Improving Plot Holder Livelihood
and Scheme Productivity

on Smallholder Canal Irrigation

Schemes in the Vhembe District

of Limpopo Province

Report to the
Water Research Commission

by

Wim van Averbeke (Editor)
Tshwane University of Technology

WRC Report No. TT 566/13

August 2013



Obtainable from

Water Research Commission
Private Bag X03

Gezina, 0031

orders@wrc.org.za or download from www.wrc.org.za

The publication of this report emanates from a project titled Improving plot holder livelihood and
scheme productivity on smallholder canal irrigation schemes in Limpopo province (WRC Project
No. K5/1804//4)

This report forms part of a series of four reports. The other reports are:

- Growing Green Maize on Canal Schemes in Vhembe: Production Guidelines (WRC Report
No. TT 567/13)

- Production Guidelines for Small-Scale Broiler Enterprise (WRC Report No. TT 568/13)

- Guidelines on Management of Working Animals (WRC Report No. TT 569/13.

DISCLAIMER
This report has been reviewed by the Water Research commission (WRC) and approved for
publication. Approval does not signify that the contents necessarily reflect the views and policies
of the WRC nor does mention of trade names or commercial products constitute endorsement or
recommendation for use

ISBN 978-1-4312-0444-1
Printed in the Republic of South Africa

©Water Research Commission




EXECUTIVE SUMMARY

In South Africa, smallholder irrigation scheme development continues to be regarded as an
opportunity to trigger rural local economic development, even though historically these projects
have not been particularly successful. Smallholder irrigation development in Asia, on the other
hand, was an integral part of the ‘green revolution’, which is widely viewed as having prepared

the ground for the subsequent industrial development in that part of the world.

The limited productivity and livelihood impact of South African smallholder irrigation schemes
has dominated the literature that assessed this type of rural investments. In this report we
explore different opportunities to improve productivity and livelihood impact. The main thrust of
the work was aimed at testing a number of farming system innovations but attention was also
given to social resource constraints. Chapter 1 justifies and elaborates the choice of issues that
were researched. The research was conducted in the Limpopo Province, which is the heartland
of smallholder irrigation schemes in South Africa, more specifically canal schemes, which were
the first type of schemes to be constructed. Many of these schemes remain operational

indicating that they are durable and resilient.

Chapter 2 sets the scene for the project by reporting on a survey of all registered smallholder
irrigation schemes in the Vhembe District. Factors associated with the operational status of
schemes were identified. The findings confirm the continued relevance of canal irrigation and
show that gravity-fed canal schemes are more likely to be operational and to last longer than
pumped schemes. Generally, cropping intensity on smallholder schemes in Vhembe was well
below the optimum values of 1.5 to 2.5 that could be achieved in the area. Water restrictions
were a significant factor in determining cropping intensity. Degree of commercialisation on
smallholder scheme tended to increase as schemes were located closer to local urban centres
and the likely reason for this is provided. Remote schemes require external intervention for
market access but on most farmer-managed schemes such support was totally absent.

Chapter 3 deals with the reality that being part of an irrigation scheme comes with obligations,
which relate to the essence of being a member of a scheme, and that is shared responsibility of
the water distribution infrastructure. The case study of Dzindi provides detailed evidence of a

rapidly decaying water distribution system, which is at least partially due to neglect on the part



plot holders, who have allowed the collective organisation that was responsible for routine
maintenance of the system to collapse. Inadequate routine maintenance and loss of water due
to leaks caused by the poor state of the concrete canals, furrows, regulating devices and the
night-storage dam that supplies the last irrigation block, are directly responsible for the
worsening problem of water shortage at the scheme. As elsewhere on canal schemes, water
shortages are felt first by tail-enders. For this reason, establishment of an effective routine

maintenance system was identified as a critical condition for the sustainability of canal schemes.

Chapter 4 investigates the Trust tenure system that applied to irrigation schemes located in the
Bantu Areas, as elaborated in Proclamation No. R5 of 1963. This system provided the state with
the power to cancel the user rights of plot holders who failed to comply with the many terms and
conditions for occupation of an irrigation allotment. There were also elements in the system that
provided a high degree of security. One of these was the detailed specification of exclusion
rights, which served to protect occupants of irrigation schemes from ‘outside’ interference. The
empirical work identifies the lack of a comprehensive legal framework that enables plot holder
communities to assert their land rights as an important weakness of the current tenure system
on smallholder irrigation schemes in Vhembe. The absence of such a framework has left these
communities vulnerable to outside interference and has rendered their tenure rights more
insecure than before. In the case of Dzindi, land is being taken away to accommodate rising
demand for residential land. This precarious situation is identified as a priority issue for
government attention. If land rights in irrigation schemes are not protected, the recommendation
to develop schemes in proximity to urban centres to provide access to markets, which
encourages commercialisation and tends to enhance scheme productivity, has no validity.
Inadequacies in tenure security were also identified as one of the reasons why the land

exchange market on canal schemes is imperfect.

