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1.

Background

This case study is produced to complement the countrywide assessment on Sustainable
Development Goal target 6.5.1 completed by JVS/GWP-Nepal in 2020 with the aim to capture
progress on implementation of integrated water resources management (IWRM) at the national
and sub-national levels over 2017 baseline. The findings of the assessment are synthesized in
a ‘Stakeholders’ Consultation Report’ produced by JVS/GWP-Nepal (GWP/WECS/JVS,
2020). The 2020 assessment was produced in the ambit of the COVID-19 pandemic prevailing
in the country which limited the consultations with wider stakeholders from local to national
levels. The assessment team resorted to base the assessment on the inputs of 28 participants
who primarily represented the national level agencies/organizations and therefore much of the
information provided by them conformed to practices and barriers of IWRM implementation
at the national level. The method of assessment was considered practical given the situation
prevailing in the country and the need to complete the assessment in short period of time.
Without entering into the critique of the methodology used, this case study is produced to
support the argument that actual score of progress on IWRM implementation in 2020
assessment would be (much) larger should Nepal’s local context is captured and used in the
assessment. The argument holds because the practices of water and natural resources
management across the country are localized- the principle and practices of integrated
management of water and natural resources are deeply ingrained into community based
approaches, devised and put to operation by diverse groups of communities, in all ecological
regions of the country. Well-functioning farmer management irrigation systems, community
forestry, community based water supply and sanitation committees and farmers’ producers’
groups and cooperative are some of the finest examples of collective action of the people to
provide means to capitalize on natural assets to sustain the livelihoods.
The Constitution of Nepal-2015, envisions management of water and natural resources as
concurrent responsibility of federal, provincial and local governments with overlapping roles
of the elected governments and their agencies at the three levels. In this scheme of natural
resources governance and management, the federal and provincial governments and their
agencies have the roles on creating enabling environment and ensuring cross-sectoral
integration and coordination among actors and stakeholders to create synergy for water
resources management at the local level. In this arrangement the local governments have more
decisive role in operationalizing integration of resources, users and uses at the local level,
which holds the key to IWRM put to operation. Also, the fact that country’s bulk of the water
infrastructures and services are of smaller scale, the local governments also have key role in
authorizing and regulating their development and use while also assuring the integrity of the
ecosystem services.

This case study of Gaidatar Irrigation System portrays that users of water resources have
wisdom and they continue to innovate and invest on technology, institutions and infrastructure
and on proactive ecosystem management to achieve productive, efficient, equitable, inclusive
and sustainable water resources management. The case system selected for this study is in no
way “unique”, rather represents the practices of user farmers in most FMISs. Similar innovation
and community of practices on IWRM can be observed in other irrigation systems as well
5

wherever user farmers have access to the minimum infrastructure, market and support services.
Irrigation use was considered for the case study because this happens to be largest water subsector in actual consumption of water across the country and therefore imperatives of
promoting IWRM in irrigation sub-sector holds larger importance from the stand point of
sustaining vital ecosystems.

The perspective of ‘value chain’ used in this case study provides the lens to look into the
innovations and investment of the user farmers to transform the production and marketing
system of their produces to make them quality and cost competitive to enhance their
profitability and to incentivize IWRM implementation at the system and watershed levels. This
focus holds importance because productivity enhancement in the irrigated areas remains
unfinished agenda in Nepal. Farmers, governments, development organizations and donors all
continued to strive to explore and develop ways and means to enhance agricultural
productivity. They are also in agreement that intensifying investment on value chain of
agricultural commodities is the critical area of support needs in Nepal to enhance productivity
and return to the producers.

The findings of the study are expected to add value to the overall intent of JVS/GWP-Nepal’s
SDG-6.5.1 progress assessment in three major ways: i) producing grounded evidences on
farmers’ value chain innovations on selected commodities enhancing the productive uses of
water and water infrastructure and services and while balancing the impacts on ecosystem, ii)
look into the possibilities of extrapolating the micro-level success stories at scale, at the local
(watershed and community), regional (river basin and sub-basin) and national levels, iii) inform
the grounded realities on the processes of promotion of IWRM and needs of innovations around
them to produce resultant gains on sustainable management of water resources.
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2.

Locale and Development of Gaidatar Irrigation System

Gaidatar Irrigation System is located in Ward No. 3 of Chandrapur Municipality in Rauthat
District. The system is accessible from Chandrapur (earlier called Chandranigahpur), an
emerging township and center of trade and commerce on East-West Highway, which is
approximately 160 km from Kathmmandua and 50 km from Birgunj, the nearest industrial and
commercial hub (see figure 1 for the locale of the irrigation system). The system is located at
a distance of 4 km north of Chandrapur, connected through an all season gravel road. The
source of the system is Chandi Khola, a seasonal stream originating from Chure (Shiwalik)
hills. The flow of water in the stream starts diminishing after December and by April there is
hardly any water flow in the downstream of the intake of the system. There are frequent
incidences of floods in the monsoon, due to ephemeral nature of stream, which also brings
large volume of boulders and coarse sediments, deposited on the river bed, flood plain and
adjoining agricultural lands. The gross command area of the system is 300 ha and the net area
under irrigation is 254 ha.

Prior to 1970 the area was almost entirely inhabited by Tharus, the ethnic inhabitants of Tarai,
who developed the system much before the abolition of Rana regime in 1951. Malaria
eradication program started in early 1960s created condition suitable for the people from other
parts of the country to settle in the area. Much of the area was covered in dense forest in the
foot hills of Shiwalik, popularly known as Charkhoshe Jhadi- dense forest stretch of 4 kosh or
8 miles wide between plains of Tarai and Shiwalik Hills. The area was inaccessible and the
prevalence of Malaria epidemic feared others to come to settle in the area until early 1960s.
Most of the people who came to live in the area after 1970 were from Kavre and Sindhuli
districts in the central mid-hills. In-migration into the area continued until 1996, prior to the
start of the Maoists’ led armed struggle in the country. The area also happens to be one of the
worse affected locations in Rauthat District in the Maoists’ movement from 1996 to 2006. At
least 10 people were killed by the security forces and insurgent groups and several others were
abducted who are still missing. In the periods of armed conflict, women, children and dalit
households suffered the most. At times only women in the area had to attend the funerals of
the deceased for the fear of the security forces and the insurgent groups. Many households fled
the area due to atrocities of the insurgents and the security forces during the period.
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Figure 1: Location map of Gaidatar Irrigation System
The system serves irrigation needs of a population size of 3,000 in 676 households. Majority
of the households are Brahmins (216 Hhs- 31.59%), followed by Tamang (150 Hhs- 22.20%),
Tharus (125 Hhs- 18.49%), Rai (80 Hhs- 11.83%), Magar (70 Hhs- 10.36%) and Dalits (35
Hhs- 5.18%). The hill migrants have outnumbered the Tharus at present and in fact the
operation and management of the irrigation system is entirely controlled by the migrants.
Majority of the households are smallholders with landholding size of 5 to 10 katha (0.16-0.33
ha). Only one household has landholding size larger than 5 bigha (3.33 ha) and as many as 50
households have landholding size between 1 to 5 bigha (0.67-3.33 ha). Half of the farmers have
landholding between 5 to 10 katha and nearly 150 households have landholding size of less
than 5 katha. Nearly 50 households are landless who maintain their living through on-farm and
off-farm wage earning. Crop and livestock farming is the primary means of sustenance of
people in the area although opportunities of off-farm income and employment have also
increased in the period after 1990.

