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1. Background of research
1.1 Research rationale
Domasi-irrigation scheme has been rehabilitated in between 1998 and 2006 as part of the
IFAD funded Smallholder Flood Plain Development Program (SFPDP). This program aimed to
increase the productivity of smallholder production systems in three southern districts of
Malawi. Activities included the creation of a suitable policy framework, Irrigation
Management Transfer (IMT) and the promotion of sustainable and effective water use
practices. In Domasi-irrigation scheme the IMT consisted of rehabilitation of the irrigation
scheme and handover of operation and management activities to the newly created water
user association (WUA). These efforts aimed to improve physical and economical crop
productivity at scheme level through an increase of water use efficiency and water
productivity; and improved participation of smallholder farmers. Participation of
smallholder farmers aims to improve household food security and income levels (IFAD, 1998,
p. 10 and Appendix III).
As the project has been closed for over four years by now, a primary evaluation of
project impacts’ on the physical and economical crop productivity of the scheme and
generated benefits to smallholder farmers can be conducted. It is hoped that this evaluation
will contribute to project-design for other IMT programs in governmental irrigation schemes
in Malawi, as the irrigation-scheme in Domasi was among the first previous government-ran
schemes in which IMT took place. This thesis entails an analysis of the performance of
Domasi-irrigation scheme in the summer and winter season of 2010 including:
-

An analysis of the role of water distribution by the WUA and farmers in the realized
levels of physical and economic crop productivity
An analysis of the role of the livelihood strategies of different economic household
classes in the realized physical and economic crop productivity
A comparison of the projected against realized level of physical and economic crop
productivity

These three focus points allows an analysis of the projected outcomes of the SFPDP in the
following ways. In the first place analysis of water distribution allows an evaluation whether
the users of Domasi-irrigation scheme, succeed to manage the scheme for the primary
purpose an irrigation-scheme is intended: “distribution of water from a water source to an
arable area”. To allow an efficient distribution the canals were rehabilitated during the
SFPDP and the WUA-leaders were trained in operation and management issues involved in
the scheme. In the second place analyses of the linkage between a farmer’s livelihood
capital and the realized physical and economical productivity by the farmer from his allows
an assessment whether and how the household food security and income levels has
improved. As mentioned above, the SFPDP aimed to resilience poverty and food insecurity
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through improved smallholder participation. In the third place a comparison of the
measured and projected levels of physical and economic crop productivity at scheme level
allows evaluation whether the irrigation scheme is able to contribute significantly to the
export balance.
This thesis starts with a description of the layout and history of Domasi-irrigation scheme.
Further it describes the impact of this history on the O&M and socioeconomic conditions
during the first two and half decades of operation before the scheme was rehabilitated
during the SFPDP. After this the conceptual tools and conceptual framework are formulated,
as well as the research questions, objectives and methodologies used during the research.
1.2 Agricultural smallholder sector development in Malawi
Malawi is an agrarian society as may be concluded from the obvious role of the agricultural
sector in national statistics. It contributes 80% to total export earnings, 35% to gross
domestic product and it employs 89% of Malawi’s population (World Bank, 2005). In
Masanjala (2005) it is mentioned that the agricultural sector till arrival of Multi-Party
Democracy comprised private commercial estates and smallholder production systems: “the
estate sector is characterized by production of export commodities of tobacco, tea and
sugar…and the smallholder sector is mainly involved in subsistence agriculture as it
produces 80% of the national food production (Diagne and Zeller, 2001 in Masanjala 2005)”
(Masanjala, 2005, p.232). In Masajala (2005) it is argued that this dichotomy has occurred
from the agricultural policies during Banda era, lasting from 1961 till 1994, which prevented
smallholder farmer involvement in cash cropping activities (Ibid.). The arrival of multiparty
democracy in 1994 reversed this trend, as Masanjala argues: “the government of Malawi
adopted the concept of poverty alleviation as a pivotal component in its development
thinking and the key to accessing a growing portion of multilateral and bilateral donor
funding”(Ibid., p.233). Poverty alleviation meant, in the neoliberal development approach to
which Malawi opened its doors, a reduction of the role of the state and stimulation of the
role of the private business sector, including small holder farmers. The neo liberal nature
was reflected in the policies and laws developed and adopted in the second halve of the
nineties. To mention the most important ones these were the National Decentralization
Policy and Local Government Policy and Act adopted in 1998. In summary these policies and
laws transferred “administrative and political functions once centered in the ministries at
national level...to district and municipal level”(Ferguson&Mulwafu, 2004a, pp. 2). Therewith
resource users were called upon to take more responsibilities regarding resources use
(Ferguson&Mulwafu, 2004b, pp. 2). Only the overarching policies regarding economic
development objectives remained within the responsibilities of the central government.
Changes in land and water rights became visible in the New Land Policy (GOM, 2001) and
the New Water Policy and Act (GOM, 2004). As discussed in Mulwafu (2004a and b) the New
Land Policy aimed to reduce declining plot seizes; shape clarification in land rights and
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stimulate a land market, as the New Water Policy, inspired on the Dublin principles, included
commoditization of water and user-, and polluter pay principles. Another policy is the
National Irrigation Policy (2005), in which the importance of irrigated agriculture and the
role of smallholder farmer production system is emphasized (Ibid. 2004a) The neoliberal
character of the policies mentioned above is further articulated in the Poverty Reduction
Strategy Papers of 2002 and 2007. These papers articulate the vision of Malawi’s
government on socio economic development and are meant as “single reference documents
for all stakeholders on socio-economic growth and development priorities for
Malawi”(MDGS, 2007, pp. xii). As all policies developed should correspond with the contents
of these papers, they provide a thorough insight in governments development rationale.
Again poverty alleviation is provided a key role in the achievement of sustainable economic
growth in both papers. Inclusive growth is thought to be met, as mentioned in the MDGS
(2007), by making the poor “masters of their own destiny”, which will enable them to
“relieve themselves from poverty”. The process of self-relieve, as preached in this neoliberal
development rationale, have to start with “delegation of administrative and management
roles to local authorities and resources user groups, market based and demand driven
strategies and consultative participatory approaches involving civil society to promote
transparency and increase ownership”(Ferguson and Mulwafu, 2004b, pp.7).
As the majority of the poor in Malawi are smallholder farmers, it is not surprising
that the agricultural sector is one of the key areas in the PRSPs’ to which the neo-liberal
tools are directed. The usage of these tools is to tackle the constraints currently limiting
physical and economical productivity in Malawi smallholder production schemes, namely
poor market-access, poor farming practices, weather related shocks and an insufficient use
of irrigation (PRSP, 2007). The Smallholder Flood Plain Development Program, was among
the first programs in Malawi, which provided these tools to farmers in Domasi-irrigation
scheme. During the project, which lasted from 1998 till 2006, a water user association was
established and trained to lead a farmer organization, operate and manage the rehabilitated
irrigation scheme and trade rice cooperatively. These tools would, according to the neoliberal development rationale, stimulate smallholders’ involvement and investment in the
scheme and make the smallholder farmers “masters of their own destiny”.
On a national level the improved smallholders’ is expected to increase their
contribution from 23.6 to 34.9% of the GDP (MDGS, pp.79). Other programs and projects in
the agricultural sector are similar in strategy and each include one or more of the following
tools: decentralization of administrative and management roles, market driven and demand
based strategies and participatory approaches to promote transparency and increase
ownership (Mulwafu and Ferguson, 2004b, pp.7). The most recent projects incorporating
these tools in the agricultural sector are the CBRLD (Community Based Rural Land
Development Project), ASD (Agricultural Sector Development) and IRLADP (Irrigation, Rural
Livelihoods and Agricultural Development Project). IRLADP deals directly with irrigated
agriculture, where the other projects focus more on reallocation of land and institutional
capacity building (CBRLD), as well as creation of a sector wide approach and improved
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project coordination (ASD). Although the objective of these programs is to promote
economic growth at the level of the municipality and district level, it is believed that
smallholder farmers will also benefit from their participation as it will increase their income
and food security. Finally these efforts have to contribute to the vision of Malawi’s president
“Ngwazi Professor Bingu wa Mutharika” to “transform Malawi from a predominantly
importing and consuming country to a producing and exporting country”(MGDS,
presidential Statement).
Smallholder irrigation schemes, of which Domasi-irrigation scheme is one, play a
major role in the smallholder sector and a key role in the PRSP. The schemes, either selfhelp or government-ran, are found along stream banks, low lying areas of residual moisture
and wetlands (Ferguson&Mulwafu, 2005; MGDS, 2006). The government ran schemes were
constructed in the late sixties and early seventies of the Banda-era for “nationbuilding”(Veldwisch et al., 2009, pp. 202), “to demonstrate the methods and benefits of
intensive cash crop production”(Ferguson&Mulwafu, 2005, pp. 24-3) and kick-start a
process of agricultural modernization (Bolding 2004, pp.10). In total sixteen of these
schemes were built throughout Malawi of which Domasi is one. Due to the top-down
approach in the construction and management of these schemes they are sometimes
referred to as “irrigation factories” in literature (e.g. Veldwisch et al., 2009). The schemes
never became popular among smallholder farmers due to the high uncertainties of financial
return from the irrigated plots. Among other reasons this was caused by faulty design,
shortage of water, lack of maintenance and inequality of water distribution (Veldwisch et al.,
2009). Another element which discouraged farmer participation in the systems was the topdown control of the MCP, which required complete compliance of the farmers to their set of
rules (Ferguson&Mulwafu, 2005; Veldwisch et al., 2009). The physical infrastructure of the
systems remained in considerable state due to continuous flow of governmental support for
maintenance. With the start of multi-party democracy and shrinking government funding
the physical infrastructure deteriorated, also in Domasi-irrigation scheme. The
organizational vacuum in the schemes did however increase cropping varieties and cropping
intensities, as farmers did not have to commit themselves any longer to the rigid croppingand water distribution patterns enforced during the Banda era (Veldwisch et al. 2009).
1.3 Background of Domasi-irrigation scheme
1.3.1 Domasi water catchment
Domasi-irrigation scheme is located in Machinga district, southern Malawi. It is situated
along Domasi-river which receives its water from the drainage of the Zomba and Malosa
Plateaus which cover a total area of 440km2 (Jamu et al. 2003). The area is characterized by
a wet summer from November till April; over which an average of 1,000 mm of rainfall is
recorded. The dry winter season is from May till October, in which only rarely rainfall events
occur. The rainfall pattern is reflected in the discharge pattern of the Domasi river. High
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discharges of 4 m3/s occurs in the months after the rain season (May and June) after which
it decreases well below 1 m3/s till the first rains occur again in November (Ibid.). The river
has several functions as it provides water to some smallholder irrigation schemes, provide
water to the wetlands of lake Chilwa, is a breeding side for fish species of Lake Chilwa and a
location of sand mining (Ibid.). In the article of Jamu et al. (2003) deforestation,
overpopulation, sand mining and dimba (streambank) agriculture are some of the threats
mentioned to the environmental sustainability of Domasi river catchment. Therewith they
also possesses threats for altering the discharge pattern of the river and its current usages,
such as provision of water to Domasi-irrigation scheme.
1.3.2 Government led scheme management
The scheme is one of the above described “government ran smallholder irrigation schemes”,
which were constructed in the late sixties and early seventies. Plots within these schemes
could be leased for 5 years from the Ministry of Agriculture (Veldwisch et al. 2009). Most of
the tenants were local residents, although farmers from outside the region could also obtain
cropping rights. Settlers from all over the country were even actively contracted by the
government which “reflected governments’ political objectives of nation
building”(Veldwisch et al. 2009, pp. 202). The construction of the schemes on common land
and the “invasion” of settlers is mentioned in Mulwafu&Ferguson (2005) as a potential
source of conflict during IMT, and so establishment of a new authority WUA, as traditional
authorities might re-claim their ancestral land for their villagers.
The authorian control of farming practices in these government-ran schemes aimed
to result in socio-economic advancement of Malawi. It included a strict set of rules
complying the use of the plots, irrigation water, fertilizer and rice-varieties had to be
followed by the tenants; mal-performance could lead to punishment of eviction of the
system (Veldwisch et al. 2009). The expected benefits for the farmers stayed away, however,
and governments efforts to modernize the smallholder sector from subsistence to market
oriented agriculture failed. Veldwisch et al. (2009) mention that the high uncertainty of
physical and economic productivity of the plots, caused, among others, by lack of
operational and maintenance capacity, faulty design and shortages of water lead to high
turnover rates of the farmer population in the schemes. Due to the high uncertainty farmers
“developed a variety of livelihood strategies to make a livings”(Ibid, pp. 204).
Despite the uncertainty for the farmers, at scheme level considerable yields,
although not optimal, were achieved as may be concluded from agricultural statistics. The
schemes provided one third of total rice production in the country in 1988 (DANIDA 1988 in
Veldwisch et al. 2009). Rice was the main crop in the summer season, while in the winter
season also maize, beans and wheat was found in the schemes. The cropping intensity of
rice in the summer and winter season was during the eighties and nineties’, respectively 80
and 45 percent (Ibid.). Rice production of the blue bonnet variety have been reported to be

5|P age

in between 2 and 4 t/ha till the late eighties and after the introduction of High Yielding
Varieties (HYV) to have increased till 4-5 t/ha. (IFAD and GoM in Veldwisch et al. 2009).
1.3.3 Farmer led scheme management
As described in Veldwisch et al. (2009), the introduction of multi-party democracy made
irrigators reject the old rules according to cropping calendars and other operational
practices (Mulwafu and Ferguson in Veldwisch et al. 2009) and “paradoxically led to an
influx of new irrigators, diversification of cropping patterns and increased cropping
intensities in the schemes. Users re-appropriated the schemes, initially beyond the purview
of government and donor agencies”(Veldwisch et al. 2009, pp. 205-206). To stimulate
farmers in their efforts to raise production of these schemes, and to further government’s
new neoliberal development approach, the operational and management activities were
sought to be transferred to farmer organizations. The rehabilitation and IMT of Domasiirrigation scheme took place in between 1998 and 2006 as part of the SFPDP. This IFADfunded program consisted of a 15.47 million USD loan to Malawi’s government to raise food
security and income levels of poor smallholder farmers in the floodplains of four southern
districts: Karonga, Nkhotakota, Machinga and Balaka (IFAD, 1998).
The program consisted of five components, which are (a) capacity building and
institutional support, (b) the expansion of flood plain irrigation and improved water use, (c)
the promotion of improved irrigation agronomy and marketing, (d) community
infrastructure and support services and (e) a credit facility to enable MRFC and/or selected
NGOs to provide seasonal and/or medium-term loans to smallholder groups for irrigation
activities (Ibid.). In contrast to the top down approach of the seventies and eighties, to
boost physical and economic crop productivity, these efforts aimed to generate high
productive systems by farmer led initiative. The aggregated incremental annual production
over all the irrigation systems in the project is estimated to increase with 156%, which
practically means an annual production of 10,250 mt of grains (rice and maize), 2200 mt
sweet potatoes and some 1300 mt of vegetables (Ibid.). Projected benefits mentioned in the
appraisal report for the farmers are improved levels of income and household food security.
The project evaluation of IFAD (2007) reveals that cropping intensities for the
summer and winter season have risen over the period 1998 - 2006 from respectively eighty
and thirty per cent till ninety-seven and thirty-eight per cent in 2006 (IFAD, 2007, Annex 4).
These levels are still below the projected cropping intensities of hundred and fifty per cent,
but shows an increase of twenty-five per cent per year. In the same period food secure
households increased from 23% to over 70% (IFAD, 2007, pp. 9). Further it is mentioned that
54% of the targeted households reported improved diets and the per capita income derived
from the irrigated plots raised from 170 to 200US$ (Ibid. pp. 9). Based on these figures the
SFPDP as evaluated as successful in IFAD 2006, as the physical and economic crop
productivity of the irrigation schemes increased and the majority of households benefited of
this increase. Exact information about the physical and economical crop productivity of
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Domasi-irrigation scheme is however lacking. Also the role of (irrigation)water and
individual household plot management practices in the achieved levels of physical and
economical productivity are unclear. These two issues are addressed in this thesis.
1.3.4 Livelihood activities
Farmers in the scheme can be classified according to the economic status of their household.
The baseline survey of 2003, as presented in Mulwafu and Ferguson 2004a, categorize the
farmers in the scheme according to their assets. Although the sample taken in this survey
was small, sixty-one farmers out of approximately 1800 farmers, it provides an identification
of the wealth distributing among the households. 64% of the households are classified in the
low class, 28% in the middle class and 8% in the highest class (Mulwafu and Ferguson 2004a,
pp. 10). This distribution indicate a society with a large base of poor farmers and a small
amount of richer farmers. More or less the same distribution pattern of the number of plots
owned by the farmers is presented in the article of Mulwafu and Ferguson (2004a). It shows
that 48% of the farmers owned 1-2 plots, 25% 3-4 plots and 27% 5-16 plots (Baseline Survey
2003 in Mulwafu and Ferguson, 2004a, pp. 14 and 15). The classification of households, as
used in the baseline survey 2003, and the number of plots, are used as a set-up for the
ranking of farmer’s livelihood capital in this research.
As mentioned, farmers in the scheme has a diverse range of livelihood activities besides
their plots in the scheme. In the same article of Mulwafu and Ferguson it is mentioned that
93% of the respondents in Domasi and Likangala irrigation schemes had access to rain fed
fields (Munda), 16% owned wetland gardens and 29% has stream bank gardens (Dimba)
(Ibid. pp. 8). Also off-farm activities were not uncommon, as 40% of the farmers mentioned
to perform labour (ganyu) as additional source of income, 19% is enrolled in marketing of
crops, 23% owned a small business and 9% had other occupations (Ibid.). Despite this ranges
of non-scheme related livelihood activities 84% of the farmers mentioned the irrigated plots
in the scheme, as the main source of household food consumption, while 97% of the
farmers also listed irrigated farming in the scheme as the major source of income (Ibid.). The
main problems faced by the farmers in cash crop production were poor prices for their
crops and lack of customers (Ibid.). Poor marketing practices was also remarked in IFAD’s
evaluation report “Only 10-15% of the produce is sold through group organised markets...
Not much hoarding is being practiced. This means that farmers rush to make money as soon
as the rice is harvested. More efforts need to be made to train the farmers in diversifying
their sources of income, for as long as rice remains their only source, they will continue to
rush to sell the produce to the first buyer that comes”(IFAD, 2007, pp. 29-30).
Practical efforts performed in Domasi-irrigation scheme during the project included
rehabilitation of the physical infrastructure and to guidance of social processes during IMT
(IFAD, 2007). In order to improve farmer income a rice mill has been built at Domasiirrigation scheme. The idea was to set up a marketing cooperative, which failed due to “lack
of farmer visualization about its goal”(Ibid. 2007, pp. 29). Such cooperative was thought to
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be of importance, as it stores farmers harvest in bulk storages, after which the crop (rice)
can be sold at a high price. The lack of such facility forces farmers to store the food at home
and sell it when a buyer is found, such practice often decrease the financial returns to the
farmer (Ibid.). The IFAD evaluation report, however mentions, the set-up of a Group
Procurement Fund in Domasi-irrigation scheme to pool resources to purchase larger
quantities of fertilizer and seeds at low prices.
1.3.5 Objectives of this research
The objective of this research is to analyse the current rice production by farmers in Domasi
irrigation scheme. It is hypothesized that the yields are most impacted by two factors. In the
first place this is the water availability on the plot during the whole growing season. Water
availability is firstly influenced by physical water availability and secondly by the water
distribution of the WUA in the scheme and farmers on their plots. In the second place yields
will be influenced by availability of nutrients and absence of pests and diseases. Both factors
are influenced by the investment of the farmer to her/his plot, either by for instance
application of fertilizer and removal of weeds. It is assumed that the wealth of a farmer
mostly influences the capability to make these investments. So is expected that rich farmers
are able to make all the investments, and realize higher yields than poor farmers. Vice versa
is expected that poor farmers are not able to make the required investments and realize
lower rice yields than the richer farmers. In short the objectives of this research are:
-

To analyse the rice yields of farmers, with a different wealth status, in winter season
2010
To analyse the role of water distribution by the WUA, and farmers, in the realized
rice yields in the winter season of 2010, and in the economic productivity of the plots
To analyse the role of farmers investments in their rice, and so the farmer’s wealth,
in the realized rice yields in the winter season 2010

8|P age

2. Research framework and methodology
The concepts and methodology used to analyse the formulated objectives and collect data
for this purpose are formulated inhere.
2.1 Conceptual framework
Figure 1 presents the conceptual framework, which served as the analytical tool to study the
research objectives in this research. It shows physical and economic productivity (fat boxes)
as the two major indicators for the performance of Domasi-irrigation scheme in the summer
and winter season of 2010 (objective 3). The human controlled variables, sought to be
improved in the SFPD Programme, influencing these productivities are ranked around these
indicators. In the first place this concerns the water distribution of the WUA to the tertiary
units Domasi-irrigation scheme (objective 1). Secondly, it concerns the management of the
plot by the farmers, as well as the usages of the harvest by the farmers (objective 2). In the
latter analytical line also the marketing strategies of the WUA are incorporated.

Physical Productivity

Domasi-irrigation scheme
Irrigated Plot

(I)
HH - Inputs

Irrigation (water
distribution)
WUA

Poor household
Market

Financial
Capital

(II)

Medium household
Rich household

Natural &Social
Capital
Livelihood capitals
Economic Productivity
Non-irrigation activities

Figure 1 Conceptual Framework, in which the roman numbers presents the linkages
aimed to be improved during the SFPD programme. Improved water distribution was
aimed by rehabilitation of the irrigation system and establishment of a WUA (I).
Improved income and food availability of the poor through inclusion of the poor in
scheme cultivation and improved marketing conditions (II).
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In more detail, Domasi-irrigation scheme is represented by the grey circle in figure 1, in
which the irrigate plot (white box) represents an individual plot. The physical production of
this plot is determined by the water availability on the plot, which is a combination of the
combined efforts of the WUA and the farmer. In addition the physical productivity is
determined by the input of nutrients and elimination of crop constraining factors like weeds,
pests and insects. Farmers ability to provide these inputs determines till what extent the
crop requirements are met during the growing season. It is hypothesized that this ability is
mostly determined by a farmer’s livelihood capital. Namely that farmers with a high
livelihood capital, an high amount of assets for each capital, are able to invest the required
inputs to their plot(s), and realize high yields, while poor farmers are not able to invest the
required inputs to their plots and realize lower yields. The same rationale implies to the
economic productivity of the plots for the households. It is hypothesized that rich farmers
are able to store their rice and trade a large portion of their harvest, while poor farmers
trade their rice immediately after harvesting to provide cash or food to meet primary life
requirements.
2.2 Concepts
The range of concepts used in the conceptual framework are further explained below.
Livelihood capital
The livelihood definition of Chambers and Conway (1992) is wide spread in literature and
formulated as “a livelihood comprises the capabilities, assets (stores, resources, claims and
access) and activities required for a means of living” is widespread in literature (Chambers
and Conway, 1991, pp. 6). The livelihood definition is extended further and defined
sustainable as “the livelihood can cope with and recover from stress and shocks and
maintain or enhance its capabilities and assets, and provide sustainable livelihood
opportunities for the next generation; and which contributes net benefits to other
livelihoods at the local and global levels and in the short or long term”(Ibid., pp.6). The unit
of livelihoods are for example households, families, communities, commodity chains. “In the
analysis African rural economies the household has become a basic concept”(Vaughan, 1986,
pp. 35). The wealth of an household is expressed by its access to assets in natural, physical,
human, financial and social capital (DFID’s sustainable livelihood framework). Within this
framework the value of household’s assets is determined in the context of external induced
threats and transform of policies and institutions.
Household
Household is a lot debated concept due to its multiple functions and interpretations
(Vaughan, M. 1986; Cohen et al., 1996 and Ellis, F., 1998). Vaughan defines household as “a
unit of production, controlling access to resources, such as land and labour, and making
joint decisions about the allocation of such resources”(Vaughan, pp. 35). Several researches
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performed in Malawi used to define household as those persons who make regularly
produce and consume food together (Ansell and Berk, 2004 and NSO, 1998). In Ansell and
Berk (2004) household is for example defined as “those who normally reside together and
eat from the same pot”. In Barahona and Levy (2003) it is explained that for the national
census (1998) the following definition for households was used “one or more persons,
related or unrelated, who make common provision for food and regularly take their food
from the same pot and/or share the same grain store (nkhokwe) or pool incomes for the
purpose of purchasing food”(NSO, 1998, in WingfieldDigby, 2000 in Barahona, C. and Levy, S.
2003, pp. 13). In this thesis a farmer’s households is defined as the group of people where
the farmer provides food to, or receives food from, on a daily basis.
Livelihood strategy
A livelihood strategy is defined as “those activities undertaken by smallholder households to
provide a means of living. A key goal of livelihood strategies is to ensure household
economic and social security”(Koczberksi et al. 2001 in Phuong, N.T. and Duong, N.H. pp. 3).
Livelihood strategies distinguished are intensification, diversification, specialization or
migration (Scoones, 1998). According to Barrett et al. (2001) “diversification of assets,
activities and income lies at the heart of livelihood strategies in rural Africa”(Barrett et al.
2001, pp. 1). In Barrett et al. (2001) is explained that diversification of livelihood strategies
occurs as a strategy of risk reduction and insecure conditions for profitable return of
agriculture production. Other reasons for diversification are failure of land markets, high
land pressure, reaction to crises or liquidity constraints and high transaction costs.
Physical Productivity
In Gichuki et al. (2006) productivity is defined as “a measure of performance and expressed
as the ratio of output to input”(Gichuki et al. 2006, pp.8). This definition is simplified in a
function, which is “O = f(I1,I2,I3,…In) in which O is the output and In are the production
factors”(Ibid., pp. 2). In this thesis the output is rice (kg.) and the production factors are land
(ha.), fertilizer application (kg.), labour investment (Malawian Kwacha and hours) and water
availability (m3).
Economical Productivity
Further, economic output in Gichuki et al. (2006) is defined as “the cash value of output
either gross benefit or net benefit”(Ibid., pp. 13). According to this economic productivity in
can be defined as: the cash value of output, either gross or net benefit per unit of input. The
output in this thesis is defined as the cash value of rice obtained by a farmer. While the
inputs included in this research are land (ha.), fertilizer application (kg.), labour investment
(Malawian Kwacha and hours) and water availability (m3).
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2.3 Research questions
The main research question addressed in this thesis is:
Which of the human controlled factors, and how, did mostly determine the physical and
economical productivity of a farmer in Domasi-irrigation scheme during winter season
2010?
Two sub-questions are formulated in order to answer this main research question. Each subquestion is answered in one chapter of this thesis.
1. How did the water distribution of the WUA and farmers themselves influence the
physical and economic crop productivity of the farmer? (Chapter 4)
2. How did the investments of a farmer in her/his plot, and indirectly farmer’s
livelihood capital, influence the physical and economic productivity of the plot?
(Chapter 5)
2.4 Methodologies
During the research methods used include (I) (semi) structured interviews with
farmers, WUA-leaders, (II) discharge measurements of the main and secondary canals and
(III) observations concerning scheme management by WUA-leaders and farmers.
Structured interviews farmers
These interviews are conducted fortnightly with a group of twelve farmers in order to
collect data about the farmer’s livelihood capital, and the investments of a farmer to her/his
plot. Two questionnaires were used for this purpose: the livelihood capital questionnaire
and plot management questionnaire. The former one include questions like number of plots
owned, number of relatives, education level, other business etc. The latter one included
questions concerning labour investment, fertilizer use and water availability and the like.
Semi structured interviews farmers
Farmers were also visited on their plots to collect specific data about the farmer’s plot and
plot investments. It concerned for example the practice of plot to plot irrigation, or
transplanting of rice. During or after these meetings notes were made of the information
gathered.
Semi structured interviews WUA leaders
During the whole winter season issues involved with farmer plot management, and
concerning the WUA, were reflected with the WUA-president, the vice-secretary of the
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WUA or the treasurer of the WUA. Topics included for example the of water experienced by
farmers in the tail-end. The meeting were informal of character and could be anywhere.
Meetings with the WUA-president were mostly in his office, while meetings with the vicesecretary could be anywhere.
Discharge measurements
The whole irrigation season daily discharge measurements were conducted in the main
canal, near the intake, and in the secondary- and tertiary off-takes from the main canal. The
measurements were often performed in the morning from 8 to 11 a clock. Due to high
sedimentation rates, and other reasons, each time the cross-sections of the vertical profile
were re-measured. After this the velocity profile of the cross-section was determined with a
current meter (Universal Current Meter – Model 6500). Depending on the width of the canal
the water velocity of one or three verticals was measured at forty per cent of the water
depth from the bottom. Each measurement lasted thirty or forty seconds and was repeated
till the number of rotations were within a range of five per cent with each other.
Observations scheme management
The whole research period, lasting from early May till early December 2010, I stayed in the
Chinese-building at the head-end of Domasi-irrigation scheme. During the whole week,
Monday till Friday I spent time in the villages surrounding the scheme (Mkao, Namasalima
and Mpheta), criss-crossed the dambo and dimba area’s, joined social activities (ranging
from football matches and drinking tea to attendance of funerals). When I was not in the
field, performing research, I spent time with local friends in village. All these engagements
allowed me to reflect the collected data in interviews and water measurements discussion
with local people and own observations.
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3. Pre-season confrontations over land and water distribution
3.1 Plot distribution problems
Domasi river, the water source of the irrigation scheme, has only a limited flow during the
winter season, as the water-shed is relative small. The generated base flow is around 1000
l/s at the start of the winter season (June) and falls to a 40-50 l/s in the end of the winter
season (November) (Own data, see figure 24). A quick calculation learns that at least a flow
of 810 l/s, during the whole winter season, is required to meet the crop water requirements
of rice, in case the whole scheme of 500hectares is irrigated 1. As the water availability in
Domasi river is too low to meet this demand, the WUA limits the irrigable area, each winter
season, to a seize in which the crop water requirements are met. In this way 225 out of the
total 500 hectares were appointed by the Executive Committee of the WUA, to receive
irrigation water in the winter season of 2010. As a consequence of this decision
approximately only 900 of the 2000 farmers were able to cultivate their plots this winter
season, while the plots of 1100 farmers would lie fallow. In order to provide all farmers the
opportunity to cultivate during the winter seasons, farmers, whose plots are not included in
the selected irrigable area, are able to obtain plots from the farmers with more than one
plot in the selected irrigable area, by appointment of the Executive Committee of the WUA.
In this winter season 300 farmers made use of this opportunity and applied for a plot in the
irrigable area at the office of the Executive Committee of the WUA. In return, the president
of the WUA provided these farmers nomination-letters, with which they could claim, on
behalf of the WUA-president, a plot from a, by the WUA-president selected, farmer in the
irrigable area. Over 100 of the selected farmers in the irrigable area refused, however, to
share one of their plots to the farmers, whose plots were not included in the irrigable area.
As a result, the farmers who failed to obtain a plot complained to the president of the WUA
about the experienced resistance among the selected farmers. The president of the WUA
did not accept the disobedience of these farmers who refused to share plots to other
members of the WUA. As he did not want to select other farmers and did not want to let the
disobedient farmers benefit from their behaviour, the president of the WUA decided to
cancel the irrigation program for the whole winter season of 2010.In response, the farmers,
who refused to share one or more of their plots, did not accept this rigorous decision of the
WUA-president and sought assistance from their village chiefs in order to reverse the
decision of the WUA-president. In this way a period of negotiations started, which would
last over nine weeks, in which the authority of the Executive Committee of the WUA,
regarding plot sharing, as well the procedures developed by them for this purpose, were
contested by the farmers who refused to share their plots.
During this period it became clear that the conflict on plot sharing this winter season
was not a single event, but was an expression of a dispute regarding authority and control of
1

Qrequired (l/s) : Acultivated (ha) * ETa (mm/day) * 100/ Ieff (%) *10 / (24*60*60);
: 810 l/s
Qrequired : 500*7*100/50*10/(24*60*60)
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the land and water sources of the irrigation scheme which lasts since the initiation of the
WUA in 1998. Farmers from the oldest villages surrounding the scheme: Mtambo and
Mpheta village, argue that the land in the tail-end of the scheme belongs to their villages,
and that therefore authority and control of this land belongs to the farmers of their villages.
The authority and control of the WUA about all the land and water resources in the scheme
is accepted by the farmers and village headmen of these villages, provide that their
authority and control on the plots in the tail-end of the scheme is acknowledged by the
WUA. This recognition includes for them, that the WUA cannot decide about plots in their
part of the scheme, in case they are not consulted on forehand. According to the farmers of
Mtambo and Mpheta village, they were not consulted properly prior to the plot distribution
this winter season, which was a problem according to their opinion.
According to the president of the WUA he has received full control of the land and
water resources in the scheme since 1998 and do not have to consult anyone, besides
approval of the general assembly, prior to any decision he makes. As he consulted the
farmers at the General Assembly meeting about the plot sharing procedure for the winter
season of 2010, although none of the farmers of Mtambo and Mpheta village were present,
he did not see any obstacle to write nomination letters to all farmers in the selected
irrigable area. According to the WUA-president it is the problem of farmers of Mtambo and
Mpheta village, that they do not show up during the meetings of the General Assembly, as
their voice could have been heard prior to the distribution of the nomination letters.
Farmers of Mtambo and Mpheta village however explains that they do not appear during
these meetings, as they are not provided the opportunity by the president to express their
opinions.
This dispute on plot and water allocation served as a case to re-discuss, and redistribute, authority and control of the land sources in the scheme, as discussed inhere.
Senior chief Mpheta, who exercised authority and control of the land and water resources in
the scheme and beyond prior to the arrival of the WUA, played a crucial role in the
settlement of the conflict, as mediator between the stakeholders and representative, as
village headmen, of the farmers of Mpheta village. The complexity of his role, the
development of the conflict, as well as the impact of the conflict on redistribution of
authority and control of land and water resources in the scheme is further discussed below.
3.2 Methods for cropping schedule preparation
3.2.1 Estimation of the irrigable area
The determination of the seize of irrigable area is in itself a political decision as it
includes, as well excludes farmers from irrigation each winter season, and determines the
water available for these farmers. The vice secretary of the Executive Committee, however,
explained me that the irrigable area is determined in a rational way by the O&M Committee
(Interview vice-secr. Ex. Comm. No. 122). The O&M Committee therefore measures the
water level of Domasi river in May, the month prior to the winter season, as well as
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calculates the area, which can be irrigated with that flow during the subsequent winter
season. A small report of these results constitutes the basis for the final determination of
the irrigable area by the Executive Committee of the WUA (Ibid.).
In an interview with the vice-secretary of the O&M Committee he could indeed
explain how the water levels had been measured: “the water heights were measured at the
intake, as well as two and five kilometre upstream. We measure at different places, as
sedimentation is able to alter water levels, which would provide a biased view on the water
availability”(Interview vice-secr. O&M Comm. No. 59). He, as well as the chairman of the
O&M Committee, were however neither able to explain how the water level related to the
water levels of other years, nor how the seize of the irrigable area was calculated. The role
of the O&M committee in the determination of the irrigable area became further
questionable when the recommendation-report could not be presented, although several
requests were made during several occasions. The WUA-president further relativized the
role of the O&M Committee, as he explained: “ah, it is not a report, these members only
look in the river and give their opinion to me...they know the same as me. I cross the river
every day and see the water in the river. Based on my experience over the years I know
which area can be irrigated with the water I see.”(Pers. comm. president of the WUA)
From the information above it can be concluded that the irrigable area was rather
determined by the president’s farmers knowledge, rather than the results of water
measurements and calculations performed by the O&M Committee. According to his
experience the president proposed the farmers, during the meeting of the general assembly
at May 15th 2010 to irrigate an area of 225hectare this winter season, including 170ha. of
rice, 55 ha. of maize and 5ha. of water melons (Agreement of General Assembly, May 15th
2010). All farmers and village headmen agreed, as they are able to judge the decision of the
president, based on their on their farmers knowledge.
3.2.2 Blocks included in the irrigable area
More political is the selection of the blocks and tertiary units included in the irrigable
area, as some farmers and villages are included in the irrigable area, while others are
excluded.2The Executive Committee of the WUA include and exclude blocks on the basis of
their geographical position within the scheme and a rotation schedule. According to the
geographical position block I, J and K, see figure 2a, are never used during the winter season.
These blocks have a higher elevation than the other blocks of the scheme and irrigation of
these blocks would therefor require higher operative water levels in the canals. In the first
place the inclusion of this area in the irrigable area would result in higher water losses, due
to higher conveyance and distribution losses. Secondly, it would require more staff of the
WUA to distribute the water, as distribution structures needed to be closely managed in the
ascending plots. Thirdly, the main canal leading towards Block I, J and K is in a worse state
2

The tertiary units, and blocks, in the scheme are allocated to farmers from the same village. As a consequence,
the inclusion or exclusion of a block from the irrigable area means that all farmers of the same village are
impacted positively or negatively.
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than the main canal leading to block A,B and C, which would further add to additional losses
of water, due to leakage and seepage.
With the exclusion of Blocks I, J and K the remaining blocks show an Y-shaped
structure, see figure 2b. Hereby blocks A, B and C are situated in the leg of the Y, indicated
with the red oval in figure 2b, and are part of the head end of the scheme. The left arm, one
of the tail ends of the scheme, is formed by block G and H, while the right arm, the other
tail-end, includes block D and E, both indicated with orange ovals in figure 2b. Due to their
geographical position the blocks in the head of the scheme are always part of the irrigable
area, while the actual rotation occurs between the two tail ends of the scheme. It is
therefore either “G and H” or “D and E” which are irrigated during the winter season. As last
year block G and H of the left tail end were part of the irrigable area, it were this year the
blocks of D and E, which were included in the irrigable area. More specific, during the winter
season of 2009,145 hectares were allocated for the cultivation of rice. The tertiary units
included in the rice area were A1, B1, B2, C2, C3, C4, D3, D4, H1, H2, H3, H4, G1, G2, G3 and
G4.In addition tertiary units A2 and half of Block A3, together 14 hectares were allocated for
the cultivation of maize, while half of block B4, an area of 4.6 hectare, was allocated for the
cultivation of watermelons. See for the location of these tertiary units within the scheme
figure 2c and figure 3.