The work presented in Chapters 5 and 6 explores the potential of using animal draught as
alternative to tractors as a source of draught power in land cultivation. On canal schemes,
animal draught enterprises tended to achieve better field efficiency and turning times than
tractors but tractor enterprises had higher work rates, field capacity, speed, ploughing width and
ploughing depth than animal draught enterprises. Full replacement of tractor enterprises by
animal draught enterprises requires the establishment of four to nine animal draught enterprises
for every tractor enterprise to compensate for the lower field capacity and work rates of animal

draught enterprises. Consequently, besides reducing the carbon footprint of farming,
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replacement of tractor enterprises by animal draught enterprises would also have a positive
effect on rural employment. For this reason, new implements were provided to a selection of
animal draught enterprises to enable them to plough, disk and ridge land as required by plot
holders. It was postulated that exposure to improved service provision by animal draught
enterprises would result in positive perceptions of animal draught among plot holders. Generally,
this was not the case. On the contrary, the change in perception tended towards the negative
instead of the positive. However, increased scepticism among plot holders about animal draught
enterprises presenting a suitable alternative to tractor enterprises was not extreme and there
were a minority of plot holders who developed more positive perceptions of animal draught
enterprises following exposure. It was concluded that there is a market for the land preparation
services provided by animal draught enterprises but this market is limited and considerably
smaller than the market for tractor enterprises. Feedback from plot holders indicated that the
main advantage of using animal draught was a reduction in the cost of preparing land. This
advantage is expected to gain in significance as the cost of diesel rises. Quality concerns raised
by plot holders about the service of animal draught enterprises were real, indicating the urgent
need to improve the technical capabilities of animal draught enterprises through research and
development. Inadequacies in the technical skills of some operators and the lack of suitable
nutrition provided to working animals, especially during winter, were also identified as

constraints.

Chapters 7, 8 and 9 focused on issues of production, with Chapter 7 dealing with irrigation
scheduling of Chinese cabbage and green maize. In the case of maize, the once-per-week
irrigation schedule practised by farmers was found to be best practice. It used less water and
gave the highest irrigation water use efficiency of all the methods that were tested. In the case of
Chinese cabbage this was not the case. For optimum growth and leaf yield of non-heading
Chinese cabbage the soil water content in the upper part of the profile had to be maintained at or
close to field capacity. This required the crop to be irrigated at least twice per week, which is

more often than farmers have access to irrigation water.

The focus of Chapter 8 is on improving green maize production. Research results enabled the
identification of the best performing cultivar (SC 701) and the optimum planting density for
different planting dates but a relatively sparse stand of 2.22 plants m? was recommended for
use by farmers, irrespective of the planting date. Maize streak virus (MSV) was identified as a

major constraint to year-round production of green maize in Vhembe and the incidence of maize



streak disease (MSD) was shown to depend on date of planting. For the cultivar SC701,
incidences in excess of 80% were recorded in the March and April plantings. Use of the MSV-
resistant cultivar PAN 67 by farmers at Dzindi is recommended when green maize is planted
from January to April, when the risk of MSD is highest and SC701 for all other planting dates,
because SC701 produces larger cobs than PAN 67. Intercropping relatively sparse green maize
stands (2.22 plants m?) with pumpkins (0.55 plants m?) was shown to raise gross enterprise
income in green maize production, without affecting water use and cob size of maize. Planting

green maize and pumpkin at the same time provided the greatest benefit.

In Chapter 9 the opportunity of integrating crop and livestock production on canal schemes in
Vhembe is explored, using the production of maize and grain legumes as crops and the
production of poultry as livestock. For that purpose technology was developed to process grain
on-farm for the purpose of formulating poultry diets.

It was found that the biological performance of broilers provided with diets that contained legume
grains that were processed on-farm was sub-optimal compared to that of broilers on a
commercial multi-phase diet. Use of the on-farm feed also reduced net operating income of
broiler enterprises. Indications were that the simple, single-phase on-farm broiler diet that was
tested first could be improved. The challenge that remains is to improve the on-farm diet to such
an extent that net operating income of broiler enterprises using the on-farm diet is higher than
that of enterprises using a commercial diet. Three possible ways of improving the on-farm diet
were identified.

Research also showed that cowpeas can be used as the source of protein for inclusion in layer
diets. Boiling cowpeas for 30 minutes and germinating cowpeas over a period of four days at
room temperature were identified as effective methods to reduce the anti-nutritional factors they
contained. However, using cowpeas as the single protein source in a simple layer diet could not

be recommended at this stage. Recommendations were made for additional research.

Soya beans, the preferred choice of crop, because of its high protein content, performed poorly
compared to elsewhere in South Africa. High temperatures and high humidity appeared to be the
reason why the crop that was planted during the expected optimum planting period (September
to December) performed poorly. Grain of good quality and reasonable grain yields were obtained

only when the crop was planted in February, which caused grain filling to occur during the dry
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autumn and early winter months. However, the average grain of less than 2 t ha™* did not warrant
the production of the crop under irrigated conditions. Cowpeas and pigeon peas were tried out
as alternatives to soya beans. Both crops appeared very well adapted to conditions at Dzindi but
the grain yields that were obtained (<1 t ha™) were too low to consider the introduction of either
of these two grain legumes as a cash crop for smallholder irrigators. The very low grain yield

obtained from pigeon peas was partly due to bird damage.

Various experiments aimed at determining the value of poultry manure for use as a fertiliser in
crop production showed that poultry manure contained important plant nutrients, particularly N
and P, in concentrations that were higher than in many other types of animal manure. Plant
availability of nitrogen and phosphorus immediately or shortly after application tended to be high
and increased over time. From a practical perspective, the study indicated that applying poultry
manure at rates exceeding 12 t ha™ could not be recommended, because of possible negative
effects associated with high application rates of poultry manure in certain crops, such as
pumpkins. Other crops, particularly nightshade, were shown to respond positively to application
rate of poultry manure up to rates of 20 t ha™ under both greenhouse and field conditions, but
these high rates should not be used in practice. Instead, poultry manure could be applied once
at rates of 10 to 12 t ha™ to bring the nutrient status of depleted soils to appropriate levels,
where after the application rate should be adjusted to the nutrient requirements of the crops
being grown. Fertilizer values of poultry manure were determined and these could be used as an
initial approximation to calculate the appropriate application rate of poultry manure to meet the

nutrient requirements of specific crops.