The system is believed to have been developed by ancestors of Lakshmi Narayan Guruwa and
Sashwat Guruwa, who were Jamindar (landlords) of the area and owned most of the land in
the present command area of the system. These two families are still the largest landholders in
the system. Prior to the rehabilitation and modernization of the system with the assistance under
ADB supported Community Managed Irrigated Agriculture Sector Project (CMIASP) in 2011,
famers in the area used to develop temporary brushwood intake at the source which would get
washed in every flood event, requiring frequent repair during monsoon. The main and
distribution canals were unlined and the water losses in the system were so large that flow
8

would hardly reach to tail reaches of the system. The operation of the system was unreliable
due to temporary nature of the intake and weak main and secondary canals that used to breach
frequently in the monsoon. The two Tharu Jamindars were controlling the operation and
management of the system. They had employed a watchman, locally called Tahaluwa, who
used to summon the users to mobilize labor for canal cleaning and emergency repair of the
intake after each incidence of flood. The annual cleaning of the canal and repair of the intake
was carried out just before the monsoon, in the month of June. The area was under mono
cropping of rice during monsoon and most land was kept fallow during winter and spring
seasons. Only some farmers were growing mustard and lentil in patches in the winter but in
spring season no crop was grown.
The hill migrants were more innovative and took lead in modernizing the agricultural practices
in the area. They started adopting improved crop cultivars, multiple cropping and improved
production and crop management practices. The initial change was introduction of crops in
winter and spring seasons which also created dry season irrigation demand in the system. The
migrants also had prior experience in operating and managing irrigation systems at their place
of origin and they started influencing the Tharu households to introduce some of the
innovations that they brought with them. The labor resource mobilization based on household,
irrespective of the landholding size, which prevailed among the Tharu households was not
acceptable to the migrants. They wanted labor mobilization for repair and maintenance based
on landholding size enforced in the system to make the labor mobilization more equitable. They
also influenced the Tharus to constitute a water users’ committee with more equitable
participation of the users in the decision making rather than only the Jamindar family making
all the decisions. With these changes introduced in the system, the hill migrants slowly
succeeded controlling the operation and management of the system. By early 1990s the
operation and management of the system almost entirely came to the control of the migrants.

Concrete weir at the intake weir of Gaidatar Irrigation System

Main canal of the system passing through community forest at the
head reach

In 2001, the farmers attempted to organize a water users’ association (WUA) in the system.
They called a general assembly of the users and constituted an executive committee with 11
functionaries. The purpose of constituting a formal WUA was to make application to seek
rehabilitation and modernization support under Irrigation Sector Project (ISP) rolled by
erstwhile Department of Irrigation (DoI), GoN during 1989-1994. They also raised NRs.
10,300 to make up-front cash deposit to make application for the ISP’s support. This initiative
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could not be materialized because a group of farmers did not consent for the modernization,
instead challenged the legality of WUA formation. The initiative was aborted due to conflict
emerging among the users. The WUA remained defunct and system continued to be operated
traditionally. In 2002, community mobilization for forest and natural resources conservation
was started under Sushma Watershed Management Program. The focus of the program was on
promoting community initiative on the conservation and restoration of forest, water and other
natural resources in the Chure forest. Encouraged by the success of watershed management
initiative, the farmers made another attempt in 2009 to reorganize WUA in the system. A
general assembly of the users was called and election of the functionaries was held. This led to
formation of an 11-member executive committee under the leadership of Lal Bahadur Ban. The
new executive committee took lead in establishing contacts with the Irrigation Division Office
and made application for rehabilitation and modernization support. In 2010, the system was
selected for modernization support under CMIASP, involving total cost of NRs. 17.10 million.
The farmers made cash contribution of NRs. 106,000 by raising users’ contribution of NRs. 10
per katha of land. They also made labor contribution to meet their share in the rehabilitation
and improvement cost of the system. Construction works worth of NRs. 12.8 million was
contracted out to a contractor, which involved construction of a low height concrete weir and
upstream and downstream river protection works at the intake, concrete lining at the critical
section of the main and distribution canals and construction of culverts and village road
crossings. WUA took lead in completing construction works worth of NRs. 4.3 million which
involved earthwork and lining of the canal at the critical sections. Each household contributed
labor for 18-21 person-days in the period of the construction works depending on their
landholding size in the system. The modernization of the system was completed in 2012, which
tremendously improved the reliability of irrigation services and reduction in labor needs for
annual and emergency repair and maintenance of the system.

3.
Implications of System Modernization on Assurance of Irrigation
Services
The investment made in system modernization under CMIASP over 2010-2012, which
involved improvement of physical infrastructures in the system and establishment of functional
water users’ organization, helped improving reliability of irrigation services. Earlier
brushwood intake structure was replaced by a cement concrete vertical weir- 2.1m in height, 1
m in width and 235 m in length. The water from the source at present enters into the main canal
through side intake with a head gate. The design discharge of the main canal is 700 liters per
second and the length is 5.28 km, of which 2.8 km section of the main canal was strengthened
by adding concrete lining. The rehabilitation and improvement also included construction of
culverts (5 Nos.), village road crossings (2 Nos.), foot bridges (8 Nos.), division boxes (3 Nos.)
and canal escape (1 No.). About 1 km section of the main canal passes through community
forest before entering into the command area.