Legend:
Tail-ends

a

b

HeadHigher Area
Lower Area
Rice
Maize

c

d

Water melon

Figure 2: Winter season planning in Domasi-irrigation scheme. Higher and lower parts of the
scheme (a), head and tail ends in the winter season(b), cropping intensity winter season
2009 (Garside, 2010)(c) and cropping intensity winter season 2010 (d)
The irrigable area in the winter season of 2010 was with 225ha one and a half times as large
as the area allocated for irrigation in the winter season of 2009, which was 164 hectare. In
2010 8 out of the 14 tertiary units in the head-end of the scheme were again selected for
irrigation, while the other tertiary units were part of the tail end, which was not cultivated
last winter season. In this way the cropping schedule for the winter season of 2010 included
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the following tertiary units for the cultivation of rice: A1, A2, A3, B1, B2, B3, C1, C2, C3, C4,
D1, D2, D3, D4,E1A, E1B, E2A, E2B, E3A and E3B; in total 170 hectares. The cultivation of
maize was allocated to an area of 55 hectares, including tertiary unit A4, A5, B4, C4, H1 and
H2, an area more than three times larger than the previous winter season. The cultivation of
water melons was appointed to tertiary unit B5, again a small part of the scheme,
comparable in size to the previous winter season. See figure 2d and figure 3 for a graphical
presentation of the allocated crops over the blocks in the winter season 2010.

Figure 3: Location of tertiary units within Domasi-irrigation scheme
3.2.3 Proposed crops per block
The cropping plan isalso prepared by the Executive Committee of the WUA, and proposed in
the meeting with the General Assembly, prior to the winter season, as discussed in 3.3. As
expplained above, the crops to be grown this winter season included rice, maize and water
melons. Although the primary purpose of the scheme is to cultivate cash crops (rice, water
melon) the WUA provides farmers an additional opportunity to grow maize, a subsistence
crop, during the winter season in case the maize harvest from the farmers’ dambo or
highland area, both rainfall dependent, had failed in the preceding summer season.As maize
is the local staple food, used for the preparation of nsima, which is consumed with lunch as
well as with supper, a misharvest would result in hunger among the farmers. As the rainfall
was low this summer season, many farmers were not able to obtain a maize harvest or only
a few bags (Pers. comm. with farmers). As consequence of this mis-harvest, a large area was
allocated by the WUA-president, in consultation with the AEDO, for the cultivation of maize
this winter season. Over 500 hundred farmers made use of this opportunity to realize a
second maize harvest. Therewith the area of maize was over three times as large as in the
winter season 2009, see figure 2 c and d.
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As maize and water melon are less water demanding than rice, but require a scheduled
application, the tertiary units allocated for those crops are positioned in the end of the
blocks in the head of the scheme. This position prevents abundant water supply to the plots
which was often observed in the tertiary units along the main canal, while water remains
easy accessible, as the secondary canals of these tertiary units are in the head-end of the
scheme. As chapter 4.3.3 shows, the large area of maize, and the position of this area in the
head-end of the scheme, was one of the reasons through which the farmers in the tail-end
of the scheme experienced water shortage for their cultivation of rice during this winter
season.
According to the production of rice, three cultivars are available for the farmers of
Domasi- irrigation scheme, namely Pussa-33, TCG-10 and Kiromberu. Most farmers used
Pussa-33 this winter season, as water availability was low and this cultivar has the shortest
growth period(see 5.2.2 and 5.3.2). During the summer season, however, farmers prefer
TCG-10, a high yielding variety, and Kiromberu, which has a high market price (see 5.2.2 and
5.3.2). Any other varieties or cultivars found by members of the Executive Commitee can be
up-rooted or a penalty of 5000kwacha need to be paid, as other varieties are able to disturb
seed quality (Pers. comm. vice-secr. Ex. Comm. WUA.) Also the WUA-president confirmed
this, but no cases were, however, mentioned in which up-rooting had actually occured.
Each winter season also a small block is allocated for the cultivation of watermelons.
Only a small amount of farmers is, however, interested in this crop, as it is capital and labor
intensive and creates therewith a high risk to the farmers. If managed well however, higher
profits can be made than with rice.
Besides these major crops found, almost each farmer grows a large range of
vegetables, including occra, tomato and pumpkins, on the edges of their plot. These
vegetables are only used for home consumption and not sold at the market. With this
practice farmers are able to save their money, which other wise would have been spend on
vegetables on the market. The farmer on figure 4a just planted leafy vegetables on a wide
ridge seperating the main canal and tertiary unit C1, while the leafy vegetable are fullgrown
on a ridge of a plot in tertiary unit E1A. Although this tertiary unit was not allocated for
maize, farmers with high elevated plots, were seen to growth maize.
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Figure 4: Vegetable cultivation on plots. A wide ridge, created from sediment of the the
secondary canal along tertiary unit C1, planted with leafy vegetables (a) and one of the
higher plots in tertiary unit E1A cultivated with maize and a ridge of vegtables on the bank of
the plot (b).
3.3 Discussion of the cropping schedule
The decisions of the WUA Executive according to the selected blocks and crops for
this winter season were communicated to the farmers in three subsequent meetings. The
first meeting, the 13th of May, was held for all the committees of the WUA and the block
leaders in the scheme. In the second meeting, the 14thof May, all village headmen of the
area were invited and the third meeting, the 15th of May, was for all the members of the
WUA. The meetings were short and informative of character, as the attendants did not
express any critic on the proposed plans of the Executive Committee of the WUA. The vice
secretary of the WUA provided three reasons for this. In the first place he indicated that
farmers are not interested in the winter season as water shortage is common and makes it
difficult to realize high returns. Secondly, the farmers who attend the meetings are
supporters of the president of the WUA and do, therefor, not interrupt him. The farmers
who do not support this president, mostly farmers of Mtambo and Mpheta village, are not
present during the meetings (Pers. comm. vice.-secr. ex. Comm. WUA) 3. In the third place
the president is feared in his position and due to cultural tradition a leader should be
respected.

3

Farmers who support the president come from the same village (Namasalima), as where the WUA-president
resides. More supporters of the WUA-president come from other villages around the intake of the scheme. No
supporters of the president were observed in Mtambo and Mpheta villages, the historical owners of the land in
the scheme.
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3.3.1 Instructing the WUA-Committees
The first meeting was organized for the members of the Agricultural, Operation and
Maintenance- and Environmental Committees as well as the block leaders. 4 The attendance
of the meeting by the committees was high, as all the members of the committees were
present during the meeting. This in contradiction with the attendance of the block leaders
of which only twelve out of the twenty-two block leaders attended the meeting. Probably it
were the block leaders from the tertiary units in the tail end who did not attend the meeting,
as became clear later in the winter season.
During the meeting the WUA-president informed the attendants about the decisions
of the Executive Committee regarding the irrigable area and the selected crops. As those
decisions are seen as the sole responsibility of the Executive Committee, the decisions were
accepted without discussion. In the end of the meeting the WUA-president directed some
special advises to the block leaders. So they were told to (1) start clearing the canals,
(2)supervise the use of qualified seed by the farmers and (3) stimulate early transplanting of
the rice among the farmers.
As last announcement the WUA-president articulated the importance of an early
start of this winter season, as the water in the river would decrease soon. To avoid a late
start of the season, all the block leaders and members of the committees were therefore
requested to perform their tasks in time, so the main gates could be opened at June 10th.
3.3.2 Involvement of traditional leaders
On the 14th of May another meeting was organized by the Executive Committee, but
now for the village headmen whose villagers have plots in the scheme. In total 10 village
headmen, the senior group village headmen and the AEDO were invited for this meeting. As
I was also invited for the meeting I attended the meeting with my translator. All of the
invitees came to the meeting, which had three objectives as was explained to me by the
translator during the meeting and after the meeting by the vice secretary of the WUA.
First of all the Executive Committee wanted to respect the traditional leaders in the
area by consulting them prior for the final decisions, regarding the irrigable area and
selected crops, are communicated to the farmers (Interview vice-secr. Ex. Comm. WUA, No.
122). As the village headmen are the most respected people in the whole area and are
involved in all decisions, of any authority, this reason is not uncommon. Secondly, the
president is the leader of the WUA, but in the first place a resident in his village and therefor
under the authority of the village headmen. Decisions regarding scheme management
should therefore be in line with the policy of the village headmen(Ibid.). For example, each
village headmen has the responsibility to secure food availability in his village(s). As food
availability is only secured by the amount of food produced by his villagers the ownership of
land is of high importance. Most villages have land in all the four land types found in the
4 The senior chief of Mpheta village and village headmen Mtambo were not invited for this meeting.
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area surrounding Domasi-irrigation scheme: dry-land, dimba, dambo and scheme. Most
villages depend, however, for a large extent on the rice and maize production in the scheme,
especially in the dry season. As a decision of the WUA Executive is able to impact the food
security in their villages, it need to be discussed in advance with them. In the third place,
although the WUA was established in 1998 as an autonomic body to manage the scheme,
the WUA-president still regards himself accountable for his actions to the senior chief of the
area (Interview AEDO, No. 50). As the senior chief held authority and control over the land
and water in the scheme, and the current WUA-president was secretary in “his” committee
till 1998, the involvement of the senior chief by the president of the WUA is understandable.
In addition the ancestors of the senior chief of this area, were the owners of a large part of
the plots in the tail-end of the scheme. A consequence of the involvement of the senior
chief is, however, that decisions taken in the WUA are not led by democratic momentum
during the meetings of the general assembly, headed by the president of the WUA, but
during informal consultations between the president of the WUA and the senior chief.
Herewith it is not argued that the agenda of land and water management is still solely
determined by the senior chief. Rather the WUA-president, has been provided a powerful
tool (the WUA) in 1998, which enables him to negotiate, on behalf of the non-historical
land-owners of the scheme, with the senior chief.
The second purpose of the meeting was to avoid miscommunication about the
winter season planning between the Executive Committee of the WUA and the village
headmen. To this purpose a memorandum of understanding was made between the village
headmen, signed by the senior chief, and the WUA, signed by the president of the WUA. The
memorandum articulated the planning of the winter season, as well as the basic procedures,
including plot-sharing, used during the winter season 2010. Such an agreement would
safeguard the Executive Committee from a mis-understanding with the village headmen,
and could be used later in the season in case of conflict.
The third purpose was to get political support of the village headmen in case
problems on plot sharing would arise. According to the president of the WUA some chiefs
rather contributed to such conflicts than supported the WUA in solutions, during winter
season 2009. To avoid such conflicts in this season the Executive Committee of the WUA
sought to form a coalition with the village headmen. Such a coalition would disable farmers
to set their village headmen up against the Executive Committee of the WUA.
Like the meeting with the members of the committees of the WUA and the block
leaders the WUA-president first explained the planning for the winter season. After this the
village headmen were provided the opportunity to provide their comments on their plan. In
contrast to the first meeting some comments were made. The first remark concerned the
small irrigable area selected by the Executive Committee of the WUA, as experienced by
four of the village headmen. Therefore they asked the Executive Committee to increase the
irrigable area. The WUA-president, however, answered the irrigable area could not be
extended as the water in the river did not allow so. Although the president did not present
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any prove for this, the village headmen accepted his answer. Another village headmen
asked the president which measures would be taken in case conflicts would repeat
themselves again this season, due to the “plot sharing-policy” of the WUA. In response the
president answered that in such cases “the plots of the farmers who do not share will be
taken by the WUA”. In addition the WUA-president requested the chiefs to assist the
Executive Committee in its enforcement of its policy, rather than contributing to the conflict,
which occurred during last winter season. All the chiefs, including the chiefs who would later
change their minds, agreed with this and confirmed their political support to the Executive
Committee. The senior chief summarized the answer of the chiefs as “all the chiefs are
under the rules, and if any action of a chief will break the law and procedures of the WUA
their law should take its course”. The WUA-president ended the meeting with “the words of
the senior chief will be followed in case any of the chiefs or farmers are not following the
laws and procedures of the WUA”.
The senior chief however requested the president to start as soon as possible with
the plot distribution as farmers would otherwise start renting the plots themselves and plot
sharing problem would occur again.
3.3.3 Informing the farmers
To avoid illegal plot sharing the meeting for the farmers was already organized on
the next day, the 15thof May. As the Executive Committee expected a lot of farmers the
meeting was hold in a large hall next to the WUA office. Although all farmers, 2000, were
invited only 140 farmers dropped in during the meeting. None of the attendants came from
the villages, Mtambo and Mpheta, in the
tail-end of the scheme, the historical plot
owners of the scheme. All the farmers
came from blocks which were either
located in the head-end of the scheme or
part of the not selected area. The villages
of these farmers are either located around
the head end of the scheme, or across the
river. Farmers of both groups of villages
support the president of the WUA, who
also resides in Namasalima village across
the river. Farmers in the villages of the
Figure 5: Winter preparation meeting of the
tail-end of the scheme, were also invited
WUA
for the meeting, but explained to me not
to attend those meetings, as they were not provided the opportunity to speak by the
Executive Committee in previous meetings (Interviews farmers Mtambo and Mpheta village,
No. 17-21, 23-24). One of the farmers explained: “What is the benefit for us to join those
meetings, the Executive Committee will just tell what they have decided, any complaint of
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us during the meeting will not be heard, so it is better to spend my time on something else
(Pers. comm. farmer Mpheta village). Another farmer of Mtambo village explains: “the
leaders of the WUA are making their own rules, if they decide something what we like we
will accept it and if not we will resist it”(Interview farmer Mtambo village, No. 17). Here
against, the farmers who were present during the meeting were however full of enthusiasm
as a lot of jokes were made with the president of the WUA. As only supporters of the
president are present the meetings made more look like a political manifestations, rather
than a meeting of a general assembly, in which critical questions were asked.
The issues discussed during the meeting were identical to the two meetings
described above. In addition the AEDO and the WUA-president motivated the farmers to
take farming in the winter as serious as in the summer season. He told the farmers: “most
farmers take the winter season as a period of rest, as water availability is low and lot
investments need to be made for a good harvest......stop hobby farming please and take
farming serious as a business”. Therefor the WUA-president asked the farmers to use a part
of their income derived of the summer harvest to buy labour, fertilizer and qualified seed
for the winter season, as well as to follow the cropping calendar as stipulated by the
Executive Committee of the WUA. Like the WUA-president motivated the farmers to be
serious with the cultivation of rice, it was the AEDC who stimulated the farmers to cultivate
maize in this winter season. The maize harvest had been low during the summer season and
shortages of maize (i.e. food) were expected in the villages surrounding the scheme in case
an additional maize harvest would not be realized during the winter season. The AEDO
therefor requested the farmers to join the program for maize which was organized by the
Executive Committee of the WUA. He, contradicting the president’s speech, argued that
“rice is a summer crop to generate money, but maize is a winter crop which prevent food
shortage”.
In the end of the meeting the WUA-president explained the farmers, again, the procedures
which would be followed for the plot
distribution and in the blocks allocated for
the cultivation of rice, maize and water
melons. As each procedure is different for
each crop they are further described below.
Plot allocation and distribution procedures
for maize
All the plots in the tertiary units
allocated for maize were taken, for this
Figure 6: The speakers during the winter winter season, by the Executive Committee.
meeting 2010, the president of the WUA (left)
To obtain a plot in the maize area farmers,
and the AEDC (right)
including the official plot owners, were
requested to apply for a plot within the next

24 | P a g e

five days after the meeting. The plots in the head-end of the maize area would be provided
to the farmers who registered first, while the plots in the tail-end would be allocated to the
farmers who registered last. Registration could simply occur by informing one of the
members of the Executive Committee when met somewhere. As I joined the vice secretary
of the WUA regularly those five days, I was able to observe the way farmers registered for
their plots. The vice-secretary was regularly stopped by farmers who wanted to apply for
plots. In such cases the farmers provided their names, as well as the number of plots
wanted to the vice-secretary. Some of the farmers also requested plots for their friends,
which was also allowed. When the vice secretary arrived at the office, he wrote the names
of those farmers on the registration list. It was also possible to apply for a plot on one of the
two organized registration days, which were held on May 18th and 19th. During those days
the vice-secretary held office from 09:00-12:00 and 14:00 till 17:00 in the general meeting
room of the Chinese building5. Around 300 farmers came during those days and were asked
for their family name, village of origin and the number of plots wanted. The number for
maize plots was not limited as was the case for rice plots. In this way some farmers applied
for eight plots (Pers. comm. farmer) , the average was however one or two (Pers. obs.).
Attendance registration procedure). In the end just over 500 farmers had applied for a
maize plot. Despite the first farmers would be provided in the head-end of the scheme, no
rush was observed on the plot registration list.
The actual plot distribution occurred on Friday and Saturday, may 29th and may 30th.
During those days, my translator joined the Executive Committee of the WUA which
distributed the plots to the group of 500 farmers. During the walk, which went from Block A,
via Block B and C to block H, plots were allocated to the farmers. The plots in the head-end
of the scheme, tertiary unit A4 and A5, were appointed to the farmers whose names were
on the top of the list, while the plots in the more down-stream located tertiary units were
allocated to the farmers who registered themselves as last.
Plot allocation and distribution procedures for water melons
All the plots in the tertiary unit allocated for water melons, B5, were also
“confiscated” by the WUA. Farmers interested in the cultivation of this crop could apply for
a plot at an assistant of the researcher Mr. Hassan. His assistant would provide seeds, as
well as explain the cropping procedures, for water melons to those farmers. Around 50
farmers applied for such a plot.

5

The Taiwanese assisted in the construction of Domasi irrigation scheme, during their stay they built a large
central office at the head-end of the scheme. This building is still present and known as the Chinese building
among the local people.

25 | P a g e

Plot allocation and distribution procedures for rice
All the plots in the selected area for rice remained with the owners of this rice plots.
However, farmers whose plots were not part of the selected area for rice cultivation could
apply for plots in the selected irrigable area. In contrast with the application for maize plots,
the application for rice plots could only be directed to the WUA-president and not to the
other members of the Executive Committee of the WUA. According to the other members
of the Executive Committee of the WUA, this was because more money could be made by
rice plots, and therefore the issuing of them needed to be dealt with more care and should
therefore be done by the president (Pers. comm. vice-secr. Ex. Comm. and treasurer of
WUA). Several farmers of Mpheta village and one farmers of Nthenda village, questioned
however this explanation and rather explained the president sought to control the rice plot
distribution himself, in order to obtain additional cash (Pers. comm. No. 5, 6). Evidence for
the existence of financial transactions between the president of the WUA and farmers, in
order to obtain rice plots, was however not provided during the research period. It was
however difficult to track and observe the meetings between the WUA-president and a
farmer, applying for a rice plot, as they could meet anywhere. In a number of cases I was,
however, allowed to join these meetings, when they were held in the office of the WUA.
During these meetings I observed two different ways in which plots were provided to the
farmers. In some cases the farmers had already made an agreement with other farmers,
often friends or relatives, and informed the president about their agreement. Doing this, the
farmer, who had already shared one or more of their plots, would not be requested by the
WUA-president again to share more plots to other farmers. Other farmers “just” came to
the president with a request for one or more plots in the rice area. In return the WUApresident wrote down their names on the registration list for rice, as well as their village of
origin and the number of plots wanted.
With the registration list for rice the WUA-president started to link each farmer on
the list to a farmer with two or more plots in the irrigable area. As only 300 farmers applied
for a rice plot, and there were more than 900 plot owners in the irrigable area, not every
farmers would be requested to share by the WUA-president. As this would benefit some
farmers over other farmers I wondered about the selection procedure used, so that the
selected farmers would be confident with their selection. During the selection, however, it
was observed that most of the names of the farmers, requested to share, were mentioned
out of the head by the WUA-president, while the vice-secretary was writing the names on
the nomination letters. Only a few names were looked upon in the books of the WUA. When
I asked the WUA-president which selection criteria were used he was not able to provide
one. Also when I mentioned a few possible selection criteria, like alphabetical order, he also
did not confirm it. In a later interview he indicated it was on alphabetical order, but he did
not produce the list for this purpose as evidence, despite several requests for it. Later in the
winter season, farmers of Mpheta village explained me that the plot sharing procedure used
by the president of the WUA is that “farmers need to provide plots to the farmers of which

26 | P a g e

they received a plot in the previous winter season”. As the plots of the farmers in the headend of the scheme are almost always included in the irrigable area, those farmers are not
included in this rule. As consequence, the farmers in both tail-ends, see figure 2b,share their
plot each winter season to each other. As in the winter season of 2009 farmers of Block E
received plots in Block G and H, this winter season farmers of Block G and H received plots
in Block E. After the list was finalised, each applicant was provided a nomination letter by
the members of the Executive Committee. The nomination letters contained a short notice
of the WUA-president in which the farmer of concern, in the irrigable area, was requested
to share one of his plots to the farmer with the nomination letter. In total around 300
farmers applied for a rice plot, of which around 150 farmers were provided plots in Block E,
the blocks of the farmers from the historical land owners of the scheme(Interview vice-secr.
Ex. Comm. WUA, No. 10). Although this is disproportional high, compared with the total
selected area for rice, it might partly be explained from the latter plot sharing procedure,
mentioned above. Later in the winter season farmers of Mpheta village explained, however,
to regard the amount of plots to be shared by them not as “fair”, as only 46 farmers of
Mpheta village were provided plots, using the same plot sharing principle, in the other tailend area during the winter season of 2009. The president of the WUA explained however
such a difference was possible to happen by chance (Pers. comm. president of the WUA).
The high amount of farmers in Mpheta village, who were requested to share one or more
plots, remains however doubtful, especially due to the lack of a clear selection procedure. It
became even more doubtful (i.e. that the president of the WUA selected intentionally more
farmers of Mpheta village in order to show his authority and control over the plots of the
farmers of Mpheta – who regard their plots as their own. Therefore the president had the
support of the senior chief, the village chief of Mpheta village, as agreed during the winter
season meeting) in the light of the lasting conflict, which appeared to exist, between the
WUA-president and the farmers of Mpheta village. In the context of the conflict, the refusal
of the farmers of Mpheta village to refuse to share their plots was then also not experienced
by the WUA-president as a separate issue, as the WUA-president explained: “these farmers
are testing the power of the Executive Committee of the WUA”(Interview president of the
WUA, No.14).
3.4 Conflict about plot allocation and distribution procedures
The WUA-president explained the plot sharing procedures are based on an
agreement made during the general assembly meeting of 2007/2008 (Interview president
WUA, No. 14). In this meeting the president, in search for equal land use rights in the winter
season - in which only half of the scheme is irrigated – proposed the farmers to start plot
sharing. According to the WUA-president this agreement was approved by the members of
the General Assembly during that meeting. A large amount of farmers, mostly farmers of
Mtambo and Mpheta village, however question the validity, contents and conditions of this
agreement (Interview “leader” opposition Chileso, No. 46).
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The issue on the validity of the agreement is centred around the village of origin and
number of farmers present during the general assembly meeting, as well as the number of
farmers who voted in favour of the introduction of the plot sharing principle. As farmers of
Mtambo and Mpheta village do not attend meetings of the WUA, as explained above, they
were also not present during the general assembly meeting of 2007-2008. The WUApresident do not regard their absence as objection to vote during the meetings of the
General Assembly as every farmer is invited for the meetings (Interview president WUA, No.
15). Farmers of Mtambo and Mpheta village question however whether enough farmers
were present during the meeting of 2007/2008 to make the new rule on plot allocation. The
WUA-president explained me enough farmers were present during that meeting and that he
would show me the minutes of that meeting. As these minutes were not presented, his
claim, as well as the claims of the farmers of Mpheta village, could not be verified.
General confusion existed among all farmers of Domasi-irrigation scheme about the
contents of the agreement. In the first place it was not clear under which conditions a
farmer could be requested to share one or more of their plots. For example, a large number
of farmers questioned themselves whether poor farmers, with large families and only two
plots can, and if so, should be requested by the Executive Committee to share one of their
plots (e.g. Interview poor farmers Nthenda village, No. 18, 30 and 31). The WUA-president,
however, explains that the idea of the plot sharing principle was particularly made for such
farmers, as the majority of the farmers in the scheme has only two plots (Interview
president WUA, No. 15). Inclusion of those farmers in the rule allow that more farmers,
whose plots are not included in the irrigable area, can make use of this plot sharing principle
(Ibid). The WUA-president explains: “the farmers who refuse to share, because they think
they have too less, should think of their poor brothers, whose plots are not included in the
irrigable. If they complain already what about them?”(Ibid.)
Regarding the conditions of the plot-sharing agreement there is dispute about the
term and scope of agreement. Regarding the term farmers of Mtambo and Mpheta village
explain the agreement was only made for that particular season in 2007/2008. The WUApresident, however, regards the agreement as valid for all the coming winter seasons. In the
latter issue, farmers of Mtambo and Mpheta village, only regards WUA members as farmers
who can make use of the plot sharing principle, while the president of the WUA is open to
include non-WUA members in this rule.
3.4.1 Original owners resist WUA

Within two days after the hand-over of the nomination letters to the farmers over
100 farmers, one third, came back to the WUA-president, with the message the nominated
farmers did not want to provide plots to them. Farmers who were denied a plot returned
especially from Block D and E, the blocks in which almost all plots are owned by farmers of
Mtambo and Mpheta village. The WUA-president who, as he told me, “did not understand
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the problem” went to the area of those villages to understand their reasons for denial
(Interview president of the WUA, No. 14). The farmers of Mpheta village told him that they
refused to share because they are the owners of the land and not the WUA and to have big
families through which plot-sharing to others would results in hunger (Ibid.). According to
the perception of the WUA-president the farmers of Mpheta did not provide the real
reasons for their behavior to deny plot sharing. According to him the real reasons are in the
first place, an organized rebellion against himself, which is led by Chileso, the brother of the
senior chief (Interview president WUA, No. 15). This brother had organized a campaign for
the election of another WUA-president, in the winter season of 2009, but failed to win the
elections. According to the WUA-president, and the stories of some other farmers, this
brother would have gone door-by-door in Mpheta village prior to winter season 2010 in
order to mobilize farmers to resist the WUA policy of plot sharing (Ibid.). This, of course, was
denied by the senior chief, as well as Chileso himself. The senior chief explained to have
heard the rumor, but not to have observed anyone going door by door through his village
(Interview senior chief, No. 34). Also Chileso denied that he had gone door by door to
mobilize farmers to refuse to share their plots, but confirmed the general resistance felt
among the farmers in Mpheta village (Interview Chileso, No. 48). Chileso rather showed to
be concerned with the whole situation as he went to the residence of the WUA-president,
after the conflict had started, to request the list of farmers who refused to share (WUA
meeting June 19th, No. 28). Chileso explained that his uncle, his partner in the conflict, went
with this list door by door to ask farmers why they exposed this behavior (Interview Chileso,
No. 46). The secretary of the WUA, however, explained that the goodness of Chileso could
not be trusted, as he could also have used the same list to motivate farmers to continue
their resistance (WUA meeting June 19th, No. 28).
As both parties did not open their political agenda completely it was difficult to
assess the causal relationships in who started the conflict. On the one hand it can be argued
that Chileso mobilized farmers prior to the hand-over of the nomination letters to test the
WUA-president. Another plausible explanation is that the WUA-president selected a
disproportional number of farmers of Mpheta village to test obedience of farmers in this
village, after the chaotic situation during elections in the winter season of 2009.
The second reason provided by WUA-president for the resistance of the farmers of
Mpheta village is that they rented their plots already to their relatives as soon as they heard
their blocks were part of the irrigable area this season (Interview president WUA, No. 14).
Although the senior chief already warned the WUA-president for this practice during the
winter season meeting it happened again. Also one of the leaders of block E confirmed this
practice, as he experienced difficulty in mobilization of farmers for cleaning of the canals, as
he did not know the location of the residences of the farmers who rented the plots
(Interview block leader E, No. 107). Although the WUA-president regards plot renting as a
problem, as he is not able to exercise control over the plots, and distribute them to other
farmers, the farmers of Mpheta village regard plot renting as their right, as they regard
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themselves as the historical land owners of the plots (e.g. Discussion Ex. Committee WUA
June 7th, No. 10; sister of senior chief Mpheta; No. 41). The average price which they
received was around 5,000 Kwacha per plot (Pers. Comm. vice-secr. Ex. Comm. WUA,
Interview No. 21 and 45). In addition to their historical rights on the land in the tail-end of
the scheme, the farmers of Mpheta village defend their practice of plot renting as otherwise,
according to them, the WUA-president will let the plots to outsiders of the scheme. Chileso
could tell that the WUA-president received 2500 Malawian Kwacha from farmers who were
provided a rice plot in the scheme (Interview Chileso, No. 48). This practice was confirmed
by other farmers, but no prove was delivered by any of these farmers, although Chileso
mentioned to know the names of the farmers who had obtained a plot in the scheme by
payment to the WUA-president. As also the meetings between the WUA-president and the
farmers were not transparent, as explained in 3.3.3, it was difficult to assess the allegations
against the WUA-president.
Thirdly the WUA-president mentioned that the people of Mpheta village are just
difficult people, who already exposed bad behavior several times (Winter meeting July 15th,
No. 28, 49). The difficult behavior of farmers of Mpheta village is common knowledge by the
farmers cultivating in the scheme (e.g. Interview GVH Namasalima, No. 36, farmer
Namasalima No. 37) and is even recognized by the farmers of Mpheta village themselves.
The former president of the Land Allocation Committee, Mr. A.W. Mwazamba, explains that
he did not face troubles with plot sharing in his period from 1984 till 1996 (Interview, No.
45). He, resident of Mpheta village, explains that this year the farmers of Mpheta, and not
the chiefs or the WUA, are the problem in plot-sharing (Ibid.). More specific he mentions
that Chileso is the problem as he went door by door this winter season: “this guy (MvB:
Chileso) is against the WUA, I do not know why, it is not the WUA or the chiefs who are the
problem”(Ibid.). Also several farmers of Mpheta village showed to know they are regarded
as difficult and seemed to be proud of it (Pers. comm. several farmers).
The three reasons mentioned above confirmed the thoughts of the WUA-president
that these farmers were just following their own strategy, without considering the
consequences of their behavior for other farmers in the scheme. As president of the WUA
he therefore decided on June 7th that this behavior could not be tolerated and decided not
to irrigate this winter season as punishment for their behavior. 6 The decision was taken in
consultation with the senior chief of Mpheta, who also attended the meeting. Referring
back to his speech he agreed with the decision of the Executive Committee of the WUA and
repeated: “Let the law takes it course”(Meeting June 6th). The impact of this decision on the
farmers was rather neutralized by the senior chief, as he explained: “it is good for the plotowners, as the land can rest a bit, so the productivity can be higher in next summer
season”(Ibid.).
6

As the plot sharing problem only occurred in the area allocated for rice, the programs for maize and
th
watermelons continued. For these crops the main intake was opened from June 10 for one day per week.
The reason why conflicts did occur in the rice area, but were absent in the area allocated for maize and water
melons can be explained with several reasons among which the higher economic value of rice. More of these
reasons are provided below in sub-chapter 3.5
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Primary reactions to the cancellation of the winter program for rice
The ten days after the decision for cancellation of the rice-programme different
reactions were observed among the different stakeholders in the conflict. So were the
members of the Executive Committee of the WUA actively seeking to other alternatives for
complete cancellation of winter program of rice. One of these alternatives is that, despite
the high elevation, the irrigation will be directed to Block I, J and K and Block C, D and E will
be excluded from the irrigable area.
Among the farmers and village headmen of other villages, than Mtambo and Mpheta,
generally a mood of resignation about the conflict is observed. Although some of them
mention to be negatively impacted by the conflict, they do not involve actively in the
conflict.
Among the farmers of Mpheta village two reactions are observed. Several farmers
explain to be confident with the cancellation as they already let their plots and received
money for it. In the second place, due to the cancellation the water in Domasi river will not
be diverted to scheme, but will reach their dimba area, situated down-stream of the intake
of the river. This will allow them, besides the money received for the plots, to cultivate a
winter crop on their dimba plots (Pers. comm. vice-secr. Ex. Comm. WUA; No. 10a). Another
group, of which also Chileso and village headmen Mtambo, are frustrated by the
cancellation, and especially about the fact that the decision is supported by senior chief
Mpheta. Village headmen Mtambo for example narrates: “I am still motivating my farmers
to continue with the preparation of the rice nurseries, we will cultivate rice anyway. I am
not dependent on the decision of the WUA, on my own authority I can go to court or the
government in order to find out what is going on here in the scheme. How is it possible that
only two men (MvB: the WUA-president and senior chief) are deciding what is happening in
the scheme, while there are so many farmers?”(Interview village headmen Mtambo, No. 16).
Another farmer of Mtambo village also do not understand the support of the senior chief to
the WUA-president, as he wonders: “How can the senior chief support such a decision? Is he
bribed or so?”(Interview farmer Mtambo village, No. 17). The resistance of the farmers of
Mpheta and Mtambo to the cancellation of the winter programme for rice is such that
senior chief Mpheta, also village chief of Mpheta village, changes his mind and returns to
the WUA-president. In the morning of June 17th the senior chief returns to the office of the
WUA. As usual the meeting is opened with prayer and welcoming of each other. After this
the senior chief explains the reason of his presence: “I request you to open the waters on
Monday, the farmers of Mpheta village will then start with sharing to others”. In addition
the senior chief promises “I want to go to the villages of Nthenda, Chabwera, Mtambo and
Mpheta for awareness campaigns for plot fee collection this season 7.” From the promise of
the senior chief to the Executive Committee “that his farmers will share their plots if the
president open the waters”, it can be learnt that the senior chief actually still kept to his
7

The farmers of these four villages have like plot sharing, also difficulty with paying plot fees. The senior chief
wants to address this problem himself, like plot sharing, in these villages.
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promise to the WUA to support the Executive Committee in the execution of their plot
sharing procedures. The request, however, entailed that the Executive Committee had to
trust the deal made between the senior chief and the rebellious farmers, namely that they
indeed would share their plots, although they had previously refused to do so, if the WUApresident opened the water on Monday. As the WUA-president wanted to rethink the
whole situation and discuss the issue within the Executive Committee he explained the
senior chief that he welcomed his idea, but that he required time before he could provide
an answer to his request. The request of the senior chief was discussed within the Executive
Committee at June 19th. The meeting was, in contrast to the other meetings of the WUA
Executive Committee, dynamic, as the WUA-president let all the members of the Executive
Committees and other Committees provide their opinion on the conflict, the request of the
senior chief and the way forward. First of all a short update of the conflict, presented in Box
I, was provided for all the attendants, so that all members of the WUA had the same idea of
the issue.

BOX I: Update of the conflict situation

In the beginning of the meeting the secretary of the Executive Committee of the WUA explains in which tertiary
units problems were encountered with plot sharing; which is summarized in the table below. As each tertiary
unit belongs to a certain village the problems were directly linked to the village of origin of the farmers.

Tertiary unit
A1-A2
A3
B1-B3
C1-C3
D1-D3
E1A-E3B

Village
Nthenda and Kaumbwe
Namasalima
Nthenda, Mtambo and Mpheta
Mtambo
Mpheta

Problems
Slight
No
No
Slight, family of mr.Chimbuzi
Many
Many

The secretary continues “in response on their behavior the Executive Committee sent a list of the farmers who
refused to all the chiefs; in addition the WUA-president discussed the issue with senior chief Mpheta, Nthenda
and Mtambo. The president told them that the consequence of this behavior is that the winter program for rice
is cancelled.” The reactions of the chiefs were as follows:
•
•
•

Mtambo: “I never share plots to other farmers, they are for the farmers of my village”.
Mpheta: “Some farmers of my village think that the scheme is for the farmers of Mpheta village,
but this is not true because the scheme belongs to the Malawian government
Makwapala: “It is better to continue the winter program, but include other blocks.

