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Experienceswith Micro Agricultural Water
M anagement Technologies. Swaziland

1. INTRODUCTION
11 Purpose

The study was caried out in sdected countries in the SADC region to develop an

inventory of agriculture water technologies and practices. Swaziland was one of the
selected countries and this report focuses on Swaziland.

This sudy amed to document the practices and technologies used in irrigation especialy
a micro leves in the region particularly those amed a improving the livelihoods of the
rural poor. It dso sought to document the impact, success, adoptability and failures of
initiatives of the different gpproaches by different organization with specid reference to
those initiaives linked to USAID.

1.2. M ethodology

Information was gathered about irrigation technologies and practices in  Swaziland
through interviews conducted and questions asked using the questionnaire in Appendix A
as a basis for the interview. Vegetable and sugarcane farmers were visted. Efforts were
made to sample from a wider range of technologies and practices to ensure that there
would be good representation.  Verification was dso carried out through interviews with
Government  Officers in the Irrigation Depatment of the Ministry of Agriculture and
Cooperatives and Out-grower Development Manager for Sugarcane a Roya Swaziland
Sugar Cooperation (RSSC).

13 Limitations

The main limitaion to this sudy was the lack of documented daa A lot of the
information on smdl scde irrigation schemes and initigtives is avalable only from the
organizations involved in the schemes and can only be extracted through interviews with
those individuds directly involved in the schemes. In the case of Swaziland an added
limitation was time since only three days were spent in the country by the study team. As
a result it was not possble to vigt dl the important Stes and interview the reevant
people. It should be noted that the resource peoples used in the study were mostly from
the sugar industry and could have been biased in their sdection of fidd stes

14. Report structure

This report gives an overview of the water resources and water use in Swaziland,
andyses the technologies and practices used for micro irrigation in the country, outlines
the programs underteken in the promotion of micro irrigation and describes the man

players in micro irrigation development in the country as wel as discusses the potentia




for scading up the most promising technologies and practices before giving some generd
conclusions and recommendations.

2. OVERVIEW OF FOOD S&SECURITY, HUNGER, AGRICULTURE AND
WATER

2.1.  Background tothecountry

Swaziland is a land locked Southern African country sandwiched between South Africa
and Mozambique. The tota land area is 1 736 kn? and the totd populaion was estimated
a 1.2 million people in 2005 of which more than 25% live in urban centres. The main
towns are Mbabane and Mancini. The population growth has been declining from a high
of 3.2% in 1994 to alow of 1.9% in 2002.

Cultivated land accounts for 191 500 ha or 11% of the totd land area of Swaziland.
Irrigated land is 47% of the totd cultivated land.

The average annud ranfdl is 788 mm. Ranfdl is not evenly distributed in the country.
Thelow lands receive around 500 mm whilgt the highlands receive close to 1 500 mm.

2.2. Water resour ces and water use

Swaziland shares dl its rivers with South Africa and Mozambique. In the recent past
there was common bdief that Swaziland had more than sufficient water mainly because
of its low population then and the low demand placed on the resource within the country
and by its neighbours. Over the years, the growing urbanization, changes in agricultura
practices, indudrid and to some extent mining activities have not only increased the
demand on fresh water but have aso increased pollution of water bodies resulting in less
fresh water being avallable. The increased abgraction of water from rivers as a result of
the increased demand, the requirements of the New Water Act of 2003, and the
increesing loss of quaity as a result of effluent have made it necessxry to review
technologies and practicesin irrigation in Swaziland.

Water resources

The country’s tota water resources are estimated at 4.5 km3/yr. Only 2.6 km¥lyr (25% of
total renewable resource) are renewable and the per capitaavailability is 3 125 mé/fyr.

Swaziland is drained by five mgor rivers, Komati, Lomati (Mlumati), Usuthu (Lusuftu),
Umbduzi (Mbuluzi), and Ngwavuma. The boundary of the area drained by each river
has been designated a unit of management according to the New Water Act (Water Act
2003) to enable decentralization of management of rivers to stakeholders or water users.
According to the Water Act of 2003 the recognized water uses in Swaziland include
domestic (primary), indudrid, agriculturd, and ervironmentd (induding in-stream flow
requirements). Mining is not consdered amgjor user of water in Swaziland.



The Water Act 2003 defines primary use as water used for domestic requirements,
sanitation, the watering of animas not exceeding 30 cattle or the irrigation of land not
exceeding one-quarter hectare adjoining or occupied with homestead of not more than 10
inhabitants but does not include the water use by a loca authority for digtribution to the
inhabitants of the area.

While environmental use is not defined but there is a common underdanding that there

should be sufficient water to the environment to maintain aguetic life, wetlands, etc. It is
adso understood that defining this amount of water is a complicated exercise, which

requires scientific information and research. Efforts

Indugtrid use has been defined as “The use of water by an individua or corporation for
any indudrid, commercid, manufacturing, mining or processng purposes and any other
use which will or may dter the chemicd, physcd or biologica quaity of the water or
surrounding ecosystem”

Water use

Water withdrawds are estimated 1 200 n? per capita per year. Agriculture accounts for
96% of al withdrawals, industrial use for 2.4% and domestic uses 1.6%.

Agiculture water needs are directly related to population as wel. Dry-land faming in
Swaziland is popular but due to unrdigbility of ranfal most farmers prefer to increase
ther assurance through irrigated agriculture.  This will continue being the trend as
periods of extended drought are dso being experienced a a reaively higher frequency
than in the past.

The irrigation potentid in Swaziland is estimated & 90 000 ha while the actud irrigated
area stood a 67 000 ha which is 74% of the potentid and just below 35% of the tota
cultivated land. Mogt of the irrigated land in Swaziland is under sugarcane. Of the
67,000 more than 10% of the area is now under the responshbility of indigenous people
who ae faming in different communities as Famers Associations, or individuads. The
growing incluson of new entrants into irrigated farming has further increased the need to
manage the water resources to ensure efficient water use. Such efficient use naurdly
requires improvements in both irrigation technologies and practices.

