despite being the highest in 

the world in certain areas(up to 11,952 mm per year), shows a declining trend. Based on the 

future climate projections, it is expected that the water availability will further decrease in 

particular during the dry season. This will increase the vulnerability of agriculture and its main 

crop, rice, with a predicted decrease in yield of 9 %. Agriculture is further the source of 

livelihood for 70% of the state population. 

Next to this, extreme weather events, causing flash floods are predicted to increase, 

worsening the already existing rampant soil erosion.  

Improved water management with all its related sectors is thus seen as a key issue and 

priority to address climate change in Meghalaya.  
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2. The Fisheries Sector 

Meghalaya is endowed with water resources in the form of natural rivers and lakes but also 

has reservoirs and ponds which benefit from the rainfall during the wet season. However, the 

uneven terrain, lack of infrastructure and the intense dry season are constraints to develop 

the full potential (MSAM). The state produces about 4.500 t of fish, which is insufficient for a 

population of 2,964.007 (2011), leaving an estimated gap of 14.500 t annually (MSAM). As a 

consequence, most of the fish consumed in the state is based on imports from e.g. Andhra 

Pradesh.  

 

 

Fig. 1: Shillong fish market, vendor with different Cyprinid species (Catla, Silver Carp, Common Carp). 

 

However, the situation is of an advantage for local aquaculture producers, as they obtain off-

farm prices for e.g. live fish (Cyprinids) of up to 500 Rupees/kg. In comparison, the price 

range in Shillong market is 130-150 Rupees/kg. 
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Fig 2: Shillong fish market: Imported Magur (Clarias batrachus) selling at 400 Rupees/kg (alive). 

 

3. Fisheries sector sub-topics and recommendations 

3.1 Water management and Aquaculture 

Water management goes hand in hand with aquaculture development through either 

construction of new or utilisation of existing reservoirs and fish ponds (rain fed or with own 

water supply). There is a remarkable experience with aquaculture in India, being a part of the 

Asia-Pacific region which accounts for 89 % of the worldwide production. India is also the 

second largest producer in the world and has developed very successful integrated systems, 

e.g. carp poly-culture, using indigenous Catla, Rohu and Migral plus “exotic” Common Carp, 

Silver Carp and Grass Carp species.  

However, most parts of Meghalaya are similar to conditions in Germany and suitable for cold 

water aquaculture only, which restricts species selection and affects growth and production.  

Aquaculture development is an ongoing integral part of the extension service of the 

Meghalaya State Department of Fisheries with responsibilities under the District Fisheries 

Offices and its Superintendents.  
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The author was able to visit eight farms together with Mr. K.N. Kumar, Principal Secretary, 

Department of Fisheries, Government of Meghalaya, which received support under the “1000 

ponds scheme” during 2005-2006.  

 

 

Fig. 3:  Mr. Twelveson, a beneficiary of the “1000 pond scheme” and a very proud fish farmer close to 

Shillong. He sells live carp for 400 - 500 Rupees/kg. 

All farms and ponds were found to be in very good order, the owners in high spirits. They all 

admitted that aquaculture secures their income and in particular the education of their 

children to a large extend. All would like to increase their pond area. Two farmers also 

ventured into production of fingerlings as they are of high demand and farmers are generally 

forced to purchase seed from visiting traders or at the border to Bangladesh. In respect to 

fingerling supply from outside sources, the high mortality rate was criticised.  

Recommendations: 

A. Integrated Aquaculture: CCA-NER should consider including water management and 

aquaculture development into its climate change adaptation portfolio, in particular if 

areas are selected as model cases for rural development. With support of GIZ, the 

WorldFish Centre (a BMZ supported CGIR centre) has developed, tested and 

implemented the model of Integrated Smallholder Aquaculture, which is very suitable 

for arid and semi-arid areas due to creation of reservoirs/ponds which play a key role 

in the farm economy. GIZ has applied the model in various regions. 
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B. Species: The Department of Fisheries recommends the culture of carp species, 

keeps broodstock and produces fingerlings e.g. at the East Khasi Hills District HQ in 

Shillong (the premises were visited). Farmers, in particular in the low lands, also grow 

Tilapia (T. mossambicus) and Magur (C. batrachus). The latter is a facultative air 

breathing species and has the advantage of staying alive over longer periods after 

being harvested. It also fetches a higher price in comparison to carp species, (see 

Fig. 2). T. mossambicus is usually easy to produce and one of the favourable 

aquaculture species worldwide. A testing of an increased production potential for both 

species it thus recommended. 