In the end of the meeting senior chief Mpheta repeats that all responsibility according to plot sharing (red:
scheme issues) belongs to the WUA and not to the chiefs.
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After this update the attendants were provided the opportunity, by the secretary of
the Executive Committee, to reflect their views on the issue whether the winter season
could be “saved” by changing the irrigable area to Block I, J and K. The members of the
Operation & Maintenance Committee, directly involved in the water distribution, were
allowed to speak at first. The secretary of the O&M Committee however argued that he did
not see it as an option. This was agreed upon by the secretary of the WUA, who mentioned
that the canal system to this blocks was in a more poor condition than the canal system in
the irrigable area selected at first. Further he mentions that: “the farmers in these blocks
may as well, as they have seen the behavior of the other farmers, refuse to share their plots.
In that way we have the same problem again”(Winter meeting, June 19). The secretary of
the environmental committee agrees and says that it is better to keep with the selected
area, as the proposed opening date of the main canal had already passed and a reselection
of the irrigable area would occur in a further delay, as the plot sharing procedure would
have to repeat itself again. The secretary of the O&M Committee agrees it is better that the
selected irrigable area is kept, as also the farmers who already have prepared their rice
nurseries might go to court in case their area will be cancelled. He therefore argues that it is
better to keep this winter season the area and change it next year. Mentioning the point of
rice nurseries the secretary of the agricultural committee mentions that it is best to keep
the irrigable area, but that all farmers need to be told to stop preparing their rice nurseries,
as water will not come this winter season. The secretary of the WUA questions whether it is
good to cancel the winter program for rice, to learn the farmers who refuse to share that
“the scheme, and the power (MvB: control), belongs to the WUA and not to the
farmers”(Ibid.). In the end also the WUA-president argues that is better not to take the plots,
but keep the area and change the area next year.
Secondly the request of the senior chief is discussed. One of the members of the
O&M Committee remarks that also the chiefs are divided over the plot sharing issue. The
WUA-president mentions that cancellation will also impact the members of the Executive
Committee and that because of this we can tell the farmers that no water will come, as they
are also impacted themselves. One of the members however remarks that if the water is not
opened village chief Mtambo might go to the DC in order to complain. Another member
however remarks that each year Mtambo, Mpheta and Nthenda cause problems, upon
which the secretary of the WUA remarks that according to him “the WUA has the power to
cancel the rice program. The youngsters are learning bad behavior from elders in Mpheta
village. It is better to cancel the winter programme, so they will learn good behavior. This
will be the 1st time of the WUA to enforce its constitution, let us do it” (Ibid.). The vicesectary and treasurer of the WUA also agree on this viewpoints and the secretary provide
the WUA-president the opportunity to provide his view by saying: “After all the attendants
have provided their opinion on the issue it is time for the president to review on the issue”.
The WUA-president thanked all the members for their opinion, and mentions “a car can only
be driven by one person, otherwise accidents will occur. Therefore it is time for the WUA to
“fight” the farmers who refuse to share and make the rules of the WUA known to them. The
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plot sharing procedures are not new, we agreed upon them on the general assembly
meeting (MvB: 2007/2008) and were repeated for them during the winter season
preparation meeting. It are however the famers who refuse to share, who do not attend
these meetings”(Ibid.). The WUA-president however remarks that the communication of the
cancellation need to be occur carefully as otherwise the conflict might further escalate as
farmers might go to the DC. He refers to Chileso, as he mentions that not all farmers are the
problem but especially one farmer: Chileso. The response of the WUA to the senior chief is
written in a letter presented in Box II below.

BOX II: ANSWER of WUA Executive to S.V.G.H. Mpheta
S.V.G.H. Mpheta
Mpheta village
Topic: To answer the request for cancellation:
According to the request, which you came with, to open the waters for rice. This request is not so bad
according to the committee. We sat down and discussed and we agreed that it is possible to open the
waters to the farmers that are refusing to share to others. But there are a few remarks and conditions:

1.
2.
3.

If we as a committee open the water and keep the rice program we will lose power, and the
farmers will not listen to us anymore.
We want to learn the farmers that we as WUA Executive own the plots in the scheme and not
the farmers.
All the farmers which refused to share this season are the same farmers which didnot attend
the farmer winter meeting. As a result you as chief came, instead of them. According to the
sharing you are also the first person who has showed good behavior with sharing your plots.
And as you remember, chief, the farmers from Ntenda-, Mtambo and Mpheta village are the
same farmers that give problems to us in the scheme as:

1: They failed to pay the plot fees
2. They are the ones who didn’t want to clean the canals
3. They are the ones who rent their plots to others.
According to these problems, chief, we want to tell you that there is no person who is on the top of the
constitution and we will not open the waters for rice.
Signed by WUA Executive,
Henry Mpheta
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The letter is received by the senior chief and as he is worried about the situation he
meets with the president at the office of the AEDC Monday morning June 21st.8 In this
meeting the senior chief explains the AEDC and the WUA-president to feel sorry about his
farmers as he asks the president: “Please, forgive the farmers. Let us talk about the situation
and not punish all the farmers”. The AEDC, who acted as adviser during the meeting,
mentions the senior chief to mobilize his farmers in order to come to the office of the WUApresident let his farmers make apologies for their behavior. In an interview with the senior
chief later that day in the afternoon he explained to be willing to mobilize his farmers and to
come to the office of the WUA-president. The senior chief: “I would like to come with the
farmers to the office of the WUA Executive to discuss the issue with the farmers who still
refuse to share”(Interview, No. 34). In this way he mentions that already some farmers
changed their minds and want to share now. As the senior chief is actually still supporting
the WUA in the execution of the plot-sharing policy, and therewith opposing the behavior of
a group of farmers in his village, who have legal claims for this behavior, according to
themselves, I asked the senior chief his opinion about their behavior. He only refers to bad
behavior of this farmers, and that democracy is required in the scheme. Therefore he argues:
“individuals should not take the power in the scheme but the constitution of the WUA (MvB:
plot sharing) should be followed (Ibid.). When I asks whether he knows if Chileso, his
younger brother, is involved in the problems this winter season and whether I can ask some
questions to him the senior chief answers: “No, you wait till tomorrow, otherwise he might
cause more problems (Ibid.).
Besides poverty and shortage of land, historical land rights was often mentioned as a
reason by the farmers of Mpheta village to legalize their behavior not to share their plots.
Due to its major role in the conflict, the dynamics of land rights of the plots in the scheme is
provided in 5.3.1. It sketches a situation in which the unclear transaction of land rights is
used by one group of farmers to maintain and expand their authority and control of the
plots in the scheme at the expense of the new established authority in the scheme, the
WUA.

3.5.1 Historical land claims
Within a radius of 5 km of the center of Domasi-irrigation scheme thirty to forty
settlements are found. As the majority of the inhabitants of these village depend on
agriculture the access to land is of high importance. Land is distinguished by the villagers in
four classes:
8

The AEDC is besides the (senior) chief(s), the president of the WUA, and the researcher one of the most
respected persons for the farmers in Domasi-irrigation scheme. This is also caused as mr. Mbuka and the
researcher mr. Hassan are elders of one church-denomination in Domasi. In this function they were often seen
acting and leading, together with the senior chief, important ceremonies in the area, such as funerals.
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(I)
(II)
(III)
(IV)

Dambo:
High land:
Dimba:
Scheme:

wetland land in local depressions
dry land in the higher places
land on the stream banks and floodplains of the river
land with artificial water access

The dambo and highland are often situated around the villages which are
constructed on the higher places of the area. There against the dimba and the scheme are
found on the lower places of the area. These are respectively found along and in the
floodplains of Domasi river, while the scheme is found two kilometers before the floodplain
of Domasi river. The access of the villages to these land types is determined by the date of
their establishment as well as the current population seize.
The cultivation of land at the location of Domasi-irrigation scheme started with the
arrival of the Ng’anima clan, the precursors of the Mpheta clan, around 1900AD (Interview
eldest habitant Mpheta village Jeannet Ng’anima, No. 44). They fled Mozambique due to a
severe drought which resulted in a food crisis. As result of the extensive drought Lake
Chilwa had fallen dry and the family decided to cross the lake in search for more suitable
places of cultivation. The fertile floodplain of Domasi river was reached and as the area was
not habituated the family decided to stay. There were only some Yao villages, around
Namasalima, at the southern side of Domasi river and some smaller settlements north-east
and in the west. Cultivation in this first decades only occurred on a small scale, as the
number of villagers was small.In the following two decades, from 1900 till 1920, two more
families from Mozambique joined the Ng’anima clan through which the population and
activities of the village started to grow. Activities included fisheries in Domasi river and lake
Chilwa, as well as agriculture on the land surrounding the village. The dimba at the eastern
and southern of the village, indicated with BIV and BV in figure 7 was developed for the
cultivation of rice, while the dambo area at the western side and north eastern site of the
village, indicated with AV and AIV in figure 7, was used for the cultivation of maize.
As the area around the Ng’anima families was practically unhabituated, the
expansion of their area occurred without violence with other clans. In 1921, however, a
family clan from Ntcheu district arrived in the area, and started to fight the Ng’anima clan.
The Ng‘anima family, who wished to stay in the area, informed the Mpheta clan, who still
resided in their home village in Mozambique, about their problems. In response some
members of the Mpheta clan came to assist the Ng’anima clan and succeeded to silence the
family clan of Ntcheu district. As an award the Ng’anima family offered the leader of the
Mpheta clan the position of village chief and the village was called Mpheta village. Under
the supervision of the Mpheta chiefs the village expanded further, as well in population size
as in cultivated area.
During the first half of the 20th century more families arrived in the area through
which villages were established including Namasalima, Mtambo and Mkao village. As each
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village developed his own dambo, highland and dimba area, a large part of the area was
cultivated in the late sixties and early seventies, as presented in figure 7.
The major villages found in the area were Namasalima, situated south of Domasi
river, and Mtambo and Mpheta village, both north of Domasi river. The distinction between
villages north and south of the river is still used in the area, as in interviews was often
referred to “those villages across the river”. Although the absolute distance is only one
kilometer, or less, farmers on both sites experience the other site of the river as another
area. Also on administrative level the villages are separated, as the villages north of Domasi
river belong to Machinga district, while the villages south of Domasi river, belong to Zomba
district. Besides these three large villages mentioned, dozens of small settlements are found
all over the area, indicated with the black dots in figure 7.
The dambo and highland of these villages and settlements are found on the adjacent
lands of the village and presented in figure 7 with “AI” for Namasalima, “AII” for the small
settlements west of the current location of Domasi-irrigation scheme, “AIII” for Mtambo
village and “AIV” & “AV” for Mpheta village. The dimba areas of the villages are located
further away, these are respectively indicated with “B1” & “BII” for Namasalima village, “BIII”
for the small settlements east of Mtambo village and “BV” & “BIV” for Mpheta and Mtambo
village. The distribution of the different land types among the villages shows that adjacent
land of villages is only cultivated by the villagers themselves, while the more isolated dimba
area is shared among the villages.
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BIV
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Figure 7: Land use pattern in the early seventies and at present
The land distribution among the villages was however disturbed in 1972, when the
government wanted to construct an irrigation scheme in the floodplain of Domasi river. At
first a site at Mposa, six kilometer north east of Mpheta village, was identified as the most
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suitable location for this scheme (Interview J. Sean, No. 41). The chief of Mposa agreed with
the plans of the ministry of agriculture and the construction was about to start in the early
seventies. The arrival of the Taiwanese people of the Taiwanese Development Agency, who
were contracted for the construction of the scheme, made the villagers however fear to
such an extent that the construction needed to be stopped (Ibid.). It was namely believed
among the villagers that Taiwanese people were involved in the killing of people and
consumption of human meat.
In search for another site for the irrigation scheme the government identified an
area south west of Namasalima village, around “A1” on figure 7 . The village headmen of
Namasalima refused however the construction of the scheme, as he would lose a large part
of his Dambo area for the cultivation of maize (Ibid.). This would have a negative drawback
on the food situation of his villagers. In addition he also feared the arrival of Taiwanese
people, with the same motivation as the villagers of Mposa.
Confronted with another refusal the government started talks with the village
headmen of Mpheta village whose land was located on the other side of the river. The
grandfather of the current village headmen of Mpheta who was well educated did not
believe in the bad habits of the Taiwanese people and saw potential benefits for his
grandchildren if a scheme would be constructed within their territory (Interview A.W.
Mwazamba, No. 45). The senior chief, however, did not want to lose, as the village
headmen of Namasalima, his dambo area, especially as it was their only location for the
production of maize (Interview J. Ng’anima, No. 44). The minister of agriculture, Mr. M.
Nkhoma, explained him however that his village would keep the cultivation rights of the
land and could cultivate rice twice a year (Interview senior chief, No. 42). Therefor the senior
chief agreed with the proposal and the agreement was signed in an memorandum of
understanding (Ibid.). This action of the senior chief was , however, not understood by the
people of Namasalima, as they were saying: “Why are you giving your land to Mzungu
people?”(Interview No. 44).
The construction of the scheme started and was built around the already existing
villages in the scheme, which were Mtambo, Mpheta and Chimbuzi village. The main intake
was constructed at the location of Mkao village. The scheme itself was constructed along
the dambo area of the small settlements west of Mtambo village, from which it was
extended to Mpheta village. Due to this layout, the plots assigned to the original owners of
the land, the Mpheta people, became part of the tail-end of the scheme. Due to several
reasons also farmers from other villages became involved in scheme cultivation, although
they had previously made jokes about the decision of the chief of Mpheta to let exchange
his dambo area for a scheme. The first reason for the involvement of farmer from other
villages is that the scheme was just too large for the villagers of Mpheta and Mtambo village
to cultivate all the plots in the scheme. Secondly, because a lot of farmers of Mpheta did not
want to cultivate in the scheme in the earliest years (Pers. comm. Chileso). And thirdly
because the leaders of the first LAC probably received money from the farmers of
Namasalima when they started cultivating in the scheme (Interview J. Ng’anima, No. 44).
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Although the farmers of Namasalima obtained their plots in a legal way during, the presence
of them in the scheme is still not welcomed by all the farmers in Mpheta village. In the first
place because the scheme was constructed on their dambo area, while the chief of
Namasalima refused at that time (Ibid.). Secondly, due to population growth the
competition for land in the area of Domasi-irrigation scheme has increased. For example,
during the period of chairman A.W. Mwazamba (1984-1996) the scheme counted only 1300
farmers, while this number increased to 2000 in 2010 (Interviews No. 45 and pers. comm.
vice-secr. Ex. Com. WUA). As Mpheta village is locked in between the wetlands and the
irrigation scheme, it lacks land sources to further expand their cultivatable area. Herewith
the importance of the plots in the scheme increases to them.
Despite the current popularity of the scheme among the farmers, this was not so in
the early years of the scheme, due to the strict rules to be followed when a farmer practiced
scheme cultivation. Failure to obey one of these rules could be punished with uprooting of
the crops (Pers. comm. vice-secr. Ex. Com. WUA). The former chairman A.W. Mwazamba of
Domasi-irrigation scheme explains: “farmers of Namasalima often made jokes of us, as they
saw the Taiwanese walking with sticks to beat us, when a farmer did follow the
rules”(Interview No. 45). Further he explains that most of the work at scheme level was
done by the government themselves with workers from the agricultural and irrigation
department (Ibid.). Although often the schemes were habituated by settlers, as mentioned
in Veldwish et al. 2009, this was not confirmed by farmers in Domasi- irrigation scheme.
3.5.2 Impact of IMT on land claims
Although also other farmers, than Mtambo and Mpheta village, were provided plots
in the scheme; it were the farmers of last mentioned villages who were provided important
positions (chairman) in the Land Allocation Committees. The chairman, together with a
member of the MCP, led these committees, which consisted further of ten elected farmers.
The major role of farmers of Mpheta village may be regarded as a weak substitute of the
previous control of the senior chief over the land in the tail-end prior to the construction of
the scheme. The number of chairmen from the construction of the scheme till the handover of the scheme to the WUA in 1999 is presented in Box IV.
It is shown in Box IV that only farmers of Mtambo and Mpheta village chaired these
committees. The influence of these historical villages in allocation of land resources,
however, ended with the disappearance of the LACs with arrival of multiparty democracy in
1994. In line with the new mode of governance and policies (neo-liberal development
approach) the rehabilitated scheme was handed over in 1999 to a farmers led and
democratic organization: Domasi Water User Association (DWUA). The secretary of the last
functional LAC, Mr. A. Chapita, was appointed as the chairman of this new established land
and water authority. The WUA-president, residing in became herewith the first chairmen,
not residing in one of the villages, who originally owned land in the tail-end of the scheme.
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Box IV: Leaders of Domasi-irrigation scheme from construction till present
Years of president: Name (Village of origin)
1971:

mr. A. Libekwawo

(Mpheta)

1972:

mr. E.Mwazamba

(Mpheta)

1973:

mr. Willard (Fokolo)

(Mpheta)

1974-75:

mr.Ng’anima

(Mpheta)

1976-1984:

mr.Chimbuzi

(Mtambo)

1984 :

mr. B. Khungwa (only four months)

(Mtambo)*

1984-1996:

mr. A.W. Mwazaba

(Mpheta)

1996-1999:

mr. E.B. Ng’anima

(Mpheta)

1999-….:

mr. A. Chapita

(Makawa)**

* Khunga was the vice president when Chimbuzi died. After four months re-elections and he
was not selected
** Makawa village is under responsibility of S.V.G.H. Mpheta. The president however married
two woman, of which one in Namasalima, not under responsibility of senior chief.

Although his appointment did not (yet) influence the authority and control over land
and water resources in the scheme, as the WUA-president still consults senior chief Mpheta
for all major decisions, it did change the image for the group of farmers, claiming historical
land rights, in Mpheta village that they further lost control of the land in the scheme. This
idea is strengthened by the second marriage of the WUA-president to a woman across the
river, residing in Namasalima. According to the matrilineal inheritance system, the WUApresident migrated to this village and spent most of the time there. As a consequence the
group of rebellious farmers of Mpheta village regard the WUA-president as a threat, as he
might become loyal to the farmers of Namasalima. It should be remarked that this idea is
strengthened by the current occupation of the Executive Committee of the WUA, as none of
the positions is provided to a farmer of Mtambo or Mpheta village. Also the WUA-meetings
do not provide farmers of the historical villages the feeling of recognition. Firstly, because
figures learn that they constitute a minority in the total members of the WUA 9 and as a
consequence are not able to reject proposals of the Executive Committee of the WUA (e.g.
9

Approximately 500 out of 2000 farmers reside in the historical villages
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on plot sharing in 2007/2008). Secondly, because they have the feeling that the WUApresident do not allow them to speak during the meetings or at least do not listen to them
(Pers. comm. farmer Mpheta village). As a consequence of these organizational changes,
farmers of Mtambo and Mpheta, have “separated” themselves from the WUA. The only link
remained between them and the WUA is actually the senior chief, who is consulted by the
WUA-president. During these meetings senior chief Mpheta, in his function of senior chief,
represent the interests of all villages, but he, however, also represents, as village headmen,
the interest of his farmers to the WUA-president, as well as informs his villagers about the
outcomes of these meetings.
The change in control and authority over the land (plots) in the scheme after
construction of the scheme and introduction of multiparty democracy is presented in figure
8 below.

Figure 8: Mechanisms of plot allocation in the period before the construction of the scheme,
during governmental control (1976-1999) and since the establishment of the WUA in 1999
3.5.3 Resistance strategies: separation and confrontation
According to the rebellious farmers their village headmen, their only communication
channel with the WUA, did not represent their interests properly during the winter season
of 2010. In the first place, because the senior chief provided his support to the plot sharing
procedure during the winter preparation meeting. And secondly, because the senior chief
also enforced his words, as he supported the cancelation of the winter season as sanction of
the WUA. The fact that the senior chief chose the site of the WUA, rather than saving more
plots for his own villagers, was not something that was thanked for by these farmers. The
general reason provided for their frustration was that the historical land rights belonged to
Mpheta village, and that the senior chief could have done better to use this claim. The
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failure to present the interests of his farmers was not dedicated to general ignorance, but to
personal self-enrichment by receiving cash-payments and presents of the president of the
WUA (Interview brother senior chief Chileso, No. 48; farmer Mtambo village, No. 17). The
farmer of Mtambo village questioned himself: “How can senior chief Mpheta support such a
decision is he bribed by the WUA or something?”(Interview, No. 17). Also village headman
Mtambo questions himself what is going on: “How can only two men (MvB: senior chief
Mpheta and the president of the WUA) make such decisions, while there are so many
people in the scheme? What is happening here?”(Village headmen Mtambo, No. 16). Also
Chileso does not support the decision of his brother, as, in his eyes, the senior chief is misled
by receiving cash and presents from the WUA-president (Pers. comm. Chileso and Interviews
Chileso No. 46, 48). In this way, Chileso argues, the senior chief maintains the in his eyes intransparent procedures of the WUA concerning plot allocation, finances and elections (Ibid.).
Chileso explains to have had enough of this “bad” behavior of the WUA and seeks to break it,
which he is trying by juridical procedures (e.g. making charges against the WUA-president
and the senior chief at TAs) and separation of the official communication channels (e.g. not
attending WUA meetings). The resistance of Chileso against the plot sharing procedures in
the winter season of 2010, can therefore also not be understood as a single event, but
should be interpreted in the context of the events in the winter season of 2009.
In September, that year, Chileso forwarded a complaint at TA Kawinge concerning
the lack of elections and in-transparent financial management of the WUA 10. Regarding the
elections, the brother of the senior chief, mentioned that in the past twelve years no
elections were organized, although the bylaws of the WUA describe that every three years
elections need to be organized for all positions within the Executive Committee”(Interview
No. 48). Although he claimed that he spoke what other farmers thought, the lack of election
was not mentioned by other farmers as a concern. Regarding in-transparent financial
management the brother of the senior chief mentions the absence of financial audits,
particularly to clarify the use of the income of the rice mill by the WUA (Ibid.). The lack of
this and expensive purchases by the members of the Executive Committee of the WUA (e.g.
a new car) made him think of self-enrichment by the current leadership of the scheme. Also
farmers from other villages mentioned to have the same suspicion (e.g. a farmer Nthenda
village, No. 102). Although both claims are true in itself, the sincerity of Chileso to bring only
bring justice in Domasi-irrigation scheme is questioned by the majority of the farmers and
village chiefs (Pers. comm. vice-secr. Ex. Comm. WUA and Interview A.W. Mwazamba, No.
45). According to them he is rather only in search of power and makes use of these and
other claims, to force a wedge between the wua-president and the senior chief. Anyway, TA
Kawinge was receptive to the claim of Chileso and discussed the issue with wua-president
and the senior chief at October 10 2009. The uncomfortable atmosphere of this meeting is
best illustrated with the suit-story in Box V. In the end of the meeting the wua-president
10

Chileso went first to TA Mposa, the TA above his brother, but this TA did not want to be involved in this
issues. Therefor Chileso went to TA Kabwera, who is above TA Mposa
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was ordered by TA Kawinge to organize
BOX V: The suit-story
elections within three months (Pers.
comm. vice-secr. Ex. Comm. WUA). No
“when I heard that the suit of the senior chief was at the
ironing shop I went there to collect it. After explaining the
statements were however made on the
owner my intensions he provided me the suit and I went, with
in-transparent financial management,
the suit, to the room where the meeting would take place
which was also not discussed.
with TA Kawinge. In this room I attached the suit, a present of
the WUA-president to the senior chief, in such a way that it
The elections were indeed held in
was visible for all attendants during the meeting. When the
the end of the winter season, November
WUA-president and the senior chief entered the room they
2009. According to Chileso the campaign
were indeed very surprised to see the suit. Although the
senior chief admitted to TA Kawinge that the suit was his and
period, prior to the voting procedure
given to him by the WUA-president, he did not discuss it”
was however not fair, as the wua(Interview Chileso, No. 48).
president used wua-money to finance his
Although this suit issue did not result in a discussion of the
campaign. Therewith the wua-president
financial management, the younger brother explained he had
provided free drinks and beers to the
brought the senior chief in a difficult situation which had
farmers, cleaned the canals and
made him think. “Some days after the meeting he came to me
and
said: “younger brother I knew what you were saying was
provided T-shirts and caps of the WUA to
right, I have to admit it to you, I know things are not right now
the farmers. In this way, Chileso argues:
in the scheme, but you should have waited for me, I will make
“the wua-president bought votes of the
things to come right””(Ibid.).
farmers, rather than accepted how the
farmers would vote”(Interview Chileso,
No. 48). It is also said that the senior chief himself prevented Chileso from campaigning, as
he did not support the action of his younger brother. Further, Chileso mentioned that the
elections were not representative as none of the farmers of Mtambo and Mpheta village
were present during the voting procedure (Ibid.). Whether their absence was a reaction on
the campaign period or need to be sought in their own behavior did however not became
clear. The result of the election, however, was that all members of the Executive Committee
(from non-historical villages) were re-elected. Two new members were, however, added to
the Executive Committee by the wua-president, of which one of Mpheta village. As the
composition of the Executive Committee of the WUA did not change, and the senior chief
was still in position, Chileso stood with empty hands.
As the allegations of self-enrichment were not discussed with TA Kawinge I
investigated the issue myself. When I confronted the wua-president with the allegations, he
denied them explaining: ”How can they make such statements, they (MvB: farmers of
Mtambo and Mpheta village) do never attend the WUA meetings...during these meetings
we present the total amount of plot fees collected...further the WUA maintain the roads in
the scheme and pay the volunteers”(Interview president of the WUA, No. 96). The
presentation of plot fees was indeed observed by myself during one of the general meetings
prior to the winter season. It is however not the collection of plot-fees which made the
farmers worry, but the incomes derived from the rice mill (Interview Chileso, No. 48). The
wua-president: ”Yes, they think the rice mill is for free, they do not see that we have
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maintenance costs, we pay three workers and three watchmen, electricity bills of 42,000
MK/month (eq. to 277 US$); and in addition the twenty WUA-volunteers are also paid from
the rice mill”(Interview president of the WUA, No. 96). When I asked the WUA-president
whether he also presented these costs, as well as the incomes of the rice mill, he could
however not confirm the question.
In order to verify whether the balance of the account of the WUA allowed selfenrichment I made a financial year overview, as presented in table 1.
Table 1: Financial yearbook of the WUA over 2010 (Interview president of the WUA, No. 96;
Interview treasurer of the WUA, No. 108)
Credits

USD

Plot fee (K/plot)
Plots
Rate of payment
Income plot fees

150
5,000
0,7
525,000

1.0

Membership fee (K/member)
Members
rate of payment
Income membership fees

250
1,950
0,7
341,250

Millingcosts (K/50kgbag)
Milling (ton)
Zambia
Blantyre (RAB)
Mangochi
Individual
Income mill summer season
Income mill winter season

100
702
350
242
50
60
1,403,611
350,903

Madea (K/kg)
Rate of selling
Madea produced (ton/summer
Income madea summer season
Income madea winter season

5
0,95
281
1,333,431
333,358

8,810
2,203

Credit (K/yr)
Debit (K/yr)

4,287,552
1,028,000

28,329
6,792

Balance (K/yr)

3,259,552

21,537

Debits

USD
-1

Electricity (Kyr. )
-1
Av. (K mont )

504,000
42,000

3330
278

20,000

132

288,000
150
20
0,8
4
30

1903
1

Security guards (K/yr. )
Number of staff
Wage per month

108,000
3
3,000

714

Mill staff (K/yr)
Number of staff
Wage per month

108,000
3
3,000

714

-1

3,469

Mill maintenance (K yr. )

1.7

WUA volunteers (K/yr. )
Wage per day
Number of volunteers
Present
Months
Conversion factor months

2,255
0.7

-1

-1

0.4
9,274
2,319
0.03
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20

20

The credits and debits of the WUA are respectively presented in the left and right
column of table 1. The credits include plot fees, membership fees, income of processing rice
at the rice mill and selling of madea 11. Regarding plot fees, each member of the WUA pays
150 kwacha per plot per summer season; the winter season is for free. The plot fees are
collected by the block leaders, who in return bring the money to the Executive Committee
of the WUA. During the last winter meeting the block leaders were motivated by the wuapresident to be serious with their task and informed that the blocks, who failed to provide
the requested money would not be included in the programs of the WUA anymore. Inhere
programs included particularly water distribution to these blocks. It was again mentioned
that the farmers of Mpheta and Mtambo village failed to pay their plot fees. According to
these farmers they do not pay plot fees,
as they do not know how the Executive
Box VI: The beggar
Committee uses this money, see also
“I am not paying plot fees for example”,Chileso
Box VI (Interview Chileso, No. 48). As
explains. He explains that the WUA lacks
Domasi-irrigation scheme has 5,000
transparency and that he therefore refuses to pay.
plots; and on average seventy percent of
Chileso: “Last year the WUA Executive went to TA
Kawinge to complain about my behaviour to refuse
the farmers pays their plot fees, the
payment of plot fees. I went together with the
total income for the WUA for this credit
Executive Committee tothe TA and told him that it
is estimated on 525,000 Kwacha (eq. to
was true that I refused to pay. But I also explained
12
him that it is not that I do not want to pay, but
US$ 3,469) .
because the WUA Executive never present how they
Secondly, each member pays 250
use the money.” Chileso explains that he asked the
kwacha per year for membership of the
TA: “Why should I than pay? It is like paying a
beggar, than you also do not know where your
WUA (eq. to US$ 1.65). Like the payment
money goes”.
of plot fees it is estimated that seventy
percent of the wua-members pay their
membership fee, which makes the total
income from this source 341,250 kwacha per year (eq. to US$ 2,255). Members of the WUA
who do not pay their membership remain members of the WUA. Like the plot fees mostly
farmers of Mpheta and Mtambo village “fail” to pay their membership fees.
Thirdly, the electricity driven rice mill, donated during the SFPDP, generates income
for the WUA. 13 The milling costs for the farmers are 100 Kwacha per bag. As 702 kg-tons of
rice were processed during the summer season of 2010 the mill generated 1,400,000
Kwacha (eq. to 9274 US$) to the WUA. As the rice production decreases during the winter
season and less farmers sell their produce it is estimated that only a quarter of the rice, as
milled in the summer season, is processed. In this way the rice mill generates a 351,000
kwacha (eq. 2319 US$) in an average winter season.
11

Rest-product after the polishing of rice, i.e. the shells of the rice-grain
5,000 * 0.7 * 150 = 525,000
13
The idea in the SFPDP was that farmers in Domasi-irrigation scheme established a farmer cooperative. In the
first place a cooperative allows improved marketing of the rice. Secondly, it also separate operation and
management tasks, as well as processing and marketing activities . Till now a cooperative has not been
established however.
12
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Fourthly, madea, the rest-product of rice-milling, is sold by the WUA to agricultural
traders. Each 50kg bag of paddy rice produces 17 kg of this so-called madea. According to
this ratio a yearly supply of 878 kg-ton paddy rice generates 280 ton of madea. The madea is
sold by the agricultural traders to dairy farmers, who probably use it as an ingredient for
cow fodder. One of the main buyers is an agricultural trader of Blantyre - a city one hundred
kilometer south of the irrigation scheme - who sells it to large dairy farms south of Blantyre.
This trader arrives monthly at the scheme with a truck and buys all the madea production.
As the madea is sold at 5 K/kg the total income for the WUA is estimated at almost 1.7
million Kwacha per year (eq. to US$11,000).
Included in the debits are the electricity costs of the rice mill, mill maintenance,
payment of the loans for the staff of the rice mill, security guards and WUA volunteers. The
debits are presented in the right column of table 1. The average electricity costs for the rice
mill are estimated at 42,000 Kwacha per month (eq. to 277.50 US$), i.e. 504,000 Kwacha per
year (eq. 3330 US$)(Interview treasurer, No. 108).
The second debit are the maintenance costs, which was mentioned by the WUApresident. In order to save money only local electricians or machine specialists are
contracted in cases of a breakdown of the rice mill (Pers. comm. president of the WUA, No.
96). The costs for maintenance and repair are estimated on 20,000 kwacha per year (eq. to
US$ 132) (Interview treasurer, No. 108).
A third debit is the payment of the WUA volunteers: “a group of around 20 men is
employed by the WUA. Typical jobs done by these volunteers are de-silting of canals and
structures, cleaning of canals, reparation of roads and slashing of banks (Interview president
of the WUA, No. 96). The volunteers are paid, despite they are called volunteers, and hired
on an estimated average of 4 months per year receiving 150 kwacha per day. As on average
80% 14 of the volunteers appear for the jobs the WUA pays these workers a 288,000 Kwacha
per year (eq. to US$ 1903). During the research the group of volunteers was observed in
secondary canal cleaning in Block I and J, and removing sediment around the intake in the
river.
The fourth debit are the security guards of the rice storage facilities of the WUA. The
security guards work during darkness, which is from 7 a clock in the evening till 5 a clock in
the morning. During their job, each of them sleeps for the entrance of one of the three rice
storage facilities to prevents deft of rice. Each security guard receives 3000 kwacha per
month, which makes that the WUA pays 108,000 kwacha per year (eq. 714 US$) for the
security guards.
The fifth debit is for the three workers of the rice mill, whose tasks consist of
weighting and processing of rice. The processing of rice is an unhealthy job, as a lot of dust
is generated during the process, which is inhaled by the workers as they work without
masks. Like the security guards each worker receives 3000 Kwacha per month, which makes
that the WUA pays also these workers a total sum of 108,000 kwacha per year.
14

Several mornings I worked along the WUA-volunteers for the removal of sediments. Often around 12 to
sixteen workers were present.
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All the credits and debits included, the WUA generated a positive balance over
3,200,000 million kwacha (eq. 21,143 US$) during an average year. In other words it means
that there is an opportunity that the balance, during the 12-year period of the WUApresident, could have grown to 39,000,000 million kwacha (eq. 257,681 US$). This large
positive balance and the absence of financial audits over the last twelve years justify indeed
the suspicion among some of the farmers, including Chileso, about potential selfenrichment by members of the WUA.
3.5.4 Other reasons to resist
Besides the general claims of historical ownership and in-transparent management
of the WUA, farmers also provided more specific reasons why they refused to share their
plot this winter season. In total nine farmers of Mpheta village, one farmer of Mtambo
village and the village headmen of Mtambo village were interviewed. These farmers were
asked why the farmers of Mtambo and Mpheta village refused to share their plots, and why
the farmer himself refused to share her/his plot. Three types of reasons could be
distinguished, namely (a) I have a big family, (b) the authorian attitude of the Executive
Committee of the WUA and (c) I did not receive a plot in winter season 2009. The frequency
of the answers provided is presented in figure 9.
General reason