The users did not have access to piped drinking water until 2013. In attempt to developing a
piped water scheme using the river (canal) water as the source, the users invested in developing
a sedimentation tank, water storage reservoir and pipe conveyance and distribution system by
diverting a portion of the canal water to feed into the scheme. This facility could be used only
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for two years. There was a cholera epidemic in the area in the monsoon of 2013 and 2014 and
it was later diagnosed that the contaminated water from the river was responsible for the
epidemic. The use of the water for drinking and other domestic uses from this scheme was
abandoned ever since. In 2016, a groundwater based drinking water supply was developed,
which involved construction of a deep tube-well and overhead storage reservoir and pipe
distribution system. Development of this drinking water scheme helped improving the drinking
water supply in the area, serving domestic water needs of 658 households through private water
connection and public stand posts.

The initiation of users’ organization in 2009 was not an easy task due to divided opinion of the
users along the political lines and their fragmented thinking. This was the period following
Maoists led armed struggle and the insurgent group reconciling to join the mainstream politics.
Political processes in the country remained derailed throughout the period of Maoists’ armed
struggle, from 1996 to 2006, local governments were defunct and a fluid political environment
prevailed from the national to local levels. The sceptics and divided opinion of the users in the
system in this period was obvious. Election of Lal Bahadur Ban as the chairperson of the system
was strategically pursued by a section of users who were in the favour to modernize the system.
Mr. Ban had established social credence and demonstrated leadership in several social and
community development works in the area and therefore all the users agreed to the proposal.
While the 11-member executive committee was formalized to function as the main committee
and coordinate the rehabilitation and improvement of the system, two sub-committees were
also constituted and made responsible for operation and management of the system and deliver
the irrigation services in the respective areas. Of these, the committee in ward No. 3 in erstwhile
Chandi VDC included 15 functionaries and another in ward No. 4 included 11 functionaries.
The WUA in the system therefore evolved as a two tiered system- the main committee with
coordination and decision making role and the two regional (sub-) committees to execute the
operation and management and water distribution tasks in the area of their jurisdiction. The
main committee retained the traditional system of employing a watchman (Tahaluwa) to keep
a watch on the day to day operation and management (O&M) of the system, communicate the
decisions of the main and sub-committees to the users and call the users on scheduled dates of
annual and emergency repair and maintenance.

The O&M of the system, at present, involves annual canal cleaning, water allocation and
distribution among the users and mobilizing labor and other resources for the maintenance and
upkeep of the system. Annul canal cleaning, removal of vegetation growing on canal bed and
banks, strengthening of the canal banks and repair of at the damaged portion of canals is carried
out two times in a year- in the month of March-April in preparation to monsoon cropping and
in the month of September-October for winter cropping. Prior to the construction of permanent
concrete weir at the intake, the brushwood diversion structure had to be repaired frequently, as
many as four times in a month over four months in the monsoon from June to September.
Repair of the intake after each flood damages required 100-150 persons working for minimum
of 6 to 8 hours after each damage incidence. The labor requirement in emergency maintenance
of intake alone estimated to be more than 2000 person-days of labor over four months of
monsoon when the breach in the intake occurred frequently. With the modernization of the
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system, the labor resource mobilization needs in the emergency maintenance in the system
reduced to merely 400 person-days annually considering average of only four emergency
events in the monsoon and that too generally limited to incidences of canal breach. WUA has
organized the users in 5 groups (2 groups in ward No. 3 and 3 groups in ward No. 4) for
emergency labor mobilization. Each group has 20-30 user households who go to work
alternatively in the emergency maintenance works based on the need of labor mobilization as
informed by the Tahaluwa.

The responsibility of the day to day monitoring and upkeep of the system lies with Tahaluwa,
who is also responsible for allocation of water among the branch canals. The irrigation
distribution schedule is decided by the sub-committees in the areas of their jurisdiction
depending upon available supply at the source. When available supply is adequate, all parts of
the command area receive irrigation simultaneously. As available supply diminishes rotational
schedule of irrigation comes to the practice. For winter and spring season irrigation, when
available supply at the source is low, water distribution is made from 6:00 a.m. to 6:00 p.m. in
ward No. 3 and from 6:00 p.m. to 6:00 a.m. in ward No. 4, and the day and night schedule is
rotated between the two regions of the system. Within each region the responsibility of
irrigation distribution lies with the sub-committee. Further depletion of water results to
rotational schedule among branch canals in each region. Despite modernization completed in
the system, the losses in the system are still large because all portion of the main canal and
distribution canals are not lined and the alignment of the canals passes through porous
formation. In fact, the command area of the system lies in Bhabar zone, with thick gravelly
formation between foot hills of Shiwalik and outer Terai. Due to higher losses, water diverted
at the intake at 6 a.m. takes six hours to reach the tail end. The farmers at the middle and tail
reaches of the system face shortage of water in the winter and spring seasons due to higher
system losses and limited water supply at the source in this period.

The Tahaluwa is remunerated in food grains for his services in water allocation and distribution
and maintenance and upkeep of the system. The farmers with landholding size up to 5 katha
provide 2 pathi (27.2 kg) of raw paddy while those with landholding size between 5 to 10 katha
provide 4 pathi (54.4 kg) and the farmers with landholding size larger than 10 katha provide
10 pathi (136 Kg) of raw paddy per annum towards remuneration of the Tahaluwa.

4.

Innovations in the Agricultural System and Practices

As stated earlier at the beginning of this writing, mono cropping of rice in the monsoon was
predominant practice among the Tharu households and most land in the command area would
remain fallow in winter and spring seasons. Some farmers used to grow lentil as relay crop
after monsoon rice but this was limited to small patches of land to meet the domestic needs.
The hill migrants who started to settle in the area beginning 1970s introduced multiple
cropping. The changes in the cropping system that they introduced in the system was
cultivation of mustard and lentil in the winter and maize in the spring season. By 1990 majority
of the farmers had started growing spring maize, which increased the irrigation demand in
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spring season. Cultivation of wheat, potato and vegetables in winter was limited only to small
number of farmers and that too to meet the domestic needs.
A major shift in the cropping system in the area came with the introduction of maize cultivation
in winter. Production of mustard was declining and the farmers were looking for more
remunerative alternative winter crops. Since productivity of winter maize was higher and
market price of maize was more stable than other crops, by 2000 cultivation of maize in winter
became more preferred choice among the farmers. The market demand for maize for poultry
feed started to increase with the growth in the poultry business in Chitwan and other adjoining
districts which produced incentive for the farmers to shift to winter maize cultivation (see Box
1 for growth in winter maize area in Nepal’s central and eastern Tarai region). Also, the cost
of cultivation of maize was much lower than wheat and mustard, due to lower labor and input
demand. Cultivation of maize was therefore more remunerative option to the farmers. Rampur
yellow and Rampur composite in winter and Arun-2 in spring, all open pollinated varieties
(OPVs) winter and spring maize released by Nepal Agricultural Research Council (NARC)
became the most preferred choice among the farmers.