2.3. Food security, health, HIV and AIDS.
Agriculture and food production

The dgple food in Swaziland is maize but the country does not produce sufficient
quantities to meet domegtic demand and has to rey on food imports mainly from South
Africa Maize is grown mogly by subsstence famers on Swazi Nation Land which
occupies 54% of the country. The other 46% of land is Swaziland is privately owned and

is dedicated to sugar cane and other commercia crops.



Micro irrigation schemes in the country condst mosly of communa smalholder projects
that are characterized by individud family holdings of less than 0.5 ha in typicdly 20 ha
schemes. Water supply is mogtly from smdl dams. The most common irrigation systems
include short furrow and basins, drip kitss commercid drip lines and gravity fed

hosepipes.
Food security

Swaziland is affected by the persstent droughts that have been é&fflicting the SADC

region of late. The Stuaion is made worse by the fact that country is a net food importer
even when there is no drought. World Vision reported that close to 230 000 people, or
19% of the total population, needed food aid in 2005.

The government of Swaziland, through the Ministry of Agriculture and Co-operatives,

has been advisng famers to plant more drought resstant crops. The use of fetilizers in
the more water rich middle and high velds is reported to have significantly improved crop

yields



3. ANALYSSOF GOOD PRACTICESIN MICRO IRRIGATION AND RWH

3.1 Overview

A number of irrigation technologies have been introduced and modified in Swaziland.
Two agpproaches towards irrigation development can be recognized in the country. One
gpproach has been driven by commercia interests to address water losses and reduction
in labor. The second approach has been driven by the government and NGOs with an
overdl objective of poverty dleviation. Of late there seems to be a convergence of these
two agpproaches in an effort to ensure sustainable development. One of the main features
of this convergence is the promotion of smdl holder outgrower schemes by the man
Sugar estates.

The commerciad gpproach has over the years promoted irrigation systems that include:
i) Drip Irrigation (line sysems).
i) Micro jets.
i) Center pivot irrigation.
V) Sorinkler irrigation (semi- portable sets and dragline systems).

The poverty dleviation approach has tended to promote the following systems:

i) Short furrows

i) Direct applicator hose-pipe

i) Drip kits.

iv) Sprinkler irrigation (semi- solid sets and dragline systems)
V) River bed suction sysemsfor drip irrigation.

A gened obsavation from the fidd vists is that Swaziland promotes smadl-scde
irrigation by conventiond means rather than micro irrigation technologies. On average
Swaziland's commercid irrigation sector is relatively advanced in comparison to other
SADC dates. The various types of technologies and the ingtitutions promoting them are
highlighted in the Table 1 below.



Agriculture and

Table 1: Technologies and practicesin small scaleirrigation in Swaziland.

Technologies /practices | Source of | Source of water & | Energy Service provider End user
technology access requiremen

ts

Drip irrigaion Imported  through | Surface water (run —| Electric Sweziland Electricity | Community groups such
locd agents | of river and dams) power Board. Spares ae|as Fame Associdions
manly from South avaldde through locd | and latdy individuds.
Africa agents but not

mai ntenance.

Center Pivots Imported  through | Surface water (run — | Electric Swaziland Electricty | Community groups such
local agents | of river and dams) power Board. Repars and|as Famer Associations
manly from South Mantenance ae non | and lady individuds.
Africa exigent in Swazland is

sourced externdly.

Water harvesting (dams) Locd driven by | surface Non Government  mainly  the | Community

Feading direct | government Minigry of Agriculture

goplication and  short and Coopeaives (the

furrow systems. Land Development

Section)

Drip irrigetion Imported manly | surface Manud Community community

Promotion and provison| from South Africa (Treadle

of drip kits to famers in| through the Donor pump)

community gardens. Funds

Bucket irrigation Hf desgn Surface manua - Community ad

individuals and schools

Sprinkler system Imported from | Surface Water (run of | Electricity Swaziland Electricity | community
South Africa| river and dams) Boad only for power.
through locd Locd dedes provide
dedlers. backup but not much.

Treadle pumps imported groundwaeter manua NGO and Minigry of | community




Technologies/practices | Source of | Source of water & | Energy Service provider End user
technology access requiremen
ts
Cooperatives (through
the Irrigation Section)
Hoppy Irrigation Sysem Imported from | Surface Electrica Sweziland Electricity | SWADE Aress
South Africa Board. Maintenance
mainly for corners non- existent.
in  center pivot
irrigation.
Direct gpplication Locdly deveoped | Surface (gravity) None Minigry of Agriculture | Women’sscheme.
technology usng and Cooperdives.
imported parts.
River bed suction system Locdly deveoped | Surface None Kwasa Farmers | Farmers Association
usng technology Asocidion.
from the mines




Sources of technology

The technologies used in Swaziland are imported mosily from South Africa through loca
agents. Successful attempts have been made to assemble ‘hybrid systems that couple
pats from different irrigation sysems such as the so caled ‘direct gpplication system’
described in greater detall |ater in the report.

Discussons with minigry officids reved an enthusasm by the officads for the country
to be sdf rdiant in the provison of technologies. However the capacity of the country to
economicadly manufacture these technologies remans subdued given it levd of
devdopment and the sze of the nationd economy. The rdiance on South African
technologica manufacturers is to remain for a condderable time to come. Consequently,
dl povety dleviation atempts through technologicd advancement in Swaziland will
have to rely on the south African market or beyond.