C. Cooperation and research: GIZ has considerable experience in aquaculture 

development involving Tilapia (an indigenous species to the African continent) and 

Clarias species. A partner in this respect was the Rhodes University of Grahamstown, 

Grahamstown, South Africa, with its Department of Ichthyology, which has developed 

simple techniques to reproduce Clarias species in rural areas.  Clarias is also suitable 

for the production of hybrids, which show a much better growth rate. A recommended  

GIZ consultant is Prof. Dr. Thomas Hecht (Emeritus), who could provide valuable 

inputs into the development of Sport Fishing (see Chapter 4.4),  infrastructure 

development and aquaculture research. Here, a cooperation with the Fisheries 

Science Department (contact: Dr. Bhuyan ) of St. Anthony`s College Shillong could 

be envisaged. St Anthony’s is a part of the Don Bosco institution which also receives 

funding by the German Ministry of Economic Cooperation and Development, BMZ. 

The Department could also be supported in respect of further testing of indigenous 

species for their aquaculture potential.  

D. Capacity Development: Don Bosco manages the Rural Resource and Training 

Centre, RRTC, Umran. The Centre offers various training courses in agriculture, 

aquaculture (see Fig. 4), waste management, organic farming and composting. It 

could be thus utilized for training of farmer groups or counterparts cooperating with 

the programme. It could be further supported to develop and carry out capacity 

development in respect to Climate Change Adaptation.  
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Fig. 4: Common Carp (brood stock) from the Rural Resource and Training Centre, Umran. 

 

3.2 Riverine fisheries: Sanctuaries 

The creation of protected areas (sanctuaries) is meanwhile an acknowledged tool in Climate 

Change Adaptation, as functional protected areas are considered as healthy ecosystems 

which are more resilient. The same applies to the aquatic environment, where e.g. the 

signatory states of the Convention of Biological Diversity (CBD) have agreed to establish 

10% of their territorial waters as protected areas till 2020. 

Recommendations: The creation of sanctuaries is also a priority of Meghalaya State 

and thus worth to be supported, also under the aspect of recruitment of fish into the 

surrounding, exploited areas. Ideally, a part of a river or lake should be imbedded in a 

protected ecosystem, e.g. a forest, with inclusion of traditional management systems 

and community participation. The development of eco-tourism and sport fishing as 

additional income generation and provision of environmental services would be of  

further advantage. 

Additional support could also be rendered by an upcoming BMZ supported project, 

which is strengthening the management and biodiversity of Ecosystems under the 

framework of TEEB (The Economics of Ecosystems and Biodiversity). 
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3.3 The Shillong Trout Farm, a future Eco-Park? 

The trout farm is a part of the assigned CCA-NER office and located in the valley below the 

office buildings (Fig. 5). 

 

 

Fig. 5:  Shillong Trout farm, non functional since approx 10 years. 

 

 

It used to produce Brown Trout and Rainbow Trout but is non-functional since approx. 10 

years. The original water supply system is no longer in place, only one pipe taps some 

underground water for the grow-out pond from the nearby stream. According to staff, the 

trickle will, however, even cease during the end of the dry season. The flow rate measured 

on February 12 was 70 l/min and was not sufficient to keep the water level (Fig. 6).  

The existing four raceways and the siltation pond were found to be dry. The concrete 

structure of all ponds showed cracks (Fig. 7).  

There seems to have been an attempt to repair the grow-out pond by application of approx. 

three cm of cement plaster, however, according to staff, the measure did not prevent 

leakage.  

A small hatchery building was once located downstream of the grow-out pond, today, only 

some parts foundation are visible. 
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Fig. 6: Water supply measurements, Shillong Trout Farm grow-out pond (14.03.2012) 

 

 

 

Fig. 7: Shillong Trout Farm: Grow-out pond, details of repair and cracks. 

 

Water parameters were tested using a German “Tetra 6 in 1 Test” which determines the 

most important water quality parameters of aquarium water, namely Nitrite, Nitrate, General 

Hardness, Carbonate Hardness, pH and Chlorine. 
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All parameters were found to be under the category “safe” (Fig. 8). 

 

Fig. 8:  Water parameters from intake of Shillong Trout Farm. (Left to right: NO2, NO3, GH, KH, 

    pH). All parameters are in the “safe zone”, following the German aquarium water standards.  

 
An inspection of the water source turned out to be a pleasant, 50 minute walk  along a mostly 

dry and rocky river bed, ending at a waterfall (Fig. 9 and 10). 

 

 

Fig. 9: Pipes and retention barriers approx. 2 km upstream  
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Fig. 10: Waterfall at the end of the valley: an approx 50 min walk from the trout farm 

 

Pipes are found all over the valley floor, draining water from different retention barriers. 

Several functional wells as well as water kiosks were found along the slopes. Their drain 

pipes of 12-15 cm diameter seem to belong to the Shillong water supply scheme. 

 

 

Fig. 11: Water kiosk along the valley slope 
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Recommendations:  

A.  Infrastructure: The status of the concrete structures, including the protection walls 

in the river bed and the possibilities to fix cracks etc. should be checked by a 

consulting firm. Based on the findings, a repair could be envisaged. The same 

applies to the original water supply system and its retention barrier. Here, the 

original construction plans should be of help. If a new water supply system needs 

to be installed, water should be tapped from the river bed, however, any rivalry 

with existing drinking water supply schemes should be avoided. Next to this, water 

parameters (incl. pollutants) should be tested by a laboratory. Based on the 

results, the Government/Project should consider the inclusion of water 

purification. 