Chapter 10 summarises the important findings and conclusions emanating from the research

work that was done.

Chapter 11 contains the recommendations derived from the findings, with special reference to
policy. The policy recommendations are structured in line with the mandates of different

departments within the South African government.

The following guidelines, available from the Water Research Commission, complement this
report:
e Growing Green Maize on Canal Schemes in Vhembe: Production Guidelines by W
Van Averbeke, K Ralivhesa, S Mbuli, TB Khosa & KW Manyelo
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Production Guidelines for Small-Scale Broiler Enterprises by K Ralivhesa, W Van
Averbeke & FK Siebrits
Guidelines on Management of Working Animals by TE Simalenga, S Sibanda & P

Jones
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CHAPTER 1

1 Improving smallholder canal irrigation in Vhembe: Setting

the research agenda

Wim Van Averbeke

An irrigation scheme can be defined as an agricultural project involving multiple holdings that
depend on a shared distribution system for access to irrigation water and, in some cases, on a
shared water storage or diversion facility (Van Averbeke et al., 2011). The term ‘irrigation
scheme’ is also used more broadly to refer to a multitude of entities that correspond to this
definition, when these entities share the same bulk conveyance system (Reinders, 2010). The
relatively small size of the irrigation plots allocated to Black farmers explains why in South Africa,
the term ‘smallholder irrigation scheme’ is commonly used to refer to irrigation schemes on
which the land is held by Black people (Machete et al., 2004). Accordingly, for the purpose of
this report, smallholder irrigation scheme is defined as an irrigation scheme that was constructed
specifically for occupation and use by Black farmers (Van Averbeke et al., 2011).

The available evidence indicates that in 2010 there were 302 smallholder irrigation schemes with
a combined command area of 47 667 ha in South Africa. The plot-holder population on these
schemes totalled 34 158. Rivers were the principal source of water. A total of 46 114 ha (96.7%)
obtained its water from rivers, either pumped directly, diverted by means of weirs, or through
dam storage. Groundwater was used on 1 405.5 ha (3.0%), municipal water on 110 ha (0.2%)
and spring water on 37.6 ha (0.1%). Water was pumped on 23 111.8 ha (48.5%), gravitated on
16 497.2 ha (34.6%) and on 8 058.5 ha (16.9%) gravity and pumping occurred in combination
(Van Averbeke et al., 2011). On all existing schemes, the irrigation system was constructed after
1950. Smallholder irrigation scheme development in South Africa has a much longer history
(Van, Averbeke, 2008), but in 2010, schemes that were constructed before 1950 no longer

existed in their original form (Van Averbeke et al., 2011).

Smallholder irrigation schemes continue to be identified as an important opportunity for local

economic development in rural (and urban) areas (Cousins, 2013), but examples of vibrant and



successful smallholder irrigation projects in South Africa are relatively few (Van Averbeke et al.,
2011). A multitude of researchers have identified a range of different constraints that dampen
the livelihood outcomes derived by participants from small-scale irrigation farming. Among the
primary constraints identified by extension staff on 164 of the 302 smallholder schemes that
existed in South Africa in 2010, poor management topped the list (50% of the cases); followed
by infrastructural problems (15%); water inadequacies (13%); conflict (12%); and theft (7%) (Van
Averbeke et al., 2011). This suggested that human (capacity) and social (institutional) resource
problems were at the heart of the below-expected performance of smallholder irrigation schemes
in South Africa. The prevalence of human and social constraints was also identified by nearly all
assessments that were made of smallholder irrigation schemes in South Africa (Bembridge,
1997; Bembridge, 2000; Kamara et al., 2002; Shah et al., 2002; Machete et al., 2004; iSeneke
Developments, 2004; Tlou et al., 2006; Speelman et al., 2008; Yokwe, 2009; Mnkeni et al.,
2010).

In this report we explore different opportunities to improve these livelihood outcomes. The main
thrust of the work was aimed at testing a number of farming system innovations, which we
thought could lead to improved use of water, land, labour and other resources on smallholder
irrigation schemes. This aspect of the work addressed the human capacity constraint. Attention
was also given to social resource constraints but the research that was done was mostly
analytical and aimed at understanding the problems and their causes rather than engaging
participants in a process that could lead to solving identified problems.

The research was conducted in the Limpopo Province, which is the heartland of smallholder
irrigation schemes in South Africa. This is evident from Table 1.1, which shows the operational
status of South African smallholder irrigation schemes by Province and irrigation system. In
2010, Limpopo Province counted 170 smallholder irrigation schemes, which represented 56% of
the national total of 302 schemes. Table 1.1 also indicates that in 2010, 69 of the 170 schemes
(41%) in Limpopo were not operational. The majority of non-operational schemes were pumped
schemes (83%) and only 12 (17%) were gravity-fed projects. Among the operational schemes,
nearly half (49 of 101) were gravity-fed canal schemes. A similar relationship between irrigation
technology and operational status was identified at national level. In 2010, the likelihood of a
scheme being operational was 81% for gravity-fed canal schemes, 70% for pumped surface
irrigation schemes, 65% for overhead irrigation schemes and 56% for micro-irrigation schemes

(Van Averbeke et al., 2011). Considering that canal schemes were the first type of schemes to



be constructed, making them the oldest, draws attention to their apparent durability and
resilience. This was the principal reason why the research work presented in this report focused

on canal schemes.