Water sources

All irrigation water in Swaziland is drawn from the run of river and most schemes are
naurdly located in the river vdleys Swaziland's rivers are semi-perennid  dlowing
farmers to irrigate for most of the year. Partly because of this gpparent abundance of
water groundwater is not accorded high priority in irrigation development in Sweziland.
There is need for a rethink of this pogtion primarily because the country has reasonably
good groundwaeter resources, groundwater being in-Stu has the potentid to benefit more
households than those in surface based irrigation schemes and lastly because ground
water is ided for micro irrigation technologies such as the drip kits that are usudly
promoted in poverty dleviation initiatives.

Ranwater harvesting, particularly from rooftops, is not promoted enough in Swaziland.
Given the proliferation of modern dwellings in the rurd areas of the country (the Swazis
favour big buildings) ranwaer harvesting and complementary household gardens should
be encouraged in the country.

Service provison and back up support

All irrigation schemes for communities are designed and approved by the Ministry of
Agriculture and Co-operatives. Back-up support for high tech technologies such as drip is
not formdly organized and the communities have to rdy on mantenance from locd
agents who operate on behdf of South African based companies. This arrangement
results in down times of between 2 and 12 weeks and tota loss of crop for some farmers.

Maintenance of the dectricity supply system and pumps is usudly provided by the
Swaziland Electricity Board or their designated agent.

It does gppear as if the issue of back-up support is not given due consideration by both
the government and the NGOs that promote irrigation for poverty dleviation. For



exanple, only one officd from the Minigry of Agriculture and Co-operatives is
recognized by the people on community based irrigation schemes. Such a Stuation arose
because insufficient manpower is dlocaed to commund irrigation schemes by the
ministry and no capacity building plan has been put in place for both the minisry’s staff
and the communities themsdves. This scenario threstens both continuity and viability of
the projects Since extension services are virtudly non-exisent.

It is the recommendation of this study that more effort be put in capacity building for
both the ministry and the community members to improve the management of the micro
irrigation schemes as wdl as the opeaion and mantenance of the irrigation
infrastructure.

Performance

The low tech technologies such as the direct application and short furrow are reported to
perform within ther desgn specifications with minima breskdowns. The drip systems
have higher falure rates. The officias reckon they observe blockages in between 20% to
40% of drip lines a every annua re-commissoning.

The study noted that there are no systems for documenting the performance of trhe
various technologies. The figures quoted for water use efficiency are the design estimates
that are not derived from the system operation. It is imperative therefore, that proper
monitoring sysems be put in place to document the performance of the irrigation
technologies in use. Judging from the experiences of Zimbabwe, NGOs and other donor
agencdes in micro irrigaion in Sweziland will benfit immensdy from the use of
academic indtitutions such as the universty which can offer ther students for research
projects.

Costs

Micro irrigation development in Swaziland is spearheaded by government, NGOs and
private busness. Usuadly the government or donor provide funds for irrigation
infrastructure and mgor cepitd outlays as soft loans. The communities bear the full
burden of operations and mantenance cods. Because of this arangement some
community schemes send some of their members to be trained by the locd agents in the
maintenance of ther irrigation systems.

The issue to be addressed is how much the government/donor subsidy should be for the
capitd outlay of a commund irrigation project. Whilst the government. AND donor
philosophy has aways been that communities cannot afford so more has to be provided
for free officids operating on the ground report that those schemes were the community
monetary contribution is dgnificant tend to be better managed and maintained whilst the
members develop a greater sense of ownership of the project.



Leve of use

Water use in micro irrigation schemes in Swaziland is single purposg, i.e, only crops are
grown and the water is used for nothing dse. Schemes are managed as communa
associations or as communa groups and individua holders within the scheme.

Plot szes vary from 0.06 ha to 10 ha for individua holdings. On average each scheme
covers between 10 to 250 hectares of land.

The study could not carry out an audit to determine the optimum plot sze for maximum
benefit a the household level. However, the issue needs a thorough investigation so as to
asss government/donors to channd resources for maximum economic benefit.

An aea that has not yet gained prominence in Swaziland is multiple use of water. The
thinking in both the government and irrigators is that irrigation water has a sngle
purpose.

Contribution to wdfare

Tha micro irrigation schemes contribute towards income generation is not in doubt.
However, the contributions depend on the type of scheme, the socio-economic dtaus of
the beneficiaries before the scheme is introduced and how the scheme is run. In a
maority of the cases beneficiaries usudly do not have a rdiable source of income before
the scheme is introduced. In the more successful schemes the origind members employ
others and become only board members.

Whilst no hard facts could be obtained as to how welfare has improved because of the
irrigation schemes, it generdly agreed by both government/donors and the beneficiaries
of the irrigation schemes that there is some improvement in the people's lives. Perhagps a
a mord plane what needs to be addressed is & what levd should poverty dleviation
interventions leave the beneficiaries — should they just have enough to survive without a
change in their economic datus or should they bresk out of ther poverty cyce
completely and become financidly independent?

Environmenta impacts

Though no environmental impact sudies have been caried in Swaziland it is generdly
accepted that the smdl scde nature of the schemes mean little damage is done to the
environment.

10



3.2.  Communal useof commercial drip — out grower schemes

The sugar industry has been promoting the use of commercid drip in community owned
and managed sugar growing schemes.

Technical description

This is a sandard drip irrigation sysem in which water is supplied to the plant directly
from buried PVC pipes of diameter range from 6 to 12 mm. Drip lines can be as long as
150 m.

Extent of use

The commercid drip is used in the so-cdled out grower schemes for sugar cane
production in the lowveld of Swaziland. In the out grower system land is avaled by a
large sugar edtate to a group of farmers and Start-up capitd is provided by a financing
inditution in the foom of a loan often payable over four years. The group of farmer
operates as a co-operative and is obliged to sl their produce to the estate owners. Often
the group of farmers employs permanent staff and hardily work the fieds themsdves.