Personal motivation

Family
Attitude WUA
No plot winter
season 2009
No problem

Figure 9: General and personal motivation to refuse plot-sharing in the winter season of
2010 by farmers of Mtambo and Mpheta village
The “attitude of the Executive Committee” was mentioned by the majority of the
farmers, five out of nine, as the reason why farmers of Mpheta and Mtambo village refused
to participate in the plot sharing procedure this winter season (Interview No. 16, 17, 19, 21
and 24). With “attitude” farmers referred to two obstacles which prevented them to obey
the plot sharing procedure of the WUA. In the first place this concerned the exclusion of the
role of the block leader in the plot allocation process, and secondly that in the past winter
seasons farmers with two plots were not required to share, but only farmers with more than
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two plots. Regarding the first issue, a leader from block E explained the normal procedure
for plot allocation: “In the previous years the WUA Executive provided the block leaders the
responsibility to take plots from the farmers in their blocks. As the block leaders are close
with the farmers in the field, in contradiction to the WUA Executive who is settling in the
office, they are able to know which farmers are able to share some of their plots”(Interview
leader block E, No. 19). He continues, explaining the change of the plot allocation procedure
of the WUA this winter season: “This year the WUA Executive excluded the block leaders
from the plot allocation process and decided themselves which farmers needed to share
one or more of their plots. This caused that some farmers with big families and owning only
2 plots received a letter to share”(Ibid.). Also village headman Mtambo explains that he was
excluded from the nomination process: “by passing me, the WUA Executive wrote letters to
farmers which only own two plots. These farmers have big families and no upland, as their
original land was the scheme, and they are therefore not able to share”(Interview, No. 16).
Regarding the second issue, farmers mentioned that in the past winter seasons farmers with
two plots were not requested to share a plot, while this winter season farmers are
requested to do so (e.g. Interviews No. 16, 19 and 21).
This change of rules, as argued by the farmers of Mtambo and Mpheta village, is
discussed with the WUA-president by myself, who however regards it as nonsense. He
explains: “the rule on plot-sharing particularly includes farmers with two plots, as most
farmers in the scheme have two plots and therefore more farmers, whose plots are not
included in the irrigable area, are able to benefit from this rule”(Interview president of the
WUA, No. 15). Regarding the change of the nomination-process the WUA-president explains
that all stakeholders knew, or could have known, the procedures: “They knew what was
going to happen. We had, as you know, first a meeting with the WUA Executive and all the
committees. Secondly, we consulted the block leaders and, thirdly, we met with the village
leaders. In the fourth meeting we invited all the farmers. So what is the point they want to
make?”(Ibid.). Further the WUA-president mentions that farmers with two plots, who
expected problems, in case they would share one of their plots during this winter season
were invited during the winter preparation meeting to inform the WUA about this (Ibid.).
The WUA-president explains: “Some farmers came, but Mpheta-villagers were just sitting
(MvB: in their village) and waiting us to come to them. This is not the way we deal…it seems
they want to have the power. Not all of them, but a few”(Ibid.). Regarding the behavior of
village headman Mtambo the WUA-president do not know what to think of it, as he
mentions: “during the meeting with the chiefs village headmen Mtambo said nothing, so
agreed to support the plot sharing policy of the WUA, but after the meeting he changed his
mind and told his villagers not to share”(Ibid.).
Both arguments of the WUA-president are indeed true, however, like mentioned
before; as farmers Mtambo and Mpheta villages did not attend the winter preparation
meetings, it is also acceptable to assume that they really did not know: (I) the new
procedures regarding plot allocation, that the farmers would be nominated directly and (II)
that farmers with two plots, who expected problems, were provided the opportunity to
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inform the WUA about their situation. According to the WUA-president their ignorance is
not his problem, as it is the responsibility of each WUA-member to attend the meetings.
Again, the farmers of Mtambo and Mpheta village, however argue that as their voice is not
heard during these meetings, and that as the land in the tail-end belongs to them, they do
not attend these meetings and the WUA should come to them to discuss the issue.
Three of the nine farmers mentioned “we didn’t receive a plot last winter season” as
reason why farmers of Mpheta village did not share their plots. It was mentioned by these
farmers that the Executive Committee had only provided 44 plots to the farmers of Mpheta
village during the winter season of 2009 (Interviews No. 20 and 23). As consequence a large
number of farmers of Mpheta village were not able to obtain a plot in the winter season of
2009. These farmers argued that farmers of their villages therefore resisted, as a reprisal, to
provide plots to farmers from other blocks this winter season.
One group of female farmers mentioned the big families of Mpheta village as the
problem, why farmers of Mpheta village refused to share (Pers. comm. No. 25).
Concerning personal reasons to refuse plot-sharing the attitude of the WUA
Executive disappeared and farmers either mentioned “no plot in the winter season of
2009”(Interview No. 20, 21 and 23), “care of family”(Interview No. 18, 19 and 23) and,
unexpected, “no problem”(Interview No. 17, 24 and 25) as reason. It should however be
remarked that two of the three farmers, who mentioned not to have a problem, were not
requested to share a plot. In case a request would have been made to them it is however
reasonable that their opinion would have changed.
The farmers, who mentioned “care of family” as a reason, mentioned that they used
the plots in the scheme for family purposes and that sharing of one of these would led to
shortages of resources within the household. One farmer from Mpheta village explains: “I
have a big family (two wives and sixteen children) and only 2 plots. If I share I will face
problems in the end of the winter season”(Interview No. 19). Another farmer explained that
she has seven children and she has three plots in the scheme. One of these plots she has
however provided to her eldest son, who cultivate the plot himself in order to generate
money to pay his school fees. The other plots she is cultivating herself, because she has
seven children in her household still (Interview No. 23). The WUA-president, however, did
not justify the behavior of farmers who refused to share their plot out of “care for the
family”. He explained: “all Malawian families are big, so also the families whose plots are
not included in the irrigable area this winter season. So what do the farmers of Mpheta
village think about these farmers?”(Interview president, No. 15).
The reasons provided for “not having received a plot in the winter season of 2009”
were the same as these provided for the general reasons. One female farmer of Mpheta
village explained: “Last year the women who should have shared her plot to me refused also,
so that’s why I am also not sharing”(Interview No. 23). Another female farmer combined her
argument with the origin of the farmer, who came with the nomination letter. She
explained: “I want a person from block G, H or F, in which the winter season was last year.
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Now a lady came from Katwera village (Zomba district), who I didn’t know. I refused to
share one of my plots to her”(Interview No. 20).
3.5.5 Absence of non-original land owners
Although the farmers in the head- and mid-sections of the scheme were also
disabled to start cultivation, no major unrest was observed among those villagers. For a
better understanding of their understanding and opinion of the conflict, as well as their role
and position therein interviews were conducted with those villagers. A distinction was made
between the villages across the river, who possess the plots in the head-end of the scheme,
and the villages around the scheme whose plots are in the mid-sections of the scheme. The
villages across the river are known by the name of their chiefs, who are Namasalima,
Kaumbwe and Nthenda. The tertiary units possessed by these villages are respectively “A3A5, B1-B5, E1A”, “A3-A5” and “A1-A2”. The interviews conducted with farmers from the
villages around the scheme possessed tertiary units in respectively Block C and D. From the
villages across the river two farmers and three village headmen were interviewed, while five
farmers were interviewed of the villages around the scheme.
All the eleven respondents showed to understand the reason of the conflict as they
mentioned all plot-sharing as the reason for the conflict. They however provided different
explanations and solutions for the conflict on plot-sharing. In general the respondents in the
villages across the river were more emotional in their reactions and mentioned the farmers
of Mpheta village as the problem. Farmers of the villages around the scheme were less
emotional and specific in their reactions and their explanation of the conflict was less
uniform than the respondent accros the river. The difference in reaction is potentially
caused as the relation between farmers of Mpheta village and the farmers of Namasalima is
more difficult than the relation between the farmers of villages around the scheme and
farmers of Mpheta village. 15
All respondents in the villages across the river mentioned the farmers of Mtambo
and Mpheta village as the reason of the conflict (Interview No. 32, 36, 37, 38 and 39).
According to four of them the difficult behavior of these farmers is caused by the ownership
feelings of these farmers. One of the female respondents explains this feeling: “due to the
15

Firstly, the difficult relation concerns the refusal of the senior chief of Namasalima in 1970 to construct the
scheme on his dambo area, while the chief of Mpheta finally offered a part of his dambo area. Secondly, the
WUA-president has got two wives, one lives in Makawa (Mpheta) village and the other lives in Zomba district
(Namasalima). The fact that the WUA-president spent most of his time with his wife in Zomba village is a
reason for the farmers of Mpheta village to dislike him (Interview AICC-employee E. Karuru, No. 11). As a
consequence, she explains that farmers of Mpheta village do not want to share plots, but also that farmers of
Namasalima, seeks to access plots by means of pressure: “farmers in Zomba-district use the presence of a DHO
(District Health Office) in their district as an oppression to let the farmers of Machinga district (Ntenda,
Mtambo and Mpheta village) share their plots. In case they do not share these villagers threatened that they
will deny them access to the DHO”(Ibid.). To which extent the farmers are able to enforce these words is not
known, but they are at least spoken.
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introduction of democracy in 1991 the WUA has been established. Therewith the farmers of
Mpheta village have lost the ownership of their land, but they do however not understand
this”(Interview No. 39). Another female farmer of Namasalima explained the same “the
farmers who resist are the original owners of the scheme, but due to democracy this has
changed”(Interview No. 37). It should be remarked that the farmers of Namasalima, the
not-original land owners of land in the scheme, claim that times has changed with
introduction of democracy and refer to the WUA as new authority in land and water
allocation, while the historical land owners of Mtambo and Mpheta village claim that, also
after introduction of multi-party democracy, the land in Domasi-irrigation scheme still
belongs to them, and refer to the senior chief as the authority controlling land and water
resources in Domasi-irrigation scheme.
The farmers of the villagers around the scheme were less unanimous in the
explanation of the conflict as only three interviewees mentioned the farmers of Mpheta and
Mtambo as the cause of the problem (Interview no. 31, 55 and 57). One farmers identified
miscommunication between the Executive Committee and the chiefs as the problem
(Interview No. 53). Another farmer mentioned just that some farmers did not want to share
their plots (Interview no. 52). And again another farmer mentioned that the conflict was
caused as farmers with only two plots were asked to share, while this was not the case in
the past (MvB: previous years) (Interview No. 30).
From the three farmers, who mentioned the farmers of Mpheta and Mtambo village as the
problem, only one mentioned their feelings of ownership as the reason (Interview, no. 31).
Another farmer provided three reasons why the farmers of Mtambo and Mpheta village
refused to share their plots: “(I) some farmers have only two plots, (II) other farmers have
financial problems or want to make money and (III) again others are disappointed as their
candidate for WUA-president lost the elections last winter season”(Interview no. 55). The
last farmer mentioned that farmers of Mtambo and Mpheta village act as usual “as they
don’t care about life of others and rent their land to others” (Interview No. 57).
Although the majority of the respondents indicated to be unsatisfied with the
situation no one expressed his opinion to one of the members of the Executive Committee.
Their silence is best illustrated by the reasoning of another farmer, living ten kilometre from
Domasi-irrigation scheme: “we cannot tell them our opinion, they are following the rules, so
we are just waiting the rules”(Interview No. 54). Another farmer, from the group of
respondents, explained: “we have elected this president, so we are following his
decisions”(Interview No. 57). Although most farmers would lose productivity none of them
asked for compensation, particular because they did not know where to put their claim. As a
result most farmers accepted the situation as it was, as articulated by one farmer: “I will just
see how the season will develop and what is going to happen to my household”(Interview
No. 52). Although I did not believe his answer the first time, I repeated the question, but he
provided the same answer several times. During the winter season this farmer indeed just
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sought to manage with the available resources, to maintain his household”(Interview No. 61
and 71).
The chiefs of the villages across the river: Namasalima, Kaumbwe and Nthenda were
all worried about the situation, as farmers would lose production and probably face hunger,
but their opinions differed about the solution of the conflict. Group village headmen
Namasalima says “the cancellation is bad for us.”(MvB: farmers of his village), but thinks
that the cancellation can teach the farmers their position (Interview, No. 36). Village chief
Kaumbwe is also worried as “farmers are still making rice nurseries”, which will die due to
shortage of water. He, however, argues that the “WUA Executive is maybe still able to
change their mind and should call the farmers together and make a solution with the
chiefs”(Interview No. 38). Also village headmen Nthenda 16 hopes that a solution is still
possible, if the chiefs talk to the farmers, so that problems and possibly starvation among
the farmers can be prevented (Interview No. 32).
Like the farmers of the villages across the river also the chiefs were not actively
involved in the conflict, as may be learned from their absence at the WUA-office during the
conflict and by the fact that they were less frequently mentioned during the discussions of
the Executive Committee of the WUA. Only village chief Nthenda attended one time a
meeting with the WUA and the senior chief when they decided that the winter season of
2010 was cancelled. Further, only shortly it was mentioned during one of the meetings of
the WUA that also some farmers of Kaumbwe and Nthenda village did not want to share
their plots. It was mentioned during the WUA-meetings that the farmers of Namasalima did
not cause any problem (Minutes meeting June 19, No. 28). The reason for the apparently
passive attitude of the village chiefs across the river in the conflict is probably to be
explained as the conflict was seen as a personal issue between the WUA-president, the
senior chief and a group of farmers of Mpheta. In addition, all the chiefs from the village
across the river are under authority of the senior chief, which may according to cultural
habits (out of respected) prevented them from active involvement in the conflict.
3.5.6 Temporarily agreement
Two weeks after the advice of the AEDC the senior chief succeeded to mobilize fifty
of the rebellious farmers to make their apologies to the WUA-president (Minutes winter
meeting July 15, No. 51). As their number meant that only one third of the rebellious
farmers did show up, it is questionable whether the efforts of the senior chief to convince
16

Nthenda village belongs also to the problem-villages although the headmen of this village resides across the
river. One part of the village is however constructed in Machinga-district (the site of the scheme) and the other
site is constructed in Zomba-district (beyond Namasalima). Village headman Nthenda explains that farmers of
his blocks do not have dambo-area, as the scheme was the place where they grew maize in the past (Interview
village headman Nthenda, No. 32). As farmers of his village have only two tertiary units in the scheme, the
problems are way less than with the farmers in the tail-end of the scheme.
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the rebellious farmers of their bad behavior succeeded. The WUA-president, however,
accepted the apologies of the farmers and promised to open the main intake of the scheme
on July 25. Prior to the new opening date again two farmer meetings were organized.
During the first meeting on July 15, which was attended by only 72 farmers, the WUApresident explained that the low attendance forced him to organize another meeting (Ibid.).
The WUA-president: “the absence of farmers from Zomba district (i.e. Nthenda, Kaumbwe
and Namasalima village) can be understood, because there is a funeral today; the absence
of farmers of Mtambo and Mpheta village is just bad behavior...we will write a letter to
them so they come on Saturday”(Ibid.). Another farmer did however not agree with the
explanation of the WUA-president about the low attendance of the winter meeting as he
told me: “the funeral is not the reason, the farmers are just tired of the discussions. This is
normal behavior in the scheme, farmers do not fight (MvB:argue), but let it go”(Pers. comm.
Robert Ndirenda, No. 51b). Although the planning of the winter season was not discussed
the WUA-president used the rest of the meeting to motivate the block leaders to collect the
plot fees. The WUA-president told the attendants, who all came from block I, J or K, that no
money would be invested in the blocks who failed to pay their plot fees: “It means that we
use the money of block I, J and K for construction purposes in these blocks, and not for block
E (MvB: who failed to pay their plot fees during last years) (Minutes winter meeting July 15th,
No. 51). This was accepted by a loud applause of the present farmers.
The other meeting was held at Saturday afternoon July 17, in the hall behind the
office. Despite the notification of the farmers of Mpheta village (I went several times with
the vice-secretary of the WUA to this village during those days), only 30 farmers attended
the meeting (Pers. obs., No. 49). However, to my surprise, as I entered the room in the last
10 minutes of the meeting, I saw that all key stakeholders were present, even Chileso and
the senior chief Mpehta. Village headmen Mtambo did, however, not attend the meeting. In
the end of the meeting the WUA-president was thankful that they (MvB: the WUA and
farmers of Mpheta village) achieved a solution, so that the wish formulated at the winter
meeting of July 15th “we must love each other, we are one family”, was, at least temporarily,
realized: (Minutes winter meeting July 15th, No. 51). After the meeting I was told that during
the meeting no new issues were discussed, but that all attendants were simply informed
that the main intake would be opened at July 25th.
3.5.7 A lasting solution?
Although the conflict about plot allocation had cooled down and the cultivation
program for winter season 2010 continued, the way in which the conflict was settled create
enough space to question the sustainability of the temporarily understanding between the
arguing parties. The reasons to doubt the sustainability of the agreement concerns (I) the
sincerity with which the arguing parties settled the conflict, (II) the absence of a mutual
agreement regarding (a) involvement of farmers of Mtambo and Mpheta village in WUA
activities and (b) transparency of WUA management concerning decision making processes,
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electoral processes and financial accountability (c) the relation between the authority of the
senior chief and the WUA-president regarding control of land and water resources in
Domasi-irrigation scheme.
Concerning sincerity, as most of the farmers in the scheme are poor (Baseline survey,
2003) and were desperate in need to cultivate, it is well assumable that the majority of the
rebellious farmers “just” made their apologies out of need, rather than regretting their “bad”
behavior. This idea is supported by Chileso, who stated “to regret the situation that some of
the farmers succumbed under the pressure of the senior chief and the WUA-president, so
that they made their apologies”(Pers. comm. Chileso, No. 48). Also the benevolence of the
WUA-president is not convincing, as the start of the winter season was already too late. In
this way farmers were already punished, whether the main intake was being opened or not.
It is possible that the opening of the main canal was just a smart step of the WUA-president
to prevent juridical claims against the WUA, something which was considered among the
rebellious farmers. In this way Chileso told me: “farmers are waiting to go to court...we are
waiting for the WUA Executive to say openly during the meeting that they cancel the
program for rice”(Ibid.). As he told me this two days before the last winter meeting, it is also
possible that he just attended the last winter meeting, which was above described as
remarkable, to observe what was decided according to the winter program. Also village
headmen Mtambo mentioned to consider juridical steps: “I am not happy with the
cancellation, it will also not happen, it will draw back negatively on my farmers...I can even
go the government, the court, to let find out what is going on”(Interview village headmen
Mtambo, No. 16).
The absence of a mutual agreement between the arguing parties is another weak
link for further cooperation. The involvement of farmers of Mtambo and Mpheta village in
WUA-activities remained low during winter season 2010. So did none of them attended the
new winter preparation meetings organized by the WUA. Payment of plot fees was another
problematic issue which continued during the winter season of 2010. Already prior to the
opening of the main take farmers of Mpheta village argued: “if they really cancel the winter
programme for rice it mean the plot fees will not be paid”(Interview male farmer Mpheta
village No. 23). And also Chileso told that the willingness among farmers of Mpheta village
was very low to pay the plot fees: “Farmers are now also refusing plot fee for this year, as
their benefit will be very low this winter season, due to the late opening of the water by the
WUA Executive this year”(Interview Chileso, No. 48). The sanction on lack of payment from
farmers in Block E, as mentioned by the WUA-president in the postponed winter meeting on
July 15th, was already enforced in the winter season of 2010. The WUA-president explained:
“The farmers of Block E refuse to pay their plot fees, so I cannot assist them in receiving the
water. Every block have to pay their plot fees, they do not pay their plot fees. We called
their block leaders to us to discuss this and explained them that they are responsible to
collect the plot fees from their blocks. We told them that water cannot go there without
payment”(Interview president of the WUA, No. 96). Concerning in-transparent financial
book-keeping the WUA-president mentioned that the first financial audit would be
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presented during the general assembly meeting in December 2010. This could however not
be checked, as I already left the scheme already. The audit remains, however, questionable
as some farmers explained me that the audit is done by the WUA-president himself
(Interview farmer No. 102). He also explained that the treasurer of the WUA is in position,
but only to bring collected money from the rice mill to the bank (Ibid.). Further, intensions
to separate the management of the rice mill from the WUA were not mentioned, which
leaves room for the suspicion of the rebellious farmers that the rice-mill is used for selfenrichment by the WUA-members.
Lastly, it is not expectable that the influence and conflicting interests of the senior
chief regarding plot allocation in the scheme will disappear at the expense of an increasing
influence of the WUA-president in a relative short period. The lack of this prospect with the
WUA as a cohesive medium among the farmers is not primary caused by active resistance
against this new authority. Instead, the new authority is recognized and supported by the
senior chief as he disproved the claim of the rebellious farmers of his village, as he said:
“some farmers of my village think that the scheme is for the farmers of Mpheta village, but
this is not true because the scheme is property of the government of Malawi” and
emphasized the role of the WUA Executive herein: “the WUA Executive should take the
leadership in plot allocation, not the village chiefs”(Minutes winter meeting June 19, No. 28).
The support of the senior chief to the WUA was further illustrated during winter season
2010, as he supported the WUA-president in the realization of the plot sharing procedure.
Also the other village headmen, except village headman Mtambo, did also recognize the
authority of the WUA and supported them in the realization of their policies. Although the
WUA is recognized and supported by the traditional leaders, the WUA itself does not reflect
authority to the farmers, as their authority stands or falls with the support of the traditional
leaders. The traditional orientation of the farmers is not surprising as multi-party democracy
is only introduced since 1994. Before this time the authority and control of irrigated land
resources was, except the rigid control in the irrigation scheme during Banda-era, in the
hand of the traditional authorities (e.g. TA, Group village headmen, village headmen or
family) (Kambewa, 2006). In the case of Mpheta village it is revealed in Kambewa (2006)
that even at present senior chief of Mpheta is the main institution in plot allocation of
dimba-gardens (Ibid.; pp. 59). Besides their involvement in the agricultural sector the chiefs
are also recognized in all other sectors as well including religious activities (e.g. funerals),
socio-economic development (e.g. drilling of wells, construction of school and hospital) and
settlement of intra- and inter village conflicts (Interview VH Kaumbwe, No. 38; Interview
Chileso, No. 48 and Pers. obs.). Their omnipresence influence is also according to their
responsibility as local authorities in decision-making processes, on behalf of the ministry of
local government, as described in Box III (Interview village headmen Nthenda, No. 32).
The WUA, established on behalf of the Ministry of Agriculture, does not connect to
the traditional authorities and decision making process, and is therewith an alien player
within the field of political forces of Domasi-irrigation scheme. Logical wise, the WUApresident (lacking the governmental enforcement during the period of Hastings Kamuzu
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Banda) sought assistance by, or, as others argue, came under authority of, the senior chief
after its establishment in 1998. The same behavior accounts for the farmers, who are still
represented by their village headmen in the meetings with the WUA. This was exemplified
in the meeting with the chiefs, in which the WUA-president asked the chiefs to support his
plot-sharing policies (MvB: and force their farmers to do so), as the authority of the
traditional leaders is still respected higher by the farmers, than the position of the WUApresident. Some farmers, like the rebellious farmers of Mtambo and Mpheta village,
however grasp the unclarity caused by the introduction of this new institution (WUA) and
the in their eyes co-existence of two institutions (authority as well as laws), as an
opportunity for free-riding through legal shopping. During situations of legal shopping they
(MvB: the rebellious farmers of Mtambo and Mpheta village led by Chileso) seek to play
both authorities against each other in order to reap benefit themselves, which is either
access to land and water or acquirement of authority (or at least respect). An example of
how these farmers sought to realize their first “objective”, to gain access to land and water
resources, was shown during the winter season of 2010. First they claimed their right on
cultivation with the use of the institution of the WUA. This institution, according to them,
learns them that “farmers with two plots are not required to share”, “last season the plotsharing procedures were not followed correctly” and “the rules on the plot allocation
procedure are changed”. When the WUA-president, and the senior chief, did not recognized
their claims they changed their strategy to the traditional institutions. Through which they
claimed to have historical land rights, which allowed them to cultivate twice a year. As the
land rights are a traditional issue, they sought recognition of their claims at the address of
their village headmen, senior chief Mpheta. As described in this chapter they did only partly
manage to enforce their claim, as some farmers made their apologies, and did not share one
of their plots, and some not. The lesson, however is, that the current situation of legal
plurality and authority allows a small groups of individuals to exploit 17 the situation on the
expense of the whole farmer community and that the available conflict resolution
mechanism are not adequate to solve emerging issues quickly.

17

While being absent during meetings of the WUA, refuse to pay plot- and membership fees, refuse to clean
canals and refuse to share plot to other farmers.
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4. Impact of the conflict on water availability and distribution
4.1 Introduction
During the conflict the base-flow of Domasi River decreased by over 25 per cent, as
the watershed is relative small. The rain-fall dependable river is even able to fall dry in the
dry winter season. The decrease of the base-flow, and consequently lower water availability
for the cultivation of rice, caused over fifty per cent of the farmers in the allocated area for
rice, not to cultivate this winter season, which is further described in 4.4.1. For the farmers
who continued cultivation it was difficult to obtain water, as the WUA did not want to
organize the water distribution, and farmers needed to organize the water distribution
themselves. The methods directed by farmers to obtain water during this winter season are
explained in 4.3, while the efficacy of these methods, and the consequence of the
withdrawal of the WUA, is explained in 4.4.2. It reveals that all farmers experienced water
shortage and realized only half of the yields obtained in the summer season.
This chapter starts , however, with an overview of the design of hydraulic structures
and lay-out of Domasi-irrigation scheme (4.2.1). Further some bottlenecks in water
distribution during this winter season are discussed including human and natural alterations
of hydraulic structures (4.2.2), sedimentation problems around the main intake (4.2.3) and
the presence of weeds and crabs in the secondary and tertiary canals (4.2.4).
4.2 Scheme related bottlenecks

The main, secondary and tertiary canals and drains used during the winter season of
2010 are presented in figure 10. The water enters the allocated area for rice at the bottom
right corner in figure 10 and is indicated with “Qin”. From this point the main canal stretches
till Chimbuzi village, a conglomeration of twenty houses of the Chimbuzi family. Along this
stretch of the main canal the secondary off-takes of Block “A”, “B”, “C2,3,4” and “H” are
found and indicated with for example “Sec. off. A” in figure 10. The secondary canals of
these blocks are situated at the bottom of the blocks, indicated with the long horizontal
solid blue arrows in figure 10. From Chimbuzi village the main canal continue its way along
the right side of Block “D” and “E” till it reaches tertiary unit “E3B”. This part of the main
canal also functions as a natural extension of the main canal, as water, not diverted at this
point, is by design directed to this canal. At the tail-end of the scheme tertiary off-takes are
connected to this part of the main canal, which is why the farmers in the scheme typify this
canal as a “secondary canal”. Also its dimensions are similar to the secondary canals in the
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head-end of the scheme, and its construction material is clay, whereas the till Chimbuzi
village the main canal is of concrete. 18
Whereas in the head-end of the scheme one secondary canal was available per three
tertiary units allocated for rice 19, in the tail-end of the scheme all eight tertiary units had to
make use of the natural extension of the main canal, with an equal discharge capacity as
one secondary canals in the head-end of the scheme.
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Figure 10: Irrigation canal- and drainage system used in winter season 2010, in
Qin
which the four coloured groups represents the tertiary units which are able to use
each other’s drainage water as water supply for their canals.
18

Despite the conflicting nature of this canal this canal will further be typified as “main canal section II” due to
its behavior as natural extension of the main canal, which stretches till the village of “Chimbuzi”. This
classification makes also more sense for the analysis of water distribution along the main canal in the
subchapters “4.3.1” and “4.3.2”.
19
The last two tertiary units of the blocks in the head-end of the scheme were allocated for maize, to which less
water was directed than the first three tertiary units in these blocks, which were allocated for rice.
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The pattern of secondary and tertiary canals and drains on the level of the tertiary unit is
presented in figure 11. The secondary canals, indicated with the fat blue solid horizontal
arrows in figure 11, serves on average five tertiary units per block. Each tertiary unit has two
tertiary off-takes, one at the “head-end” and one in the middle of the tertiary unit. In most
of the tertiary units the first tertiary canal has larger dimensions than the second tertiary
canal in the middle of the tertiary unit (Pers. obs.). Each tertiary canal provides water to 48
plots, which are situated in two columns of 24 plots along the tertiary canals. The plots in
the 1st and 3rd column receive their water directly from the tertiary canal, while the plot
owners in the 2nd and 4th column have to receive their water over the plots of the 1st and 3rd
column.
tertiary canal, while the plot owners in the 2nd and 4th column have to receive their water
over the plots of the 1st and 3rd column.
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Drain of tertiary unit

LEGEND
Secondary
canal

Canal
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Figure 11: Pattern of secondary and tertiary canal and drains on level of tertiary unit
The pattern of water distribution from the tertiary canals to the plots is presented in figure
12. The plot owner, or the water guard, breaks the bund of clay between his plot and the
tertiary canal at the highest point. Often this point is situated at the head-end side of the
plot, indicated with the red circles in figure 12. After the bund of clay along the tertiary
canal has been broken, the water gradually fills the plot which is surrounded with bunds.
When the plot has been completely filled the bund is closed again, so the next plot along
the tertiary unit can be filled. This winter season, however, most of the bunds were not
closed again and a pattern of continuous flow over all the plots was observed (Pers. obs.).20
If a plot-owner of the second or fourth column wanted to receive water (s)he opened the
20

Probably the lack of an organized water distribution caused farmers to do this, as water could also enter their
plots in this way, when they were not present at their plot.

59 | P a g e

bund of clay between her/his plot and the plot in respectively the first and second column,
so water could flow via the neighbours plot. Although the low water availability might have
constituted a competition of the water between the farmers in the adjacent columns, no
conflicts were observed, probably due to the continuous flow of water within the tertiary
units. Also a farmer from the second column explained that each farmer is free to take the
water when needed: “there are no rules when I am allowed to open the bund of the farmer
in the first column. Only when he has applied fertilizer I have to wait for four days, but
during those days I can open the bunds of the plot next to him”(Interview poor farmer, No.
65).

Tertiary

Figure 12: Schematic presentation of plot to plot irrigation
Each tertiary unit has two drains, one at the left and one at the upper side of the
block, which are indicated with the dotted red arrows in figure 11. The drains perpendicular
to the tertiary canals are used to collect and transport water from the tertiary canals, which
has not been diverted to the plots within the tertiary unit itself. The drains parallel to the
tertiary canals are the main drains, which are used to transport excess water from the plots
of the tertiary unit. The water in the main drain is able to become voluminous as this drain
transports the water of tertiary units of several blocks, as shown in figure 10. Three main
drains are found in the allocated area for rice this winter season, which are indicated with
the fat red dotted arrows in figure 10. They are respectively located along the left site of the
tertiary units A2-C2, A4-D4 and D1-E1B. The main drain from A2 till C2 transport all the
excess water of the tertiary units A1,2, B1,2 and C1,2 as irrigation water to tertiary unit D3-I
and D3-II. These two tertiary units do not have their own secondary canal, and the previous
mentioned main-drain is therefore used. The main drain on the left side of tertiary unit A4
till D4 transports excess water of the tertiary units A3,4, B3,4 and C3,4; this water could,
however, not be used as irrigation water for a tertiary unit downstream. The last main drain
is found in the tail-end of the scheme along the left side of tertiary units D1, D2 and E1B,
which drains excess water from these tertiary units. The drainage water of this main drain
was used as irrigation water for the tertiary unit of E1A during the winter season of 2010
(Pers. obs.). Although this drain could also distribute water to tertiary unit E2A and E3A this
has not been observed. Neither was observed that these tertiary units received from the
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feeder canals along tertiary units E2A,B and E3A,B. During water measurements the tertiary
canals of tertiary units E2A and E3A were often empty, or had only standing water (Pers. obs.
During whole winter season 2010).
All the main drains come together in the very tail-end of the scheme where the
water is transported to the outlet of the scheme, which is situated in the end of block E2B
and indicated with “Qout” in figure 10. The drainage water was used by the farmers whose
plots were constructed along the outlet of the scheme, before the drain reaches Chisaniriver. The area irrigated with drainage water amounted this winter season around seven
hectares of rice and two hectares of maize (Pers. obs.)
4.2.2 Human adaption and natural deterioration of hydraulic structures
Connections of tertiary canals and drains

According to the design of the scheme, as explained above, each plot should receive
its irrigation water via the main, secondary and tertiary canal. If this order is followed,
however, some farmers will not be able to receive (enough) water due to the position of the
tertiary unit (e.g. tertiary unit D4) or the bad maintenance of the canal(s) and drain(s). In
order to obtain additional irrigation water from drains, and in some cases to drain excess
irrigation water, farmers have connected the drains and canals of adjacent tertiary units
themselves. Figure 13a presents the construction of a concrete pipe, which drains excess
irrigation water from the area between Mtambo village and tertiary unit D4 to the tertiary
unit D4. As tertiary unit D4 depends entirely on drainage water from other blocks, as was
shown in figure 10, this water provides a welcome addition to the farmers in D4. As shown
in figure 13a grasses and soil have been used to fill the gaps on both sites of the pipe in
order to prevent erosion. Such a pipe was not used by the farmers from tertiary unit D2 and
E1A, as shown in figure 13b. In one of the previous seasons farmers of D2 had dug a tunnel
in the pathway dividing the drain of D2 and the tertiary canal of E1B, as their drain did not
work properly, and they wanted to lose excess drainage water (Pers. comm. translator). In
addition, farmers of block E1A would also benefit from it, as they could use this water as a
source of irrigation (Pers. comm. translator). Due to the erosive power of the water,
however, and the absence of a concrete structure the tunnel has eroded to more than a
meter wide this season. Due to this, bicycles and oxcarts are not able to cross this pathway
anymore, which cause farmers to avoid this pathway.
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Figure 13: Farmer adjustments of canals and feeders. A concrete pipe is constructed in order
to transport drainage water from a neighbouring tertiary unit to the feeder canal of Block D4
(a); Eroded tunnel, constructed to lose excess drainage water from tertiary unit “D2” to
tertiary unit “E1B”.
Natural and human induced alterations of the main canal
The main canal, from the intake till “Chimbuzi-village”, has a length of over 2100
meter and is constructed of concrete slabs of 5 meter length. A cross section of the main
canal is presented in figure 14a. As indicated on the figure the main canal bottom width,
indicated with “I”, is 90 cm, the maximum top water width, indicated with ”II”, is 340cm and
the depth, indicated with “III” is 1.50 meter (Measurements July 23rd and September 22nd) .
Over the whole length the concrete slabs are in a good condition, which reduces the
potential of excessive losses due to leakage. Two remarkable observations were however
done in the sections from the intake till the first secondary off-take at Block A and in the
section from the first to the last secondary off-take at Chimbuzi village. In the first section
numerous holes and cracks were observed in the slabs at the right bank, while the slabs at
the left bank were still intact. Through those holes and cracks water was leaking into the
canal. According to the vice-secretary of the Executive Committee of the WUA it was the
leakage, which had caused the cracks and holes in the slabs. He explained: “this part of the
canal is parallel to the river, which runs only fifty meter from this canal. The riverbed is
however on a higher place than this canal and as consequence water percolates through the
soil to the canal. In case the water is blocked by the slabs, the water pressure is able to
induce cracks and, after a while, can create holes in the slabs”(Interview vice-secretary Ex.
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Comm. WUA, No. 122). The presence of cracks and holes in the right bank, and the absence
of those in the left bank, are presented in respectively figure 14a and 14b.
In the section of the main canal along block A, a dozen of human induced holes were
observed in the slabs of the left and right bank. Behind the left bank of the main canal the
plots of the farmers of tertiary unit A1 are located, while on the land behind the right bank
some farmers created their own plots, which are, however, officially not part of the scheme.
As farmers on both sites do not have tertiary canals, they irrigate directly from the main
canal. To this purpose they have created holes in the concrete slabs of the main canal
through which the water, via a tunnel in the bank of the main canal, enters the plot. In case
no irrigation water is needed farmers use bricks and other natural material to close those
holes. Figure 15 presents a situation in which irrigation occurs. The hole, indicated with the
lower oval, is open, as is also indicated by the number of bricks, indicated with the upper
oval, lying on the left bank of the canal. The plot behind the left bank is irrigated, as can be
seen by the standing water on the plot. The surrounding plots are still dry, as each plot has
its own opening. Although the main canal loses water, the water is not wasted as these
farmers are otherwise not able to receive water. In case an excess of water is taken the
water is not lost as it flows to the plots in the second column, and finally reaches the drain
of tertiary unit A1, which transports the water along the downstream tertiary units where it
is used for irrigation (Pers. obs.). The same irrigation practice takes also place on the plots
behind the right bank of the canal. Also there the water is not lost, as excess water applied
on these plots re-enters the main canal at the height of the secondary off-take to Block B
(Pers. obs.).

“III”
“II”

“I”

Figure 14 Natural deterioration of main cansl. Cracks (a) and holes (b) in the concrete slabs
at the right bank of the main canal
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Figure 15 Typical farmer constructed outlet along main canal (Block A).
4.2.1 Inlet structures
Each off-take for a secondary canal consists of a simple undershot sluice gate, which
is presented in figure 16a. In order to regulate the water flow to the secondary canal the
gate height can be adjusted, or the water level in the main canal can be raised with a similar
undershot structure downstream of those secondary off-takes in the main canal. Both of the
sluice gates are operated manually, and as no locks are available, they can be adjusted by
everyone. In several occasion farmers were seen adjusting the gates, while also children
changed the gates during their games. In case the metal sluice gate is damaged or removed,
debris was used by the farmers to alter the water flow.
Tertiary off-takes consists of simple concrete structures in which stop logs can be
placed to direct the flow. Such a concrete structure is presented on figure 16b above. In
none of the events when I did the water measurements in the eight month period, I have
observed stop logs. In all cases farmers used debris, such as bamboo and large palm leaves,
or any other large object, to direct the water from the secondary into the tertiary canal.
As the water volume was low this winter season, farmers often needed to construct
dams of mud in the tertiary canals to direct the water to their plots, see figure 12b. As the
flow was low, only one farmer per time could irrigate her/his plot along the tertiary canal.
As the irrigation was not organized the farmers used the principle of “first come, first serve”
to determine the order of irrigation.
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Figure 16: Hydraulic structures in secondary and tertiary canals, used to direct the flow from
the main canal to the secondary canal (a) from the secondary to the tertiary canals (b)
Because no supervisor was available farmers needed to stay on their plots while
irrigating, as other farmers might otherwise break their dams of mud, in order to receive
water themselves. Irrigation was thus a time-consuming business this winter season.
Farmers who came to their plot while another farmer along their tertiary canal was
irrigating, and other farmers were waiting, sometimes needed to wait for over six hours
(Pers. comm. farmers block B).
As the WUA did not organize the water distribution this winter season all the
hydraulic structures were open. In case farmers in the head-end did not diverted the water,
the water flowed by the natural extension of the main canal to the tail-end of the scheme.
Most of the times water was however directed to the rice and maize area in the head-end of
the scheme (Pers. obs.).
4.2.2 Sedimentation problems
The scheme has a concrete intake structure, which is constructed 200 meter after an
outer bend of Domasi river. Although the intake is almost constructed at the mouth of the
river, and in the outer bend, the sediment load is still high and has a coarse structure. High
sediment loads are especially observed in the first weeks of the rainy season when intensive
rain showers occurred (Pers. comm. and obs. November 2010). During these showers the
loose layer of sand particles on the river bed and adjacent banks, formed during the six
month dry period, is washed away. The high energy level of the turbulent water in the river
allows a large amount of the sediment to be transported away to the lower parts of the
watershed. The particles settle down in the places along the river where a drop in the
energy level of the water occurs, and the water is not able to carry the sediment load
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anymore. In case of Domasi river a major drop in the energy level is caused by the bridge
and the weir constructed just after the intake of the main canal. The bridge has two
concrete pillars, which carry the three road sections which connect the left- and right
stream bank. Between the pillars a movable weir is attached and the inlet of the main canal
is extended till just before the weir, see figure 17a. In order to raise the water level and
direct the flow towards the intake of the main canal the weir is let down. In such situations a
major part of the water is directed to the main canal, while the remaining part flows
through the open sections under the bridge. Due to the closed weir the energy potential
drops after the water has passed the bridge. As a result an island of sand is formed after the
weir, while the remaining water continues its route along the stream banks, see figure 17.
The island of sediment behind the weir, in the winter season of 2010, was over two meters
in height, forty meter in length and fifteen meter in width (Pers. obs.). Through this process
a natural weir is created, which directs all the water, including a lot of sediments, to the
main canal, see figure 17. Another drop in energy level is in the first part of the canal, which
causes high sedimentation rates in this part, also this winter season, as is shown in figure
18a and b.