Box-1: Growth in winter maize production area in Nepal’s central and eastern Terai region
Maize is the second ost important crop after rice in terms of area and production in Nepal. It is also a crop
traditionally grown by the farmers in middle and lower hills and inner-Tarai region for food, feed and
fodder. The area under maize cultivation in Terai was not large until 1990. The demand for maize has
grown constantly by about 5% annually in the period after 1990. Growth in the poultry feed industries
and also demand for new maize based food products, such as corn flour for soups, sweet corn as vegetables
and edible oil, have been responsible for increase in the demand of maize. The increase in the demand for
maize is also due to shift in the preference from food crop to feed for livestock and poultry (KC et al.,
2015).
Winter maize under rice-wheat system has emerged as preferred option among the farmers in the Terai
region. This has led to significant increase in the area and winter maize in the Nepal’s eastern and central
Tarai. Assured market for grain in the poultry feed industries has led to winter maize production becoming
an important source of cash earnings for the farmers. In order to increase the maize productivity,
cultivation of hybrid maize has emerged as a preferred choice among the farmers. The current market
demand of maize in feed industries is partly fulfilled by growing hybrid maize in winter in Tarai and
Inner-Terai regions (Adhikari et al., 2018). The productivity of hybrid maize generally ranges from 7 to10
tons per hectare over traditional cultivars producing 2-3 tons per hectare and HYVs producing 3.5 to 4.5
tons per hectare. Therefore, hybrid maize holds the potential to replace the imported maize grain by
domestic production (Tripathi et al., 2016)

Hybrid maize was introduced in the area in 2010 and the farmers quickly adopted hybrid maize
for winter cropping. The crop rotation adopted by more than 90% of the farmers in the area, at
the present, is rice in monsoon, hybrid maize in winter and spring maize (local + HYV) in
spring seasons. Maize grown in spring season is used as food for domestic consumption and
also as feed for the livestock while hybrid maize grown in winter is exclusively used for sale,
bought by grain merchants for supply in the poultry and livestock feed industries. Cultivation
of wheat, potato, vegetables, lentil and mustard in winter is now limited to less than 15% of the
area in the system. The cropping system in the irrigation system has been transformed almost
completely into rice and maize based cropping system with maize in winter and spring
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emerging as important crop for food, feed and cash earnings for the farmers in the area. The
changes in the cropping system of the area over time is provided in Table-1.

Maize based cropping system in Gaidatar Irrigation System- winter
maize harvested and planting of spring maize in progress

Harvested winter maize sundried for threshing

TABLE 1: Changes in the cropping system in Gaidetar Irrigation System
Period
Prior to 1970
1970-1990
1990-2010
Crop
Rotation Rice-Fallow(monsoon-winter- Fallow (100%)
spring)

Rice-Mustard or
Lentil-Maize
(40%)
RiceWheatFallow (10%)
Rice-Mustard or
Lentil-Fallow
(50%)

Rice-Maize-Maize
(50%)
Rice-MaizeFallow (10%)
Rice-Lentil
or
Mustard- Maize
(30%)
Rice-Lentil
or
Mustard-Fallow
(10%)

2010 onwards
Rice-Hybrid
Maize-Spring
Maize (85%)
Rice-Lentil
or
Mustard-Maize
(5%)
Rice-WheatMaize (5%)
Rice-Vegetables
or Potato-Maize
(5%)

values in percentage in the parenthesis indicate the percentage of area under specified crop sequence

Cropping practice of Nand Lal Bajgain, a farmer with small landholding size who has been
involved in cultivation of winter and spring maize is provided in Box-2. His story and
innovation in adopting maize based cropping system reveals the incentive produced to small
farmers to shift to maize production in winter and spring season. His story also reveals the
problems faced by the farmers in the marketing of winter maize for their dependence on local
grain merchants for the sale of the crop produce.
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5.

Net Return of Farmers from Crop Production

Net return from crop production was estimated from crop budget of farmers belonging to three
different socio-economic strata- Lal Bahadur Dong, an influential farmer from the area who
has landholding size of 0.88 ha; Sharshwati Devi Khulal, a women farmer with landholding
size of 0.73 ha and Bhuvaneshwor Gurau, a Tharu inhabitant from the area with landholding
size of 0.80 ha. The estimate of net return from the crops estimated from the assessment of
inputs (labor, seed, fertilizer, machine use and irrigation) and output (grain, forage/fodder and
byproduct yields) is provided Table- 2.