TABLE 1.1: Operational status of South African smallholder irrigation schemes by Province and

irrigation system (from Van Averbeke et al., 2011)

Province Number of operational schemes by Number of non-operational Total

irrigation system schemes by irrigation system

Gravity- Pumped Overhead Micro Gravity- Pumped Overhead Micro

fed Surface fed  Surface
surface surface
Limpopo 49 9 30 13 12 5 41 11 170
Mpumalanga 3 0 0 1 0 11 0 9
Northwest 0 2 0 0 0 0 2
KZN 5 0 30 0 0 0 0 35
Free State 0 1 0 1 0 0
N. Cape 0 2 0 0 1 0
E. Cape 4 0 46 1 0 0 16 0 67
W. Cape 6 0 1 0 0 0 1 0 8
Total 67 14 111 14 14 6 59 11 296"

" The operational status of six schemes, five in the Eastern Cape and one in KwaZulu-Natal, was not known bringing
the total to 302.

WRC report TT344/08 (Van Averbeke, 2008) provided insight into the operation of smallholder
canal schemes in the Vhembe District of Limpopo Province from a range of perspectives and
identified several elements that could be improved. The research work that was done under the
auspices of the current project was based on these insights and sought to contribute information
that could be applied to invigorate farming on canal irrigation schemes in the same District. Our
premise was that development on canal schemes needed to follow the ‘smallholder farmer —
diversified farming and reduced risk’ trajectory (Denison & Manona, 2007). Constraints
commonly encountered on smallholder canal schemes that were selected for study were:
Availability of irrigation water;

Access to additional land;

Access to markets;

AP w DD

Content and structure of the prevailing production systems.



Availability of irrigation water

Many smallholder canal irrigation schemes obtain their irrigation water by means of concrete
weirs in small rivers. This makes the availability of water dependent on the seasonal patterns of
river flow. In Limpopo Province, which forms part of the summer rainfall area, the availability of
irrigation water tends to be most limiting during winter and spring. As is shown in Chapter 2 of
this report, plot holder communities on these types of irrigation schemes have little or no control
over the amount of water entering their schemes, but jointly they do have control over the way in
which the available water is managed. Critical management domains are the routine
maintenance of the irrigation infrastructure and the allocation of water to individual plots.
Effective management of these domains is dependent on effective collective action (Letsoalo &
Van Averbeke, 2005; 2006; Van Averbeke, 2008). Chapter 4 examines the state of the water
distribution infrastructure and the effectiveness of routine maintenance being applied at the
Dzindi canal scheme. The collective organisation responsible for routine maintenance is also
studied.

On the plots, effective scheduling of irrigation is a critical factor in crop production. Scheduling
on canal schemes is subject to arrangements that determine when water is available for
irrigation. This means that scheduling is subject to restrictions. In Chapter 7, the effect of
irrigation scheduling on crop production is investigated for two important crops at the Dzindi
canal scheme, namely non-heading Chinese cabbage, a leafy vegetable that is grown during

winter, and green maize, which is an important summer crop.

Access to additional land

Livelihoods of plot holder homesteads on small-scale canal irrigation schemes in South Africa
are diverse and dynamic and the importance of irrigated farming in the livelihood portfolio of
these homesteads also varies (Mohamed, 2006). The farming styles, which are the socio-
technical repertoires farmers use to produce, store and transact their produce are also diverse
and variability in farming styles, farm objectives and livelihood portfolios are associated. Farm
objectives of plot holders on small-scale irrigation schemes range from production of food solely
for own consumption to full market-oriented production (Van Averbeke & Mohamed, 2006).
Characteristic of market-oriented farmers was that they wanted to expand the scale of their
enterprises, whilst those who produced food for home consumption tended to have excess land
(Van Averbeke & Mohamed, 2006). These conditions favour the emergence of a vibrant land

exchange market. The Trust tenure system that applies on many smallholder canal irrigation
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schemes has been blamed for the ineffectiveness of the land exchange market on these
schemes but there is a lack of information on why exactly this is the case. Chapter 4 contributes
to filling this knowledge gap.

Access to markets

Market conditions affect both access to inputs and the ability of farmers to sell their produce. For
many of the smallholder canal irrigation schemes remoteness is a critical factor affecting access
to both input and output markets. Local resource use and value-adding are ways to reduce the
impact of remoteness on market access and it is the hypothesis that integrating crop and animal
production can contribute substantially to local resource use, value-adding and market access
on smallholder irrigation schemes. Integration of crop and livestock production has the potential
to provide economic benefits and improve the financial viability of farm enterprises. In Chapter 9,
this potential is explored at the Dzindi canal scheme by introducing a broiler production system
that uses on-scheme processing of yellow maize grain and soya beans to manufacture a single-
phase diet. The broiler enterprise provides a local market for maize and grain legumes and
makes available poultry manure for use as a fertiliser in crop production. Introducing grain
legumes in the cropping system of farmers at Dzindi has the important advantage that these
crops supply most of their own nitrogen requirements by symbiotic fixation of atmospheric N,
gas when inoculated with the correct type of rhizobium. Production of maize is well established
on smallholder irrigation schemes in Limpopo Province but production of grains legumes is
limited. For this reason, research was done to test the production potential of a selection of grain

legumes.

Improving prevailing production systems

Technical improvements to the prevailing production systems on smallholder irrigation schemes
can enhance the financial viability of plot enterprises and increase the efficiency of water and
land use. The technical improvements that were tested were the introduction of animal draught
as an alternative to mechanical draught (chapters 5 and 6); the replacement of chemical
fertilisers with poultry manure (Chapter 9); and the optimisation of green maize production
(Chapter 8).

