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Wise Use ?  

Indigenous approaches to Inland Wetland 

Management  
 

 

Introduction 
The ever increasing loss of natural floodplain 

wetlands to hydrological and global change, land 

use change and natural hazards is leading to 

serious environmental and ecological concerns in 

the flood plains of Assam, where wetlands (beels) 

which undertakes a range of hydrological & 

environmental function also provide an ambient 

habitat to a variety of flora & fauna of local and 

global significance and covers close to 4 percent of 

the total floodplain area and 1.29 percent of the 

total geographical area and is therefore critical.  

 

Issues and Indigenous approaches governing flood 

plain wetland under tropical climatic environment 

was evaluated at a wetland cluster; Athubhanga, 

Kharupetia, Bherbeir, Sona, Charaihagi,  Duboritoli, 

Hatiholonga, Bechamari, Gelapani, Kordoi, located 

at a distance of 70 km, east of Guwahati in the 

Kolong –Kopili sub-watershed in the Morigaon 

District, Assam, Northeast  India. The geographical 

coordinates for the site are; latitude 92
0
 17’42 to 

92
0
 27’18” and longitude 26

0
 11’51 to 26

0
 09’27”.   

As an entry point towards Wise Use of 

wetlands;“their sustainable utilization for the 

benefit of humankind in a way compatible with the 

maintenance of the natural properties of the 

ecosystem” (Ramsar COP3, 1987), RCSD initiated a 

Multiple-Use Water Services approach involving 

communities to address water related health 

issues, to enhance land and water productivity, 

improve livelihoods, recharge aquifers whilst 

providing benefits for biodiversity, amidst a 

number of natural & anthropogenic factors 

inclusive of government policies that affects the 

wise use of wetland and the lives of dependent 

communities.   

 

Based on the understandings gained from 

Multiple-Use Water Services (MUS) at the 

homestead and community scale trials, 

http://rcsdin.org/MUS_status_challenges&approaches_t

o_optimal_mgmt.pdf it is suggestive that MUS 

approach can be an ideal effort that can assist 

indigenous approaches to inland wetland 

management, without compromising with the 

ways & lives of communities & the ecological 

environment and offer guidance for the future 

management of wetlands.   

 

 

 
 

 



 

P
a

g
e

4
 

Water regulation in the wetlands  
wetland cluster; Athubhanga, Kharupetia, 

Bherbeir, Sona, Charaihagi,  Duboritoli, 

Hatiholonga, Bechamari, Gelapani, Kordoi, of 

varying shape and size covers a total area of 1.743 

sq miles which acts as a natural water reservoirs 

earlier free feed by kolong and kopili river has 

been restricted by the dike and changes in the 

water flow regime, where majority of the sluice 

gates being defunct, the only major feed into the 

wetland cluster is form the surface runoff during 

monsoon from the North-east which regulates 

with the wetland cluster and in-flow through some 

breach on the dykes of kopili river during floods. 

Flooding impact from river kolong a tributary of 

river Brahmaputra is largely related to water level 

rise in Brahmaputra, is long lasting and 

pronounced, while flooding from river Kopili relate 

to flash floods.  

As the area is overlain by unconsolidated alluvial 

sediments of the Quaternary age, differentiated 

into recent flood plain & channel fill deposit of the 

Kolong & Kopil river system, groundwater occurs 

as semi-confined to near surface conditions and in 

the deeper horizon, under semi-confined to 

confined conditions with depth-to-water level 

being largely controlled by annual precipitation. 

Inferences based on 2010-2012 water level 

fluctuation in comparison with the decadal past 

(1989 to 1998) exhibited 2.83 mbgl for pre-

monsoon, 1.73 mbgl for post-monsoon period, 

with an average annual rainfall of 1770 mm now 

refers to the fact that there is a declining trend in 

the phreatic surface during the pre-monsoon 

period by an additional 2.32 m with a decline in 

the average annual rainfall by 239.1 mm, thereby 

influencing the rise in the capillary fringe which 

affects the water dependent food & livelihood 

generation activities and the environmental 

services of the wetland ecosystem as well as a 

shrinkage in the wetland areas. 

Field level monitoring observation and feedback 

from local communities on water level fluctuation 

in farm ponds, open wells and discharges in 

shallow tube wells (STW) refer to a close 

relationship to the corresponding water level rise 

in the river discharge in Kolong and Kopili. Thus 

their exist a close relationship of the wetlands in 

relation to water regulation–water table recharge 

and discharge governing the local, surrounding 

ground water and the eco-hydrology, vis-a- vis. 

ground water playing a significant role in supplying 

water to wetlands which establishes the 

hydrological interrelationship between surface and 

ground water and the basis for appropriate site-

based management planning. 