Table- 2: Net Return (NRs/ha) from major crops by representative farmers in Gaidetar Irrigation
System
Crop
Net return from crops by representative farmers (NRs./ha)
Lal Bahadur Dong Sharshwati Devi Khulal Bhuvaneshwor Gurau
(landholding- 0.88 ha)
(Landholding- 0.73 ha) (landholding- 0.80 ha)
Monsoon Paddy
6,630 (11,050)
3,215 (13,978)
7,947 (15,894)
Winter
Maize 6,256 (11,803)
11,150 (55,750)
3,070 (7,675)
(hybrid)
Wheat
5,397 (16,354)
5,225 (30,735)
8,189 (24,815)
Potato
10,260 (342,000)
11,620 (166,000)
values outside the parenthesis are net return from given landholding size and value inside the parenthesis is net return in NRs./ha.
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Box 2: Story of Nanad Lal Bajgain: A Smallholder Maize Farmer
Nand Lal Bajgain has 1 bigha (0.67 ha) of land. His entire land is irrigated. In the monsoon he grows rice in the
entire area. In winter he usually allocates 15 katha (0.5 ha) for hybrid maize production and 5 katha (0.17 ha) for
mustard and lentil cultivation. In spring he puts 10-15 katha (0.33 to 0.5 ha) of land under spring maize cultivation.
In the last winter season, he produced 30 quintals (3 tons) of maize sold as grain for poultry feed produced in 8
katha of land and additionally he sold green cobs from another 7 katha for land. All of this winter maize production
was hybrid. His earning from sale of green cob was NRs. 35,000 while maize grain was sold for NRs. 2,200 per
quintal which earned him NRs. 66,000. This makes his gross earning to NRs. 101,000 from hybrid maize
production in winter from 15 katha of land. He had also planted spring maize in 12 katha (0.4 ha) which produced
him 1.2 tons of grain. He kept half of the produce for domestic consumption and while 6 quintals of maize sold
for NRs. 2,800 per quintal which produced him income of NRs. 16,800. With the estimate of total production in
15 katha of land, the productivity of hybrid maize comes out to 11.25 tons/ha while the productivity of spring
maize, for which he uses local cultivars, is only 3 tons/ha. This reveals nearly fourfold increase in the productivity
with the farmers adopting hybrid maize in winter.
The usual practice among the farmers, which is also the practice of Mr. Bajgain, is growing hybrid maize in winter
and local maize variety in spring season. Hybrid maize is sold as green cob and also as grain for poultry feed
immediately after the harvest while all or part of the spring maize is kept in home storage to meet domestic needs
of food and feed for the animals. The inhabitants in the area revealed their preference for making dhido (a Nepali
food similar to thick porridge or mush made by mixing and stirring corn flour in boiling water) from maize flour
which makes at least one daily meal for most farmers. They also use spring maize for making concentrate feed
for the dairy animals. For threshing of the grain he depends on local entrepreneurs who offer custom hiring service
with tractor driven mechanical maize thresher and come door to door to thresh the crop produced by the farmers
in the area. They accept rental charge both in cash and grain. The prevailing rental is 1 kg grain for 30 kg of maize
grain threshed. In the harvest season of winter maize, the entrepreneurs making custom hiring of mechanical
thresher keep moving door to door inquiring of the threshing job. At least 10 such machines are in use in the
command area of the system at present. The farmers generally do the manual threshing in spring maize because
the quantity produced is smaller which is manageable by family labour. For winter maize mechanical threshing
is the only option because the quantity produced is larger and the produce requires to be marketed quickly in the
absence of storage facility at the farmers’ homestead.
Mr. Bajgain revealed two problems with hybrid maize production by the farmers in the area. First problem relates
to the storability of the produce because the grain is quickly attacked by stored grains pests. The second problem
relates to the price of the produce which keeps fluctuating. Farmers do not have any control on the price and they
depend entirely on the local grain merchants who set the purchase price of winter maize. He revealed that in the
previous season the price was NRs. 2,500 per quintal at the beginning of the harvest which quickly came down
to NRs. 2,200 per quintal in a less than a week time. The farmers have no option but to sell the produce quickly
at a price decided by the local grain merchants.

Tractor drawn maize thresher available for custom hiring by the
farmers- the machine owners go door to door looking for threshing
job

Winter maize being sundried on a paved drying floor in front of the
office of WUA
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6.

Innovations in Livestock Farming

Livestock rearing has emerged as an important income enterprise for the farmers in the system.
However much of the involvement of the user farmers in livestock rearing is limited to the hill
migrants while the Tharu inhabitants continue to practice cereal farming. Nearly half of the
households keep one or two cows or buffalo for milk production. Rearing goats is popular
among smallholders, who keep 5-6 goats essentially for sale as live animal for meat.
Commercial scale poultry production is not popular among the farmers. A large proportion of
Brahmin households from the area belong to Krishna Pranami sect, who are strictly vegetarian
and therefore they do not keep animals for meat or egg production. They however keep milk
animals- cows and buffalo. Tharu households keep flocks of ducks, numbering 3-10 in most
households, and also goats, essentially for domestic meet needs and also for cash earning.

Integration of livestock (dairy and goat) in the farming system has substantial contribution to
households’ income (see Box-2). Farmers’ motivation in livestock rearing has emerged from
two important changes in the area. The first and the foremost has been increase in the supply
of green fodder to feed to the livestock due to the increase in the area under maize in winter
and spring seasons. The green plants after harvesting the green cobs is fed to the livestock.
Most households also prepare the concentrate feed for the milk animals by grinding maize at
home. The second reason has been two dairy cooperatives established in the area that have
been providing credit and technical support to the farmers to start dairy enterprise by rearing
2-4 cows and buffaloes in the homestead.

Increase in the milk production in the area motivated the farmers to initiate dairy cooperative.
Janbhavana Dugdh Utpadak Sahakari Sanstha is the first dairy cooperative started in the area
in 1993 (see Box-4). In 2012 some of the shareholders of this cooperative decided to withdraw
their share and start another dairy cooperative, named- Jai Chautari Dugdh Utpadak Sahakari
Sanstha. The daily milk transaction of the two cooperatives is more than 2000 liters. The daily
collection of milk is transported on bullock cart to Chandrapur for sale to DDC’s (Dairy
Development Corporation) milk collection center where from the milk is transported to
Kathmandu and Hetauda. The milk producers are paid based on a price decided by fat and SNF
content in the milk. On an average, the price of cow milk comes out to NRs. 30-35 per liter
while the price of buffalo milk is NRs. 45-55 per liter. The two milk cooperatives have also
initiated support programs for the farmers. These include provision of credit for the purchase
of improved breeds of animals, access to artificial insemination for breed improvement and
weekly visit of veterinary doctors for diagnostics and clinical services.
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Livestock production enterprise of Mrs. Sharashwati Devi Khulal- dairy animals and goats. Dairy animals are kept in a two storeyed shed
with livestock in the ground floor and fodder stored in the first floor

Box 3: Contribution of Livestock to Households’ Income

Sharashwati Devi Khulal is an enterprising women farmer, social worker and human right activist. She has
been engaged in livestock production since 1992. She maintains a herd of 5-6 dairy animals and 6-10 goats
in her livestock enterprise. She has invested in developing a livestock shed attached to her two storey wooden
house. She has at present two cross-bred cows and two buffaloes and 6 goats. Her daily milk production is 30
litres, of which she keeps 4 litres for domestic consumption and the rest is sold to the dairy cooperative for
NRs. 40 per litre. Her monthly income from the sale of the milk is NRs. 30,000. Her estimated monthly
expenditure on feed, medicines and insurance for the animals is NRs. 8,000. On an average she sells 15 goats
annually for an average price of NRs. 5,000 per goat. This brings her another NRs. 75,000 annually.
Mrs. Khulal spends on an average of 6 hours in managing the animals, 3 hours in the morning and 3 hours in
the evening, involving cleaning the animal shed, watering, feeding and milking. If her labour in managing the
livestock enterprise is monetized, this comes out to NRs. 10,000 per month. Her net saving is NRs. 20,000
per month from small livestock enterprise that she has been managing. She has been making this income
consistently from last 20 years, which has helped managing the household’s expenses on food, health and
education of children. The success story of Mrs. Khulal has also motivated other women farmers to start small
livestock enterprise in the command area of the system.
Box 4: Janbhavana Dugdha Utpadak Sahakari Sanstha
Janbhavanan Dugdha Utpadak Sahakari Sanstha is the first dairy cooperative established in the area in
1993 with 151 shareholders. The cooperative has its own office, cooling vat and diesel powered electricity
generating set to run the cooling system in the periods of power outage. The daily volume of milk handled
by the milk collection centre ranges from 600 to 1000 litres depending upon the season. The monthly
transaction of the cooperative ranges between NRs. 600,000 to 750,000. With this transaction the monthly
savings of the cooperative comes out to NRs. 20,000 to 30,000. The commission paid by DDC is sufficient
to support salary of 4 persons employed by the cooperative. The savings of the cooperative is used in
advancing credit to the farmers for the purchase of dairy animals of improved breeds. In addition, the
cooperative has made arrangement for breed improvement program. The farmers associated to the
cooperative can avail artificial insemination services upon payment of NRs. 100.00. The cooperative also
pays NRs. 20,000 per month to a veterinary doctor for the provision of veterinary clinical services to the
farmers. For this arrangement has been made with District Veterinary Hospital. The doctor in the hospital
makes weekly visit for vaccination and veterinary health care and also on call services to handle emergency
treatment needs of the livestock in the area.