Operation and maintenance

The back-up support for the out grower schemes is normaly provided by the edtate
management a a nomind fee. The famers employees cary out routine maintenance.
These employees do not have any formd training and only use the experience gained
during their employment to operate and maintain the system.

Level of community involvement
The famers often work €sewhere and leave the fiddwork to their fidd workers. The

Chairmen of the farmers group doubles up as the generd manager and is the point person
for any given out grower scheme Family involvement in the schemes is minimd. Often
the scheme locations are avay from settlement aress as they are part of former edtae
land.

Costs

Cogts vary from scheme to scheme and may differ by as much as 25% to 40% for the
same scheme sze. The generd range of capita costs is E25 000 to E30 000 per hectare.
Energy costs average E0.37 per kWh while labour costs were given at between 12 and 17
man-days per hectare.

Effectiveness of technology/practice
Yidds on the out grower schemes using drip range between 98 and 102 t/ha as compared

to the estates that produce upwards of 110 t/ha

SQuitability

The use of commercid drip by communities gill needs to be evauated. The out grower
schemes seem to be an extenson of the edate sysem which fosters an employer-
employee reationship rather than group growth and commund benefit. The inditutiona
arangements associated with the out-grower schemes seem to favour and are too

11



dependent on the chairman — a weak chairman results in poor scheme performance whilst
a drong charman may result in better peformance and direct persona gan to himsdf.
Naturaly, organizationa conflicts are prevaent in the out grower schemes.

Environmental benefits
This gill needsto be evauated.

Advantages
The main advantage is that more people benefit from profit sharing and that more people
are employed as compared to the estate system.

Disadvantages

This is an extenson of the estate system. Inditutiona arrangements are weak. Roduction
isless than on the estates.

Cultural acceptability

The system tends to dter the traditiond power dynamics. In cases were the chief is not
the chairman the later can have and even exert influence equa or surpassing that of the
chief. As a reault socid tensons are eadly created. The employer-employee nature of the

schemes creates new socid hierarchies tha may not be in tandem with traditiona
authority.

Potential for up scaling

With better organization, inditutiond arangements and infidd management the out-
grower sysem may be ided for commercid sugar production in Swaziland. The system
can be replicated in countries were estate crops are grown. Examples of countries that
may take the sysem up ae Zimbabwe for sugar, tea, coffee ad fruit orchards,
Mozambique for sugar cane, tea and cashew nuts and Mdawi for tea.

3.3.  Semi-portable sprinkler

This gurinkler sysem has been promoted in sndl-scde group managed irrigation
schemes in Swaziland.

Technical description
In this sprinkler system the supply and main lines are permanently buried in the ground
whilst the laterals are fed from hydrants and can be moved from one place to another.

With this arangement it is possble to irrigate a large area with few laterds as long as the
design specifications are met.

Extent of use
The prectice is promoted in most of the World Vison supported community irrigation

schemes in Swaziland. Such schemes are common in the high and middle velds in the
country.

12



Operation and maintenance

High wear and tear of the laterads is common because the laterd are transported and
shifted in postion manudly and are lad and connected/reconnected frequently. Sights of
deformed or twisted and abandoned aduminum pipes are not uncommon. More till needs

to be done in managing the semi- portable sprinkler system.

Level of community involvement

Because of the manud nature of latera changes, labour is required. As a result dl family
members can paticipate in the irrigation practice. The man issue is management of the
many people who will be paticipating. It was reported that arguments do aise on
irrigation frequency and cycles especidly in cases were famers operae ther fidds as
individuas

Costs

A 10 ha scheme costs about E30 000 to establish including pump, mainling, lateras and
sorinklers. O&M costs vary from scheme to scheme. The mgor costs for O&M ae
energy (electricity) and labour.

Effectiveness of technology/practice

The sami-portable sorinkler system has been very effective in terms of changing the
people’s lifestyles were it has been used. Some schemes have reported revenues of up to
E40 000/ha and have markets as far afiddld as the UK. The usars of the sytem have
tedtified to the pogtive change in their economic status brought about by the use of such
systems.

Quitability

Swaziland is high rainfdl country and the rivers flow for long periods of the year
(between 9 and 11 months). The country is therefore suitable for the run of river schemes.
Wheat requires more atention is the management of the systems.

Advantages
The systems can be established without the need for a lot of laterds and sprinklers when

compared with permanent systems Water efficiencies are generdly higher than for
aurface sysems. The system combines features for commercidization as wel as poverty
dleviaion through communa operation.

Disadvantages

The system requires good community management skills to reduce physica damage to
the laterds as wdl as reduce interpersond conflicts. The system requires a high capita
installment to establish and a power source to operate.

Cultural acceptability

The sysgem is very welcome among the communities and is viewed as “red irrigation”
when compared to drip kits and treadle pumps.

13



Potential for up scaling
Given Swaziland's aundant surface water resources, particularly in the middle and high
velds, this sysem may be ided for the communities to engage in commercid production
of vegetables and maize.

34. Direct applicator hose-pipe.

This is a uniqudy Swazi desgn which solves ore of the main disadvantages of surface
irrigetion, namely how to uniformly distribute the water in the irrigation area.

Technical description
In this system a
hose-pipe is fitted
into a risomdic
dand on gravity
pressured  pipes.
When a hose pipe
IS inserted into the
risomatic dand it
pushes a bdl vave
sysem down thus
opening the pipe
and dlow water to
flow into the
hosepipe.  When
the hosepipe is
removed the vave
shuts and flow is
stopped. This

design dlows
water use to be
regulated as wdl
as be digributed
uniformly

throughout the
irrigation aea

gnce water is only
avaldble when
one wants to use
it. It is dwo
possble, though it
is not yet beng
practiced in the : : :

COurTy, o Figure 3.1 The direct applicator system.
measure the flow of water by ataching a meter to the risometric stand.
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Extent of use
The system is being used only at the Nkwene irrigation scheme in Swaziland.