Overall, the different research projects that were conducted were aimed at achieving the stated

project objectives, which were:



e To explore ways of strengthening collective action in the domains of water sharing and
infrastructural maintenance on smallholder canal irrigation schemes.

e To develop, implement and assess a community-based institutional system that reduces
uncertainty and risk in land exchange contracts.

e To determine the suitability of selected grain legumes as a protein source for use in the
on-farm processing and formulation of poultry diets, to introduce grain legumes in the
farming system of smallholder irrigators, and to document and assess the adoption
process from a social and economic perspective.

e To compare selected options of sourcing draught power for the conduct of farm
operations on smallholder irrigation schemes.

e To determine the effectiveness of poultry manure as a fertiliser in smallholder crop
production and the effect of replacing chemical fertilisers with poultry manure on the total
variable cost of crop production on smallholder irrigation schemes.

e To investigate and improve production and irrigation practices for selected crops with
special reference to maize and grain legumes as crops, and to deficit irrigation, cultivar
selection, planting date, plant population and intercropping as agronomic practices.

e To develop best-practice guidelines for the production and irrigation of selected crops
with special reference to maize and grain legumes as crops, and to deficit irrigation,
cultivar selection, planting date, plant population and intercropping as agronomic
practices.

e To develop best-practice guidelines for the integration of crop and animal production

systems on smallholder irrigation schemes.

The general aim of the research was to make a contribution to rural development. Lack of
livelihood opportunities in the rural areas of South Africa, particularly the former homelands, is
the root cause for the persistent concentration of poverty in these areas. Urban migration of
rural people in response to poverty and lack of livelihood opportunities has resulted in the
transfer of poverty from rural to urban areas. This has brought about undesirable social,
infrastructural and economic circumstances in the cities. It is our belief that rural development
can provide an alternative. It is our hope that our work will make a contribution to the

development of smallholder irrigation as a rural development option.
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CHAPTER 2

2 Smallholder irrigation schemes in the Vhembe District
Wim Van Averbeke

2.1 Introduction

South Africa needs to raise employment and reduce poverty, particularly among rural African
people. The New Growth Path released by the government in November 2010 was a response to
the persistent unemployment problem. It aims to create five million new jobs by 2020. The New
Growth Path intends to create 300 000 of these new jobs through the establishment of smallholder
farmer schemes (Economic Development Department, 2010). The National Development Plan —
Vision 2030, which builds on the New Growth Path, proposes to create 11 million new jobs by
2030, of which about 1 million are expected to arise as a result of agricultural development
(National Planning Commission, 2011). Irrigation is ‘the driving force’ in the agricultural
development strategy proposed by the National Planning Commission (2011). It is argued that 0.5
million ha of new irrigation land can be added to the 1.5 million ha of irrigated land that already
exists, by using existing water resources more efficiently and by developing new water schemes.
This suggests that South African policy advisers and policymakers believe that smallholder
scheme development can create a substantial number of new employment opportunities in South
Africa. However, the performance of the smallholder schemes that have been set up as part of the
post-democratisation land reform programme has been dismal (Umhlaba, 2010). Similarly,
assessments of South African smallholder irrigation schemes that were established prior to 1994
indicated that many of these have also performed poorly (Bembridge, 2000; Machete et al., 2004;
Tlou et al., 2006; Mnkeni et al., 2010). Yet, in water-stressed South Africa, expanding smallholder
irrigation is one of the obvious options to trigger rural economic development. Elsewhere in the
world, particularly in Asia, investment in irrigation was a key ingredient of the green revolution,
which lifted large numbers of rural Asians out of poverty and created conditions that were
conducive for the industrial and economic development that has occurred (Turral et al., 2010). A
similar development trajectory has been recommended for South Africa and other parts of Sub-
Saharan Africa (Lipton, 1996). So far, the developmental impact of smallholder irrigation in Sub-

Saharan Africa has been limited (Inocencio et al., 2007).



Knowledge of factors that have a significant effect on smallholder irrigation scheme performance
could assist effective location and design of new schemes. To identify these factors is the main
objective of this chapter. The chapter starts with a description of the smallholder irrigation
schemes located in the Vhembe District of Limpopo Province. This is followed by an assessment
of their performance and an examination of the associations between selected performance
indicators and attributes of smallholder irrigation schemes. Smallholder irrigation scheme was
defined as an agricultural project that was constructed specifically for occupation by African
farmers and that involved multiple holdings, which depended on a shared distribution system for
access to irrigation water and in some cases also on a shared water storage or diversion facility.
Using this definition, Van Averbeke et al. (2011) identified 302 smallholder irrigation schemes in
South Africa with a combined command area of 47 667 ha. Among them, 206 were operational, 90
were not, and of six schemes the operational status was unknown (Van Averbeke et al., 2011).
The content of this chapter, with minor modifications, was published as a book chapter (Van
Averbeke, 2012).

2.2 Review of literature

The use of irrigation by African farmers in South Africa appears to have two centres of origin. One
of these centres was the Ciskei region of the Eastern Cape, where technology transfer from
colonialists to the local people, resulted in the adoption of irrigated agriculture by African peasants
(Bundy, 1988). These early smallholder irrigation developments were mostly private or mission
station initiatives and involved river diversion. Most of these early African irrigation initiatives in the
Eastern Cape did not last long (Houghton, 1955, Bundy, 1988). The other centre of origin was
located in what is now the Vhembe District. Evidence of African irrigation in this area was provided
by Stayt (1968), who conducted anthropological research among the Venda during the late
nineteen-twenties and published the first account of his work in 1931. Box 2.1 cites Stayt's

reference to African irrigation in Vhembe.