18

7.

Innovations on Maize Value Chain in Gaidatar

This section looks into the value chain of Maize, the option available to the farmers and also
that they have succeeded to develop/actualize in Gaidatar Irrigation System to secure and also
enhance their profitability with maize production. The main actors involved in bringing out the
maize produced by the farmers from farm to the fork are input suppliers, producers, processors,
sellers and consumers. The options available to the farmers at Gaidatar are: i) using the maize
grain for food and feed for livestock at home, ii) selling grain through local traders to millers,
iii) selling grain through local and commercial traders (also aggregators) to feed industries, and
iv) selling grain through local and commercial traders to maize based food product processing
industries (e.g. making of corn flour, grits and flake). Rural traders collect surplus maize from
small and medium holder farmers and supply it to the local traders. The value addition by the
local traders is minimal on the bought grains- they simply perform drying and bulk packaging
in jute or plastic bags. On the input supply side there are many actors involved in the supply of
seed, fertilizer, plant protection chemicals, machine and equipment and other inputs.
Majority of maize farmers (>95%) in the country are small land holders (<0.5 ha) though they
produce more than 80% of the total maize produced annually. In all the cases the small holders’
inputs are farm saved seeds of OPVs, farm yard manure, compost and family labour, which
they tend to ignore in assessing the cost of production and in bargaining for the price of their
produce. Small holders sell their surplus grains to the rural traders since they face constraints
of not having even very simple equipment like corn shelling machines and drying and storage
facilities. The contribution of large and commercial farmers is about 20% in total maize
production in the country. They also use improved seeds of both OPVs and hybrids with
required inputs and owned tractors, seed drills, corn Sheller, seed drying and storage facilities.
Their production largely goes for feed and food industries and they sale their produce through
agents and commercial traders, who have incentive to make bulk purchase from the large
landholders.
In 2016-2017, more than 174 Community Based Seed Production (CBSP) groups were
producing maize seeds of different OPVs across the country (Koirala et al. 2019). The CBSPs
sell the seeds to the seed companies and traders, cooperatives and I/NGOs and Government
organizations with truthful labels. Agro-vets and seed companies are the main suppliers of
seeds to the farmers. Initiatives are also underway through NARC in developing hybrid maize
varieties within the country through National Maize Research Program, however bulk of supply
of seeds of hybrid maize, at present, are maintained through supply chain of multinational seed
companies. The agro-vets are agricultural input retailers with their shops mostly located in the
rural and semi-urban areas and trade centres and they deal with all kinds of agricultural inputsseed, fertilizers, plant protection chemical, machine and equipment, veterinary pharmaceuticals
and poultry production appliances. Seed companies sell estimated 80% of their seeds to agrovets, 10% to cooperatives, 5% to government extension agencies, 3% to I/NGOs and 2% to
farmers (Gurung et al., 2011). In addition to their own production, some seed companies and
cooperatives also buy seed produced by CBSP groups. Farmers sell their seeds at NRs 40-50
per kg to the seed companies and CBSP groups and end users have to pay NRs 60-70 per kg of
seed. The value addition to the seeds by the seed companies is nearly 27%. In general seed
price is fixed by the district level seed coordination committee, however negotiation between
sellers and buyers is more prevalent.
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There are two kinds of traders involved in maize grain marketing in Nepal. Rural traders are
buyers of surplus maize grains from the small and medium farmers. They also act as middlemen
for urban traders, millers and feed industries. Urban traders collect large volume of maize
grains through rural traders. In some cases, an agreement is made between producers and
traders to ensure grain collection as per agreement. This practice is generally common between
growers and feed industries in winter hybrid maize growing areas in the central and eastern
Terai regions of the country.
Green cobs are usually consumed roasted and boiled. Popped maize and roasted and boiled
green cobs have emerged popular snack among urban consumers, especially among the youths.
Varieties for popped maize (in Nepali popularly called Murli Makai) have also been developed
and usually smaller retailers are involved in puffing and selling popped maize in the urban
areas. Automated maize puffing machines can also be seen kept in the departmental stores,
children amusement parks and cinema halls in metropolitan cities like Kathmandu, Pokhara,
Bharatpur, Butwal and Biratnagar.
Maize is also consumed in the form of grits, boiled and consumed as substitute for rice (In
Nepali, called Chyakhla), bread (chapatti) and thick porridge (Dhido). These food products
have become popular among diabetic population for health reasons. Generally open pollinated
varieties of maize are used for making grits and flour, with recovery of nearly 45% of the
finished products. Grits of both white and yellow colour are preferred among the consumers.
Maize grain is purchased for NRs 25-30/kg by millers for grit and flour making and the
processed product is sold for NRs 50-60/kg to the end users, adding value by nearly 60-80%
by millers and 20-30% by wholesalers and retailers.
Maize is the major ingredient for poultry feeds, containing nearly 60-65% of total feed volume.
Growing number of poultry industries- network of hatchery, commercial and small scale
producers’ farms, input suppliers and meat and egg processors across the country, has led to
rapid increase in the demand for maize in the feed industries since 1990. Present production of
maize in the country is not sufficient to meet the demand of feed industries and therefore deficit
is met from imported maize grain from China, India and other countries (Argentina, Brazil,
Myanmar and Bangladesh). According to the statistics of Trade and Export Promotion Center
(TEPC), 2.92 billion metric tons of maize, worth Rs 71.2 billion, was imported from India
alone over July 2009 to June 2019. In the recent years, maize worth Rs 12 billion is imported
annually (Guragain, 2019). Increase in the area under hybrid maize production in Terai region
in the recent past holds the potential to reduce the dependence on the imported maize grain for
use in the feed industries.
Feed industries collect maize grains from traders (estimated 50% of need), cooperatives
(estimated 35% of the need) and individual farmers (estimated 15% of the need) (Gurung et al.
2011). The pelleted feed produced by the feed industries is used as broiler ration and more than
80% mass feed is fed to layers for egg production. The share of pelleted, mass, and homemade
feeds used by the poultry grower across the country is estimated 60, 20 and 20 per cent,
respectively (Gurung et al., 2011). Feed industries buy maize at NRs 20-30/kg. The wholesaler
sells feed at NRs 40/kg and the retailer sell at NRs 45-50/kg. Feed industries provide NRs 23/kg commission to wholesalers and similarly the wholesaler provide some commission to the
retailers. Feed industries add the value to maize grain by nearly 75%. Growth in the number of
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feed industries across the country has also increased the competition among them for price and
quality of feed.
In cornflake industries, millers buy maize at NRs 25-30/kg from the farmers/agents. Three
kilogram of maize is required to produce 1 kg corn flake. With the stated price, it costs NRs
75-90 to buy 3 kg of maize. The cost of processed cornflake is NRs 124-140/kg excluding
transport, packaging and payable taxes. The actual price of marketable cornflakes is NRs 150175/kg. Millers sell cornflakes to the dealer at NRs 150-175/kg and the dealers and retailers
sell the product by adding a profit margin of 15-30%. The consumer price of the product usually
ranges from NRs. 200-250/kg depending upon the brand name of the product and the
preference of the consumers. As many as 8-10 cornflake and breakfast cereal manufacturing
industries of different scale of production are in operation in Nepal at present, including some
established brands like “Century Food” run of Dugar Group, on the large business house in the
country.
The constraints faced by the farmers at Gaidatar, which also limits their abilities to innovate on
maize value chain, are: i) timely availability of quality inputs, including seeds, fertilizer and
insecticides and fungicides for pests and disease control, ii) dependence on labour intensive
practices of crop production and management, those relating to land preparation, seeding and
planting, which are responsible for increasing the cost of production, iii) inadequate storage
facilities in the homestead limiting their abilities for safe and longer term storage. The
production of winter maize is large in the area and in the absence of storage facility the farmers
have no option but to sale the grain on the price decided by the local and commercial traders
in the market of Chandrapur. The farmers in the area have initiated a move to develop a maize
marketing cooperative, which is yet to materialize. They are considering to invest in developing
a storage facility through the cooperative for the storage of the product, to be able to retain the
product. This will increase their capacity to bargain on the price of the produce with the traders
at the local level.