Operation and maintenance

At the Kwene irrigation scheme each individua farmer operates four plots of 30 m by 5
m each. Farmer groups are organized around a hydrant from which they draw water.
Seeds are grown communaly by the group but each member is responsble for their crop

after trangplanting.

The government provides maintenance of the sysem and is aso respongble for system
design and capitd outlay.

Level of community involvement

Only women and children work on the plots. Men generadly do not approve of the scheme
and often prevent ther wives from working in the scheme during the rain season
preferring that they work on the family dry land fams. As a result the scheme modly lies
idle in the rain season.

Costs
The cods scheme st up, operation and maintenance were not avalable. Generdly, no
records of scheme operations are kept.

Effectiveness of technology/practice
It is clear that the system saves and uniformly didtributes water compared to a surface
irrigation system. Beyond this the scheme performance till needs to be eva uated.

Quitability

The sysdem is ided for gravity fed sysems where water didribution is not uniform aong
furrows. The system dso offers an opportunity for messuring the amount of water used
by each irrigator and will therefore go a long way in promoting water charging and
consequently water use efficiency.

Environmental benefits
Thereis grester water flow contral.

Advantages

Uniform water digtribution is achieved within the scheme. Water is saved. the users need
not give each other turns to irrigate as al can access water a the same time. The exact
amount of water used by each irrigator can be measured (if such a need arises). The
system requires no energy input.

Disadvantages
Only feasible were a substantid head can be developed to dlow for effective risometric
dand operaion. The sysem will not work on very flat ground. The technology can be

adopted for the household leve. He system rdies entirely on the run of river.
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Cultural acceptability
The use of hose pipes is generdly accepted and even liked by children so the system is

good for family based schemes.

Potential for up scaling
The sysem is pefect replacement for the furrow sysem and should be adopted fro
previoudy furrow based schemes.

35. Riverbed suction abstraction system

This abdraction sysem is designed to solve turbidity problems associated with surface
water when used for drip irrigation. The asign is uniquely Swazi and is dill to be tested
a alarger scae.

Technical description

Water is abdtracted from below the riverbed leve. A filter conssting of a gravel pack of
two to three layers of different grain Szes underlan by danless sed dranes is
congructed on the riverbed. Water filters through the filter pack by gravity, collects at the
bottom and is pumped to another system of filters closer to the point of use. One or more
filters can be placed after the pump.

Extent of use
The use of this sysem is dill very experimentd and is limited to the Dvokoliwako
irrigation scheme in the Kwasa area of Swaziland.

Operation and maintenance

When it clogs the filter pack can be cleaned by either forcing back wash water of by
amply dismantling the pack and refilling it with fresh or washed sand. No expetise is
required and the farmers do it themselves.

Level of community involvement

Day to day community involvement is not relevant nor desrable snce the sysem is only
for water abstradion. The community may assg in condructing the filter pack by
ferrying the required sand and gravel or by contributing financidly towards purchasing
the stainless stedl screens.

Costs
Costs could not be ascertained for this technology. It has to be noted however tha this
technology is only used in combination with another technology, in this case drip lines.

Effectiveness of technology/practice
Not yet verifigble.

SQuitability
The system is auitable in those aress where clean groundwater for drip systems is not
reedily available. Thisis generdly the case with the middle and high velds of Swaziland.
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Environmental benefits
None that could be verified.

Advantages
The sygem diminates the need for commercidly desgned primary filters for drip
sysdems tha use surface water. The system operates with minimum intervention and is

easy to maintain and repair.

Cultural acceptability
Cannot be verified snce only one Ste usesthis system.

Potential for up scaling
The system may beided for those areasin which surface waters have a high turbidity.

36. Thetrench garden

This system received massive support from the government of Swaziland as it was seen
as a way of dleviating the impacts of HIV/AIDS. The sysem was promoted on the

nationa media and through field extenson g&ff.

Technical description

The trench garden is a smple 5m by 1 m grip of land in a household's backyard where
“5 cabbages’ can be grown and irrigated using “grey water” from household chores such
as dish washing, laundry and bathing.

Extent of use
The system was nationally promoted but take up was poor.

Operation and maintenance
Noneisrequired.

Level of community involverment
This was a top-down promotion and the community never redly took aliking to it.

Costs
Codts are nomind since they are “just for the cabbage seeds’!!

Effectiveness of technology/practice
People rejected the practice.

SQuitability
The practice sounds good on paper.
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Environmental benefits
The practices reduces the amount of nutrients going to the main sewers in the case of

reticulated sewer system and reduces groundwater pollution in the case of loca disposa
of household wastewater.

Advantages
Uses water that was going to be wasted anyway.

Disadvantages
Grey water not quite attractive to the user particularly for the growth of food crops.

Cultural acceptability
People do not like the idea of “edting their waste’.

Potential for up scaling
Minima unless cultura perceptions change.
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4. REVIEW OF AGRICULTURAL WATER PROGRAMS

41. I ntroduction

Swaziland is gradudly moving away from farming for livelihoods towards commercid
production in a number of areas. In dl the places visted and the interviews conducted
indicated a move towards commercid crop production. In one of the project (Nkwene)
aress vidted where the mgority farmers are women the technology introduced there was
the direct gpplicator mainly because there were problems around the ability of the system
to meet crop water requirements. Prior to the introduction of this technology it was
confirmed that cycling around for dl members was not easy but since the introduction of
the system dl members were able to irrigate when they needed to. There were problems
highlighted in this project, which included marketing of produce, the drought, and the
shifting priorities in summer when maize is to be grown in members homes for grain. It
was adso observed here that there are maintenance related problems and that planning for
preventative maintenance was not given high priority as there was no mention of money
et asde for maintenance.