Figure 17: Sedimentation zones around intake. Top- and side view of the specific locations of
high sedimentation levels around the intake of Domasi irrigation scheme (yellow indicates
sediment deposits)
In order to prevent high sedimentation rates around the intake of the scheme during
the next summer season, the president ordered the volunteers of the WUA to remove the
heap of sediment after the bridge. A group of fifteen young and powerful men, with spades,
were observed each morning in the first weeks of October. As the conditions in which this
activity took place are hard the removal of sediment would last till the last weeks of
November. The costs for this job for the Executive Committee amounted to 101,250
Kwacha 21 (eq. to 669US$). In addition it meant hardship for the volunteers of the WUA, as I
experienced myself when I joined the WUA-volunteers during the removal of sediment, as
the temperature in October rises to over 30 Co at 7 a’ clock and sometimes reaches 40 Co at
21

150 kwacha/day * 9 weeks *5 days * 15 volunteers
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the end of the morning. Further the only tool available for the labourers was a spade, which
made it difficult to bring the sand at the 4-5 meter higher banks of the river bed, see figure
18a.
In the end of December the volunteers would be ordered by the WUA-president to
remove the sediment from the main canal (Pers. comm. water guard, end November).
During the winter season a 70 centimetre layer of sand had settled in the first stretch of the
main canal (Pers. obs. winter season 2010). A large part of this layer was formed during the
flash floods which occurred late November and early December, as precursors of the rainy
season. In “normal” winter seasons the main gate would already have been closed prior to
the first rains, in order to prevent the first floods, with high loads of sediment, entering the
scheme. Due to the delay of the winter season, however, the main gate was still open and
as result massive sedimentation occurred in the main canal, see figure 18b. The loss of
“head”, due to the increased bed level of the main canal and the drop of water level in the
river made it difficult for the water in the river to enter the main canal. As a result the water
flow to scheme in late November and December was only 40 l/s. To make full use of the
canal again, the sediment needed to be removed in the two weeks between the closing of
the winter season and the beginning of the summer season. Like the sediment removal
behind the weir this brought additional costs to the WUA.

Figure 18 Sediment removal around intake. Volunteers digging sand from the river bed (a)
and from the main canal (b), which is completely filled with sediment, as the main gate was
open during the first flash flood of the rainy season.
4.2.3 Weeds and water distribution, a continuation of the conflict
The blocks A, B and C in the head-end of the scheme have their own secondary canal,
while the blocks in the tail end of the scheme, “D” and “E” use the extension of the main
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canal as “secondary canal”. All the secondary canals are made of clayey soils and their
lengths vary from 900 meter for the blocks in the head-end to 1350 meter for the blocks in
the tail end of the scheme. The capability of those canals to convey water depend for a large
extent on the abundance of grasses and crabs within the canals. Due to the year-round
water availability along the canals grasses are abundant along and within the canals, if they
are not manually removed by the farmers. An abundance of grasses is able to retain a large
amount of floating debris (empty bottles, wood, weed, etc.) through which natural dams are
created through which downstream plots receive less water. In addition, these “dams”
provide more labour for the farmers downstream, as these “dams” need to be broken down
every time. To prevent blockage of canals and drains and realize a smooth water
distribution the president had ordered all the block leaders in the winter preparation
meeting to remove the grasses in the secondary and tertiary canals. Despite the request of
the president, which was however made prior to the conflict, and the potential negative
impacts of the grasses on the farmers the majority of the canals showed an abundance of
weeds this winter season. On a temporal scale the weeds became more dense when the
season advanced, while on spatial scale the weeds were more present in the canals of the
tail-end of the scheme. Especially the natural extension of the main canal to the tail end of
the scheme was completely overgrown with weeds in the section from tertiary unit D2 till
E3A. The water measurements in this section of the canal often took a long time as grasses
needed to be removed weekly to create an open space for the propeller meter. As the tailend already received a small amount of irrigation water in comparison to the blocks in the
head-end, see 4.3, and the cropping intensity was high in these blocks I did not understand
why the farmers did not clean their secondary and tertiary canals. One of the leaders of
block E, responsible for the cleaning of the canals, explained however he was not able to
motivate his farmers to clean the canals due to the conflict on plot sharing. He explained me
in an interview: “each farmer has to clean the canal and drain bordering his plot(s), due to
the conflict a lot of farmers decided not to cultivate and are therefore not willing to clean
the canals. In addition a part of the farmers who continued cultivation are unknown to me
as they have rented the plots from farmers in this village. As result I am not able to
stimulate them to perform their duties”(Interview canal leader Block E, No. 107). In the field,
the general impression derived from the farmers was that they did not want to clean the
canals, as the water volume directed to the tail-end was just very low. As observed in the
field by myself, the major part of the water was indeed taken by farmers in the head-end of
the scheme, and canals, drains and plots in the tail-end of the scheme were often observed
to be dry (Pers. obs.). As also the canal leader of Block E observed this, he asked the WUApresident in October, to provide more water to the tertiary units in the tail-end of the
scheme (Interview canal leader Block E, No. 107). Five weeks later however the water had
still not arrived and the canal leader did not ask it again, as he had seen the water level in
the river had further decreased (ibid.). The president of the WUA, however, narrates the
same story with another cause-relationship. He explains that the water does not reach the
plots in the tail-end of the scheme, as they do not clean their canals through which these
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are overgrown with grasses (Interview president of the WUA, No. 96). Regarding the request
of the leader of Block E he explained: “I ordered the water guard to provide water to those
blocks in the tail of the scheme. The water did however not reach their canals due to the
abundances of grasses”(ibid.). As I observed myself that, rather than the grasses, the high
diversion of water to the plots in the head-end of the scheme, were an obstacle for the
farmers in the tail-end to obtain water, I asked the WUA-president his opinion on their role
in the water shortage experienced by farmers in the tail-end. His answer reveals that grasses
were indeed not the only problem, but also the conflict between the president of the WUA
and the farmers in tail-end of the scheme. The president of the WUA explains: “the farmers
of Block E refuse to pay their plot fees, so I cannot assist them in receiving irrigation water.
All the farmers in the scheme have to pay their plot fees, but these farmers do not pay their
plot fees. We called the leaders of this block to us to discuss the issue and explained them
that they are responsible to collect the plot fees from their blocks. We also told them that
water cannot go there without payment, so it will be a problem to assist these farmers this
winter season.... the lack of water and the absence of an organized water distribution is the
punishment for their behaviour during the plot sharing”(Interview president of the WUA, No.
96).
4.2.4 Crab-induced leakage of secondary canals
Another phenomenon is the presence of a large number of sweet water crabs in the
scheme. As the crabs prefer a muddy environment the largest populations were observed in
the canals where the grasses were removed: the secondary canals in the head-end. Later in
the season, the crabs were also observed in the large drains at the end of the scheme when
these had fallen dry due to water shortage. Holes of the crabs were not observed in the
main canal, as the side walls are of concrete and can therefore not be penetrated by the
crabs. Holes of the crabs were neither observed in the tertiary canals overgrown with
grasses, either due to the difficult entry of the crabs in the side walls or that their holes
could not be observed. The first reason is however the most plausible explanation, as water
only entered the tertiary canals once in a while, a condition not preferred by crabs.
When a population of these crabs is present in the canal, a large number of holes are
dug by them in the clayey side walls of the secondary canals. According to a lecturer of
Bunda college these crabs are able to cause significant water losses due to their “diggingbehaviour” (Pers. comm. dr. Kenneth Wiyo). During an inspection of the secondary canal of
Block A on September 14th indeed a large number of holes was observed which provided
water from the secondary canal to the plots (see figure 19). It was however unclear whether
these holes were entirely created by the crabs, or for instance extended by the plot owners
themselves, as it provides easy water access for them. The holes reduced the water flow in
the secondary canal significantly, as was observed in the stretch of the secondary canal
along the tertiary unit of A3. In the four plots which are situated adjacent to the secondary
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canal an average of ten holes were identified with an average seepage of 0.5-1 l/s per hole
from the secondary canal to the plot (Pers. obs.) 22. Although these losses decrease the
conveyance efficiency of the canal itself, the water should not be regarded as a loss at
scheme level, as the excess water of these plots is used as irrigation water by the plots
further downstream in the scheme. Also the farmers interviewed in the scheme did not
mention the crab holes as a reason for the low water availability. The farmers rather
preferred the crabs as they are welcomed as a cheap and nutritious addition of protein to
their diet. During the water measurements, especially woman and children were seen to
catch those crabs in the secondary canals.

Figure 19: Crab holes in the side wall of secondary canals. A typical secondary canal with
abundance of crab holes (a), and a close-up of a crab hole (b)
In contrast with the secondary canals the crabs were not found in the tertiary canals,
most probably due to the long irrigation intervals creating dry conditions and soils. As most
water was taken by the farmers in the head-end, the tertiary canals in the tail-end of the
scheme experienced the longest dry periods. Especially the tertiary canals in the tail-end of
the scheme are overgrown with grasses and therefore the majority of them were not used
during the winter season. In contrast, the majority of the tertiary canals in the head-end of
the scheme were cleaned and used for irrigation by the farmers.
4.3 Low water availability and un-organized water distribution
Prior to the start of the winter season the vice secretary of the Executive Committee
explained me that the water distribution was organized by the members of the Operation
and Maintenance committee. The vice secretary of the O&M Committee explained that the
O&M-Committee is responsible for the water distribution of the water from the main canal
to the secondary canals of the blocks (Interview No. 59). He explained that the water
distribution over the blocks will occur on demand of the leaders of each block: “in case of no
22

This day a flow of 133 l/s was measured at the secondary off-take to Block A. A simple calculation shows
that over the whole section of this part of the secondary canal 30 l/s was lost through these crab holes.
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demand all the gates will be open and otherwise we will decide which block has to receive
more water”(Ibid.). When I asked how the O&M-Committee decided which block to give
water in case more leaders applied for water at the same time he explained: “we know
which leader is speaking the truth and needs the most water”(Ibid.). During the season it
further became clear that the distribution of water from the secondary to the tertiary canals
is managed by the block leaders. The block-leaders are supposed to deliver the water first to
the tertiary units in the tail-end of the block, after which the tertiary units in the head-end
are supplied with water (Pers. comm. water guard). Also the distribution of the water within
the tertiary canals is organized by the block leaders. In case farmers are not present the
block leader take care of water distribution to their plots (Ibid.). Like block level, the block
leader provides first water to the plots in the end of the tertiary canal after which he
reaches the plots in the head end of the tertiary canal (Ibid.). In total three water guards are
full time employed by the WUA to assist one of the entities, described above, where needed
(Interview vice-secr. O&M Comm. No. 59).
According to the description of the organization of the water distribution above,
farmers are only responsible for the water distribution on their plots. The chain of command,
as described above, was however not used by the Executive Committee of the WUA in the
winter season of 2010. Although the main gate was opened, after the conflict cooled down,
the conflict itself and the drop in water level in the river took away the motivation of the
president of the Executive Committee to organize the water distribution. As a result only
one water guard was used by the president of the WUA for the distribution of water. Most
of the time this water guard was appointed to distribute the water to the plots in the maize
area (Pers. obs.). None of the members of the O&M Committee and block leaders were
observed during the winter season of 2010 to distribute the water to the secondary canals
or within the blocks and tertiary units. Due to this organizational vacuum farmers in need of
irrigation water were “forced” to operate the secondary- and tertiary off-takes themselves,
while at the same time distributing the water on their plots. During water measurements
farmers were indeed several times observed adjusting the secondary off takes and
constructing diversion dams of mud in the secondary and tertiary canals. In case a farmer
succeeded to complete all the above described adjustments he could start irrigating his plot.
This is of course, in case his adjustments were not altered again by other farmers. One time
a quarrel was observed between a farmer of tertiary unit D2 and B1. A brother of a farmer
in tertiary unit D2 was namely protecting the flow of his brother and did not allow a female
farmer to open the secondary off-take of Block B further (Pers. obs.). Although the
unwritten principle is “first come, first serve”, practice showed this rule was often not
followed. The water guard explained “some farmers are just cruel to their brothers (MvB:
other farmers), as they do not wait their turn and start the irrigation anyway (Pers. comm.).
One farmer in the head-end however defended himself as he told “farmers in the tail-end
are so far away it is not possible for him to see for me whether those farmers are irrigating
or not”(Pers. comm.).
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The chaotic water distribution was experienced by myself when I joined the water
guard on his duty to distribute the water to the tertiary units allocated for maize, in the tailend of the secondary canals. As the water guard did not have a bike, and always worked on
his own, he had to walk to the secondary off-take and secondary canal in order to direct the
water to the tertiary units with maize. He explained me: “it takes me around twenty
minutes to direct the water from the main canal to the tertiary units of maize. Due to this
long time the water has often diminished again when I arrive at the maize block, as farmers
have altered the flow again to irrigate their plots of rice”(Pers. comm.). When we arrived in
the tertiary unit the water guard notified me on the low water level in the tertiary canal and
he explained me: “farmers are taking water themselves now”(Pers. comm.). Therefor we
started following the water, back to the intake of the secondary canal, looking for illegal offtakes, created by the farmers themselves. Indeed we found several places along the tertiary
canal where farmers had opened the bund of their plots, which caused less water in the end
of the tertiary canal. 23 The water guard closed the bunds again with his spade and explained
to skip the irrigation turn of these plots, as the farmers already tried to take water by
themselves. When we approached the secondary canal two male farmers, some further
along the secondary canal, started running away, in fear of the water guard as the water
guard told me: “I think these guys are the real problem of the absence of water in the tailend of the tertiary canal”(Pers. comm. water guard). When we arrived at the place where
they had ran away, we saw indeed that the inlet to another tertiary unit had been opened.
As such situations occurred every time when I joined the water guard it took a lot of time for
him to complete his task. When I asked what he did about it he answered: “officially the
farmers are not allowed to do it and I could report it to the president, but what can the
president do? By the way I am also a farmer myself, and they are also my friends. So I just
tell them, if possible, to wait on their turn , what can I do otherwise?”(Pers. comm. water
guard). As the water guard experienced already difficulties in water distribution, one may
imagine the difficulties experienced by the farmers, who acted on own authority.
As the “first come, first serve” principle did not work, a farmers ability to irrigate
depended on his ability to control the diversion structures. Farmers in the head-end of the
scheme have the advantage over the farmers with plots in the tail end of the scheme, as less
diversion structures need to be controlled. Although the farmers in the tail-end of the
scheme received less water, they did not cooperate to control the diversion structures in
the head-end of the scheme. Their lack of cooperation can be explained from the general
low water availability in the Domasi river, as mentioned by one of the leaders of Block E
(Interview block leader, No. 107). Another explanation might be the fear to intensify the
conflict again, as the major part of the farmers in the head-end of the scheme reside in the
village of the president of the WUA. Figure 20 provide an indication of the number of

23

According to the function of the water guard, and also according to the “first come, first server” principle
farmers are not allowed to take irrigation from the same route.
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relatives, required to control diversion structures, in order to receive irrigation water,
according to the location of the plot in the scheme.

Figure 20: Number of relatives required to secure water distribution to a plot
The almost impossible task for a farmer, cultivating in tertiary unit E2A, to organize
the water distribution this winter season, in order to obtain water is presented in figure 20.
In case this farmer wants to irrigate without a cut of his water, two relatives need to protect
the diversion structures in the main canal till Chimbuzi village, and two from Chimbuzi
village till his plot. In contrast farmers in tertiary unit A1 do not have to use any relative,
while only one relative of a farmer in B2 is required to protect the sluice-gate in A.
This type of water distribution caused a high competition among the farmers, which
made some farmers decide to irrigate during night time (Interview poor farmer, No. 86). In
total two of the seven fortnightly interviewed farmers mentioned to practice night irrigation.
The former mentioned farmer, who cultivated in tertiary unit C1, explained: “it is difficult to
obtain water now (MvB: during day time in late October, early November) as a lot of farmers
have made weirs themselves in the main canal (MvB: secondary off-takes in the head-end of
the scheme). As most of the farmers (MvB: the farmers in the head-end) do not irrigate at
night, me and my husband have started to irrigate at night time around 8p.m.”(Interview
poor farmer, No. 86). Night irrigation is however not favored among all farmers, as going out
at night is commonly not done among the villagers, due to its dangers of drunken people
and robbers. Besides, another farmer in tertiary unit C1, explained that also at night time
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still a considerable number of farmers are present in the scheme. This was the reason that
he did not practice night irrigation due to the danger of fighting (Interview rich farmer, No.
85).
The cases described above show the benefit of the farmers in the head-end of a
canal over the farmers in the tail-end of canal regarding access to water. Farmers in the tail
end needed to invest more resources than the farmers in the head-end to obtain water. In
the first place the farmers in the head-end had to mobilize fewer relatives, than farmers in
the tail-end, to secure distribution structures. In the second place, farmers in the head-end
could make use of the president’s authority, while the farmers in the tail-end could not.
Thirdly, farmers in the tail-end had to irrigate at night time to make a change to obtain
water, something which is more riskier. As most of the block leaders and farmers in the tailend did not invest these resources, the blocks in the tail end of the scheme received a
disproportional lower volume of water than the head-end of the scheme.
As a consequence of the low water availability a number farmers in the tail-end
indicated to have lost the motivation to obtain a good harvest, and did not want to invest a
lot of their resources into their plots, as the season had already gone. They indicated to be
content with only 3 or 4 bags from their plot (eq. 1.5-2 t ha-1), so they could use it as seed
for the next summer season, and buy some fertilizer from the remaining rice. As during the
previous summer season farmers grew either Kiromberu or TCG-10, the production of
Pussa-33 this winter season is expectable to change the rice varieties grown in the next
summer season.
4.3.1 Cropping intensities over the scheme
As result of the conflict and the low water availability in the scheme a lot of farmers
decided not to cultivate this winter season. During transaction walks in the scheme this was
observed by the large number of fallow plots. In order to analyse the presence of fallow
plots in different parts of the scheme, all plots were visited in between August 24th and 27th
and for each plot was described which crop was found at the plot. As only a few farmers
were seen transplanting their rice during these days the collected data is a good indication
of the final land use patterns in the scheme during the winter season 2010. The share of the
different land use options are described in table 2.
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Table 2: Cropping intensities over the scheme (*percentage of specific allocated area)
Source: own observations
th

Planning 14 June
Allocated
Rice
Maize

Hectares
proposed
225.1
169.7
55.4

% scheme
45.0
33.9
11.1

st

Situation 1
September
Cultivated
Rice
Maize
Batata
Other
Ploughed
Old
Bush

Hectares
realized
126.0
75.3
45.8
5.0
99.4
25.1
71.6
4.5

% of proposed
56.0
*
33.4 (44)
*
20.3 (82)
2.2
44
11.2
31.8
2.0

As shown in table 2, only 44% of the farmers in the allocated area for rice
cultivation this winter season decided to cultivate when the conflict had cooled down. This
in contrast to the area allocated for maize, which was not part of the conflict, in which 82%
of the farmers cultivated maize. Assuming an optimum of 90% per cent it can be stated that
halve of the farmers in the rice area decided not to cultivate as consequence of the conflict.
Further some farmers in the allocated for rice were seen to cultivate less water consuming
crops like, maize and sweet potatoes. The majority of the plots remained however fallow.
An overview of the cropping intensities of rice and maize over the scheme is presented in
figure 21. It is shown in this figure that tertiary units with higher than average cropping
intensities of rice were especially found in the head-end of the scheme and along the
stretch of the extension of the main canal. It is shown that in the head-end the tertiary units
A1 (57), A3 (77), B2 (63), B3 (57) and C3 (47) had cropping intensities above average, while
this concerned tertiary unit D2 (61), E1B (61), E1A (60), E2B (63) and E3B (56) along the
extension of the main canal. The appearance of high cropping intensities in the head-end of
the scheme was expected, as these farmers were favoured in water abstraction. In contrast,
the high cropping intensities in the tertiary units in the tail-end were not expected, and will
be discussed further with the use of figure 22. Some tertiary units, especially in the midsection and tail-end of the scheme, showed extreme low cropping intensities. In the tail end
of the scheme it were tertiary units D3-I (41), D3-II (29) and D4 (17), and blocks in the very
tail-end of the scheme, E2A (32) and E3A (21). All these tertiary units had in common that
they did not have direct access to a secondary canal, which further complicated the water
distribution to their plots this winter season. Remarkably also tertiary unit A2 and C1,
respectively in the head-end and mid-section of the scheme, realized low cropping
intensities with only 9% and 17%. In general farmers in tertiary unit A2 explained the
absence of rice on their plots due the high plot level within the tertiary units. As a
consequence of this it would be difficult for them to obtain water during this winter season
(Pers. comm.). In order to cultivate at least something over 20% of the farmers in this
tertiary unit cultivated maize on their plots (Pers. obs. August 24-25).
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Figure 21: Cropping intensities over the scheme in the winter season of 2010
As the Executive Committee of the WUA knows the high plot level of this tertiary
unit, they accepted the cultivation of other crops by these farmers during this winter season
(Pers. comm. vice-secr. Ex. Comm. WUA).
The cropping intensities of the tertiary units are plotted against the relative hydraulic
distance in figure 22 below. The “point of reference or zero-point” from which the relative
hydraulic distances have been calculated is the main canal at the secondary inlet of Block A.
The tertiary units in figure 22 are distributed over five groups according to their
geographical location in the scheme: “head-end”, “mid-section”, “tail-end”, “tail-end with
additional water sources” and “head-end poor tertiary canal”. In general a weak negative
correlation between the relative hydraulic distance to a tertiary unit and the realized
cropping intensity is observed. It provides weak evidence that farmers based their decision
whether to cultivate or not this winter season on the probability to receive water. As
discussed in 4.2 the access to water became more complicated the further a farmers was
located in the scheme.
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Figure 22: Correlation between cropping intensity of the tertiary units and relative hydraulic
distance
More specific it is shown in figure 22 that the cropping intensities of the tertiary
units decrease according to the location of them in the scheme. In this way the cropping
intensities for the tertiary units in the head-end, mid-section and tail-end of the scheme are
respectively in between 57-77, 33-47 and 17-32 per cent. It is remarkable that a group of
tertiary units in the tail-end of the scheme, indicated with the orange oval in figure 22,
realized similar cropping intensities as the tertiary units in the head-end of the scheme. A
closer look, however, comparing figure 21 and 22, revealed that all these tertiary units were
situated in locations with “additional” access to water. Firstly, tertiary unit D2, E1B, E2B and
E3B are located along the extension of the main canal, to which all water is directed in case
it is not diverted from the main canal before it reaches Chimbuzi village. Although most of
the time water was diverted to the plots in the head-end of the scheme, as observed during
day time, it is well possible that during night time the largest proportion of water was
diverted to the blocks at the tail-end.24 Secondly, tertiary unit E1A, as discussed in 4.2.1,
receives additional irrigation water with the drainage water of tertiary unit C1, D1 and D2.
This description shows that although it was complicated for the farmers in the tail-end to
access water, as discussed above in 4.3, it seemed that farmers in the tail-end were aware
of the beneficial locations to access water.
The tertiary units of which the cropping intensity cannot be explained by the
hydraulic distance alone, the outliers in figure 22, are A2, B1 and C1. As explained above,
the farmers of tertiary unit A2 did not cultivate rice due to the high elevation of their plots.
24

The two farmers who indicated to practice night irrigation, where from tertiary unit C1 and D3-I.
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The high elevation, and the shortage of water, made it unlikely for the farmers to realize a
good harvest in case rice was cultivated. Also tertiary unit B1 realized a low cropping
intensity with 42%, although it is situated in the head-end of the scheme. In addition this
tertiary unit is located directly along the main canal. No clear reason could be found for this
low cropping intensity, however, although a large gap in the side wall of the tertiary canal
was observed. In the midsection of the scheme tertiary unit C1 had a low cropping intensity
with only 27%. According to the discussion in 4.3, farmers might have expected low water
availability, as the farmers in the head-end would withdraw excess amount of water. A
second reason is the very poor condition of the tertiary canal leading to this tertiary unit,
which made it difficult for the farmers to withdraw water from the secondary canal. (Pers.
obs.).
4.3.2 Cropping intensity within tertiary units
During the mapping of the cropping intensities of the tertiary units the cropping
intensities of the columns along the drains and the first feeder canals seemed to be higher
than the two columns in the middle of a tertiary unit. Also, during the water measurements,
often more water was observed in the first tertiary canal than in the second tertiary canal.
Even often more water was observed in the main drain than in the second tertiary canal of
the tertiary unit. As a consequence plots situated in the fourth column were often irrigated
from the main drain instead of over the plots in column 3 from the second tertiary canal. In
order to analyse these observations the cropping intensities of the four columns were
analysed for all the tertiary units. The cropping intensity for each column of the tertiary
units are presented in table 3.
Table 3: Cropping Intensities over the columns in each of the tertiary units.

Tertiary unit\ Column
A1
A2
A3
B1
B2
B3
C1
C2
C3
D1
D2
D3-I
D3-II

Cropping Intensities of rice (%)
Column 1
Column 2
Column
3
52
53
23
13
0
75
69
83
33
54
56
81
65
54
50
33
28
16
42
31
22
58
38
33
50
42
12
34
58
69
26
50
49
61
29
15
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Column 4
67
0
79
50
58
60
35
58
58
24
86
39

D4
E1A
E1B
E2A
E2B
E3A
E3B

36
63
76
77
37
68
33

28
49
67
47
23
42
8

Average CI (%)
Column 4>3 and 1>2

50

41
39
12 out of 14

6
65
43
49
25

5
71
52
78
46

51
11 out of 14

It is shown in table 3 that the average cropping intensity in the first and fourth
column is indeed higher than the cropping intensities in the second and third column,
respectively 50 and 51 against 41 and 39 per cent. Also if the cropping intensities of the
adjacent columns in the tertiary units are compared to each other the cropping intensities in
the first column and fourth column are higher than those in the second and third column. In
12 out of 14 tertiary units the cropping intensity in the first column is higher than those in
the second column and in 11 of the 14 tertiary units the cropping intensity of the fourth
column is higher than these of the third column. The difference in cropping intensity
between the columns is however not significant as is shown with the Two-Sample t-Test of
which the results are presented in table 4. The test provide a t Stat of 1.53 between column
1 and 2, which is smaller than the critical one-tail value of 1.69. The difference in cropping
intensity between the first and second column is small, namely 0.067, but not significant on
p-level 0.05. Further the t-test provide a t Stat value of -1.39 for the difference between
column 3 and 4, which is smaller than the critical one-tail value of -1.70. The difference in
cropping intensity between the third and fourth column is also not significant on a
probability level of 5% as P(T<=t) is 0.088. Also the ANOVA test, see table 4, do not prove
significant difference between the mean cropping intensity of the columns of the tertiary
units in the scheme as F is 1.43 and is lower than the critical F value of 2.74. With these
analyses it is statistically not proven that the difference in cropping intensity is higher in the
outer columns of the tertiary units than in the inner columns. The prove for no difference (P:
u1 = u2 = u3 = u4) is however not strong, as the calculated p-values are close the 0.05 level.
Therewith there is a slight indication that besides the location of the tertiary unit within the
scheme, the location of the plot within the tertiary unit, is of influence on the decision of
the farmer to cultivate or not.
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Table 4: ANOVA and two sample t-test on difference in cropping intensity between the innerand outer two columns of a tertiary unit.
ANOVA
Source of Variation
Between Groups
Within Groups

SS
1960
31136

Total

33096

df
3
68

MS
653
458

F
P-value
1.43
0.24

F crit
2.74

71

t-Test: Two-Sample Assuming
Unequal Variances

Mean
Variance
Observations
Hypothesized Mean Difference
df
t Stat
P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail

Column
1
49.8
305.75
20
0
37
1.53
0.067
1.69
0.13
2.03

Column 2
41.32
292.01
19

Column
3
38.63
705.05
16
0
30
-1.39
0.088
1.70
0.18
2.04

Column
4
50.94
593.43
17

4.3.3 Relation water availability and cropping intensity
The data presented above provides a slight indication that the location of the plot
within the scheme and tertiary unit, and therewith farmer’s potential to receive water, has
influenced the decision of the farmer to cultivate this winter season or not. On the level of
the scheme it was shown, in figure 22, that the cropping intensity of a tertiary unit had a
weak negative correlation with the relative hydraulic distance of the tertiary unit. From this
correlation the general rule “the longer the hydraulic distance to the tertiary unit, the lower
the cropping intensity” can be derived. There were a few tertiary units whose cropping
intensity could not be explained by this rule. However, these exceptions could be explained
from the specific conditions for these tertiary units, as were observed in the field. As the
hydraulic distance is immediately linked to the ability of the tertiary unit to receive water,
the rule can also be formulated as “the lower the probability to receive water, the more
farmers decide to leave the cultivation this winter season”. An indication for the existence
of the same rule on the role of water availability in farmers decision making whether to
cultivate or not was found on the level of the tertiary unit. Although not proven with
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statistical significance, the cropping intensities in the outer bounds of the tertiary units
inclined to be higher than in the middle regions of the tertiary unit. As the location of the
plots in the outer bounds of the tertiary were directly linked with a better water availability
the indication can also be formulated as “the higher the probability that a farmer will
receive enough water during this winter season, the higher the change he decided to
cultivate”.
4.4 Rate of water supply at scheme level
Since the opening of the main gate all water of the river was directed to the scheme.
As the water in the rain-dependable river decreased gradually during the dry season, also
the water available for irrigation became more scarce when the season advanced. In order
to asses till what extent the crop water requirements could be met during the winter season
the Rate of Water Supply (RWS) is calculated over the whole winter season. The RWS has
been defined as:
RWS

=

Vin (m3/d)

/

CWR

(m3)

(1)

Vin = Qmain canal * 24 * 60 * 60

(2)

CWR = CWR - Peff

(3)

The discharge in the main canal, formula 2, has been calculated on basis of
measurements conducted by myself with the current meter. The discharge was multiplied
with 24 (hours), 60 (minutes) and 60 (seconds) to calculate the daily available volume. And
the daily Crop Water Requirement of the scheme, formula 3, has been calculated using the
software package “CROPWAT”. This program requires input data on “Climate & ETo”,
“Precipitation”, “Soil characteristics” and “Crop characteristics”.
(I)

Data for ”Climate & ETo” was derived from the software package “CLIMWAT”.
The average climate data of the nearest weather station to Domasi irrigation
scheme, Mangochi, was selected and used in “CROPWAT”. The averages of
this data available of the nearest weather station to the scheme available in
CLIMWAT, which is Mangochi.

(II)

The “rainfall data” was derived from the site measurements at Domasi
scheme, which were executed under the supervision of the AEDC. During the
whole winter season no precipitation occurred, only at the very end of the
growing season (late November and December) three periods of heavy
showers took place. As these showers were not recorded the amount of
precipitation has been estimated by the monthly average rainfall in this
months from the weather station of Mangochi in “CLIMWAT”.

(III)

As soil has been selected a “heavy soil” of which the general characteristics
were available in the CROPWAT package.
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(IV)

The crop characteristics of rice, maize, sweet potato and water melon were
derived from CROPWAT.
a. The planting dates provided for these crops were respectively August 10th,
July 5th and August 1st, August 1st and July 5th. For maize two planting
dates were provided, to distinguish maize cultivated in the tertiary units
by the WUA and maize cultivated in the other tertiary units. The tertiary
units appointed for maize were not part of the conflict and therefor
received irrigation since the 5th of July, while the farmers who cultivated
maize in the other tertiary units had to wait till the 25th of July.
b. Further the periods for the subsequent crop stages have been adjusted
for rice, as the growing season observed was longer in Domasi scheme
than the one provided by CROPWAT. In the FAO model a growth length of
120 days is used distributed over the initial (20days), development (30
days), mid (40 days) and late crop stage of 30 days. The growth season of
Pussa-33 in the winter season of 2010 in Domasi scheme was 139 days,
the transplanting- and harvesting date were respectively August 10th and
December 26th. In order to provide values for the subsequent crop stages
each value has been extended proportionally to the total growing period.
For example: the length of the mid stage of rice for Domasi in the winter
season is 46 days. 25 The growth lengths for the initial-, development-,
mid- and late crop stage for Domasi scheme are in this way 23, 35, 46 and
35 days.
c. For sweet potato, maize and water melon the crop data provided by
CROPWAT has been used.

With the data described above the Net Irrigation Requirement (mm) was calculated
with CROPWAT for the different crops. As these requirements were provided in forth weekly
intervals the irrigation gifts has been averaged for daily irrigation requirements and
multiplied with the areas of the different crops in the scheme. In this way the daily crop
water requirement for the scheme is calculated. As an irrigation efficiency of 100% was used
in CROPWAT the values of the net irrigation gifts were treated as equal to the crop water
requirements. Further the effective rainfall was included in the CWR of November and
December in order to adjust the irrigation requirements in these months.
The RWS, the ratio of the available and required volume of water for the crops in the
scheme, were plotted for the days of water measurement in figure 23 below. In the figure
the

25

40 (length of mid stage in CROPWAT) / 120 (total growth length CROPWAT) * 139 (observed growth
length)

82 | P a g e

Figure 23: Rate of Water Supply on scheme level during winter season of 2010, with added
trend-line
growth stages for rice are indicated along the horizontal axis. The red line represents the
critical RWS value of 2, with which, in case of an irrigation efficiency of 50%, the crop water
requirements in the scheme are met. The blue dots represents the RWS values of the days
in which water measurements were performed. Figure 23 shows that the first
measurements were taken in the end of the initial crop stage, a large number of
measurements in the development stage and a couple of measurements in the mid stage. It
is shown that the RWS values were high in the beginning of the growing season and
decreased towards the end of the season. Especially the drop in water level in the river and
the sedimentation in the main canal caused the drop of the RWS value in the mid and late
stage of the crop development. The drop of the water level became problematic in the end
of the development stage, which is at the intersection of the trend- and red line in figure 23.
From this point, till the end of the season, the whole scheme faced water shortage, in case
the water was distributed equally.
4.5 Tail-end water problems

Due to higher water diversion to the tertiary units in the head-end of the scheme,
water scarcity was however faced earlier in the tail-end of the scheme. Figure 24 presents
the discharges measured in and along the main canal over the winter season of 2010. The
data points represent the discharges in the main canal after the secondary off-takes to:
Block A and B (blue diamonds), Block C, D3/4 and H (red squares) and D1,2 (green triangles).
The orange line present the discharge measured at the intake of the scheme and refers to
the secondary y-axis at the right. The table in figure 24 is used for the interpretation of the
water distribution along the main canal, as it presents the cropping intensities of rice over
the blocks.
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development

mid

late

Situation of equal distribution
Discharge at intake

Situation of equal distribution

Maize harvest

Figure 24: Water distribution during winter season 2010, represented with the discharge
pattern along the main canal
The table in figure 24 shows that each of the categorized blocks constitute one third of the
total area of rice, while the area of rice in the tail end of the scheme is slightly higher. In
addition block A and B included 22,6 hectares of maize and 3 hectares of water melons,
while Block C and H included another 25,5 hectares of maize. 26 It should be noted that
shortage of water on scheme-level occurred from September 19th, see figure 24. The figure
in figure 24 shows that in the development stage during eight of the ten water
measurement over 50% of the water was diverted to block A and B in the head-end of the
scheme. As the rice area after block A and B is twice as large and the maize area slightly
higher, this unequal distribution meant that water stress was experienced earlier by the
farmers in the mid-section and tail-end of the scheme. In contrast rice farmers in the headend were able to delay the occurrence of water stress, as they took a higher proportion of
the water from either the main canal or the secondary canals leading to the maize area.
Further it is shown in figure 24 that in the four cases when less than 50% of the available
26

Due to the large maize-area and the use of only one water guard, the maize area was irrigated continuously by
opening one of the secondary canals to block A, B, C or H by the water guard. With a net irrigation requirement
of respectively 6,5 and 4,6 mm d-1 in the first two weeks of September and last two weeks of October the daily
water requirement for the complete maize area was respectively 73 and 51 l/s during thes periods.
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water was taken by the farmers in Block A and B more than 40% was diverted to the plots in
Block C and H. In two cases only 20 and 35% of the water was left for the farmers in the tail
end, while in the other two cases only 3% of the water at the intake was left for the farmers
in the tail end. The fact that water was taken by the farmers in the mid-section in case the
water was not used in Block A and B was also observed by the leader of Block E. He
mentioned that he had noticed the water guard had tried to bring the water to his block,
but that the farmers of Mtambo village, who are most found in Block C and D, started taking
the water (MvB: instead of the farmers of Block A and B) (Interview leader Block E, No. 107).
The poor water availability for the farmers in Block E is reflected in figure 24 as in four of the
fourteen water measurements no water at all was left for their block, in six of the fourteen
water measurements only 10-20% of the available water at the intake was left and in three
of the fourteen water measurements between 20-30% was left. Only one time a higher than
equal proportion of water was left for these blocks, although water availability at scheme
level was already too low.
In the late crop stage a slightly distinct pattern of water distribution is shown over
the blocks. The farmers in the blocks in the head-end of the scheme still took half or more of
the available water in four of the five cases. Remarkably the farmers in the mid-section of
the scheme however did not take any water during the five water measurements, which
made farmers in the tail-end of the scheme benefit of half or more of the available water in
three of the five days. Probably the harvest of maize in between the middle and the end of
October was of influence of this, as the water guard was not diverting water any more to
this area. In this way, one of the farmers, whose plot was located after the diversions to the
maize area, observed that the water situation became better on his plot after the maize and
water melons were harvested, although the water flow at the main intake had decreased
(Interview poor farmer, No. 88). It should however be remarked that the water availability
was thrice as less in the late period compared to the development stage, which were
respectively 75 and 200 l/s. Further the yield reduction impact is highest if water stress
occur in the development stage, rather than the late stage when rice is ripening, turning
yellow, only.
Also the pattern of flow-volumes in the tertiary and secondary off-takes along the
main canal indicate a head-over-tail situation in the winter season of 2010. Figure 25 shows
the distribution of these flow types over the secondary and tertiary canals during the season.
The measurements in the secondary and tertiary canals were performed at the same
nineteen days as presented in figure 25. The flows measured in these canals have been
categorized according to their volume.
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Figure 25: Water distribution during winter season 2010 (II), using frequency of flow types
measured in the tertiary- and secondary off-takes along the main canal. 27
Figure 25 shows, as expected after analysis of figure 24, that all the secondary canals
in the head-end of the scheme had flows over 20 l/s during half of the measurements days
or more, only the secondary canal to tertiary unit C and C3 had slightly lower volume with
only 8 days more than 20 l/s. This is indicated with the large proportion of dark blue area’s
within the bars in figure 25. The opposite pattern is shown for the six tertiary and secondary
off-takes in the mid- and tail section of the scheme. Most of the area in their bars has a light
blue colour, which represents small volumes of water. Specifically the measurement days
with flows under 5 l/s 28 for the tertiary unit of C1 (15), D1 (13), D2 (16), E1B (6), E2B (12)
and E3B (11) show that during the majority of the measurements farmers in these blocks
were not able to irrigate. Although all nineteen measurements were performed in the
morning, the same pattern was observed in the afternoon. Tertiary canals A1, C1 and D1
and D2 show a low number of high flow frequencies, although otherwise was expected. The
low flow patterns of A1 and C1 can be explained by the high siltation in the tertiary canals
through which the potential discharge was only very low. The lower flow rates to the
tertiary units in Block D, compared to the tertiary units in Block E, is explained from some

3 During three measurements the water flow diverted to tertiary unit E2B and E3B was not measured, but
extrapolated from the flow measured in the main canal after the tertiary off-takes to tertiary unit E1B. The flows
measured were respectively 16, 30 and 50 l/s, and extrapolated as 6, 12 and 20 l/s over tertiary unit E2B and
E3B.
28
Due to additional losses of water during water distribution within the tertiary unit flows under 5 l/s, measured
at the tertiary off-take, are not regarded as irrigation gifts.
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very active maize farmers in tertiary unit E1B, which were seen present almost every day,
and the case that non-diverted water was naturally directed to tertiary unit E3B.
4.6 Water distribution patterns analyzed
In this chapter it was shown that the conflict delayed the winter season for over six
weeks, in which the water availability in the river decreased over 25%. This delay caused a
loss for the 300-450 farmers who did prepare their rice nursery for the official start of the
winter season. As the water did not arrive at time the rice in the nurseries died, as it could
not be transplanted. Further 40% of the farmers in the area allocated for rice decided not to
cultivate anymore this winter season, as the conflict had decreased the water availability in
the river. With an average harvest of 3t/ha and a rice price of 95K/kg, as showed in chapter
5, the loss of cultivation amounted 203.64 ton paddy, equalling market value of 12,381,312
Malawian Kwacha (eq. to 81,806 US$). The majority of the farmers, who decided not to
cultivate, were farmers with high plot elevations and farmers in the very tail-end of the
scheme. It should be remarked that the farmers in the very tail-end were the same farmers
who were involved in the conflict. Further, as a consequence of the conflict, the major drop
in water between July and August was experienced already in the beginning of the
development stage of the rice, when yield reduction is most severe, while water stress
would have occurred only in the mid-crop stage, if the winter season would have started in
time. In addition, the farmers in the tail-end, who continued cultivation, did receive a
disproportional low amount of the available water. The high diversion to the tail-end and
mid-section of the scheme was caused by water direction to the maize area by the water
guard, and water diversion to the rice plots by the farmers in the head-end of the scheme
themselves. Though the absence of an organized water distribution for the rice area, nor an
organization of the water distribution by the farmers in the tail-end of the scheme, farmers
in the head-end were able to delay the occurrence of water stress, while water stress was
experienced earlier by the farmers in the tail-end of the scheme.
As a consequence of the lower water availability in the tail-end of the scheme, as will
be shown in chapter 5, farmers realized lower yields than farmers in the head-end of the
scheme. The farmers in the tail-end of the scheme, the farmers involved in the conflict,
were therefore more disadvantaged, than the farmer who supported the president, during
this winter season. As the WUA-president mentioned that this farmers could not be assisted
to receive more water, as they did not pay their plot fees, the choice of the WUA, not to
organize water distribution, have to be regarded as a continuation of the conflict, as the
president of the WUA said: “this is able to teach them a good lesson”.
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Figure 26: Rice cultivation using drainage of Domasi irrigation scheme.
Good harvests were realized in this area.