The reference to early African irrigation in Vhembe contained in Box 2.1 is significant for two
reasons, namely the apparent use of irrigated agriculture by local African people before exposure
to European colonists and their continued use, or at least re-adoption, of irrigated agriculture using
stream diversion during the nineteen-thirties. This suggests local interest, knowledge and affinity

for the use of irrigation as a way of intensifying crop production.
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In the northwest of Vendaland there are traces of some very ancient occupation. Colonel Piet Moller, who
was an early settler in the Zoutpansberg, has found what he considers indisputable evidence of ancient
irrigation works. Most of the old furrows are near Chepisse and it appears that the water was diverted
from a small stream there in a series of furrows to a distance of about four and a half miles south. Traces of
furrows are also discernible at Sulphur Springs, and at several places by the Nzhelele river, where some of
them have been reopened and are utilised by the BaVenda to-day. Colonel Moller says that when he first
came across these some forty years ago (around 1880), there was no doubt about their antiquity; to-day
they are very difficult to trace, as roads, modern agriculture, and furrows have altered the face of the

country considerably and have particularly hidden the ancient workings.

BOX 2.1: Reference to pre-colonial irrigation in Vhembe (Stayt, 1968)

The Tomlinson Commission (1955) also identified the northern parts of South Africa as the area
where smallholder irrigation schemes were functioning best, as is evident from its statement

reproduced in Box 2.2.

Among the various systems and types of settlement in the Bantu Areas, irrigation farming is undoubtedly
the only form of undertaking in which, under European leadership and control, the Bantu have shown
themselves capable of making a full-time living from farming, and of making advantageous use of the soil

for food production.

The interest shown by Bantu in irrigation farming varies from one locality to another. In some parts of the
Transvaal (here reference is made to areas that are now part of Limpopo Province), the Bantu are so
enthusiastic that they offer their labour free to construct canals to lead water from streams for the irrigation
of their land, while in the Transkei and Ciskei (now part of the Eastern Cape), on the contrary, interest has

waned to such a degree, that existing schemes have fallen into disuse.

BOX 2.2: Reference to the performance of African smallholders on irrigation schemes during the
period 1950-52 by the Tomlinson Commission (1955)

In 1952, when the Tomlinson Commission completed its data collection, it identified 122
smallholder irrigation schemes covering a total of 11 406 ha. This irrigated area was held by 7 538
plot holders, each holding a plot with an average size of 1.513 ha. All of these were river diversion
schemes but it is not clear whether the water conveyance and distribution systems were lined or

not. The Tomlinson Commission (1955) did distinguish between what appeared to be indigenous
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and state controlled irrigation projects, identifying state controlled schemes as performing

considerably better than those controlled by African farmers themselves (Box 2.3).

The Commission collected details of the production achieved on the controlled Olifants River irrigation
scheme and the uncontrolled Nzhelele River scheme (Vhembe District). The average size holding were
1.53 morgen (1.3 ha) and 1.71 morgen (1.5 ha), respectively, and other physical factors were approximately
equal. It was found that the average income per settler on the Olifants scheme was £110.69 as compared
with £28.79 on the Nzhelele scheme. The average yield of grain of all sorts was 47.07 bags (fil in) per settler
on the Olifants, as against 9.2 bags on the Nzhelele scheme. This is a clear indication that irrigation
schemes for Bantu are successful when under efficient control and guidance and that average Bantu family
on 1.5 morgen (1.28 ha) under such schemes, can make a gross income of £110.7 per annum, which
renders it unnecessary for members of the family to seek employment elsewhere to supplement the family

income.

BOX 2.3: Comparison of the performance of African smallholders on indigenous irrigation

schemes with those on irrigation schemes under state control (Tomlinson Commission, 1955)

The ‘European control’ mentioned in Box 2.3 referred to a set of institutional arrangements
imposed by the state, which regulated allocation of water to farmers and land use, including
choice of crops, and the provision of technical advice and marketing assistance for the crops that
were prescribed to farmers. In line with this observation, the Tomlinson Commission (1955)
recommended the construction of new smallholder irrigation schemes and the upgrading of
existing schemes as a smallholder development strategy. The Tomlinson Commission (1955)
identified a total area of 54 051 ha that had the potential for irrigation development in Bantu Areas
and estimated that exploitation of this potential could enable the settlement of 36 000 farmer
families, representing approximately 216 000 people. The Tomlinson Commission (1955)
recommended that irrigation scheme development should occur in the form of simple canal
schemes using river diversion by means of a weir and that uniform regulations should be applied
to the running of these schemes. One of these regulations was that ownership and control over
tribal land identified for irrigation scheme development needed to be transferred to the state before
construction of the scheme. Another was that homesteads would be allocated plots that were 1.28
ha to 1.71 ha in size, as these were deemed adequate to provide for a livelihood based on full-
time farming. A third was the enforcement of specified production systems on smallholder
irrigation schemes. These production systems were to be designed, enforced and supported by
state-appointed superintendents. Farmers who settled on these schemes held their plots under
Trust tenure. This form of tenure provided the state with the necessary powers to prescribe land
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use and to expel and replace farmers whose practices did not comply with these prescriptions. In
selected cases the state effectively used these powers to enforce the overall objectives of the
schemes by evicting poorly performing families (Van Averbeke, 2008). This authoritarian and
paternalistic approach by the state was not limited to irrigation schemes settled by Africans. The
same approach had been used on state schemes established for settlement by white farmers

during the Great Depression and WWII period (Backeberg & Groenewald, 1995).