4.2.  Donor/NGO supported programs

General

The other  scheme
vigted down the
Mkhondvo river,
which had been
edablished through an
NGO cdled World
Vison, wes dso a
farmers association
whose composition
was modly family
units headed by men.
At this stheme the
sysem used was
dragline sprinkler with
a pump feeding
directly to the system.
(See Figure 4.1) This

project looked very | _ . . S
good and the chairman | Figure 41 An NGO financed community meneged irrigatior

was of the opinion that | Schemein Swaziland.

it is sudanable and
marketing was not that much of a problem because of their proximity to one of the mgor

cties (Manzini) in Swaziland. The energy for irrigetion is provided through a power line
sourced from the Swaziland Electricity Board.
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43. Private sector initiatives

When sugar prices were very good the government of Swaziland encouraged
communities to engage in sugarcane farming in a number of areas. Funding was made
avalable through a number of financd inditutions in Swaziland which incdude but not
limited to:

?? TheSwazi Bark,

?? Swaziland Water and Agricultura Development Enterprise (SWADE)

?2? The Enterprise Trust Fund (ETF) which later became Swaziland Devel opment

Finance Corporation (FINCORP)
?2? Swaziland Industrid Development Company (SIDC)

Communities were encouraged to resettle and dlow for the mogt irrigable areas to be
used for such projects. This indeed took place and hence the birth of farmers associations
such as Bambanani Baimi Farmers asociation which was vidted a Hlane in the lowved
in Swaziland. This farmers association obtained its water from Royd Swaziland Sugar
Corpordtion's share after the company had ingdled drip irrigation on large hectares of its
land but was intending to expand the mill in order to be competitive. In its quest to
expand the mill it then gpproached communities nearby and asked them to venture into
sugarcane farming given the financing facilities that were being made avalable and its
commitment was to give up some of its water dlocation to these farmers.  These farmers
have used sysems incuding subsurface drip irrigation.  The subsurface drip irrigation
system has been very profitable in that it saved the farmers both water and energy codts.

However, there are problems around the system some of which include this being a new
sysem to new farmers whose exposure and experience in irrigation is rather limited. The
man aea which has been neglected and will become a problem and affect the
sudtainability of such schemes is the lack of preventative mantenance. This will not only
affect the projects established through RSSC but dso those established through SWADE
according to the Outgrower Development Manager at RSSC.

All the projects visted here are projects who in my opinion have a potentia for upscaing
provided marketing improves and busines skills are imparted to the famers. In the

projects visted there were obvious benefits to the loca communities in that eectric
power and water was brought nearby and this has enabled those communities to benefit in

terms of bring power and water to their houses.

44.  Government supported initiatives

The Lower Usuthu Smallholder Irrigation Project

The scheme is targeted & smdlholder sugar cane growers in Centra Swaziland. The
project is to be run by a government controlled enterprise, the Swaziland Kamati Projects
Enterprise (SKPE) and will be financed to the tune of USD24 million. The main

objective is to “increase household income, enhance food security, and improve access to
socid and hedth infrastructure for the rura people...”
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5. SUMMARY OF KEY ACTORSIN MICRO IRRIGATION AND RWH

There are bascdly four types of actors in micro irrigation in Swaziland, the government
(usudly with assstance from bi and multi laterd donors), the NGOs, the private busness
and communities. The lagt are generdly the targeted beneficiaries of the micro irrigation
initiatives

5.1.  Thenational government

The minigry of Agriculture and Co-operatives is responshble for the development,
management and monitoring of most smdlholder schemes in the country. Among ther
man tasks are;

) technica design survey and supervison,

i) provide irrigation equipment,

i) organization and formulation of community associaions

1v) farmer training

V) financia support in the form of grants and loans to farmers,

vi) development of locdl legd frameworks, congtitutions, etc

vii)  organizing market support and (export facilitation)

Though these terms of reference for the minisry do look impressive, the redity on the
ground tdls a different story. The minigry is understaffed in reation to the needs of the
micro irrigation sector in the country. In fact, from the field vidts it does gppear as if
mos beneficiaries of commund irrigation schemes recognize the name of a dngle
individud in the minigry! Mog daff involved in micro irrigation has an engineering
background. As such their appreciation of socio-economic issues is limited. The result is
that no capacity building interventions are put in place in most of the schemes. Training
in marketing, community organization and budgeting is virtudly non-existent.

The other government minidries involved in micro irrigetion incude the minigries of
Hedth, Home Affars and Naura Resources. The role of these minigries in micro
irrigation is very minima. In fact, there are no terms of reference for their @ticipation in
the promotion of micro irrigation technologiesin particular.

5.2. External support agenciesand NGOs

Severd ESAs and associated NGOs operate in the micro irrigation sector in Swaziland.
The mgor NGOs include World Vison, ACAT and Farmer's Foundation. World Vision
is very active and visble on the ground in Swaziland. The driving force for intervention
by NGOs is clealy dated as poverty dleviation (the motive of cause may be something
else). The main activities of NGOs include:

) Provision of equipment such as treadle pumps, drip kits, €tc.

i) Provison of start-up finance for communally owned schemes
i) Provision of training services for established community schemes
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The NGOs often identify communities, or households within communities, that are in
need of livelihood support. Based on the NGOs assessment it then recommends the type
of technologicd intervention that may hdp in povety dleviation. Though vidted, the
communities are sefldom involved in the choice of technology. This gpproach may have
contributed to the low uptake or poor mantenance of some of the micro irrigation
technologies such as the trench garden.