Figure 27: Innovative farmer water management. The presence of fallow land required
adaptive water management from the farmers. The farmers of this plot dug a drainage
canal through the fallow plot of his neighbour.
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5. Relation farmer’s plot management on rice yield
In this chapter it is analyzed if, and how, the rice yields of the plots in the scheme are
influenced by farmers livelihood capital. To this purpose the household activities of a group
of twenty farmers have been followed during the winter season of 2010. An overview and
discussion of the livelihood capital of these farmers is provided in 5.1. During the winter
season 2010 the amount of labor, fertilizer and water applied by these farmers to their plots
was recorded. The findings are discussed in 5.3. In addition, the realized yields by these
farmers are discussed in relation to the level of inputs used (5.4). The usages of the summer
and winter rice harvest 2010, either selling, consumption or exchange, are also discussed
(5.5).
Prior to the discussion of the cultivation of rice, the adaption mechanisms used by
these farmers to cope with the conflict are discussed (5.2). It shows different strategies
between farmers of farmers with a different livelihood capital, where rich farmers tend not
to cultivate and poor farmers “just” continued.
5.1 Socio-economical dynamics in Domasi-irrigation scheme
5.1.1 Household classification
A first classification of farmers in economic classes was provided to me by the
president of the WUA. According to the president farmers’ economic position is mainly
determined by the condition of the farmers house, the availability of food in the household
throughout the year and the possession of luxury goods, such as a mobile phone. The
president of the WUA explained: “Farmers in the rich class have always a mobile phone, a
brick-house with an iron sheet and food throughout the year. Mobile phone ownership is
seventy percent for farmers in the medium class, their houses are either covered with an
iron sheet and food availability is ensured for both seasons. Here against, only 10 percent of
the farmers in the poor class has a mobile phone, the roof of their house is always of grass
and food availability becomes problematic at the end of the winter season”(Pers. Comm.
president of the WUA). 29 Table 5 outlines the economic classes distinguished in Domasiirrigation scheme, applying the criteria of the WUA-president.

29Financial resources are firstly used to satisfy primary life requirements of the household. These are food
(maize, vegetables and fruits, dried fish, sugar, oil, etc.), clothes and some “upkeep” for sudden expenditures.
The possession of luxury goods, such as an iron sheet or mobile phone, means that farmers have been able to
fulfil the primary life requirements, which allowed them to purchase luxury goods.
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Table 5: Economic classification of farmers according to the president of the WUA (Source:
Own research)
Rich

Medium

Poor

Cellphone-ownership(%)

100

70

10

House condition

Iron sheet

Iron sheet

Grass roof

Food availability

Whole year

Whole year

Food shortage end of winter season

According to this classification, the president of the WUA provided me the names of
some poor, medium and rich farmers cultivating in Domasi-irrigation scheme. More
specifically he provided the names of one farmer per economic class in the tertiary units C1,
D1, D4 and E1A. 30 As three farmers decided not to cultivate a winter crop, due to the
conflict and late start of the winter season, and no rich farmer could be identified in tertiary
unit C1 eight of these farmers were interviewed during the winter season of 2010. The
interviews were conducted with a fortnightly interval, which meant that each of these
farmers has been visited on average five times during the winter season of 2010. In addition
twelve farmers were interviewed during harvesting of the winter crop, which makes that in
total for twenty farmers data was collected for the summer and winter seasons of 2010. In
order to classify these farmers according to their livelihood capital a typical list of livelihood
assets was created on the basis of the criteria used by the WUA-president, and farmers, to
distinguish poor from rich farmers. This list, presented in table 6, was used during the
interviews with the farmers in order to provide an insight in the livelihood capital of the
farmers interviewed. Inhere the typical assets, as found in Domasi-irrigation scheme are
categorized using the five “capitals” as distinguished in the livelihood capital framework, as
explained in module 4 of “Local Institutions and Livelihoods: Guidelines for analysis” by the
FAO (2003). As each capital is expressed by a number of assets the mutual contribution of
each asset within the same capital is expressed by a factor provided in the third column.

30

The tertiary units were selected using a random withdrawal of four tertiary units out of the total twenty-two
tertiary units included in the selected irrigable area of rice for the winter season of 2010.
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Table 6: Valuation of livelihood assets in Domasi-irrigation scheme
Livelihood
capital
Human

Natural

Physcial

Financial

Social
Vulnerability

Asset(s)
Education
No. of children at home
(6-16yrs)
Additional skills
Scheme (No. of plots)
Dimba (No. of plots)
Dryland (hectare)
Bicycle(s)
Motorcycle
Iron sheet
Mobile phone/additional
assets
Non-farm income
(Kwacha/month)
No. of other activities
No. of relatives
Religious community
No. of vulnerabilities

Factor

Scores 0

1

2

3

primary
not
completed
1

primary
completed

secondary
completed

2

3 or more
3 or more
5 or more
5 or more
0.6 or more
2 or more
1
yes
2 or more

1

no school

1,5

0

2
1,5
2
1
1,5
2
2
1

0
0
0
0-0.2
0
0
no
0

1
1 or 2
1 or 2
0.2-0.4
1,5

2
3 or 4
3 or 4
0.4-0.6
1,5

1,5

1,5

1

0

0-2000

2
1
1
1

0
0
yes
3 or more

1
1 or 2

20004000
2
3 or 4

2

1

4000 or
more
3 or more
5 or more
no
0

An illustration of how the multiplication factors are calculated is provided in Box I,
which explains the determination of the multiplication factors of the assets in “natural
capital”.

BOX I: Valuation of land in Domasi irrigation scheme
Farmers in the area of Domasi-irrigation scheme are able to own plots in the dimba area, irrigation scheme or dryland.
Among the farmers, dimba area, located along the streambeds of Domasi river, is valued as highest. Firstly, because water
is abundant and water distribution to the plots requires less effort than in the irrigation scheme. Secondly, because soilfertility is naturally higher in the dimba area than in the irrigation scheme, as frequent floods provide new nutrients. As a
consequence farmers do not have to apply any fertilizer on these soils, which saves labor and money. Several farmers also
indicated that they realized higher yields on the plots in the dimba area than their plots in the irrigation scheme, during
the same season. For this reason dimba plots are provided a multiplication factor of “2” in the valuation matrix of table 6.
Plots in the irrigation scheme are valued as second best in the area of Domasi-irrigation scheme as these plots have,
despite higher fertilizer and labor requirements in the dimba area, still access to year-round water supply and are
therewith suitable for the cultivation of cash crops like rice. Therefor plots in the scheme received a multiplication factor of
1,5 in table 6. Dryland does not have any access to water and is only suitable for the production of maize in the summer
season. Further only some perennials, like cassava and peanut, can be cultivated for home consumption on this land type.
As this land-type is only suitable for home consumption, and not for cash production it is valued as lowest, compared with
the other two land-types. It should however be noted that dryland plays a crucial role in the food security of households in
Domasi- irrigation scheme as it is used for the production of the staple food maize. In case a farmer fails to produce a
sufficient amount of maize, either through lack of dryland or cropping failure, he uses the cash derived from the cash crop
production in the “dimba” and scheme plots for the purchase of maize. A steady basis of dryland is therefore required for
each farmer to use cash from the rice harvest for other purposes.
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The extent to which a farmer possesses an asset is expressed in the four columns of
scores. A zero-score indicates a farmer does not have the asset of concern, while a score of
3 indicates the farmer possesses the highest level of the specified asset, in the socioeconomic context of Domasi-irrigation scheme.
In this way the wealth of each farmer is expressed on the basis of his relative score
(farmer score/maximum score) per capital, and his overall livelihood capital is calculated by
the average scores for each capital. An illustration of the calculation of a farmers’ relative
score in the natural capital is provided below:
RSfarmer :

NCfarmer / NCmax *100

NCfarmer:

Schemescore * rscheme + Dimbascore* rdimba
+ Drylandscore* rdryland

NCmax:

(1) in which,

(2)

Schememaxscore * rscheme + Dimbamaxscore* rdimba
+ Drylandmaxscore* rdryland

RSfarmer

: Relative Score farmer

NCfarmer

: Natural Capital score of farmer

NCmax

: Natural Capital maximum score

Scheme(max)score

: resp. farmers/max score in asset “scheme”

Dimba(max)score

: resp. farmers/max score in asset “dimba”

Dryland(max)score

: resp. farmers/max score in asset “dryland”

rscheme/dimba/dryland

: multiplication factor

(3)

One of the interviewed farmers owned 1 plot in the “dimba” area, 4 plots in the
irrigation scheme and 1 acre of dryland. Using the formulas above, his relative score (RSfarmer)
is calculated as follows:
RSfarmer:

(1*2 + 2*1.5 + 1*1) / (3*2 + 3*1.5 + 3*1) * 100

RSfarmer:

44%

The score of 44% indicates that the farmer of concern possesses an average amount of
assets in “natural capital”. In this way the relative score for each livelihood capital is
calculated for the interviewed farmers, of which the results are presented in table 7. The
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bottom line presents the average relative score of the farmer over four of the five livelihood
capital. The relative score for the social capital is not included as data gaps did not allow to
calculate this value for all interviewed farmers. The sample of ten farmers of which the
social data was recorded did however not show large difference between the farmers. 31
Also the vulnerability context was not included in the calculation, as this data was not
available for all the interviewed farmers. Also in here, the exclusion of the vulnerability
context, did not influence the categorization of the farmers in the economic classes as the
farmers with a high level of vulnerability also turned out to be the farmers with low average
relative scores for the other livelihood capitals.32
Table 7: Extent of possessed assets per capital, and total, for the interviewed farmers RSLC =
Relative Score of Livelihood Capital; Av. RS: Average Relative Score per livelihood capital
Classes
Capital \
farmer

Poor (n=7)

Medium (n=8)

Rich (n=5)
Av.RS

2

9

14

20

19

8

7

1

12

18

4

10

15

16

17

5

11

13

3

6

Human

30

0

7

22

22

37

56

52

44

22

63

48

59

30

56

56

74

63

78

59

44

Natural

22

48

19

44

26

52

44

22

30

37

19

33

78

37

56

56

0

89

78

67

43

Physical

0

12

42

12

0

12

12

0

19

12

0

19

12

50

19

58

69

62

58

100

28

Financial

0

0

0

0

44

0

0

44

33

56

56

44

0

44

33

44

100

56

78

100

37

RSLC (%)

13

15

17

20

23

25

28

30

32

32

34

36

37

40

41

57

61

67

73

85

100

Based on the interviews with the farmers and the calculated Relative Scores of
Livelihood Capital (RSLC), farmers with a RSLC below 30% are classified in the poor class,
farmers with a RSLC in between 30-50% are categorized in the medium group, and farmers
with a RSLC of 50% or higher are classified in the rich group. In this way seven of the twenty
farmers are classified in the poor group, eight farmers in the medium group and five farmers
in the rich group. Table 7 shows a wide range in livelihood capital between the farmers, with
the poorest and richest farmer in the group having RSLCs of respectively “13” and “85”.
Further it is shown that farmers from the poor group have a remarkable low level or no
assets in “physical” and “financial” livelihood capital, while the farmers of the medium and
rich class have average or high levels of assets in these capitals. This trend supports the
narratives of the interviewed “poor” and “rich” farmers. In interviews poor farmers
mentioned to use a large part of their resources to purchase primary life requirements such
as food, clothes and small groceries, from the cash derived from rice selling (Interviews poor
farmer, No. 9, 57, 62, 72, 90). This pattern makes it difficult for poor farmers to save
resources to invest in assets of physical or economical capital. One of the poor farmers
31

All the farmers had at least three adult relatives living within the area.
Farmer 2, 4, 7 and 8 had a relative high level of vulnerability.
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managed however to construct a new tea-room, but it took more than two summer seasons
before the construction was completed. In addition she had to take a loan during the winter
season of 2010 in order to meet the primary life requirements (Pers. comm. poor farmer, No.
1). The difference in usage patterns of resources between farmers of different wealth status
was also exemplified through one of the rich farmers, whose livelihood might be typified as
“poor” some years ago. In the summer season of 2008 he cultivated 4 plots, harvested 60
bags of TCG-10 and used money only for clothes, food and some fertilizer, as he was in lack
of money. In the summer season of 2009 he was
able to obtain two extra plots and realized a
Box 2: Positive impact of physical
harvest of 80 bags TCG-10, which allowed him
capital on natural capital
to transfer money to a bank account. In the
Oxes are scarce in the area of Domasisummer season of 2010 he was even able to
irrigation scheme, as in a range of 3 km
about twenty adult animals and thirty
rent 4 extra plots and harvested 120 bags, which
young animals were identified. Owners
he stored during the whole winter season of
make profit with them in several ways:
2010 waiting for better prices on the rice market
Oxes, with laborers, are rented to
(Interview rich farmer, No. 56).
other farmers for ploughing of
-

plots.
Oxes, with oxcart, are rented to
other farmers for transportation
of bulk goods including rice
harvest or bricks.
Oxes produce manure, which can
be sold or applied at own plots.
Adult oxes can be sold at 80,000
Kwacha per head

Further it is shown that the richer
farmers, with the highest relative scores in
physical and financial capital, do also have the
highest scores in human and natural capital. This
suggests another relationship between the
livelihood capitals, namely a positive correlation
between physical and financial capital and
As the majority of the farmers, 70-80%, rent
oxes for ploughing, the few owners are able
human and natural capital. Although the
to make a good profit. As the irrigation
“chicken and egg” narrative does also apply to
scheme knows two cultivations per year the
oxes can be rented throughout the year,
this example, the synergy between both two
which provide the owners well spread
capitals was recognized during the interviews
financial flow over the year. These resources
can be used again to invest in one of the
with the farmers. In contrast to the farmers
livelihood capitals, which was done by
from the poor class, farmers of the rich class
renting extra plots in the scheme by one
such a rich farmer owning 6 adult cows and
explained in most of the cases to use the surplus
two calves (Interview rich farmer, no. 84).
of their harvest (natural capital) to invest in
assets of physical and financial capital. Examples
are the purchase of a mobile phone, iron sheet, bicycle, water pump, fridge, construction of
houses. In the first place these investments reduce input of human capital assets (labor) in
natural capital (plots) in coming cropping seasons, as ganyu laborers can be hired with the
generated cash. In addition, the cash generated with the livelihood assets in physical and
financial capital are used to re-invest in human and natural capital. Children of the rich
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farmers were always send to secondary school 33, while children of poor families were often
seen in the field 34. Regarding natural capital, all the three rich farmers mentioned to save
money for investments in the next summer season, including renting of plots, purchase of
the right amount of fertilizer and hire ganyu laborers (Interview rich farmers, No. 92, 116
and 117). These investments are also made by the poor farmers, however on a much
smaller scale. Two poor farmers did not mention to have invested in one of the above
described inputs (Interviews poor farmers, No. 118 and 120). Two of them, however, had
invested in fertilizer and one also managed to save money for ganyu laborers, although on a
much smaller scale than the richer farmers (Interviews poor farmers, No. 119 and 121). The
inability of the poor farmers to invest resources in natural capital increase the probability of
lower yields, although this was not proven during the winter season 2010 (see 5.3.1; figure
35). In case low yields are realized farmers of the poor class will face even more challenges
during the next hungry season 35, and are even more disabled to invest resources in the next
summer season. Due to the difficulty to breach this trend the poor farmers are vulnerable to
fall in the so-called poverty-trap. In contrast the rich farmers are able to expand their
livelihood capital each season, as they are able to invest the right amount of resources in
their plots, which generate profit. The vulnerability of the poor to become poorer and the
rich to become richer is illustrated with the practice of plot renting in Domasi-irrigation
scheme.
5.1.2 Mechanisms of socio-economic differentiation
Prices for the winter and summer season of 2010 are the same, namely 5000K/plot,
equivalent to 33US$/plot (Interview, No. 77 and pers. comm. farmers in scheme). The
general impression derived from communication with farmers in the scheme is that it were
especially poor farmers who rented their plots, while the rich farmers hired the plots. The
same trend is observed in the group of fortnightly interviewed farmers as narrated below.
One of the rich farmers was able to rent two extra plots during the winter season 2010 from
a farmer who left cultivation for 8000K/plot, equivalent to 52.86$/plot (Interview rich
farmer, No. 63). In addition this farmer mentioned, in an interview on November 8th, two
months prior to the start of the summer season 2011, to already have rented four extra
plots for this season. A second rich farmer, as discussed on page 4, rented respectively two
and four plots in the summer seasons of 2009 and 2010 (Interview rich farmer, No. 56). And
also a third rich farmer explained to rent each summer season two extra plots (Interviews
rich farmer, No. 5 and 116). From the four poor farmers, in the fortnightly interviewed
group, one farmer indicated to have rented a plot herself for the summer season of 2010
33

Primary school attendance is free in Malawi, secondary school fees are however considerable, disabling poor
farmers to send children to secondary school. College and university fees are extremely high, even higher than
in the Netherlands for example!
34 These poor families were not part of the interview group, but taken as example, as the poor farmers in the
fortnightly interviewed group did not have children in the secondary school going age.
35
The from the end of the winter season (November) till the early summer season (January) in which food
shortages are common
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(Interview poor farmer, No. 86). Another poor farmer indicated neither to let plot to others
nor to rent plot from others (Interviews poor farmer, No. 9. 57, 62, 72, 90, 118). And the two
other poor farmers indicated two have let their own plots to other farmers. One of them
rented two of his four plots during the summer season of 2010, as he was feeling ill
(Interview poor farmers, No. 77) and another poor farmer indicated to have rented one of
his 3 plots in the coming summer season of 2011 (Interview poor farmer, No. 88). This
practice of plot-renting allows the poor farmers, who lack labor resources to manage all
their plots themselves, but also lack financial resources to hire “ganyu” laborers for their
plots, to obtain at least some cash. This amount of cash is however too small to be used for
investments of scale in physical and economical capital. For the rich farmers, plot renting is,
however, a lucrative business, as a plot in the summer season easily produces 10 bags of
rice, see figure 35 in 5.3.1, if an average level of inputs is applied. According to the market
price of 95K/kg polished TCG-10 in the winter season of 2010, one plot is able to generate
30,400 Kwacha, equivalent to 200,86 US$, in the summer season of 2010. As the
investments for renting, hire of “ganyu” laborers and fertilizer are respectively 5000, 5000,
2500 Malawian Kwacha per plot, rich farmers are able to make a profit of 17,900 Malawian
Kwacha, equivalent to 118,27 US$, per summer season, more than three times the cash
received by the poor farmers for renting their plot.
A similar situation, in which poor farmers become poorer and rich farmers become
richer, was experienced during the early rains of the rainy season of 2011. It was observed
that the lack of physical assets, such as an iron sheet, induced higher financial and human
burdens for the farmers of the poor class. When the first showers started in late November
the poor farmers, whose houses are covered with grass, were all over the area looking for
plastic covers to fix leakages in order to prevent health problems (human capital) (Pers.
obs.). As these plastics were not available in the area of Domasi-irrigation scheme, the richer
farmers, owning small shops, and able to pay transportation to the city, went to trading
centers of the large cities: Zomba (25km) and Blantyre (65km) in order to buy plastic roof
cover (Pers. obs.). Also I joined my translator, who owned a shop, to Zomba-city in order to
purchase these plastics. Once back in the village each roll of roof cover could be sold with an
a profit of at least 1,000 kwacha, equivalent to 6,61US$. Although we bought 5 rolls of these
plastics, totaling a 300 meter length and 1 meter width, all of them were sold out on the
same day when we entered the village. This provided a profit of 5,000 Kwacha, equivalent to
33,04US$ to my translator, whose shop was among the smallest in the area of Domasiirrigation scheme. With the average income in Malawi being 67,50 US$ (WHO, 2009) 36 the
selling of plastic sheets (MvB: locally known as papers) by the rich farmers can indeed be
labeled as lucrative. Here-against the poor farmers, lacking financial resources to purchase
iron-sheet, need to spend each year a part of their scarce resources on these plastic sheets.

36 http://www.who.int/countries/mwi/en/
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5.1.3 Adaptation mechanisms to delay of winter season
Prior to the official start of the winter season 37, eight of the twenty interviewed
farmers38, were asked to specify their cropping plans regarding the number of plots to be
cultivated and the rice cultivar used. All eight farmers indicated to cultivate this winter
season, from which the two poor farmers mentioned to cultivate one plot (Interview poor
farmers, No. 2 and 9), while the two medium and four rich farmers indicated to cultivate
two or more (Interview medium and rich farmers, No. 1, 3-7). Regarding the rice cultivars to
be used four farmers specified to use “TCG-10”, one farmer mentioned to use the variety
“Pussa-33” and three farmers did not specify it (Ibid.).
After the conflict had cooled down and the WUA-president decided to open the
intake of the main canal on July 25th, the eight farmers were re-visited and asked for their
cropping plans. From the two poor farmers, who both intended to cultivate a plot, one
farmer decided to continue his plan to cultivate
this plot, while the other farmers decided not to
cultivate any more (Interviews poor farmers, No.
52 and 57). From the medium farmers both
continued with their cultivation, one farmer still
cultivated two plots, while another medium
farmer decided to cultivate one instead of two
plots (Interviews medium farmers, No. 56 and
65). In the rich group two farmer decided not to
cultivate anymore, although they first wanted to
cultivate respectively two and three plots this
winter season (Interviews rich farmers, No. 54
and 55). The other two rich farmers decided to
continue their plans and finally cultivated
respectively two and three plots, although their
first plan was to cultivate respectively one and
Figure 28: A rice nursery turning
two plots (Interviews rich farmers, No. 53 and
69). The reaction of the farmers from the
37

June 20, 2011
The interviewees were two poor farmers, respectively cultivating in tertiary unit C2 and D4; 2 medium
farmers, respectively cultivating in tertiary unit C1 and D4 and 4 rich farmers, respectively cultivating in the
tertiary units C1, D1, D4 and E1B. These interviews were conducted in between May 26 and June 4, 2010. The
other three farmers, whose names were provided by the WUA-president, were also on the schedule to be
interviewed, but were not performed due to the conflict on plot sharing which arose on June 6. The nature of
the conflict was so serious, cultivation would either be shifted to the not-selected blocks in the scheme or
cancelled at all, that the pre-seasonal interviews regarding preparations undertaken for the winter season of
2010 with those farmers were regarded less meaning full, than the interviews conducted with stakeholders in
the conflict, as described in chapter 3.
38
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different wealth classes on the delay of the winter season shows that the response of the
farmers of the rich class was very clear, as they either decided not to cultivate at all or to
cultivate even more plots. In contrast the reaction of the farmers of the poor and medium
class did not show such clarity as they either continued to cultivate the same number of
plots or decided to cultivate one plot less, which however for one farmer meant he did not
cultivate at all. The difference in decisive power was also observed during the interviews, in
which the rich farmers explained their decision in a rational way and based their decision on
the expectation whether they could still generate a financial profit if they continued with
the cultivation this winter season or not. In this way two of the rich farmers decided to quit
as they did not expect to generate enough profit, while the other rich farmers continued
with the cultivation as they still expected to generate a reasonable profit. One of the rich
farmers explained: “It is not good to invest now in cultivation, because huge inputs have to
be made in order to realize a modest yield; making profit will therefore be difficult. It is
better not to cultivate, so the soil can rest and be more fertile next summer
season”(Interview rich farmer; No. 81). Another rich farmer answered smiling, on the
question whether this conflict was negative for him, “no, I am not worrying, I have more
than enough from last summer season, but the conflict might be a good lesson for the other
farmers in the tail-end, so they learn to share plots to other farmers”(Interview rich farmer;
No. 55). The reasons provided by the two rich farmers who continued cultivation further
emphasize the luxury position of farmers from this class. One of them mentioned to have
continued in order “to see what is possible”(Interview rich farmer; No. 22). Also the other
rich farmer mentioned to have just given it a try, as he observed quite some farmers had
still continued cultivation and thought a good yield was still possible (Interview rich farmer;
No. 69). Here against farmers of the poor and medium class reacted more emotional and
also did not explain reasons for their continuation of their cropping plans this winter season.
The lack of explanation can be understood from the major role of the plots in the scheme in
their livelihood capital as is shown in table 7. Not to cultivate is not an option for them, as it
is their only source of income. Not using it would for sure mean hunger and further poverty
of their households. The poor farmer who decide not to cultivate confirmed this, as he
explained to face shortage of money to buy good inputs for the cultivation of rice next
summer season (Interview poor farmer, No. 52). An interview with another poor female
farmer illustrates further the desperate situation experienced by some poor farmers during
the conflict and their need to realize a winter harvest: “I condemn the decision of the
president of the WUA to cancel the winter season. What the president of the WUA is doing
is very bad, I hate his decision. Many farmers will suffer this season due to his decision and
fail to buy inputs for the next summer season”(Interview poor female farmer; No. 18, June
11th 2010; Interview poor female farmer, no. 57, July 23rd 2010). She continues her story: “I
am divorced and have six children which I need to feed.....the two plots in the scheme are
the only land that I possess and I have no other business”(Interview poor female farmer; No.
18, June 11th 2010). Her need is further understood as the woman explains to prepare her
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rice nurseries although at the moment of the interview, June 20, there was no perspective
on a solution of the conflict.
The continuation of the farmers to prepare rice nurseries for the winter season,
although it was officially cancelled, was practiced by 20-30 percent of the farmers (pers. obs.
in Domasi irrigation Scheme June and early July). An acceptable explanation for this
behavior is that farmers continued with the preparation of rice nurseries in the hope that
the president of the WUA would still change his mind. During the period of the conflict
several solutions to the conflict could be heard, which indeed could have kept the hope alive
among the farmers. The conflict was however not solved in time, and almost all of the rice
nurseries died, see Box III.
Another reason provided by a poor and medium farmer who continued cultivation
were the favorable location of their plot in order to receive water (Interview poor farmer,
No. 90, November 9th; Interview medium farmer, No. 87 and 93, November 8th and 16th).
During the winter season it was indeed observed that their plots did indeed have access to
accumulated drainage water, while the majority of the plots in the irrigable area of Domasiirrigation scheme experienced water shortage, see farm numbers 13 and 34 in table 10.
The change in number of plots cultivated by the farmers, as a result of the conflict as
described above, is summarized in table 8. The table reflects quite well the situation at
scheme level, as only 44% of the plots in the allocated area for rice-irrigation were
cultivated during the winter season of 2010, as described in chapter 3. As the rich class
constitutes only 10% of the total farmer population in Domasi-irrigation scheme, it should
be noted that the cropping intensity of 44% reveals that also a considerable amount of poor
and medium farmers were “forced” not to cultivate this winter season, despite their need to
do so. Table 8 also shows the impact of the conflict on the rice cultivar used by the farmers.
It is shown that all four farmers, who mentioned to growth TCG-10 changed the variety to
Pussa-33, although one of the rich farmers also grew one plot with TCG-10. The variety
Pussa-33 has a shorter growing period than TCG-10, whose growing periods are respectively
110 and 125 days (Interview Mr. Hassan, No. 115, November 24, 2010). The situation of the
rich farmer, who shifted from Pussa-33 to TCG-10, should be treated as a special case, as his
rice nursery of Pussa-33 was stolen by his nephew and he had to buy his seedlings from
another farmer. Later on in the season he rented two plots, which were already planted
with the variety TCG-10.

99 | P a g e

Table 8: Intended and realized cropping plans by farmers from several economic classes
(own data)
Cropping Plan

Realized cultivation

Economic
class

Block

# of plots

Variety

# of plots

Variety

Reason

Poor

D4

1

TCG-10

0

no cultivation

conflict

Poor

C2

1

TCG-10

1

Pussa-33

Medium

C1

2

not specified

1

TCG-10

Medium

D4

2

TCG-10

2

Pussa-33

Rich

D1

3

not specified

0

no cultivation

Rich

E1B

1

TCG-10

2

Pussa-33, TCG-10

Rich

C1

2

Pussa-33

3

(Pussa-33), TCG-10

Rich

D4

2

not specified

0

no cultivation

conflict

conflict

Farmers preference of Pussa-33 over TCG-10 in the winter season of 2010 is also
confirmed with the interviews conducted with the twelve farmers during the winter harvest,
as all these farmers harvested Pussa-33 (Interviews winter harvest). 39
5.1.4 Importance of winter season
The eight farmers were also asked, prior to the conflict, for what purpose they would
use the harvest of the winter season. Most of the farmers need to think a long time before
they were able to provide an answer, and in a multiple cases the question needed to be
explained further. It were especially the farmers from the poor and medium classes who
required a longer time, while the farmers of the rich class could provide the answer more
easily. The difference in responding time is partly explained by the notion made in 5.2.1 that
farmers of the rich class use their plots in a rational way as an investment, rather than a
necessity to produce food in order to survive, which was the case for poor and one of the
medium farmers. In this context all of the rich farmers mentioned specific objectives to
which the expected profits of the winter season were to be used. The answers included the
saving of money for the purchase of a diesel driven water pump (Interview rich farmer; No.
39

In “normal” winter season the timing of the interviews could have favored the prevalence of “Pussa-33” over
“TCG-10” due to its shorter growing period. The twelve interviews were namely conducted with the farmers
who harvested their rice as first. As five of these farmers transplanted their rice very late, at the end of August,
and the development, and growing period, of rice was disturbed by the shortage of water, the change of an
biased observation is however reduced.
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85) and investment in a new grocery (Interview rich farmer No. 5, 115). The poor farmers
were not able to provide an instant answer, which might be explained from their lack of
resources and their need “just” to cultivate in order to survive. In this way answers, after
further explanation of the question, included mostly the use of the winter harvest to
“improve living conditions of the family” and save some money for the summer season
(Interview poor farmers and one medium farmer, No. 2, 6 and 9).
Besides this difference, all of the farmers indicated that the winter season is of less
economic importance to them than the summer season. The main reason is the lower water
availability during the winter season, which
makes it harder to realize a good harvest if
Box IV: Aromatic and bulk rice varieties
of Domasi-irrigation scheme
compared to the summer season when water is
abundant. The majority of the farmers
Kiromberu Growth length 130 days
therefore indicated to use the harvest of the
Imported some fifteen years ago from the
winter season, as a preparation on the next
same called river in South Tanzania. An
aromatic variety often found on the menu in
summer season: a part of the winter harvest is
restaurants of Blantyre and Lilongwe.
used as seed and another part is used to buy
TCG-10
Growth length 125 days
fertilizer, hire ganyu laborers and if possible to
Imported from Taiwan since the opening of
rent extra plots. As explained above, the higher
the scheme in 1976. A non-aromatic variety,
livelihood capital of the rich farmers allow them
but produces a high yield.
to purchase all the required resources for the
Pussa-33
Growth length 110 days
summer season. Farmers of the poor class are
only able to purchase a part of it; and if
Imported from Lifuwu-research station
possible buy the remaining parts during the
(Malawi) by the researcher of Domasisummer season itself, as shown in 5.2.3.
irrigation scheme. A non-aromatic variety,
but is suitable to be grown in water-scarce

conditions.
The use of the winter season as a
preparation on the summer season, made
several farmers say to take the season easy and
rest, as the arrival of next summer season would require full labor capacity of them again
(Pers. comm. medium farmer, No. 2). According to the president of the WUA this is a missed
opportunity and he seeks to change the farmers perspective on the role of the winter
season, which was observed during the winter preparation meeting (Pers. obs.; winter
meeting; May 15th). In this meeting the president of the WUA typified this behavior as
“hobby-farming” and he called the farmers to stop it and take farming rather as a business.
To this purpose he encouraged the farmers to use new seeds and to use right amount and
application of fertilizer in order to realize good harvests this winter season. 40 He sought to
40

Farming as business is a concept encouraged by AICC, a South African NGO, active in the scheme
since the end of 2009. With contract farming: the provision of certified seeds, fertilizer, farmer
education and cooperative marketing farmers are learned and sought to encouraged to practice
“business-farming”.
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led the farmers recognize their “foolish” behavior to use old seeds and no fertilizer with the
example of an old lady: “also from an old lady you might not expect a young fresh boy, it is
better to marry a young and fertile woman”(Pers. obs.; winter meeting; May 15th).
Another constraint of the low water availability in the winter seasons is that the rice
cultivars with the highest economic return per kg, namely kiromberu and faya cannot be
grown during this season, due to their longer growing period, see Box IV. This winter season
none of the farmers were seen to grow kiromberu. When I thought to have discovered a
farmer growing kiromberu the vice-secretary of the Executive Committee of the WUA could
not believe me and answered: “Is it real, is he a “munthu wamisala”, i.e. a mad man?”. Later
it turned indeed out that I had been wrong as the identified plot was grown with another
variety.
5.2 Plot management
This chapter discusses the way in which farmers from the three wealth classes
managed their plots during the winter season of 2010. It discusses the level of labor applied
by their households to, and hired ganyu laborers for, their plots during the winter season
2010 (5.3.1). The use of fertilizer and manure, its quantity and application date, is discussed
for each of the wealth classes in 5.3.2. The presence of pests and the use of pesticides
during the winter season of 2010, although no major pests, except dug weed, were
observed is also discussed (5.3.4). In the last sub-chapter, 5.3.5, the water availability on the
plots of the farmers is analyzed and discussed in relation to their livelihood capital, relative
hydraulic distance and the geographical distance between the household of the farmer and
his plot.
5.2.1 Labor investments
The interviews revealed that all farmers in Domasi-irrigation scheme used a
standardized system of tasks for the cultivation of rice and only visited their plots to
perform these tasks, except for water distribution or supervision. In the first interviews, for
example, farmers did not understand when I asked them how much times they had spent on
their plots in the last two weeks. They were only able to mention the activities, which they
had undertaken on their plot(s). The extent to and way in which this standard protocol was
followed depended on the farmers resources available to invest in the plot, as is described
below. First of all, however, the list of standard tasks in the cultivation of rice by farmers in
Domasi-irrigation scheme is explained in Box V below.
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Box V: Rice cultivation activities in Domasi-irrigation scheme
Preparation phase:
1.