8.
Institutional Innovations on Management of Watershed Based
Natural Resources
The innovations of the farmers with the market based maize production and livestock rearing,
both of which contributed immensely to increase the income opportunity of farmers in the area,
motivated them to innovate with other collective action institutions in the area. The forest area
on the head reach of the irrigation system was subjected to encroachment of the people. The
users, with the support from District Forest Office, organized Kalapani Community Forest User
Group to remove encroachment in the forest land and start plantation and conservation efforts.
The motivation for the initiation of community forestry came with the Sushma Watershed
Management Program with the focus on promoting community initiative on the conservation
and restoration of forest, water and other natural resources in the Chure forest.

The community forest user group was registered in 2006. With the organized efforts of the
farmers, the forest area, which was devoid of trees and vegetation until 2006, has now
converted into an area with good forest cover. Much of the forest regrowth in the area had been
possible through natural succession following the conservation initiative by the people in the
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area. Kalapani Forest Users Group has also carried out plantation along Chandi River near the
intake of the irrigation system which has helped protecting the river bank from erosion and
coarse sediment entering into farmers’ fields during floods in the river.

The women farmers in the area organized Janjagaran Krishi Sahakari Sanstha in 2011 (see
Box- 5). The success of this women cooperative led the evolution of at least 6 other women
saving and credit cooperative in the area in the period after 2011. The women cooperative,
community forest user groups and WUA constituted in the system together started a campaign
to control unauthorized mining of sand and bounders from the river bed near the intake of the
irrigation system in 2012. The people involved in river bed sand and gravel mining were local
political elites and commercial miners who were gaining economically from unauthorized
extraction of river bed materials. Because they were powerful, both politically and
economically, it was difficult for the people in the area to control their illegal activities. With
the people organized under three local institutions launching a collective campaign against this
illegal activity, they succeeded to stop the illegal sand and gravel mining from the river. There
were several occasion of direct confrontation between the people and illegal sand miners but
the people did not yield to any external pressure or the threat. The women group stood on the
forefront in stopping the unauthorized mining of river bed material. They revealed “very
sustainability of our irrigation system depends on how we succeed protecting the Chandi River
and the intake structure that we have succeed to develop after years of efforts, therefore it is
our duty to protect this vital resource which is our lifeline”.
Box 5: Initiation of Janjagaran Krishi Sahakari Sanstha: The Women Cooperative
Gaidetar has been among the worst affected areas during Maoists’ led armed struggle from 1996 to 2006.
After signing of the peace agreement and the Maoists’ joining the mainstream politics, IFRC and OxfamNepal, the two international non-governmental organizations, started women empowerment program in the
area. In 2009 the women in the area were organized to form a women cooperative, which was named
Janjagaran Krishi Sahakari Sanstha. The initial challenge was raising fund for the cooperative. The 43 women
members associated to the cooperative innovated with traditional parma system of labour exchange- the group
members contributed labour to work on each other’s farm instead of employing hired labour and the hours
spent by each member were recorded. Out of the wage earned by each of them, amount equivalent to one hour
of labour was contributed to the fund of the women cooperative. This raised the group a sum of NRs. 11,000.
The cooperative was registered in 2011. The women cooperative also started collecting monthly saving of
NRs. 50 from each member. The money raised was used in purchasing seed and fertilizer and was sold among
the members and non-members. With these activities the women cooperative, at present, has succeeded
creating a saving of NRs. 200,000. This amount is used in advancing credit among the members, used for
starting income generating activities, such as goat rearing and vegetable cultivation. The cooperative has also
supported to start a small unit of Dalmot (snack) making but this could not be continued in the absence of
facility to store the processed product.
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9.