World Vison has expanded its brief in micro irrigation to go beyond mere poverty
dleviation to focus more on development assstance. The NGO has been promoting the
provison of loans to commundly managed and owned irrigation schemes. However,
World Vidon sees itsdf as an organization for the rights of children and therefore does
not consder its efforts in this regard as its core busness. The NGO dso offers basic
cgpacity building in community based management, financid management and operation
of mantenance. However this activity comes low in the packing order such that its
impact may be minimdl.

The operation of NGOs in Swaziland is amilar to tha in other SADC countries such as
Zimbabwe, Zambia and Mdawi. The locd NGOs feed into programs run by Externd
Support agencies such USAID and DFID and provide the link for such ESAs and the
locd communities. However, what is worrying is tha these organization are not very
forth coming in reveding this rdationship.

The capacity of the NGOs to continue playing a dgnificant role in the promotion of
micro irrigation technologies could not investigated fully during the course of this study
but it could be deduced that more funds could be avaled to the communities if NGOs
played only an advocacy role and let the community based organizations ded directly
with the ESAs in financid matters and selection of technologies.

Table 2 summarizes the main actors and their rolesin micro irrigation in Swaziland.
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Table 2. Main actorsin micro irrigation in Swaziland.

Name of | Physical Address Website Project in irrigation for | Contact person Technologies [practices
NGO/Agent and tel numbers livelihood support promoted
technologies and support
World Vison PO. Box 2870 Community based  projects| Mr. Maduna Sorinkler  (sami-portable),  short
Mbabane that ae amed a providing furrows, direct goplication from
Swaziland jobs and have a commercid low pressure tanks Pumping
+268-422-1665 element. direct from the river usng eectric
driven pumps.
Minigry of | MOAC P.O. Box Community based  projects| Mr. P. M. | Short furrows, direct application
Agriculture 21 Mbabane that are amed a providing| Khumdo (usng hosepipe connected to a
and Swaziland jobs and have a commercid | Mr. M. Ngwenya | riser with a coupling and an
Cooperdives +268-404-2321 element. automatic  vave. Drip kit
through technology. Microjets.
Internationa
donors such as
FAO, IFAD,
USAID
Sweaziland Dlanubeka House Government  company  thet | Mr. Doctor | Subsurface and  surface  drip
Water and | Mbabane ams a usng waer as its| Lukhde irrigation, center  pivot ad
Agriculturd vehide for  devdopment. draglinesrinkler.
Deve opment Schemes ae mostly
(SWADE) +268— 404-7950 commercid with
entrepreneurship capecity
building to ensure
sudanebility.
Sweziland Gwamile  Street A finandng agent manly | Mr. S Nxumdo Subsuface and  surface  drip
Deve opment Mbabane (Asakhe deding with amdl irrigation,  center  pivot  ad
Fnance House) P.O. Box businesses including draglinesprinkler.
Corporation 6099 Mbabane agribusness.
FINCORP Swaziland




Name of | Physical Address Website Project in irrigation for | Contact person Technologies /practices
NGO/Agent and tel numbers livelihood support promoted
technologies and support

+268— 404 -9436
Swaziland 5" Hoor www.sdcc |A financing agent for large| Dr. T. Gina Subsuface  and  suface  drip
Industrid DlanubekaHouse 0.z and gmdl busnesses manly irigetion,  center pivot  ad
Deve opment P.O. Box 866 looking a previoudy draglinesprinkler.
Company Mbabane disadvantaged entities.
(SIDC) Sweziland

+263-404-3391
SWAZI Gwamile and A financing agent for large| Mr. S. Matsebula | Subsurface and  surface  drip
BANK Engungwini and gmdl busnesses manly irrigation, center pivet  ad

Buildings looking a previoudy draglinesprinkler.

Gwamile  Street disadvantaged entities.

PO. Box 336

Mbabane

Swerziland

+268-404-2551
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6. SCALING UP CONSIDERATIONS

A number of issues need to be addressed in Swaziland for micro irrigation to prosper.

6.1.  Irrigation policy

The country has recently developed an irrigation policy that promotes the growth of
micro irrigation in the country as both a vigble dternative and complementary system to
large scde irrigation in the country. The problem, however is that overdl government
policy has not yet put in place the rdevant inditutiond support ingruments for the
implementation of the irrigation policy. Also donor agencies such as USAID have not yet
dovetaled their support to the framework of the irrigation policy.

6.2. Theland tenure system

The country has two different land tenure systems. In the Swazi Nationd Land, land is
owned commundly and there is no free-hold title. This makes it difficult to attract private
cgpitd into the commund lands as there is no security of tenure. The lack of individua
ownership aso means individuds do not fully commit thelr resources to deveoping
proper irrigation schemes.

On title deed land, there is no posshility for smalholder irrigators to penetrate the
system.

6.3. Co-ordination of activitiesin microirrigation

There seems to be pardld approaches to the development of smdl scale irrigation, one
based on semi-portable sorinkler systems for food crops in the middle and highlands of
the country and one based on out grower drip irrigation schemes for sugarcane
production mostly in the lowlands of the country. The pardld agpproaches have different
organizationd systems, the former is more livelihoods oriented whilst the later is purdy
commercid. There is need to co-ordinate and harmonize the activities under these
seeminglly different gpproaches.

6.4. Institutional roles

Swaziland is a traditiond society and has community based structures that may not be
ided for the new initiaives being undertaken by the government and/or NGOs. There is
need therefore to define the roles of such dructures in new programmes to both enhance
upteke as wel as improve sugtainability of the schemes Linked to this is the issue of
community involvement in new schemes. The reationship between donors, government,
NGOs and the communities vis viz the needs of communities needs a thorough review.