Therefore, a detailed costing study by an engineer should be conducted to ensure 

a regular supply of water from the source through repair/construction of 

infrastructure at source and/or from the water source to the trout farm. The study 

should also make recommendations concerning needed technology. 

Based on the outcome of the feasibility study an engineering office should also 

come up with a detailed action and procurement plan. 

B. Species: As the farm is envisaged to be turned into a learning centre, the species 

selection should also suit a learning purpose, in this respect aquaculture and 

biodiversity of common cultured species and indigenous species. Trout, I am 

afraid, is not among them. For indigenous species, I recommend to involve the 

Fisheries Science Department of St.  Anthony College, as they currently conduct 

research on indigenous species, like Mahseer. The initiative should also be 

welcomed, as the water supply of the experimental ponds of the College has 

ceased. The final decision, however, should be with the owner of the premises, 

the Department of Fisheries. 

Further, a co-funding and cooperation with the Department of Fisheries should be 

targeted, this includes further construction measures like hatchery structures, 

fencing etc.  

C. Green design/set-up/ construction: Based on a feasible rehabilitation, I would 

recommend to conduct a competition for a “green and climate change relevant” 

design of the premises. Waste management, water management (e.g. ram pumps 

for irrigation), landscaping and cultivation of indigenous plants would be a 

valuable addition. 
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3.4 Sport Fishing 

Sport fishing, a rising sector in the tourism industry worldwide, usually goes hand in hand 

with eco-tourism, conservation, protected area management, community participation and a 

clean environment. The development of angling tourism is part of the proposals of the 

Meghalaya State Aquaculture Mission with sites to be developed, e.g. at Ranikor. However, 

the development needs a sound concept to suit the needs of the occasional recreational 

angler who is happy to fish for some carp in a pond, versus the high end, fly fishing  

community, who (like birdwatchers) are willing to travel to remotest places to spend a 

considerable amount of money for their pleasure. 

Recommendations: For the assessment of the sport fishing potential and its tourism, 

a detailed study with description of potential angling species, sites, surrounding areas 

plus status of the environment, conservation and infrastructure is needed. The latter 

should also include waste management/pollution and the possibility to involve 

communities. GIZ was involved in the development of various eco-tourism 

programmes, e.g. in South Africa, where sport fishing is already an important part of 

the eco-tourism sector.  

 

4 Points to ponder (further recommendations) 

 4.1 Agriculture and related sectors 

In general, the GIZ agriculture division could provide inputs into most of the measures 

proposed by the Meghalaya State Action Plan on Climate Change for the agriculture sector. 

Next to fisheries and aquaculture, these are in particular value chains and climate proofing, 

horticulture, livestock management, irrigation and improved and stress tolerant rice 

production, i.e. the System of Rice Intensification (SRI) which is at present applied in one the 

GIZ assisted programmes in the Mekong Delta (Tra Vinh Province). GIZ also has 

considerable experience in respect to support of certified organic farming, often in 

cooperation with the private sector. In India, there is e.g. experience concerning production 

of organic tea and lemon grass, certified by Naturland e.V, one of the leading organic 

certifiers in the world and partner of GIZ in various programmes.  

 4.2 Notes on biofuels 

As production of biofuel is a priority programme of the Government, CCA-NER was also 

requested to render support in respect of polyculture of Pongamia. The proposed site 

comprises of 500 ha of barren land and was selected by the local community of Mawlyngbna 
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Village of Mawsynram Block, East Khasi Hill District which will also take care and manage 

the scheme (Fig. 12).  

.  

Fig. 12: Landscape and site selected for community afforestation in Mawlyngbna Village  

 

As community participation and in particular management after planting (e.g. weeding, 

protection against fires and ruminants) is essential in afforestation schemes, there should be 

no objections against the trials, which also contribute to water shed management, Climate 

Change Adaptation measures and carbon sequestration. 

As biofuel schemes are not unproblematic and often lead to failures, I recommend a detailed 

feasibility study which should also include aspects of technology, extraction, marketing and 

economics.  

 4.3 Waste Management and Climate Change 

The waste management sector and its greenhouse gas emissions (in particular Methane) are 

of high relevance in respect to Climate Change, as Methane is known to be 20 times more 

harmful to the atmosphere than CO2. Waste management and in particular the collection and 

disposal of plastic waste seems to be a problem in Meghalaya, although some recycling and 

collection spots for plastic bottles were seen. 

Co-processing of plastic waste in cooperation with the cement industry is at present part of 

an on-going waste management programme in the Philippines (Solid Waste Management for 

LGUs, http://swm4lgus.net) but was also a part of the portfolio of other programmes.  

In India, certain advice concerning AFR could be requested from the Advisory Services in 

Environmental Management (ASEM) Programme.   

Eschborn, Germany 

18.04.2012 

http://swm4lgus.net/