 

Socioeconomic setting & resource 

dependency  
The wetland area in majority is inhabited by the 

Tiwa or Lalung; a plains tribe community 

representing a group of ethnically distinct 

indigenous people living in the humid tropical 

ecosystem. These communities with low per capita 

income are entirely dependent on natural 

resources for food and livelihood and practice 

subsistence rain fed farming, daily wage and 

fishing as their core household economy which is a 

highly climate sensitive sectors. Majority 81.57% of 

the dwelling are made up of bamboo with 

thatched roofing or partially mixed structures of 

wood and concrete, and the domestic energy 

needs for cooking for 99.26% is based on firewood.  

Bicycle is the most affordable mode of transport 

for 69.43%, of the population, while another 

21.72% rely on foot to commute. 8.3% household 

own canoe and operate during floods for 

transport.  

 

The socio-economic value of the wetlands; for fish, 

wild edibles, medicinal plants, fodder, building 

materials, water, well drained fertile agricultural 

land and grazing grounds had attracted 

settlements into the area about 200 years back 

initially by only a few households, later joined by 

more households in time, where human 

settlements located themselves away from the 

wetlands. Biotic resources; edible herbs, medicinal 

plants, fish, mollusk & insects obtained from the 

wetlands by almost every household are mostly 

sourced on day to day basis for self consumption. 

While majority of the dwelling material; thatch & 

reeds are primarily obtained from the wetlands 

during winter. While those households within the 

wetland fringe source water from wetland for 

drinking & washing and for their 

livestock’s.   
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Wetlands also support growing of staple food; bao 

paddy by simple broadcast technique and water 

for irrigating winter paddy. While mats produced 

from reed are mostly used as bedding material or 

for use as drying surfaces for self use.  

 

Table 1: Wetland dependencies  

Wetland resource  Households   

Water for drinking & washing   35.47% 
Fish, mollusks, insects  collection 100% 
Edible Herbs & Medicinal plants     100% 
Farming; Boro rice (Irrigation water) 23.09% 
Farming; Bao rice (Deepwater)  50.49% 
Fuel wood extraction 68.30% 
Building material (Thatch, Reeds)  81.57% 
Fodder grass, grazing   66.03% 
Pith, Reeds (mats for self use) 61% 

Source: RCSD Baseline Survey2010. 

 

A continuous shrinkage in the wetland areas form 

varied anthropogenic impacts and seasonal 

declining water accumulation trends in the 

wetlands is leading to a reduction in the  resources 

availability once in plenty. The survival of these 

wetlands and their resources are not only 

important for human nutrition and economy, but 

also as a habitat for a number of aquatic flora and 

fauna, including migratory and indigenous birds 

species and most importantly for the ecologically 

functions.  

 

Indigenous Knowledge and Wise Use  
 

Local farmers cultivating paddy as a major food & 

economic activity within the wetland fringes 

during winter and summer, over time have 

developed considerable knowledge on the soil 

fertility, drainage and hydrology of the areas they 

cultivate. Farmers usually cultivate Asra and Bao 

paddy which have the capacity to withstand water 

stagnation or flood to various levels in the 

temporal and seasonal waterlogged wetland areas 

by broadcast technique after an initial ground 

clearing and intercultural operation with bullock 

drawn rake (bindha) and hoe. Farmers act as living 

repository of indigenous germ plasma and chose 

from a variety (Tara bao, Rangi bao, Tulsi bao, Pani 

kekua, Garo bao, Dil Bao) depending upon the 

location specific characteristics. Adopt traditional 

biological control measures; e.g. PosoXa 

(Eupatorium odoratum), bel (zizipus sp), dead frog, 

crabs, fish for crop pest management during the 

cropping period without disturbing the biota 

balance. 

Based on their extensive knowledge on the 

management of the drainage regime and the 

channels, during winter, farmers utilize the natural 

drainage network within the wetlands, raise bund 

and draw water with help of canoe shaped water 

lever attached to a bamboo fulcrum, seuti 

(watering spade), to a limited extent (10%) in 

recent time with surface water pumps  for 

cultivating Boro paddy or summer rice, 

traditionally grown in the low-lying areas as a shift 

from risk period  (monsoon/floods) to risk free 

period (winter).  

 

With a good understanding of the local hydrology, 

seasonal rainfall and flooding patterns, farmers 

have mastered the knowhow to regulate the 

surface runoff & water level in the wetlands using 

soil bags as bunds along natural water course 

during monsoon which help in availing adequate 

water for ahu and sali paddy grown under rainfed 

condition. This involves commune decisions 

making about the clearing of natural rivulet 

network, bunding and their management. 

 

Farmers recognize the importance of wetland 

flooding in maintaining soil fertility through 

nutrient loading, controlling soils processes for the 

viability of agriculture and increase in natural fish 

production prefer to regulate the flood inlet on the 

embankments on river kolong and kopili to assist 

flooding during the monsoon and subsequently 

reduce the water level during the crop (paddy) 

harvest period. The said activity in addition 

improves the recovery of the natural vegetation 

and biota; an important source for food, medicinal 

plants, fodder and firewood (Table 1) and 

improves ecosystem services within the wetlands.  