6.5. Traditional technologies



Though traditiond irrigation practices have not been discussed in this report it is
recommended that they be consdered in any irrigation initiatives. Focus should be placed

on how to upgrade or adapt such practices and technologies to be compatible with the
new technologies being introduced to the communities.
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7. CONCLUSIONSAND RECOMMENDATIONS
7.1 Conclusons

General conclusions
The main conclusons of this sudy are that:

) Micro irrigation in Swaziland is supported by government, the donor
community and private business.

i) There are two digtinct approaches to smdl scde irrigation development, one
for food production supported by the government and some NGOs and one for
commercid sugarcane production supported by the sugar industry.

i) Micro irrigation schemes vary in sze from 10 ha to 250 ha whilgt individua
plots range in Sze from 0.06 hato 10 ha

iv) Schemes ae run as famer associations, individud plots as wdl as group
holdings within one scheme.

V) The favored technology is the drip sysem followed by sprinkler. However
locdlized initiatives are encouraged.

Vi) The more innovative technologies and practices include the direct goplication,
river suction and the trench garden

vii)  The Swaziland government, the Swaziland busness community and some
donor agencies favour a free enterprise approach to micro irrigation instead of
poverty dleviation and humanitarian approaches.

viiil)  The micro irrigation schemes by government, donors and NGOs support
horticulture whilst the private sector prefers developments linked to the sugar
indudtry.

IX) The mogt probable development line in micro irrigation in Swaziland will be
through the private enterprise approach. However serious thought needs to ke
given for the involvement of the sck, orphaned and vulnerable in future micro
irrigation initigtives.

X)

About NGOs and ESAs
) NGOs tend to decide wha the communities want and prioritise the

technologies to be adopted and the programs to be followed. The communities
are not very enthusiagtic about this.
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7.2.

Finances for micro irrigation initigtives are channded through NGOs from
ESAsto NGOs not directly to the community based organizations.

NGOs seem reluctant to reved the source of their financing, preferring instead
to highlight their achievements on the ground in terms of drip kits digtributed,
treadle pumps ingtalled, etc.

Some NGOs World Vidon in paticular, ae dready venturing into
devdopmental assgance through the provison of loan facilities for
community based micro irrigation initiatives.

Recommendations

General recommendations
This study recommends that:

)

v)

Swaziland continues its focus on the private enterprise goproach to micro
irrigation development. Donor agencies should complement these efforts
ingead of pushing the ‘livdihoods approach only as is done in the other
SADC countries.

Donor agencies channel resources towards the financing of micro irrigation
schemes that have the free enterprise focus as well as those that focus on
povety dleviaion and OVCs Swaziland needs both developmentd and
humanitarian assstance.

Swaziland adopts the rdevant technologies particularly the Drip irrigation
kits for nutrition gardens, for the elderly, sck and OVIs in the rurd poor and
urban poor sections of the society.

Swaziland adopts and maintains the semi-portable systems for commercia
food production by communities in the middle and high velds of the country
and the conventiona drip for sugarcane production by out-grower schemes in
the lowveld.

Swaziland documents the devedopment of micro irrigation schemes and
technologies to date.

For NGOs and ESAs

)

i)

NGOs should focus more on capacity building and advocacy rather than direct
involvement in the provision of technologies.

ESAs endeavour to work directly with locad community based organizations
rather than operate through NGOs asiis currently the case.
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ANNEXES

List of contacts

Name of | Physcal Address and td | Webste Contact person
NGO/Agent numbers
WorldVison | P.O. Box 2870 Mbabane Mr. Maduna
Sweziland
+268-422-1665
Minigry of | MOAC P.O. Box 21 Mbabane Mr. P. M. Khumao
Agriculture Swaziland Mr. M. Ngwenya
and +268-404-2321
Cooperatives
through
International
donors such as
FAO, IFAD,
USAID
Swaziland Dlanubeka House Mbabane Mr. Doctor Lukhele
Water ad
Agriculturd
Development | +268 — 404-7950
(SWADE)
Swaziland Gwamile Street Mbabane Mr. S. Nxumao
Development | (Asakhe House) P.O. Box 6099
Finance Mbabane Swaziland
Corporation +268 — 404 -9436
FINCORP
Swazland 5th Floor Dlanubeka House www.sidc.co. | Dr. T.Gina
Indugtria P.O. Box 866 sz
Devdopment | Mbabane Swaziland
Company +268-404-3391
(SIDC)
SWAZ| Gwamile ad Engungwini Mr. S. Matsebula
BANK Buildings Gwamile Srrest P.O.

Box 336 Mbabane Swaziland
+268-404-2551
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List of documents
Patrick Mgcini Khumao
Extenson Newdetter
Afrol News

FAO

Tambankulu Estates
IFAD

ECS

Lankford
Zande Dlamini
United Nations

FAO

Group and individud training course on irrigation water
resource and environmental impact assessment in aid and
semi arid aress,

Sugarcane Mosaic outbreak, 2005 — ywwwv.ssa.co.sz

Irrigation project in Swaziland, 2005 -
www.afrol.comvarticles/10631

FAO's Information system on water and agriculture, 2005
— Aquastat ?

Tambankulu Estates — www.hul etts.co.za/tambankul u.htrml
Swaziland: Smdlholder agriculturd  development project —
www.ifad.org/eval uation/public_htmi/eksyst/doc/prj/region/
pf/swaziland/sw323.htm

The lower Usutu smdlholder irrigation project, 2001 —
WMWW.ECS.CO.SZ/proj ects |ower usutu.htm

Smadlholder irrigation issue paper for Swaziland, Lankford,
2001 ?

Food Crisis — Swaziland, 2003

Policies for smdl scde sugar cane growing in Swaziland,

2000 - United Nations conference on trade and
development

FAO/WFP crop and food supply assessment mission to
Swaziland, 2003 -

www.fao.or g//docr ep/005/y9665e/y9665e00.htm
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