Construction of smallholder canal schemes in South Africa was continued until the nineteen-
seventies. The 2011 update of the smallholder irrigation scheme data base created by Denison
and Manona (2007) indicated that there were 74 smallholder canal schemes left in South Africa.
Sixty-seven of these were operational, six were not operational and of one scheme the operational
status was not known. The combined command area of existing gravity-fed canal schemes was 11
966.2 ha, which represented 25.1% of the total smallholder irrigation scheme command area in
South Africa. Surface irrigation was also practised on 20 schemes that used pumping, sometimes
in combination with gravity. Among these 20 schemes, 14 of were operational and six were not.
Combined they had a command area of 4 113.7 ha, 8.6% of the total.

From the nineteen-seventies onwards, the design of smallholder irrigation schemes in South
Africa was influenced by the modernisation paradigm. This paradigm was based on the belief that
modern, capital-intensive infrastructure, to be paid for by the intensive production of high-value
crops, could lift smallholders out of poverty (Faurées et al., 2007). Pumping and overhead irrigation
became the norm in smallholder irrigation scheme development in South Africa. In 2011, there
were 175 smallholder irrigation schemes that used overhead irrigation. Combined they had a
command area of 27 757.6 ha, 58.2% of the total. Among these 175 schemes, 111 were
operational, 59 were not and of five the operational status was not known. Pumped overhead
schemes covered a total command area of 16 497.1 ha, gravity-fed overhead schemes 4 451 ha
and schemes where gravity and pumping occurred in combination had a total command area of 6
903.5 ha (Van Averbeke et al., 2011).

Distinctive of the modernisation paradigm in smallholder irrigation scheme development was the
establishment of large projects. In many of the large smallholder schemes that were constructed in
South Africa, the design was characterised by functional diversification and centralisation of
scheme management. Typically, these large schemes were designed to perform three functions,

namely a commercial function, a commercial smallholder development function and a subsistence
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function. The commercial function was performed by allocating a substantial part of the scheme
area to a central unit that was farmed as an estate. Farming on this estate used management and
labour (Van Averbeke et al., 1998). The commercial smallholder development function was
implemented by allocating a limited number of ‘mini-farms’ to selected African homesteads, who
were judged to have the aptitude to make a success of small-scale commercial agriculture. These
mini-farms ranged between 5 ha and 12 ha in size. (Van Averbeke et al., 1998), The subsistence
function was put into practice by providing large numbers of African homesteads with access to
food plots, ranging from 0.1 ha to 0.3 ha in size (Van Averbeke et al., 1998). In some instances
complex arrangements had to be made to implement this multi-functional design, because land
holders had to be compensated for handing over their dryland allotments to create room for the
central unit estate. A good example was the 2 830 ha Ncora Irrigation Scheme, established in
1976 in the Transkei region of the Eastern Cape (see also Denison & Van Averbeke, 2013). In
return for availing their allotments to the scheme, the 1 200 existing land holders at Ncora were
offered the right to 0.9 ha of irrigation land. They were given the choice of farming the entire
allocation themselves or handing over two-thirds of their allotment to the central unit and remain
with a 0.3 ha plot for own use. The latter option provided land holders with production inputs free
of charge and an annual dividend derived from the profits made by the central unit. Management
of these large schemes was centralised and in the hands of specialised parastatals established by
homeland governments (Van Rooyen & Nene, 1996; Van Averbeke et al., 1998; Lahiff, 2000). The
financial viability of this type of smallholder schemes was dependent on the performance of the
central unit. Records show that the financial performance of these central units never met the
predictions (Van Averbeke et al., 1998). State subsidies were persistently required to keep these
schemes afloat. Taking an extreme example, in 1995, the central unit of Ncora Irrigation Scheme
required a budget of R21.3 million. It had 650 employees at a cost R16.6 million and operational
costs amounting to R4.8 million. The income of the central unit in 1995 was R2.8 million, way
short of even meeting its operational costs.

Following the democratisation of South Africa in 1994, the provincial governments decided to
dismantle the agricultural homeland parastatals and transfer the management of smallholder
irrigation schemes to the farmer communities who benefitted from them. Elsewhere in the world, a
similar process, referred to as ‘Irrigation Management Transfer’ (IMT) had been occurring.
Reducing public expenditure on irrigation, improving productivity of irrigation and stabilising of
deteriorating irrigation systems were the three main reasons why IMT was implemented by

governments (Vermillion, 1997). In South Africa, the dismantling of homeland parastatals and IMT
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proceeded very swiftly. It started in 1996 in the Eastern Cape and ended in 1998 in Limpopo
Province. IMT affected all projects where parastatals were offering services to smallholders. Its
effects were most strongly felt on the large, modern smallholder irrigation schemes, because
these projects were the most complex to manage. Having been centrally managed from inception,
levels of dependency on external management among farmers on these schemes were
exceptionally high (Van Averbeke et al., 1998). Farming collapsed as soon as IMT had been
implemented on these schemes (Bembridge, 2000; Laker, 2004). Small irrigation schemes,
particularly the canal schemes, were more resilient and continued to operate, albeit at reduced
levels (Kamara et al., 2002; Machete et al., 2004).

Besides IMT, the nineteen-nineties also saw the establishment of several new smallholder
irrigation schemes. Conceptually, these new schemes were aligned with the Reconstruction and
Development Programme (RDP). This Programme was the overall political framework that applied
at that time. It was aimed at eradicating poverty and improving the quality of life among poor
African people in rural areas and informal urban settlements. Irrigation development focused on
improving food security at community or group level and favoured the establishment of small
schemes. In 2006, Denison and Manona (2007) identified 62 smallholder irrigation schemes that
were established during this era, but combined they only covered 2 383 ha, clearly indicating their
limited size (38.4 ha on average). Typically, these projects used mechanical pump and sprinkler
technology to extract and apply irrigation water.