However as of date majority of the flood gates 

have gone defunct and have become a source of 

sorrow.    

 

Traditionally, the wetlands (beels, dobas) have 

been a common property resources of the 

community and community based management 

has been based on conservation principles, where 

fishing is restricted in nesting areas during the 

breeding season and fishing in general is permitted 
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to the maximum only for self consumption, while 

solar and smoke drying of fish is not permitted 

which can possibly lead to sale and 

overexploitation of resources. Inferences from 

baseline study also supports the PRA findings, 

where primary livelihood source for 86.9% of the 

population depend on agriculture, 7.16 % on Govt. 

service, 3.20%  skilled labor, 0.75%  odd jobs, 

0.56%  for non skilled labor and fishing or both and 

another 0.18%  on handicrafts while 0.56% gave no 

response.  

 
In addition to direct sourcing of firewood from the 

wetlands, traditionally households grow bamboo, 

Bael (Aegle marmelos), Otenga (Dillenia indica), 

kadam (Anthocephalus Cadamba), pitha, koroua, 

bhelu (false hemp tree), moss, simolu (Bombax 

Malabarica), within the homestead trees which 

are least susceptible to water logging, also 

undertake cultivation of Dhaincha (Sesbania 

aculeata) a green manureing crop as a firewood 

resource in the farm fields which together reduces 

fuel-wood extraction by 32.7% from the wetlands. 

Growing dhaincha in the farm field simultaneously 

help farmers in maintaining soil productivity by 

providing low-cost nitrogen inputs to their crop 

production system and as a good companion crop 

for wetland rice cultivation.  

 

Food Web 
Birds are higher up in the food chain their broad 

spectrum occurrence across the season highlights 

the ecosystem richness. Communities in the area 

have recorded 49 bird types (Plate-I), resident and 

migratory nature inhabiting the wetlands, where 9 

species are frugivor & florivore, 4 are ganivor, 31 

insectivore to carnivore; Xen (Spilornis cheela), Red 

Kite (Milvus milvus), Whitebreasted Kingfisher 

(Halcyon smyrnensis) Spotted Owlet (Athene 

brama) and 5 are omnivore. A considerable 

presence of insectivore to carnivore birds 

exemplify the health of the wetland and marsh, 

rich in organic matter which generates substantial 

energy exchange; phytoplankton’s on which 

zooplanktons, crustaceans, mollusks, insects, fish 

and frogs build upon reaching the bird tropic level 

in the food chain, exemplifying ecosystem system 

functionality. As insectivorous birds help farmers 

in management of pest; grasshopper, stem borer, 

gandhibug, aphids, cutworm, molecricket 

observed in farm trial plots, farmers still prefer to 

continue farming based on traditional pest 

management techniques vis-a-vis farmers by 

adopting traditional biological pest control 

measures help increase species richness at every 

level of the food chain.  

 

Surface water quality in the wetlands is presumed 

to be in healthy, an observation based on presence 

of damselflies, an important bioindicator of water 

quality seen during the monsoons along the 

wetland fringes. The presence of four bird species; 

White Wagtail, Black Drongo, Balimihi, Barbet 

which predate on dragonflies & damselflies 

supports the credence. It is being thus presumed 

that Indigenous organic agriculture approach in 

the said wetlands based on low-external input 

together with Indigenous cultural beliefs, values 

and cultural practices somewhat holds good in 

maintain the natural systems and biodiversity.  

 

However changing hydrological conditions 

(http://rcsdin.org/Hydrogeology_assmt_Rpt.pdf) in the 

wetlands is leading to a change in species 

composition and richness and in ecosystem 

productivity, where until recent past food 

production in the wetlands was sufficient for 

communities to last for nine months and beyond, 

while at present food insecurity has increased 

beyond six month for the small & marginal land 

holders who constitute 92% of the population. 

Communities’ report of disappearance of turtles 

once noticed in plenty, indicative of habitat loss 

which played important roles in vegetation 

management and scavenging on dead organisms 

to maintain healthy freshwater ecosystem within 

the wetlands. Similarly the disappearance of fox 

population and increased conflict of Jungle cat 

(Felis chaus) with human habitat for food 

(chickens and ducks) is indicative that there is a 

decline in the aquatic vegetation, a valuable food 

source especially for waterfowl, also indicates that 

waterfowls are on the decline.  

 

Management by the State Authorities 
Large water bodies in the state are usually under 

the control of the Revenue Department 

(Settlement), however there also exist community 

managed wetlands under beel committees. Since 

1977, a significant number of beels has been 

handed over to the State (Assam) Fisheries 

Development Corporation for revenue generation 

and maintenance. Under the present system of 

management the beels are leased out to private 
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parties for a specific period under each agreement 

and local communities lose their right, access and 

ownership to wetlands and the resources (water, 

biota). This management approach restricts 

community participation and limits the traditional 

wetland management principle, based on a pro 

“wise use concept”.  
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