Burning of the residues of the rice crop of last summer season:

The residues include the rice stem and seed-less panicles. Most of the farmers cut the rice at the stem 5 cm
above the top soil, so that all of the above-ground biomass, i.e. stem, leaves and panicles, is harvested. During
the so called pounding process the laborers take a bunch of rice at the bottom of the stem and “smash” the
panicles against a wood or large stone in the middle of the pounding place. Grains, which are ripened,
disconnect from the panicle and fall on the ground, while the grains which are not ripened remain attached to
the rice stems and are thrown apart. At the end of the pounding process there is a heap of ripened grains in the
middle of the pounding place, and a heap of stems, leaves and not ripened grains outside the pounding place.
The heap of ripe grains is collected in 50-kg bags and transported to the residences of the farmers. The
remaining stems are left on the plot around the pounding place or distributed evenly over the plot. After one or
two weeks the farmer revisits the plot and burns the remaining parts of the rice. In case the stems were not
distributed evenly, the ashes will be distributed over the plot from the pounding place.
A group of female farmers from Mpheta village is visiting the
pounding places which are left recently. With the sticks they are
holding on the picture they are seeking to remove the remaining
rice grains from the rice grasses, which are left by the owners on
the pounding places. All residents in the area are allowed to pick
remaining rice grains from rice plots, without approval of the
owners. The same rule applies for plots, which are not cultivated,
but where the rice of the last summer season has germinated.
Such plots are still able to produce a half to one bag per hectare.
These rules provide especially the poor farmers an opportunity to
access of food in critical times.

On the plot on the background the grasses
were distributed evenly when the fire
started. The burning resulted in an even
distribution of the ashes over the plot. The
plot in the is already ploughed. The
rotation of the soil has brought the fertile
ash to deeper soil layers and it loosened
the soil for the next cropping season.
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2.

Preparation of the rice nursery:

Either after or before ploughing a bed for the rice nursery is prepared by the farmers on the plot. This winter
season the majority of the farmers harvested the rice of the summer season in the first two weeks of June. As the
irrigation for the winter season was planned to start at June 20, only two weeks were available for the farmers
to prepare their rice nursery. As a consequence, about 20 to 30% of the farmers were seen to prepare their
nursery within one or two weeks after harvesting their plots. A typical example of such a nursery has been
shown above on page twelve. Most nurseries were seen to be constructed along a bench, a particular reason for
this location within the plot was not noticed however. At the location where the nursery needed to be
constructed, the top-layer of the soil was removed (+/- 10cm) using an how. On the cleared area, often in
2
between 10-20 m , dried rice grasses of last summer season are applied. Upon the grasses the rice grains are
sown, often the grains from last season, after which a second layer of grasses is applied, as protection against
the sun and birds (Pers. comm. translator, November 2010). One of the farmers also applied some fertilizer, NPK,
on his nursery(Interview rich farmer, no. 53, July 22 2010). Water for the rice nursery is fetched from standing
water in the drains, remaining of the summer season. In case drainage water is not available any more farmers
dug holes in the feeders or drains till water is reached. With the use of buckets this water is fetched from these
holes and applied on the rice nursery. The double layer of grasses on the rice nursery keeps moisture within the
nursery and create a favourable environment for the germination of the seeds.
At June 10 almost 20% of the farmers had made a nursery, however, they were not able to transplant
the rice, due to the conflict. As consequence all the rice in the nurseries died, meaning a substantial loss for the
farmers in time and money, as well as a discouragement to make another nursery in case water would be
opened. Claims were however not made by those farmers, as they did not know where to put their claims.
A typical example of the construction of a grass-bed,
as foundation of the rice nursery. The grasses used
are taken from the pounding place at the middle of
the plot. At the background mice catchers are
inspecting the banks of the plot in search for mice. In
case tunnels of mice are found, a part of the bank is
removed to reach the nest. If the nest is habituated
the mice come above ground and are caught. Mice
are an additional source of protein for the nonMuslim villagers in this area. Although a part of the
banks is demolished by these mice catchers, farmers
are happy as mice are able to destroy part of the rice
harvest. As the mice digger were only seen in the
period before irrigation had started, no interference
with standing water on the plot occurred.

As the area of maize was not part of the
conflict, two weekly irrigation gifts were
provided to this part of the scheme.
Farmers along the main canal, whose land
is officially not included in the scheme,
succeeded to growth their rice nurseries
and transplant their rice earlier than other
farmers in the scheme, with the use of the
irrigation shifts meant for maize. The
picture shows two of these very nice
looking nurseries, which contain too much
seedlings for the plot on which they are
grown. The farmer might have other plots
or sell his seedlings to other farmers. The
nursery shown is ready to be harvested
and transplanted.

104 | P a g e

3.

Bank clearing

Each plot is surrounded with banks in order to hold the water in the plot during cultivation of rice. The banks
are heightened each season with the weeds which are removed from the rice plot during the growing seasons.
Some banks reach over a meter in this way, while others are a modest 30 centimeter. In general the farmers
seek to keep the banks stable, as they are also the pathways used by the farmers in the middle of a tertiary
unit. In addition stable banks allow for the cultivation of some leafy vegetables and tomatoes, which is
practiced by 5-10 percent of the farmers in the scheme. Each farmer cleared the banks before ganyu laborers
came with the oxes to plough the plot. It was told that the ploughing process is easier in case the edges of the
th
plot are free of grasses(Interview medium farmer, no. 87, November 8 2010). A second reason is that clean
banks prevent mice to live in there, which protect the rice after transplanting (Ibid.).

4.

Ploughing

The roots of the last crop are uprooted and the ashes on the top-soil is brought to deeper layers during
ploughing. The ploughing is done manually or ox-driven. Based on own observation 20 to 30% of the farmers
still plough their plot using hand-tools only. The ploughing of one plot, using two oxes, take around an hour
for two ganyu-labourers, who are paid 600 Malawian Kwacha, equivalent to 3.96US$ (Pers. obs. and comm.)
th
Manually ploughing of the plot takes around 12 to 14 men hours (Pers. obs. November 24 2010).

5.

Puddling and leveling

During the first week, after the main intake was opened, farmers let the water stand on the plot for a few
days. After these days, they used the how in order to make the soil soft, and make the large humps of clay,
formed during ploughing, smaller, creating a “nice” smooth bed for the seedlings. Simultaneously, farmers
sought to level the plot. An equal level of the plot is important as the pounding water will distribute itself
equally over the plot. During the first water application the farmer is able to see whether the levelling did
succeeded or not by the way the water distributes itself over the plot. The plot on the picture below is well
leveled as can be seen on the even distribution of the water on the first part of the plot. During the winter
season my translator bought a plot, which appeared not to be leveled well. As the level of the plot cannot be
adjusted after transplanting, a part of the rice on his plot did not receive enough water which translated itself
in a lower yield.

The plot on the picture is
well leveled as can be seen
from the even distribution
of water on the first part of
the plot.
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6.

Cleaning of the canal

Grasses are removed with a how or using hands, each farmer is responsible for the part of the tertiary canal or
drain that is adjacent to his plot. It is a small job, but as more than half of the farmers did not cultivate this
season, they also did not clean their parts of the canal or drain. As a consequence farmers who decided to
cultivate needed to clean large stretches of the canal in order to let the water smoothly reach and drain of their
plots.

Cultivation phase:
7.

Transplanting

This activity include the harvesting of the rice nursery, the equal distribution of the seedlings over the plot, and
the actual transplanting. Several times three farmers or ganyu-laborers were observed on the plot for this
activity. Depending on the preference of the farmer, the seedlings are transplanted on visual site or with the use
of sticks and lines. In the last method farmers place a stick at each site of the plot, with a line in between so that
a straight line is created over the plot. At each stick a farmer start transplanting rice till the two farmers meet
each other in the middle of the plot. Both farmer return to their sticks and replace them some 10 cm further and
the same process repeats itself again till the farmers reach the end of the plot.

Four farmers are transplanting rice on the plot. At
the moment they are still further softening the soil

8.

Scratching

After one (sometimes two) weeks the soil between the plants has still an high water content and is filtered using
hands to remove small weeds of the soil. This process is called ‘scratching” as the farmers’ hands actually
scratch the small weeds of the soil (Pers. Comm. translator and Interview medium farmer, no. 93, November
16th). By removing the small weeds, they are not able to compete with rice plants during the growing season.

9.

Weeding

The weeds which were left after scratching, or has been imported by other means (e.g. wind, animals), are
removed two weeks after scratching. The process is called weeding, as the water content of the soil has
decreased, so weeds can really be seen to have stabilized their position on the dried soil.
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10.

Uprooting; bank clearing (repetition)

Two weeks after weeding the farmer, or ganyu laborers, visit the plot again to remove weeds. As the weeds who
have remained at the plot after the scratching and weeding have rooted in the soil this process is called
“uprooting”(Pers. comm. with translator). Banks are cleared for second time in to prevent mice and other small
animals to make their habitat inside these banks.

11.

Cleaning Canal (repetition)

See step 6.

Harvesting phase:
The harvesting phase knows three phases, namely cutting, collection and pounding &transportation. Farmers
can rent ganyu laborers for each of these separate tasks, or do it themselves. Each tasks costs 600 Malawian
Kwacha (eq. 3.96US$) in case laborers are hired.

12. Cutting
The farmer takes a bunch of rice in one of his hands and cut the rice stem, preferably 5cm above the soil, see
footnote 1, with his other hand, using a sickle. He proceeds with this till he is not able to keep more rice in his
hand after which he lies the bundle of rice on the plot. This process repeat itself till all the rice on the plot is cut.
th
One plot of 0,1 hectare takes about 12 to 16 men hours for cutting (Pers. Obs., no. 102, November 24 2010) .
When the cutting is finished a pattern of rice bunches on the plot can be seen.

13. Collecting
2

A plastic bag of 16-20m is laid down on the plot, which functions as the pounding place. The bunches of rice are
laid down at the edges of this plastic plaid, with the rice panicles pointing towards the center of the plastic plaid.
When the collection of rice has been finished, the heap of rice is about 1,20 to 1,60 meter high (Pers. Obs.).

14. Pounding and transportation
Three or four farmers climb on the heap of rice and start pounding till they reach the plastic plaid again. See for
details of the pounding process step one of this box. After the pounding process the rice is collected in the bags
and transported to the residences of the farmers.

During the winter season it was seen that each of these activities is either executed
by the farmer her-/himself, by using family labor, friends; or by hiring ganyu laborers. A
general trend observed among farmers this winter season was that ganyu laborers were
particularly hired for laborious and non-sensitive 41 tasks (e.g. ploughing) and in times when
the members of the household were busy with other activities. Several farmers explained
41

Non-sensitive tasks, i.e. tasks which, if not well performed, are not able to reduce the harvest, are 4, 5a, 9,
10. Tasks typified as sensitive, i.e. tasks which, if not performed well are able to reduce the harvest, by the
th
interviewed farmers are transplanting (Interview rich farmer, No. 63, August 27 ), leveling (Pers. comm.
41
st
translator), application of fertilizer (Interview rich farmer, No. 67, September 1 2011).
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that ganyu laborers are not always precise as “they are working for the money and want to
complete their task as quick as possible”(Interview rich farmer, No. 67). Although the
harvesting process was not typified as sensitive by the farmers the majority of the farmers
did the harvesting process themselves or closely supervised the laborers during the whole
day (Pers. obs. winter harvest). The activities, which are not mentioned above, are regarded
as small jobs by the farmers and are performed by themselves (Pers. comm. medium farmer;
No. 93). The use of family members not part of the household, as well as friends, was not
mentioned in the interviews. Only two farmers mentioned to have made use of these social
resources during the harvesting process and one farmer mentioned it happened also during
the growing season (Interview poor and rich farmer, No. 99 and 102).
During the interviews the farmers mentioned whether they had performed the
activities themselves or whether they used ganyu laborers. In case the farmer performed
the activities himself he mentioned the time it had taken to complete the activity. The time
mentioned by the farmers differed a lot, which might be explained from the physical health
of the farmers and from the intensity of the labor on the plot. One farmer mentioned for
example to visit the plot only one day per week with his wife for half an hour (Interview rich
farmer, No. 102), while another farmer mentioned that on average four of his families were
six days per week for six hours on the plot (Interview poor farmer, No. 99). In case ganyu
laborers were used for the performance of an activity only money was spend by the farmers.
The fixed prices for ganyu laborers in Domasi-irrigation scheme for the different activities
are presented in table 9. The last column also presents the average time required by ganyu
laborers to complete a specific task, as was observed by myself.
Table 9: Prices for ganyu and labor requirement per cultivation task. * healthy adult **
exchange rate (1USD= 151.3499 MWK ) 42
Activity
Ploughing
manually
Leveling
Transplanting
Scratching
Weeding-2
Weeding-3
Harvesting
Cutting
Collecting
Pounding
Bank clearing (2*)
Canal clearing (2*)
TOTAL (MAX)

42

Kwacha
600
*
600
600
600
600
500
1800
600
600
600
400 (800)
400 (800)
6900

USD**
3,96
*
3,96
3,96
3,96
3,96
3,30
11,89
3,96
3,96
3,96
2,64
2,64
45,59

Hour*
1
12
15
15
15
15
15
24
12
2
10
5
3
119

http://www.exchangerates.org.uk/USD-MWK-01_07_2010-exchange-rate-history.html visited May 4th 2011
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It is shown that in case a farmer used only ganyu laborers for the performance of the
activities on her/his plot(s) it would cost him 6900 Malawian Kwacha per plot, which is
equivalent to 45,59 US$/plot (455,59 US$/ha). The total labor time spend by the laborers to
complete all these tasks amounted 119 hours. As the ganyu laborers worked with steady
pace, without a lot of breaks, the time taken by them is a good benchmark for the minimal
time required for a well performance of the tasks. Figure 29a and b presents the total labour
time by the farmers themselves and the hiring of ganyu laborers during the winter season of
2010 by the farmers from the different wealth classes.
Labor invested by the farmers family
during the winter season
(hours plot-1)
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Figure 29: Physical (a) and finanical (b) labor investment by farmers in winter season 2010.
Figure 29a shows that the five rich farmers spent considerable less time on their
plots, namely 73 hours, than the time (119 hours) needed by the ganyu laborers to perform
all the activities. The time spent by the richer farmers on their plot was frequently spent on

109 | P a g e

checking crop conditions or ganyu labor performance, rather than physical labor activities
by themselves (Pers. obs.). The sensitive activities, as explained above, were however, done
by themselves. Farmers in the middle class show to spent an average of 200 hours per plot
during the winter season of 2010, which is double the amount of time needed by the ganyu
laborers to perform their tasks, and three times the amount of time spent by the rich
farmers on their plot(s). One farmer of this class was not able to work during the whole
season due to illness, which explains the low outlier in the graph (Interview medium farmer,
No. 57, 62, 66, 72, 90). The physical labour investment by farmers of the poor class shows a
wide range, which is best understood by the complexity of this class, as the occurrence of
divorced and unmarried woman, and physical disabled farmers was highest in this class. In
this way one unmarried female farmer lived still in her mother’s home, but did not work
herself and rented all labour (Interview poor farmer, No. 113). Another married and strong
poor male farmer, who lacked financial resources, worked sometimes 16 to 20 hours a week
on his plot through which in total he spent 210 hours on his plot (Interview poor farmer, No.
77, 83 and 101). While another poor farmer, worked six days in the week with his relatives
on the plot and realized a 500 hours during the whole winter season of 2010 in total for
both his plots (Interview poor farmer, No. 99). This diversity is reflected in the graph with
the wide range of invested labor. Overall the graph suggest a decrease in physical labor
investment with increase of a farmers livelihood capital.
Figure 29b shows a wide difference in total rented ganyu labor by the farmers of the
rich class, as one farmer hired ganyu laborers once, two farmers rented for 3000 Malawian
Kwacha ganyu laborers and two farmers even for over 5000 Malawian Kwacha, which
approaches the maximum amount of 6900 Malawian Kwacha, see table 9. In the medium
class all farmers used 3000 Malawian Kwacha or less, for the renting of ganyu laborers
during the winter season of 2010. The poor class show again wide range of outcomes, as
half of the farmers used 1000 MK for ganyu laborers and the other half used in between
2000 and 5000 Malawian Kwacha. Overall figure 29a and 29b shows respectively weak
positive and negative trends, suggesting that richer farmers used more ganyu laborers to
perform the tasks on their plot(s) and less physical labor of their own household, while poor
farmers hired less ganyu laborers and performed the tasks themselves with assistance of
household members.
5.2.2 Nutrient management
For optimal yield response the farmers are advised by the Executive Committee of
the WUA and the researcher at Domasi-irrigation scheme to apply 13kg NPK/plot (eq. to 130
kg NPK/ha) and 10 kg Urea/plot (eq. to 100kg Urea/ha). The NPK need to be applied directly
after transplanting of the rice, while the Urea is advised to be applied 25 days after
transplanting (Interview Mr. Hassan, November 24, 2010). The quantities of fertilizer used,
as well as the application dates of the fertilizer, have been recorded for the twenty farmers.
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The quantity of fertilizer used by the farmers is presented in figure 30. It shows that the
majority of the farmers succeeded to apply the recommended amounts of NPK and Urea. In
the poor class half of the farmers applied the right amount of fertilizer, while the other half
of the farmers applied nothing or excessive amounts. The farmers who did not apply
fertilizer were also the farmers with poor financial condition (e.g. pers. comm. poor farmer,
No. 77 and 83). From the three farmers who failed to apply fertilizer one farmer applied
manure on his plot in order to compensate the lack of fertilizer 43, while the other two
farmers cultivated the rice without any fertilizer or manure. The other group of poor
farmers applied excessive amounts of fertilizer in small amounts over the whole season, as
is shown in figure 30. The application of excessive amounts of fertilizer is also observed by
the researcher of Domasi-irrigation scheme. It is done by trying farmers to realize higher
yields, which is however not the case as he explains (Interview Mr. Hassan, November 24,
2010). In this way these poorer farmers may actually, in the wish to realize higher yield,
rather spoil their scarce financial resources. The farmers in the upper middle class and rich
class show in general to meet the recommended quantities securely and understand the
role of fertilizer to yield response better. Rich farmers exhibited a broad and specific
knowledge on agricultural practices in common, as well as the role of fertilizer to yield
response (Pers. comm. rich farmer No. 4).
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Figure 30: Fertilizer use (quantity) by farmersduring winter season 2010. The grey oval
illustrates the low application of fertilizer by farmers of the poor class
The two richest farmers were in this way able to explain the purpose of each action
undertaken by them in the field. One of these farmers, for example, explained he kept
43

Not all the substances in manure are ready available for uptake by the roots, while the nutrients of fertilizer
are ready available.
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record of all the inputs to his plots in a notebook as well as the yields (Pers. comm. rich
farmer No. 3). He explained: “the recordings have allowed me to understand my plots and
now I know how to treat them in the most productive way”(Pers. comm. rich farmer No. 3).
The understanding of the actions on the plot might prevent the rich farmers from overfertilizing and save their inputs to allow maximum profit.
The timing of fertilizer application is presented for each farmer in figure 31 below. It
is shown that poorer farmers and farmers from the middle class follow the application of
NPK at transplanting date more strictly than the farmers from the upper middle and richer
class. The difference is however not that large as all medium to rich farmers still apply the
NPK 14 days after transplanting. Regarding the application of Urea, the recommended
timing (25 days after transplanting) is not followed by farmers of all wealth classes, as the
Urea is applied in a range of 14-60 days after transplanting by the majority of the farmers.
Some of the poorer and medium farmers showed to apply Urea even 70 or 100 days after
transplanting (Interview poor and medium farmer, no. 86 and 87). Further it is shown that
the frequency of fertilizer application is higher than the recommended single gift for some
farmers in the poor and lower medium class. The farmers of the medium and rich class did
apply more often the recommended single gift.
poor

medium

rich

Recommended timing
to apply Urea
Recommended timing
to apply NPK

Figure 31: Fertilizer use (application time) by farmers during winter season 2010.
5.2.3 Use of pesticides, insecticides and herbicides
None of the farmers used any pesticides, insecticides, as no pests or insects were
negatively influencing rice growth this winter season (All interviews). Weeds were removed
manually and therefore no herbicides were used. The majority of the farmers, however,
complained about the presence of a variety of duckweed, known as fododo in the local
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language. The duckweed, which grows in large quantities on the plots with standing water,
constrained the transplanting of rice, as well as the development of the seedlings (Interview
rich farmers, No. 63 and 102). Last season the WUA organized a campaign to remove all the
fododo from the plots in the scheme with the use of mosquito nets (Pers. comm. translator,
No. 63, August 27th, 2011). This season, however, the dug weed was still omnipresent, as
observed by myself during the visits to the plots of the farmers. It is a laborious job for the
farmers to remove fododo, as it need to be done manually. Further the fododo cannot be
removed completely and due to its high multiplication rate plots are overgrown in a short
time again. Although some of the interviewed farmers had to remove this fododo, it has not
been mentioned by them to limit rice production this winter season. The presence of fododo
might, however, indicate high levels of nutrients which are able to form a treat in the longer

BOX V: The presence of fododo in catchment-perspective
As dug weed favors nutrient rich shallow water, it is able to grow well in the plots of Domasiirrigation scheme. The water is ponding on the plots almost throughout the whole year and farmers
apply large amounts of fertilizer and manure on their plots. The popularity of fertilizer is partly
explained as a consequence of the free distribution of fertilizer as part of a subsidy program of the
government of Malawi. This program allows all farmers in Malawi to obtain one, or two, 25 kg bags
of fertilizer prior to the start of the summer season for free. The fertilizer is distributed at the
ADMARC depots and long queues of farmers, over one kilometer, can be seen at the depots (Pers.
obs. early December 2010). Although the bags are officially distributed to boost maize production,
they are also used on the plots in the irrigation scheme to boots rice production.
Domasi-irrigation scheme is part of a land locked water basin and drains into a RAMSAR identified
wetland. It provides 20% of the fish caught in Malawi, supports waterfowl populations and sustains
thousands of people through agriculture (see picture below). While exact levels of fertilizer use are
unknown, excessive use might pose a threat for the equilibrium of Lake Chilwa ecosystem. At
present about 30-40% of the farmers of Mpheta village make use of this wetland, through fisheries.
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term for the farmers of Domasi- irrigation scheme and other downstream users, see Box V.
5.2.4 Water availability
Farmers were asked to describe the water situation on their plots during the winter
season using a qualitative description. Five categories were therefore used in the interviews,
namely “abundance of water on the plot” (++), “enough water on the plot” (+), “not too
good, not too bad” (o), “periods of water shortage” (-), “no water seen for weeks” (--). The
results are presented in table 10. Generally farmers experienced a good water availability on
their plot in the first month(s), which reflects the gradual decrease of total water availability
at scheme level, as discussed in figure 24 and 25 in 4.3.3. Eight of these farmers however
mentioned to have faced water shortages during the whole season, while the other 10
farmers only experienced water problems in the very last months of the winter season.
Table 10: Farmer’s experience of water availability on the plots of the farmers
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During the research different explanations were provided by the farmers which
could explain the different experiences of the farmers regarding water availability on their
plots this winter season. Farmers in the tail-end of the irrigation scheme often complained
about shortages of water due their tail-end position in the scheme (Interview rich farmer,
No. 102). Figure 32 analyzes the impact of the relative hydraulic distance on the experienced
water availability on the plot by the farmers during the winter season of 2010. A second
reason was provided by one of the block leaders and also farmer in the tail end of the
scheme, as he mentioned “the lack of water to be a consequence
of the
of an organized
Several bill boards
arelack
constructed
along the
main
roads
trespassing
Lake
water distribution”(Interview block leader E, No. 107). The lack of an organizedChilwa,
water
highlighting the multiple purposes which are
distribution required the farmers to organize the water distribution themselves, as is
provided by this wetland to its inhabitants.
explained in figure 20 in 4.3. In case a farmer wanted to organize this winter distribution he
This as
signotherwise
is located other
near the
turn-offcould
to
was required to remain in the scheme for several hours,
farmers
Kachuru, a major fishing village, along the Lake.
alter the water flow again. It was hypothesized that a farmer’s ability to check the water
D.M. Harebottle
(2006)
distribution in the scheme was mostly determined by Photographed
the distancebybetween
the household
http://web.uct.ac.za/depts/stats/adu/travel/m
and the plot. The impact of the relative geographical alawi1206.htm
distance on the water availability as
experienced by the farmers is presented in figure 33. A third analysis is done for the impact
of a farmer’s livelihood capital on the experienced water availability on the plot(s) and
presented in figure 34. In order to analyze the water situation on the plots the qualitative
classes has been provided a value ranging from 2, representing “abundance water on the
plot”, to -2, representing “no water seen in weeks”.
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Figure 32 shows that in the first week after the opening of the main canal on July 25,
all the interviewed farmers experienced good water availability no matter their location
along the canal. The first five bars represents the plots in the head-end of the scheme,
whereas the remaining bars represent the plots in the tail-end of the scheme. Also in August
the water availability is by most of the farmers experienced as “enough” or even abundant.
However, five of the thirteen farmers mentioned to experienced periods of water shortage
of which three farmers had not seen the water for weeks. The water situation in September
is experienced the same by farmers in the head-end, while the farmers in the tail-end
experienced a further deterioration of the water availability. In October and November the
water availability deteriorates further, both in the head and in the tail end of the scheme,
but is experienced most severely by the farmers in the very tail end of the scheme. These
results confirm the observations done by myself during visits to the scheme. During the
whole season water could often be seen ponding in the plots in the head end of the scheme,
while plots in the tail end of the scheme were observed to have completely dried. Also the
results of the water measurements, as explained in figure 24 and 25 of 4.3.3, showed that a
disproportional lower amount of water to the blocks in the tail-end of the scheme, which
indeed experienced by the farmers.
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Figure 32: Relation between the relative hydraulic distance and the water availability as
experienced by the farmers on their plot during the winter season 2010

116 | P a g e

July
2
1
0
-1
-2

2

August

1
0
-1
-2

2

September

1
0
-1
-2

2

October

1
0
-1
-2

November
2
1
0
-1
-2

Relative geographical distance from household to plot (km)

Figure 33: Relation between the relative geographical distance between a farmers household
and the plot in the scheme and the indicated water availability on the plot by the farmer
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Figure 34: Relation between a farmers’ livelihood capital and the experienced water
availability on the plot during the winter season of 2010
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It is shown in figure 33 that no pattern can be distinguished in the relation between
the relative geographical distance between the household and the plot and the water
availability as experienced by the farmer on the plot. Also in figure 34 no clear trend can be
observed between a farmer’s livelihood capital and the experienced water availability on
the plot.
5.3 Rice yields analyzed
This sub-chapter analyses the realized harvest by the farmers from different
economic classes (5.3.1), as well as the influence of the various inputs, as discussed in subchapter 5.2 on the realized yields (5.3.2). Further it discusses the usages of the harvest by
the farmers of the different economic classes (5.3.3). This is done for the winter as well as
the summer harvest of 2010.
5.3.1 Relation farmer’s wealth and rice yield
The realized paddy yield by the farmers of the different economic classes in the
winter season 2010 is presented in figure 35. The harvest is expressed in paddy after the
winnowing 44 process has been completed, so it provide a good idea of the volume of rice
which can be marketed.
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Figure 35: Relation between farmer’s livelihood capital and rice yields (Pussa-33) in winter
season 2010.

44

After the pounding process, as explained in step 1 and 14 of BOX V, the rice is transported to the households
of the farmers. In the next three days farmers apply the rice, during day time, in front of their homes, at even
places of soil or concrete slabs, in order to dry the rice completely and prevent germination of the rice during
storage. After drying, the rice is winnowed, with which remaining grasses and other leaves are filtered, so pure
rice remains. On average the grasses and like constitute 25% of the volume when the bags are transported
from the pounding place (Interviews, No. 116-121).
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In general figure 35 shows large differences in the realized yield among the farmers,
with the lowest yields around a 1 t/ha and the highest yields is 5.5 t/ha. During the
interviews farmers were often happy if they reported to have realized 7 bags or more
(equivalent to 3.7 t/ha), content if they realize in between 4 ½ (equivalent to 2.2 t/ha) and 7
bags, and diffident if the yield appeared to be lower than 4 ½ bag. These appreciation of the
yields have been used for the interpretation of figure 35, and will be further distinguished as
“high”, “modest” and “low” yields. Figure 35 shows again a large deviation for the farmers in
the poor class as three of the seven poor farmers realized poor yields, while the other
farmers realized modest and even good yields. The same pattern applies for the farmers of
the middle class in which poor yields were realized by two farmers, modest yields by four
farmers and high yields by another two farmers. The rich class present a distinct realized
yield than the former mentioned classes as no poor yield were realized: two farmers
realized a modest and three farmers a high yield. Overall a very weak positive trend can be
distinguished, which is mostly caused by the higher minimum yield of the farmers in the rich
class.
5.3.2 Relation nutrient management and rice yield

Realized yield (ton paddy / ha)

Figure 36, 37 and 38 present respectively the relation between the amount of NPK
(23:21), Urea and total fertilizer applied on the plots and the realized yields. The yellow
squares represent farmers which have applied the, or one of the, fertilizer(s), more than
twenty days after the recommended time of application. As can be seen from the yellow
dots, only one farmer did apply NPK too late and six farmers did apply Urea too late.
Remarkably, the three farmers who applied the Urea not within the recommended
application time realized among the highest yields.
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Figure 36: Relation between NPK (quantity) applied and yield
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A weak positive correlation between the amount of NPK and the realized yield is
shows in figure 36. The figure shows that the realized yield of the fourteen farmers, who
applied less than the recommended amount of 130kg NPK/ha, is highly diverse. Only three
of these farmers realized a high yield, five farmers realized a modest yield and six farmers
realized a poor yield. It is remarkable that of the farmers who applied the recommended
amount only one farmer realized a modest yield, while four farmers realized a high yield.
The relation between the amount of Urea applied and the realized yield on the plot
is presented in figure 37. It shows that more farmers applied the recommended amount of
Urea, if compared to the amount of farmers who applied the right amount of NPK. The
figure does however not show a uniform response in the realized yield as the yield differs
from 1 to 5.5 ton per hectare. Again, however, the farmers who applied more than the
recommended amount of Urea did realize on average higher yields than the farmers who
did apply lower amounts of Urea than the recommended 100 kg/ha. It is remarkable that all
the farmers who applied the Urea later than the recommended times, represented with the
yellow squares, realized, on average, higher yields than the farmers who did apply the Urea
within the recommended time. Study of figure 30, however, learns that the farmers who
applied more Urea, applied the Urea in two or three times, of which the first gift within the
recommended application time.
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Figure 37: Relation between Urea (quantity) applied and yield
Figure 38 shows the relation between the total amount of fertilizer applied on one
plot during the winter season of 2010 and the realized yield. The graph shows a weak
positive correlation between the total amount of fertilizer applied on the plot and the
realized yield. Again the figure shows that the farmers who applied equal or more than the
total recommended amount of fertilizer, 230kg/ha, did realize higher minimum yields (2.6
ton/ha) than the farmers who applied less than the recommended total amount of fertilizer
(1.1 ton/ha). Although it was suggested earlier that the poor spoiled their scarce resources
to excessive amounts of fertilizer, their tactic shows to bear fruit, as shown in figure 38. The
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last four data points belong to three poor farmers and one poor medium farmer.
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Figure 38: Relation between total amount of fertilizer applied and realized yields
5.3.3 Relation labor investment rice yield
Two types of labor are distinguished for this analysis, namely the ganyu laborers
hired by the farmer and the hours of labor spent by the farmer and his household members
on the plot. Figure 39 presents the relation between the amount of hired ganyu laborers
and the realized yields on the plot. It learns however that no clear trend is observed in the
amount of hired ganyu labor.
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Figure 39: Relation between hired labor (ganyu) and realized yield
A close-up of the data point learns however that the farmers who used a more than
average amount of ganyu labor belonged either to the rich or medium class. One of them
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was however a poor female single farmer, who cultivated two plots. One of these plots she
used her own labor, while at the other plot she only used ganyu laborers. Her yield was
however very low (1 t/ha), possibly because the low application of fertilizer on her plot. She
only applied 2kg NPK and 1 kg Urea (eq. to respectively 20 and 10 kg/ha) (Interview No. 113).
All the other farmers, who rented more than average ganyu labor, applied however the
recommended amount of fertilizer, or more.
Figure 40 presents the relation between the invested hours of labor by the farmer
and his household on the plot and the realized yields. It shows that farmers who invested
less than 100 hours on the plot during the winter season realized the highest average yields.
In this group five farmers realized high yields, three farmers medium yields and only one
farmer realized a poor yield. The second group of farmers who spend in between 200 and
300 hours on the plot, during the winter season of 2010, realized yields in between 1.8 and
3.7 ton paddy per hectare. The deviation in this group is small, compared to the first group,
and the majority of the farmers “just” realized modest yields. Remarkably the group of
farmers who invested most of their time on their plot realized all poor yields ranging from
1,3 to 1,8 ton paddy/ha. Two of these farmers belonged to the poor and one to the medium
class. A close study of their other investment does not clarify their low yields. Overall the
variables of “invested household labor” and “realized yields” show a weak negative
correlation
with
each
other.
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Figure 40: Relation between household labour and realized yield
5.3.4 Relation water availability and rice yield
The relation between the water situation as described by the farmers and the
realized yield on their plots is presented in figure 41. The horizontal axis represent the
average valuation of a farmer regarding the water availability on his plot during the whole
winter season. This value has been calculated with the use of the monthly valuations
provided by the farmers regarding water availability on the plot in table 10. A score of -2 has
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been valued with a 1 and a score of “2” has been valued with a “5”. For each farmer the
monthly scores are summed up and divided by the highest possible score, which calculated
the average valuation of a farmer for the water availability on his plot during the winter
season of 2010.
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Figure 41: Relation between farmer experienced water availability and yield
It shows that the majority, six out of nine, of the farmers who valued the water
availability as best realized high yields during the winter season. In addition two farmers of
this group realized poor yields and one farmer a modest yield. In contrast, of the farmers
who valued the water availability as worst only one farmer realized a high yield. Another
five farmers in this group realized modest yields and two farmers realized poor yields.
Overall the figure shows a weak trend that farmers who experienced a higher water
availability also realized higher yields.
In paragraph 5.2.5 a weak negative correlation was shown between the relative
hydraulic distance and the water availability experienced by the farmer on the plot. In figure
42 it is analysed whether the plots with the largest relative hydraulic distance, and probably
the lowest water availability, also realized the lowest yields. No correlation between the
relative hydraulic distance and the realized yield is however shown in figure 42. The realized
yields on the plots located within 1.6 km of the main intake produced the same range of
yields as was observed for the plots located in tail end of the scheme. The plots in the tail
end of the scheme do however show a weak negative correlation, which indicates that an
increase of relative hydraulic distance within the tail-end of the scheme increased the
chance on lower yields. This is highlighted in figure 43.
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Figure 382: Relation between relative hydraulic distance and yield
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Figure 39: Relation between relative hydraulic distance in the tail-end of the scheme and the
realized yields
In figure 43 indeed a very weak negative correlation is shown between the relative
hydraulic distance in the tail end of the scheme and the realized yield. This trend
corresponds with my observations done in the field during water measurements. As
explained with figure 21 and 22 in paragraph 4.3.1, three of the six tertiary units of Block E
are located along the extension of the main canal, through which, although less than the
blocks in the head-end of the scheme, still a modest amount of water is transported. This
water did, however, most of the times, not reach the tertiary units in the very tail-end of
block E (Pers. obs. during whole winter season).
5.4 Realized yields in the summer season of 2010
The relation between a farmer’s livelihood capital and total rice harvest from
different land types in the summer season of 2010 is presented in figure 44. The horizontal
line in the graph presents the average yield for the farmers in the summer season of 2010,
which is 34.25 bags. It is shown in figure 44 that all farmers of the rich class realized yields
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Summer volume (number of 50kg
bags per farmer)

equal to, or higher than, this average. Two of the rich farmers realized even a harvest of 80
and 144 bags. In the medium class halve, four of the eight, farmers realized a total yield
below the average, two farmers realized a yield equal to this average and two farmers
realized a yield far above the average, with respectively 52 and 135 bags of rice. The farmers
in the poor class showed a similar pattern of realized yields as compared to the farmers of
the medium class. Namely, half, three of the seven farmers, realized a yield below the
average, one farmer realized an average yield and three farmers realized an higher yield
than the average with respectively 49, 58 and 60 bags. General it is shown that farmers of
the richer class realized higher total yields than the farmers of the poor and medium class.
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Figure 40: Relation between a farmer’s livelihood capital and total harvested volume of rice
from different land types in the summer season of 2010
Figure 45 shows the realized yields of TCG-10 and Kiromberu on the plots in the
scheme during the summer season of 2010. The figure shows an average yield of 6 t/ha for
TCG-10 as well as for Kiromberu. This is twice as low as the average realized yields by the
same farmers in the winter season when the yield was on average a 3 ton/ha (see figure 35).
Further it is shown that the range of realized yields is again highest for the farmers in the
poor and medium class. In this class halve of the farmers realized yield between 3-6 t/ha,
while the other halve of the farmers realized in between 6-9 ton per hectare. The realized
yields by the farmers in the rich class showed a lower variety, with most of yields in
between 4.5 and 6 ton/ha. One of the farmers in rich class realized a high yield of 7 t/ha,
while another rich farmers realized a very high yield with even 10 t/ha.
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Figure 41: Relation between farmer’s wealth and rice yield in simmer season 2010
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6. Economic productivity of rice
6.1 Relation farmer’s wealth and use of summer harvest
This paragraph discusses how the yields of the summer and winter season of 2010
were used by the interviewed farmers. The data for the usages of the rice of the summer
harvest 2010 were recorded during my research period in Domasi-irrigation scheme from
May till November 2010, while the usage of the winter harvest was recorded by Ashie (my
translator) from December 2010 till April 2011.
The usages observed in Domasi-irrigation scheme are “exchange for maize with
other farmers”, “consumption with the own family”, “selling of rice to local vendors”, “selling
of rice at the rice mill”, “selling rice at a local market”, “provision of rice to others” and
“storage of rice”. The first two usages “exchange for maize” and “consumption of rice” are
perceived as lowest beneficial usage of the harvest by farmers in Domasi-irrigation scheme.
This because farmers in the scheme do cultivate rice as a cash crop and a failure to sell the
rice is therefore regarded as a failure to use the rice for its intended purpose. The next three
usages: “selling of rice to local vendors”, “selling of rice at the rice mill” and “selling rice at a
local market” are valued as a moderate beneficial use of the harvest, as it generates the
intended cash (See BOX VI for an elaboration on the different trading options available to
the farmers of Domasi-irrigation scheme). The last two usages “provision of rice to others”
and “storage of rice” are not usages as such but are indicators for a farmer with a high
livelihood capital and therefor classified as high beneficial usages.
The relation between a farmer’s livelihood capital and the usages of the summer
harvest by the farmers during the winter season 2010 is presented in table 11. It is shown
that the majority of the farmers of the poor class used the local vendor at home to sell their
rice, further half of the poor farmers sold their rice, or a part thereof at the rice mill, and
half of the farmers exchanged their rice for maize with other farmers. These usages show
that the majority of the farmers in the poor class use their rice in a way, which is classified
as a modest or low beneficial way. The usages of the harvest by farmers in the medium class
is more diverse as halve of these farmers used to sell their rice to vendors at home, a
quarter uses the rice mill of the WUA and three other farmers used respectively their rice to
obtain maize from other farmers, for home consumption and one sought a vendor himself
at a local market. The majority of the farmers in this class use their rice in a way which is
typified as a modest beneficial use in Domasi-irrigation scheme. There is a small difference
with the usages with the farmers in the poor class, as less farmers from the medium class
use their rice in a way, which is typified as lowest beneficial usage. The farmers in the rich
class show to have used their rice in ways which are classified as modest or highly beneficial.
Two farmers sold their rice at the mill of which one farmer also shared a part of his harvest
to relatives. Another rich farmer did found a local market himself, through which he was
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able to receive a 130 K/kg for his kiromberu, a good price this winter season. 45 And one rich
farmer did not sell any of rice during the winter season. As he explained: “I am still waiting
for a better market”(Interview rich farmer, No. 92, November 9th 2010).
Table 11: Relation between farmer’s livelihood capital and usages of the summer harvest
2010 during winter season of 2010
Exchange
for maize