Community Development and Women Empowerment

Most households in the area have wooden and brick masonry houses with CGI roofing. The
newly constructed houses are in brick masonry and RCC roofing. All households have
electricity connection. They also have access to piped drinking water supply though private
connection and community stand posts. Most children go to school. The girl child education
has increased significantly over past 10 years though majority of the girls have only high school
and higher secondary level educational attainment. There has been significant progress in
women empowerment. The treasurer of the WUA is a woman who revealed that when she
migrated from Jhapa to live in the area, she had hesitation in participating in local institutional
activities. Her involvement in the women’s cooperative increased her confidence to work in
local institutions and participate in decision making. She has successfully completed her tenure
as treasurer of WUA for two terms. Health and sanitation of the people have improved
significantly. All the households have toilets in the homestead and the area has been declared
open defecation free (ODF) area. Most households have bicycle or motorbike to commute.
Most households also have access to television and cellular mobilize phones. The livelihoods
of the people have improved in significant ways and this transformation was possible through
market based maize and livestock production started by the farmers in the area. Community
and government investment in the development and modernization of Gaidatar Irrigation
System have had the instrumental role for the transformative changes produced in the area.

10.

Synthesis and Conclusion

This case analysis and writing, synthesized above, was developed to support four interrelated
propositions, stated at the beginning of the writing: i) how could IWRM be pursued and
furthered in Nepal’s water resources management agenda and at what level in country’s
existing federal governance architecture implementation of IWRM holds the merit? ii) how
would focus on, and inclusion of, country’s local/community based water resources
management practices in the assessment of implementation progress on IWRM help capturing
the progress on SDG-6.5.1 more realistically? iii) how could the incentive to embrace IWRM,
as guiding philosophy and practice of productive, inclusive and sustainable water and natural
resources management, created at local and community level?, and iv) what innovations at the
local level could be instrumental to capitalize on IWRM in water resources management at the
local level? The case of Gaidatar Irrigation System, presented in the writing above,
demonstrates that access to reliable irrigation service, which was possible in this case through
rehabilitation and modernization of their traditional FMIS, is the pre-requite for users’
investment on innovations in transforming the agricultural production system. They consider
their innovations and investment worth furthering when and where market for the agricultural
produce is readily available. The case establishes the need of intensifying the investment on
‘value chain’ in country’s agricultural production system, rather more vigorously, in the
irrigated areas that hold the potential to enhance agricultural productivity and bulk production
of agricultural produces. Commercialization of agricultural production system in Nepal must
be thought out and pursued pragmatically given the fact that bulk of agricultural production in
country comes from smallholders’ production system. Commercialization of agriculture
traditionally means bulk production of specialized commodities in large areas, involving large
farms or through contract farming, by commercial scale producers, creating incentive for
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private sector and entrepreneurs to invest in food and agricultural produce based industries.
This is less likely to happen in Nepal’s agricultural production system in any time in the near
future. A more pragmatic thinking on other hand could be investing on building value chaindeveloping market and capacity of market actors and supporting promotion and establishment
of agro-based industries in the crop commodities of comparative advantage. Operationalizing
commercialization of agriculture to mean ‘market based and market driven’ agricultural
production holds the promise in Nepal’s agricultural production system and innovation that
involves predominantly smallholders’ production in smaller landholding sizes. The market
based and market driven agriculture may be considered as the intermediate stage of
‘commercial agriculture’. The investment on value chain of selected crop commodities of
comparative advantage should become the policy and investment thrust of country’s
agricultural commercialization policy.

The incentive of embrace and invest on IWRM, as demonstrated by the case of Gaidatar
Irrigation System, is assurance of productivity and income opportunity. The user farmers in the
system proactively began investing on source protection and conservation of water and other
natural resources as soon as they realized that the increase in the income opportunity achieved
by them is founded on sustainability of the ecosystem and their services- water, soil
productivity and biomass. Therefore, IWRM cannot be thought in isolation- it has to be
ingrained into the natural resources and their uses and users. Nonetheless, the case study does
present that synergy to embrace and further IWRM comes when three key ingredientsinfrastructure, technology and institutions are in place to support integration of resources, uses
and users.

There are four important messages, as stated below, coming from the success story of Gaidatar
Irrigation System with regards to the promotion of IWRM in Nepal:

i.
Investment in value chain of agricultural commodities to incentivize IWRM:
Development of value chain of promising agricultural commodities is the pre-requisite to
achieve next generation of growth in agricultural productivity and enhance income and income
opportunity to the producers. Assurance of productivity and income opportunity creates
impetus for IWRM at water infrastructure and services (irrigation as in the case system) and
resource (watershed and river) levels.

ii.
Localization of IWRM at the watershed level holds the promise for IWRM
promotion: This promise emerges for four interrelated reasons: i) the principle and practices
are deeply ingrained into community based approaches to natural resources management,
which have proven successes in Nepal ii) the responsibilities of management of watershed
based natural resources and development and management of small water infrastructure and
services are entrusted to local governments in the existing federal governance architecture of
the country , and iii) political boundaries of most local governments (municipalities and rural
municipalities), converge to the watershed or sub-watershed boundaries. This would mean
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incentive for local governments to base their local level water resources management plan on
the principle of IWRM, put into operation at watershed level. In the case of boundaries of two
or more municipalities overlapping at sub-watershed level, all of them could co-produce in the
process through inter-local governments’ coordination mechanism provided by the Local
Governments Operations Act-2017. Localizing IWRM at watershed level shall produce value
at two ends- firstly, with IWRM rolled at all of the sub-watersheds, the impacts of integration,
particularly the sensible use of water and natural resources, shall begin accumulating at the
watershed, sub-basin and basin levels. Also, the gains made at lower level shall start producing
the case for sectoral integration, convincingly pushed to higher levels by informing the
provincial and federal governments and their entities the gains made through the cross-sectoral
integration.
iii.
Methods and Practices of IWRM must always conform to the local context and
needs: This proposition holds given that no single IWRM model would fit to all context equally
effectively. The methods and practices of IWRM are also dynamic and evolve with time as the
users confront different challenges, those emerging from the degradation of ecosystems and
also those emerging from changing needs of water and other natural resources. This would
mean that IWRM’s methods and practices must evolve with time maintaining resonance with
the change dynamics.

iv.
Local Institutions enable the users to assert their custodianship on natural
resources: Custodianship of people on the natural resources carries importance for their
sensible use. However, the mechanism for the users to assert their ownership/custodianship on
the natural resources is enabled when they organize them into the umbrella of collective actions
institutions. WUA, women cooperative and forest user groups launching collective campaign
against illegal mining in Gaidatar Irrigation System is demonstrative of the users’ asserting
their custodianship on the natural resources. This holds importance given that custodianship of
the users on water and natural resources constitutes the foundation of IWRM.
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