Family
consumption

Vendor at
home

Mill WUA

RSLC
Poor class
13
15
17
20
23
25
28
Medium class
30
32
32
34
36
37
40
41
Rich class
53
61
73
81

Vendor
market

Provision
of rice to
others

Not
yet

sold

According to the observed differences in usages of the harvest by farmers from
different economic classes it can be said that farmers with a higher livelihood capital used
their harvest in a more beneficial way than farmers with lower livelihood capital. In the
scheme it is generally known that the poor farmers prefer to sell their rice to local vendors,
and exchange their rice for maize with other farmers, rather than waiting for contracts with
large traders. This because the vendors and farmers are able to provide instant cash and
food to them, two of the resources usually limiting livelihood activity of the poor farmers
during advance of the winter season. Richer farmers, however, who have more abundant
resources, are able to store the rice and even buy rice from the poorer farmers as a rich
45

The WUA was not able to find a market for the kiromberu and only realized a price of 124K/kg late
November. This rich farmer sold his rice for 130 K/kg and already in the end of September.
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farmer explained: “poor farmers are in need of cash now, so am I buying their rice now to
store it and wait for better prices to sell it with profit”(Interview rich farmer, No. 5).
The relation between the livelihood capital of a farmer and his ability to store the
rice of the summer season, is presented with figure 46 and 47. Figure 46 presents the
number of selling events for each of the interviewed farmers.
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Figure 42: Correlation between farmer’s livelihood capital and number of selling events of
the summer harvest during the winter season of 2010.
Figure 46 presents a very weak correlation between the livelihood capital of a farmer
and the number of selling events during the winter season. Some of the poor and lower
medium farmers do however show some extremes of 4 or 6 selling events, which are not
observed for the farmers in the upper medium and rich class. In the villages around the
scheme, often poor farmers were observed to sell small amounts of their rice in order to
obtain some additional cash in order to meet primary life requirements. Here against richer
farmers did not need to sell their rice for primary life requirements due to their buffer of
financial resources. In case rich farmers did sell their rice it was for a specific purpose, as is
best illustrated with the stories of two rich farmers, who decided not to cultivate this winter
season. One of these farmers sold 10 of bags to purchase gifts for the wedding of his son
(Interview rich farmer, No. 84). Another rich farmer sold 42 bags of his rice to purchase a
motor bike (Interview rich farmer, No. 75). After this he still remained with 45 bags of rice in
storage, which he did not sell. One of the rich farmers, who told not to have sold any of his
rice, even told: “I am buying rice from poor farmers, who are in need of cash, so I can store
that rice and sell it later in the season with profit”(Interview richer farmer, No. 5).
Another measure which expresses the ability of a farmer to store his rice is the percentage
of the summer harvest left at the start of the hungry season. This relation is expressed using
the livelihood capital of the farmer in figure 47.
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Figure 43: Correlation between farmer’s livelihood capital and the percentage of the summer
harvest left at the start of the hungry season.
It is shown in figure 47 that all farmers of the poor class sold more than half of their
rice already prior to the start of the hungry season. Only one poor farmer remained with
40% of the rice harvest of the summer season, while all other farmers sold already 80-100%
of their summer harvest. Also more than half of the farmers in the medium class sold all of
their summer harvest prior to the start of the hungry season. It should be mentioned
however that three of the eight farmers in this class succeeded to save more than half of
their summer harvest. In the rich class the majority of the farmers, three out of four farmers,
had still more than half of the summer harvest in storage. Overall figure 47 shows that a
farmer with a higher livelihood capital stored the rice of the summer harvest longer than
farmers with lower livelihood capital. That the disability of the poor farmers to store their
rice is caused by their lack of other additional incomes, is confirmed by the employee of
AICC, as she spent her time in Domasi-irrigation scheme in the winter season of 2009 and
observed wide spread hunger among poor farmers. She told me, that if I would have spent
longer I also would have seen farmers facing serious food-shortages and hunger (Pers.
comm. Ms. E. Karuru). Figure 47 makes her observations indeed acceptable as the majority
of the poor farmers had already spent all of their rice, which is the only bank account for
poor farmers in Domasi-irrigation scheme, prior to the start of the hungry season 2010.
As the market for rice was not good this winter season, as explained below, the differences
in rice trading prices between the three trading options were smaller than usual. The prices
received by the farmers for polished TCG-10 and Kiromberu at the different trading
mechanisms are presented respectively in figure 48 and figure 49. It is shown, again, in
figure 48 that the farmers of the poor class had a higher selling frequency than the farmers
of the medium and rich class. Three of the five poor farmers obtained an higher price for
their rice in the selling events later in the winter season, as compared to their first selling
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event. The prices for the other two poor farmers, however, decreased or remained the
same later in the season. Further it is shown that the farmers of the upper medium and rich
class obtained higher prices for their rice during the first selling event than the farmers from
the poor class, on average respectively 93 and 76 K/kg. There is one outlier observed in
figure 48, which is a farmer of the poor class, who received almost 160 K/kg for his TCG-10.
This farmer explained he was able to harvest the TCG-10 very early from his dimba area this
season, and as he was among the first to harvest he was able to obtain a very good price for
it (Interview poor farmer, No. 101, November 23rd 2010).
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Figure 448: Relation farmer’s livelihood capital and rice price for polished TCG-10 received by
the farmers during the winter season of 2010 from vendors and at the rice mill of the WUA
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Figure 459: Relation farmer’s livelihood capital and rice price for polished kiromberu as
received by the farmers during the winter season of 2010 from vendors and at the rice mill of
the WUA
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6.2 Relation farmer’s wealth and use of the winter harvest
Table 12 shows the usages of the winter harvest by the farmers of the different
economic classes. Generally three usages of the winter harvest were observed, namely the
rice is only used for consumption and (or) seedlings for the next summer season, the rice is
used as well for consumption or seedlings, as well as selling or the rice is only sold. It is
shown in table 12 that no clear trend can be observed among the usages between the
economic classes, as each usage is presented equally over the classes.
Table 12: Relation between farmer’s livelihood capital and usages of winter harvest
Class

RSLC
Poor

Medium

Rich

13
15
17
23
25
28
30
32
32
34
36
37
40
41
53
61
67
73
81

Usages
Selling
Seed
Selling
Seedlings and selling
Eating and selling
Seedling and selling
Selling
Selling
Selling
Eating and selling
Eating and seed
Selling
Eating and selling
Exchange maize, seed
Selling
Eating
Seed and selling
Selling, eating and seedlings
Selling

Yield (t/ha)
3,7
1,5
1,8
1,1
2,9
3,7
4,4
1,8
2,9
4
2,6
2,2
2,6
1,3
4
2,6
2,6
3,7
5,5

Table 13 shows the usage of the winter harvest in relation to the yield of the winter
season. It is shown that the frequency of “eating and use of seedlings” and the option
“eating or seedlings & selling” is highest for the farmers who obtained a lower yield.
Farmers who realize higher yields only sold their rice or sold part of it and used the
remaining parts for eating.
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Table 13: Relation between usages of winter harvest and realized yield
Yield (t/ha)
1,1
1,3
1,5
1,8
1,8
2,2
2,6
2,6
2,6
2,6
2,9
2,9
3,7
3,7
3,7
4
4
4,4
5,5

Usages
Seedlings and selling
Exchange maize and seedlings
Seedlings
Selling
Selling
Selling
Eating and seedlings
Eating and selling
Eating
Seedlings and selling
Eating and selling
Selling
Selling
Seedlings and selling
Selling, eating and seedlings
Eating and selling
Selling
Selling
Selling

RSLC
23
41
15
17
32
37
36
40
61
67
25
32
13
28
73
34
53
30
81

6.3 Lack of cooperative marketing opportunities
Regarding the selling of kiromberu it is shown in figure 49 that only one farmer in the rich
class sold his kiromberu as he found a local market himself and received a good price for it
as shown in figure 49. All the other farmers in the rich class, who also harvested kiromberu,
see figure 44 and 45, did not sell any of it. In the medium and poor class the majority of the
farmers sold already a part or all of their kiromberu; respectively three of the four farmers in
the medium and two of the three farmers in the poor class.
In order to tackle the problem of early marketing by poor farmers, the WUA,
with the assistance of AICC, seeks since two years, to assist these farmers through the
provision of collective marketing strategies and, if required, loans. The rationale is that
“collective price negotiation is able to realize higher rice prices with traders than individual
negotiation with traders”(Pers. comm. president of the WUA). In this way a group of 500
farmers sought to sell their kiromberu-harvest of the summer season 2010 as a collective
during the winter season of 2010. In order to disable farmers from this group to develop
own marketing initiatives, all rice was stored at a central place at the office of the WUA.
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As the winter season advanced it became clear, however, that a favorable market for
the kiromberu, as well as TCG-10 could not be found. As a consequence the poorest farmers
in this group ran out of resource and started to complain to the AICC employee and
members of the Executive Committee of the WUA. In order to provide these farmers a
solution the WUA provided zero-interest loans, from the income of the rice mill, to these

BOX VI: Trading options In Domasi-irrigation scheme
(1) “home-selling” to local vendors crossing through villages.
These vendors are local traders who cross villages in the area and purchase rice at farmers’ homes,
and re-sell the rice, themselves or to other vendors, at local markets such as Mposa, Chamba,
Songani and Namwera. In their role, as intermediate trader, these vendors seek to purchase the
rice at the cheapest price from the farmers, while selling it for a higher price to the buyers along
the main road. A disadvantage for the farmer is that these vendors provide standard low prices for
the paddy rice; the advantages are however that instant cash is provided to them and costs and
labor for further processing, transportation and marketing of the paddy rice are on the account of
the vendor.
(2) Selling at the rice mill to medium and large traders
There are three rice mills within a range of 10 km of Domasi-irrigation scheme. At the rice mills
medium and large traders, from national and international level, were observed, in order to
purchase large amounts of rice. These traders discuss the wanted volumes and prices of rice with
the rice mill owner. In case an agreement is made the rice mill owner will inform farmers about the
deal, and farmers, willing to sell their rice for the agreed price can sell their rice at the mill. Due to
the larger contracts rice prices offered by the large traders are higher than those by the local
vendors. Farmers however need to organize the transport of rice to the mill, as well as pay the
milling costs, which are 100K per 50kg bag.
(3) Selling rice at local markets
A third way of trade is that the farmers do organize the transport to the local markets themselves.
In this way they exclude the local vendors from the trade line and directly sell their rice at the
places where the local vendors would have sold their rice. Due to the requirement of good
transportation facilities, only rich farmers with enough financial and physical capital (e.g. oxcart
and oxes) are able to use this option.
(4) Exchange of rice for maize
The rice is exchanged to maize with other farmers in the village or surroundings places. The
exchange ratio is one bag of rice to one bag of maize.

farmers, which allowed these farmers to wait for better market prices and obtain a maximal
profit for their rice. The market did however not revive during the winter season of 2010.
Only in late November 2010, six months after the summer harvest, a deal was made with
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RAB- processors from Blantyre and some large vendors from Lilongwe. RAB processors
purchased a 100 ton of polished Kiromberu at a rate of 124 K/kg and the vendors from
Lilongwe purchased 80 ton of un-pounded Kiromberu for 85 K/kg. Farmers were
disappointed, as the projected prices “promised” to them were in the range of 150-160 K/kg.
In addition a large part of the farmers, although they kept the rice for six months, needed to
sell the rice by themselves (the total estimated production of these farmers was 375 ton) in
order to find a better price. According to the WUA-president the lack of a good rice market
was caused by the international trade restrictions put on rice by the Malawian government,
see BOX VII.

BOX VII: Impact of export control on rice prices in Domasi-irrigation scheme
The president of the WUA explains: “this year the Malawian government enforced a policy against
cross-border trade of cereals in order to avoid national food shortage through excessive export.” He
explains: “usually four or five businessmen of Zambia come to Domasi-irrigation scheme in order to
buy rice. This year, however, only one of them succeeded to obtain a trading license. All the other
businessmen failed, due to the high amount of money to be paid for the permit (Interview president
th
of the WUA, No. 96, November 17 2010).” According to the president the lack of buyers and
competitive bidding prevented him to realize a good price for the farmers with the Zambian buyer. As
a result the Zambian buyer was able to purchase a 210 ton of polished TCG-10 at an average 95
***
K/kg. This is indeed a low price, if compared to the average prices for polished TCG-10 in the
previous summer seasons 2008 and 2009, when the prices were respectively 110 and 120 K/kg
th
(Interview president of the WUA, No. 96, November 17 2010). Review of trade policies, indeed
reveals the presence of trade restrictions since 2005, which include an export ban on staple crops,
including rice, which can be enforced in periods of projected food shortage (WTO, 2010; pp. 28 note
49). In addition an export licensing regime has been introduced for products, including maize and
rice, for which foreigners need to obtain a trading license (WTO, 2010; pp. 29, note 50 and Agritrade,
2010). According to the president of the WUA the high amounts of money to be paid for these
licenses prevented international rice traders to come to Domasi-irrigation scheme.
*** The 210 kg ton of rice were collected in seven truckloads of 30 ton. The first two trucks of 30 ton
came in May and the price was 110 K/kg, four trucks came in June and the price was 95K/kg and one
truck came in July and the price was 85 K/kg.

As the estimated total production of Domasi-irrigation scheme of the summer
season of 2010 amounted 2600 kg-ton, the president of the WUA continued contacting
other potential traders. Due to the bad market conditions only small deals were made
including another deal with RAB-processors (Blantyre) of 45 ton of polished TCG-10 at a
price of 110K/kg in August. Further a deal of 30 ton polished TCG-10 was made with small
traders from Mangochi at a price of 95 K/kg. These traders collected the rice with a 5 ton
lorry, which came one time in August, three times in September and twice in October. The
lack of a favorable market was one of the reasons mentioned by the farmers not to trade
their rice via the rice mill but try to find a market at their own. Although the market prices
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were poor for the farmers the rice prices
were high in the shopping centers in the
large cities, such as shown in figure 50.

Figure 50: Rice price of polished kiromberu in
Lilongwe. The price is 255 K/kg (farmers price was
124K/kg)
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7. Discussion and Conclusions
Introduction
In this chapter the findings, presented in chapter three till seven, are discussed in
order to analyze how the water distribution by the WUA, and farmer investments to rice
impacted the yields of the farmers during the winter season 2010. The individual as well as
cumulative impact of these factors on the rice yields are discussed. As explained in chapter
three, winter season 2010 was an exceptional season, as the cultivation schedule was
severely impacted by a conflict on land and water allocation. As a result it was the conflict
which influenced the rice yield of farmer mostly in the winter season of 2010, rather than
the factors included in the research questions. The conflict impacted the rice yield of
farmers this winter season in two ways. In the first place more than fifty per cent of the
farmers decided not to cultivate anymore. In the second place the conflict resulted in a low
water availability for the farmers who continued cultivation, after the conflict cooled down
and the intake of the irrigation scheme opened. Due to its major role the impact of the plotsharing conflict, with its roots in the instable institutions, concerning land and water
allocation in the irrigation scheme, on the rice yield is discussed first. In continuation, a
debate is presented of the impact of the conflict on (low) water availability and the relation
between water availability and yields. In the end the relation between labour and fertilizer
investments and yields is presented, as well as a discussion of the investments by farmers of
the three economic classes. It shows that farmers from all economic classes made similar
investments, and that farmers with higher than recommended fertilizer inputs realized the
highest yields.
First of all it need to be mentioned that the delay of the winter season was not
expected by myself, neither by the one of the stakeholders in the conflict. Due to its
“sudden” appearance the rationale for this research “the role of water distribution and
farmer investments to rice yields” was completely overshadowed, because the defined
factors appeared only subordinate to the consequences of the instable institutions
controlling land and water resources in the irrigation scheme. As consequence the prepared
conceptual framework and methodology were not adequate as such to research the nature
of the institutional instability. The conductance of a wide range of interviews with
traditional leaders, farmers and leaders of the WUA allowed, however, to analyze the
conflict to some extent.
Institutional instability
As discussed in chapter three the plot sharing conflict was a consequence of the
institutional instability in the scheme due to the intertwined nature of the new (WUA) and
traditional (senior chief and village leaders) institutions concerning allocation of land and
water resources in Domasi-irrigation scheme. As this institutional instability lasts since the
establishment of the WUA and several quarrels occurred last years, the occurrence of the
plot-sharing conflict should be interpreted within this context. Last outburst was in winter
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season 2009 when the WUA-president had to organize election, due to complaints of one of
the “rebellious” farmers of Mpheta village to TA Kawinge. Due to the political nature of the
conflict and sensitivity of the issues involved it was hard to collect data from the
stakeholders. However, for each stakeholder triggers in the plot-sharing conflict could be
identified. For the group of “rebellious” farmers of Mtambo and Mpheta village this
concerned (I) feelings of ownership among the farmers of Mtambo and Mpheta village, (II)
in-transparent management of the WUA concerning elections, finances and decision making
processes and (III) an unclear position of the senior chief in the allocation of land and water
resources. For the WUA-president this concerned the willingness to prove his control over
land and water resources in Domasi-irrigation scheme to the group of “rebellious” farmers
of Mtambo and Mpheta village, as (I) these farmers do not attend meetings, do not pay plot
and membership fees and do not clean canals, (II) questioned his leadership at TA Kawinge
and (III) caused him to organize WUA elections during winter season 2009.
The conflict started with the nomination of farmers by the WUA-president, who
were requested to share their plots to other farmers. This is a normal practice in Domasiirrigation scheme. In the winter season of 2010, however, the political sensitivity among the
stakeholders could be experienced in the irrigation scheme. In this way the plot allocation
and plot allocation procedures used by the WUA expressed rather a political motives, than a
sound application of existent rules and regulations concerning allocation of land and water
resources among users in the irrigation scheme. Arguments for political incentives were
numerous. In the first place no sound selection criteria were used for the nomination of
farmers. Secondly, a disproportional high amount of farmers, fifty per cent, selected in block
E, which is almost completely owned by farmers of Mpheta village, can in the light of the
triggers mentioned above, hardly be remarked as the result of a random selection. The
number of farmers nominated is also high, if compared to the plots provided to farmers of
Mpheta village in the winter season 2009, only 44. Thirdly, the nomination procedure was
changed by the WUA, as the block leaders and village headmen, normally included in the
selection of farmers, were excluded. Instead the WUA-president selected the farmers
directly themselves. The unequal plot allocation and inconsistent application of plot
allocation procedures of the WUA were also experienced as such by the farmers of Mtambo
and Mpheta village, and therefor also not accepted.
Remarkably, this relative small group of “rebellious” farmers (150 out of 2000),
constituting less than ten per cent of the total farmer population succeeded in their
resistance. In the first place, because they managed to delay the winter season 2010 for
over nine weeks. In the second place, because only one third of the rebellious finally shared
their plot when a compromise was reached. Their success can only be understood by the
understanding of two aspects of the institutional instability concerning allocation of land
and water resources in the irrigation scheme. In the first place it concerns insight of the
dynamics in the field of political forces concerning social carrying capacity of the new (WUA)
and traditional institutions (village chiefs) among the farmers in the scheme. The low social
carrying capacity of the WUA among the farmers and the high social carrying capacity of the
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traditional institutions can be observed from the low attendance of the farmers at WUA
meetings (less than ten per cent of the farmers), the important role of the senior chief in the
daily life of the villagers and the significant role of the senior chief in decisions of the WUA.
In this way it may be stated that the authority of the WUA is sub-ordinate to the political
influence of the senior chief concerning land and water allocation in Domasi-irrigation
scheme. This ranking is not intended by the senior chief himself, as he consequently
mentioned during meetings with the WUA and village leaders, as well as in the interviews,
the WUA as the authority to allocate land and water resources within the irrigation scheme.
This ranking is rather the consequence of the lack of social carrying capacity for the WUA as
authority among the farmers in the scheme, after establishment of the WUA in 1998.
Therefore the WUA-president, invited the senior chief for politic support of the WUA in its
endeavours. The lack of farmer involvement may be explained from the new nature of the
WUA, as land allocation in all land types, occurred with (in)direct supervision of the senior
chief prior to establishment of the WUA. In the winter season of 2010 the majority of the
farmers still depends on the negotiations of the traditional leaders, rather than claiming
their rights as WUA-member themselves during WUA meetings. It were the village headmen,
however, who attended the meetings of the WUA and presented the interests of their
farmers: to access plots in winter season 2010. In this way, the outcome of the WUA
meetings is rather a result from the negotiation among traditional village leaders , rather
than a product of the a group of farmers claiming their rights. With this the mechanism
actually copies the land allocation mechanism used prior to the construction of Domasiirrigation scheme. The only difference is that the meetings of the traditional leaders are
chaired by the WUA-president. It should be remarked that the WUA-president is however
able to exercise some authority himself, as a large group of non-original farmers and village
chiefs, mostly from Namasalima village, are loyal to him. In this way a kind of power
equilibrium was observed in the winter season 2010 concerning plot allocation, as neither
the senior chief nor the WUA-president could enforce his decision.
In the second place it concerns the smart use of both institutions by the “rebellious”
farmers. The “rebellious” farmers of Mtambo and Mpheta village use strategies of
“separation” and “confrontation” this, and other winter seasons, to exploit the political
tensions between the traditional and new institutions. As part of the separation strategy,
the group of “rebellious” farmers of Mtambo and especially Mpheta village just realize their
claims by realization of their own plans without considering WUA regulations. This
concerned, in winter season 2010, renting of plots to others, or cultivating more than one
plot themselves, despite the WUA regulation to share plots to other farmers. In the last
three years it also concerned refusal to pay plot and membership fees, refusal to clean
canals and refusal to attend WUA-meetings. While practicing the separation strategy, the
“rebellious” farmers also seek to legalize their claims, with a confrontation strategy. In line
with this strategy the accountability of the WUA, and if needed, the senior chief is
questioned as was the case in the plot-sharing conflict. In the first place these farmers
questioned the accountability of the WUA concerning plot allocation. It included
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questioning of validity, contents and term of the plot allocation policy (where enough
farmers present at the meeting); the consistency of the WUA in the use of the rule (why did
they receive only 44 plot in the winter season of 2009, while they had to share over 100 plots
in the winter season of 2010) and the procedure to be followed in case plots are shared
(contacting block leaders, and not directly write to the farmers). Their strategy did however
not work, as both the WUA and the senior chief did not accept their claims. In a second
attempt to realize their claim these farmers started therefore questioning the accountability
of their own village headmen, whose support to the WUA, as senior chief, makes the plot
allocation procedures of the WUA succeed or fail. The complaints to the senior chief
included failure to represent ancestral land rights and personal self enrichment though his
connections with WUA-president.

Direct impact conflict on loss of physical productivity
The consequence of the inadequate institutional framework and mal-functioning of
the conflict resolution mechanisms to handle the conflict, caused a major delay of the
winter season 2010 and consequently a major drop in the water level of the river at
transplanting of rice. In addition the major drop in water level, occurring each winter season
in august, was faced six weeks earlier in the rice growth period. A first consequence of the
lower water availability was that the majority of the farmers was discouraged to continue
rice-cultivation. As a consequence over fifty per cent of the farmers decided not to cultivate
in winter season 2010 and only 75,3 of the 169,7 hectares allocated for rice were cultivated.
With an average yield of 3 ton ha-1 this reduction in cultivated area resulted in, at least, a
loss of 283,3 ton paddy rice on scheme level, representing a monetary value of 17,218,560
kwacha (eq. to 113,667 US$).
It was shown that farmers from the rich class were able to deal in a more rational
way with the conflict than farmers from the poor and medium classes. This made more
farmers of the rich class decide not to cultivate, while most farmers of the poor and medium
class decided to continue with the cultivation. As presented in chapter 5, the underlying
reason for this difference in coping with the conflict is caused by the difference in livelihood
capital. The higher wealth status allowed rich farmers to take farming as business, and
decide to invest or not, while for poor farmers rice cultivation is of life necessity, no matter
the conditions. A second impact of the conflict was that water stress occurred already from
the development stage of the rice, the most vulnerable stage for yield reduction, while
water stress would not have occurred at all, considering equal distribution, when the
conflict did not occurred. A third impact is that farmers who continued cultivation showed
adaptive behaviour as they continued the cultivation with Pussa-33 a variety with a shorter
growing period than TCG-10.
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Indirect impacts conflict on water availability in winter season 2010
During the winter season the conflict actually continued, as the water distribution
for the farmers in the rice area was not organized by the WUA. In contrast, the water
distribution to the allocated area for maize was organized by the WUA.
The lack of an organized water distribution caused a chaotic situation in which the
water distribution to the different blocks in the scheme was difficult to follow. A first
practical issue was that due to the conflict my first three months visa expired and I was not
able to follow the water distribution during the initial cropping stage. Secondly, the water
distribution by the farmers themselves entailed that the water distribution was altered each
hour of the day. As it was impossible to make 24-hour recordings, the water distribution
pattern could only partly be recorded, which entailed the water distribution in the mornings.
Although during most afternoons the water distribution pattern was the same, no water
measurements were conducted during night. In this way it is possible that more water was
directed to the tail end during night than day time. It is however questionable whether this
water could also be used beneficial by the farmers as only a few farmers reported to
practice night irrigation. Another lesson is that for a more reliable representation of the
water distribution the water level should have been measured during more days. The
recordings of daily water levels use by somebody in the scheme, during my absence in the
field would have been beneficial in this way.
The low water availability on the plots was rather a result of the low water
availability in Domasi river, than a consequence of the lack of water distribution by the WUA
or the farmers. Prove for this is the low water availability as measured in the main canal and
the absence, or only weak, correlation between the hydraulic distance and water
distribution to tertiary units (Chapter 4) and experienced water availability on the plots
(Chapter 5). The complaints of low water availability by especially farmers in the tail end of
the scheme, including the plots of the “rebellious” farmers, can be explained by the maize
area in the head end of the scheme. The WUA-president namely used a water guard to
distribute water to this maize area on a daily basis. As consequence reliability on water
access was higher for the rice farmers in the head-end of the scheme, as their plots were
locate along the secondaries used for the maize area, than farmers in the tail-end of the
scheme. In addition the WUA-president also mentioned that he could not assist the farmers
in the tail-end of the scheme with water, as they failed to pay their plot fees. It should be
remarked that water distribution within the tail-end was also not equitable, as only the plots
of farmers adjacent to the natural extension of the main canal, or along additional drainage
canals received a considerable amount of irrigation water, while the farmers in the very tail
end of the scheme received almost nothing.
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Relation farmer investments and rice yield
Although water stress was the major factor in yield reduction for all farmers, who
cultivated in the winter season 2010, fertilizer use was of second most importance in the
realized yields. It was shown that the majority of the farmers in the rich and upper medium
class applied the right amount of fertilizer, while some farmers in the poor and lower
medium class did not apply fertilizer at all, applied the right amount, or applied way too
much (Chapter 5.2.3). It was shown that farmers, who applied the recommended amount of
fertilizer, or more, realized the highest yields. Also it was shown that the poor farmers, who
had applied the fertilizer in several small amount realized among the highest yields of all
farmers. Therewith they succeeded in their strategy to realize higher yields, through
excessive fertilizer use, although this strategy was typified as unsuccessful by others.
Overall no differences were observed in the realized yields of farmers from the
different economic classes in the winter season 2010, although the farmers of the rich class
realized higher minimum yields. The same applied for the observed yields in the summer
winter season, in which, if any difference, the farmers of the poor and medium realized
higher yields than the farmers of the medium and rich class. In general the obtained yields
are to be classified as extreme high with average yields of 3 t/ha in the winter season and
average yields of 6 t/ha in the summer season 2010.
Economic productivity of rice in winter season 2010
The majority of the farmers, dependent on rice production in the irrigation scheme,
did not obtain any cash in the winter season, as they did not cultivate. The short term
impacts are lack of cash to obtain primary life requirements in the end of the winter season
and start of the summer season 2011. On the long term these farmers will face lower yields
in summer season 2011, as they lack financial resources to purchase labour and fertilizer.
Regarding economic productivity in general, two constraints were observed for the
farmers to realize high economic return for their rice production. The first constraint,
concerning all farmers, was the lack of a rice market in the winter season of 2010. The main
reason for the poor market conditions were caused by the high prices for trading licences to
be paid by Zambian buyers on the border. As a consequence only one of the five rice traders,
who use to come to Domasi-irrigation scheme succeeded to obtain this license. A second
constraint is the poverty among the majority of the farmers, which disables them to store
their rice and wait for the good rice prices, which often come later in the end of the winter
season. As a result the majority of the poor farmers sells their rice directly after harvest to
local vendors, or even exchanged it for maize. In contrast the wealth of the richer farmers
allowed them to use their rice harvest in a more economic beneficial way. This included
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provision of rice to relatives, transportation and marketing of the rice by themselves at local
markets and storage of rice to wait for better prices of the market.
Reflecting on the research questions, it can be concluded that the rice yield of a
farmer in winter season 2010 was mostly influence by the institutional instability between
the traditional authorities controlling and new institutions appointed to manage land and
water resources in Domasi-irrigation scheme. The rice yield was either impacted as the
farmer decided not to cultivate, or due to the low water availability, in case a farmer decide
to cultivate. The role of water distribution by the WUA, as well as by the farmers, was only
subordinate to the institutional instability and (low) water availability. Although the water
distribution was not at all organized by the WUA, no unequal water distribution, as
consequence of this decision, was observed among the rice farmers. The experience of
water shortage in the very tail-end of the scheme was mostly caused by the general low
water availability, the use of a water guard for the maize area in the head-end of the
scheme during day time, which kept most water in the head-end of the scheme, and lack of
water distribution by farmers in the tail end themselves. Concerning farmer investments it
was observed that highest yield were realized by farmers who applied more than the
recommended amount of fertilizer. No clear differentiations in investments of fertilizer,
labour was observed among the three economic classes of farmers. Regarding economic
productivity it was however observed that farmers with a high livelihood capital are able to
direct their harvest to more profitable economic usages than farmers with lower livelihood
capital. This wealth induced difference increases the economic differentiation among
farmers, making poor farmers becoming poorer and rich farmers becoming richer.
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8. Recommendations
Active involvement of farmers
The instable institutional environment is, as showed, for a large extent caused
though the low carrying capacity of the WUA among the farmers. In IFADs evaluation report
(2007) this is mentioned as a consequence of the lack of dissemination of information by the
educated WUA-leaders to other farmers, and due to ignorance among farmers about their
responsibility in the WUA (IFAD, 2007, pp.11). It was indeed observed during the research
that the knowledge about scheme management was primary rooted in the relationships
among WUA-president, the WUA-secretary and senior chief Mpheta. Delegation of
authority to committees was only observed at small scale. Also from the site of the farmers
low interest was observed to become involved in activities dealing with the WUA,
experienced by the low attendance (lower than 10% of total number of farmers) of farmers
of the winter preparation meetings of the WUA. The current lack of farmer involvement in
the WUA has created a power equilibrium between the traditional and new institutions. As
two institutions can never co-exist, and the traditional authorities recognize the authority of
the WUA, a great task is there for the WUA-leaders and village chiefs to mobilize farmers in
their responsibility as member of the WUA. Actions as proposed by senior chief Mpheta, to
organize awareness campaigns in the villages under his authority for plot fee collection can
therefor only be encouraged.
Inclusive growth
Cooperative marketing was only practiced on small scale in Domasi-irrigation
scheme during winter season 2010. Almost thirty per cent of the total rice production in the
scheme during the summer season of 2010 was traded cooperatively. Although this rate is
significant higher than the marketing rate of 10-15 per cent mentioned in IFAD’s evaluation
report (IFAD, 2007, pp. 30), still major advancement can be made. From an organizational
point of view local and national bottleneck were identified during the winter season 2010.
On a local level this concerned the lack of a farmer cooperative, through which farmers can
negotiate rice prices with traders as a group. At the moment rice marketing is only
organized by the WUA-president himself. The establishment of a cooperative is able to
induce higher involvement of farmers in cooperative rice marketing, as it independent from
the WUA, and able to develop a wider scope on marketing, and value adding opportunities,
through its nature as cooperative. On national level the high prices of trade licences on the
Zambian-Malawian border, prevented Zambian rice traders to enter the country. Due to the
lack of competitive bidding the rice prices remained low in the winter season of 2010. As
Domasi-irrigation scheme produces 10% of rice in Malawi, and rice plays major role in
livelihoods of farmers in Domasi-irrigation scheme, mainstreaming of cross border tradepolicies on national level can results in higher economic return for the farmers, as well as for
the national government.
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Besides these reasons farmers are even more constrained by their poverty, which
simply do not allow them to store their rice and trade it cooperatively. Provision of microcredits to such farmers, such as done by the WUA-president to farmers involved in the AICC
project in the summer season of 2010, allow poor farmers to store their rice and trade their
rice cooperatively. In this way the poor farmers are enable to realize higher economic
returns, which allow them to release themselves from the poverty trap. In this way the
smallholder farmers in Domasi-irrigation scheme can with right be typified as masters of
their own destiny, as cited in Malawian Development Growth Strategy (2006).
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