When GEAR (Growth, Employment and Redistribution) superseded the RDP as the overall
development policy of South Africa, the strategy to eradicate poverty shifted from funding
community-based projects to pursuing economic growth through private sector development.
Existing irrigation schemes were identified as important resources for the economic development
of the rural areas, but they required revitalisation first. The Revitalisation of Smallholder Irrigation
Schemes (RESIS) of the Limpopo Province stood out for its comprehensiveness. The RESIS
programme evolved from the WaterCare programme, which was launched in 1998 and ran for five
years (Denison and Manona, 2007). The WaterCare programme was aimed at revitalizing
selected smallholder irrigation schemes in the Province, not only infrastructurally, but also in terms
of leadership, management and productivity. Using a participatory approach, WaterCare involved
smallholder communities in planning and decision making and provided training to enable these
communities to take full management responsibility over their schemes (Denison & Manona,

2007). In February 2000, Mozambique and the Limpopo Province were ravaged by cyclone Conny
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(Christie & Hanlon, 2001). Heavy rains caused widespread floods and damage to roads, bridges
and also to the weirs that provided water to many of the smallholder canal schemes (Khandlhela &
May, 2006). Declared a disaster area, the Limpopo Province was allocated special funding to
repair the damage to its infrastructure, providing impetus to the WaterCare programme. In 2002,
the Limpopo Province broadened the scope of its irrigation scheme rehabilitation intervention by
launching a comprehensive revitalisation programme, called RESIS (REvitalisation of Smallholder
Irrigation Schemes). RESIS adopted the participatory approach of the WaterCare programme, but
planned to revitalise all smallholder schemes in the Province (Denison & Manona, 2007). As was
the case in the WaterCare programme, RESIS combined the reconstruction of smallholder
irrigation infrastructure with the provision of support to enable effective IMT. In support of IMT, the
programme dedicated one-third of the revitalisation budget to capacity building among farmers.
Guidelines for the sustainable revitalisation of smallholder irrigation schemes, which covered the
building of capacity among irrigator communities, were developed by De Lange et al., 2000.
RESIS also sought to enhance commercialisation of the smallholder farming systems on the

schemes, in order to improve the livelihood of plot holder homesteads (Van Averbeke, 2008).

During the WaterCare programme and the first phase of RESIS (1998-2005), the emphasis was
primarily on the rehabilitation of the existing scheme infrastructure and on sustainable IMT, and
less on commercialisation. Canal schemes that were revitalised during this phase remained canal
schemes. However, in 2005, commercialisation became the principal development objective of
RESIS. The shift in emphasis was probably influenced by the Black Economic Empowerment
(BEE) strategy that was introduced in South Africa, first in the mining sector and later on also in
other sectors of the economy, including agriculture (Van Averbeke, 2008). Nationally, the BEE
strategy was aimed at increasing the share of black people in the economy and it emphasized
entrepreneurship. In 2005, the Limpopo Department of Agriculture launched the second phase of
RESIS, named RESIS-RECHARGE. The Department equated canal irrigation with subsistence
farming and inefficient water use. Consequently, it discouraged and later on rejected revitalisation
of canal infrastructure. Instead it funded the transformation of canal schemes into schemes that
used modern irrigation technology, such as micro-irrigation, centre pivot and floppy sprinkler
systems. Implementation of these new irrigation systems obliterated existing plot boundaries. To
get production on these revitalised modern schemes on a commercial footing, the Department
engaged the services of a strategic partner in the form of a commercial farmer, who was tasked
with running the entire operation. Plot holders were compensated for availing their land holdings

by means of dividends, which amounted to half of the net operating income. They no longer had
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an active part in farming. In the Vhembe District, two smallholder irrigation schemes were
revitalised in this way, namely Makuleke and Block 1A of the Tshiombo scheme. The others
remained unaffected. With reference to the use of micro-irrigation on smallholder irrigation
schemes in South Africa, in 2011 there were 20 such schemes, 11 operational and nine non-

operational. Combined they had a command area of 3 830 ha, 8.0% of the total.

Globally, assessment of the performance of irrigated agriculture has received considerable
attention, not in the least because of growing competition for water from other sectors (Faures et
al., 2007). Molden et al. (1998) developed a set of nine indicators to enable comparison of
irrigation performance across irrigation systems. These covered irrigated agricultural output, water
supply and financial returns. However, for smallholder irrigation schemes in South Africa the data
required to calculate the nine indicators are rarely available. Most investigations into the
performance of South African smallholder irrigation schemes used operational status, condition of
the irrigation system, observations of cropping intensity and farm income in selected instances for
assessment purposes. Generally, the conclusion of these studies has been that the contribution
of smallholder irrigation schemes to social and economic development of irrigation communities
has been far below expectations. (Bembridge & Sebotja, 1992; Bembridge, 1997; Bembridge,
2000; Machete et al.,, 2004; Tlou et al., 2006; Fanadzo et al.,, 2010). However, against a
background of poor performance of smallholder irrigation schemes, few if any of the studies
attempted to identify factors that appeared to contribute to differences in performance among
these schemes. Such information could assist effective location and design of new schemes and
also suggest priorities when planning revitalisation of existing schemes.

2.3 Materials and methods

The Vhembe District is located in the Limpopo Province of South Africa (Fig. 2.1), and is the
most northern district (Fig. 2.2).
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FIGURE 2.1: The Limpopo Province in the north of South Africa
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FIGURE 2.2: Location of the Vhembe District in the Limpopo Province
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Vhembe borders Zimbabwe in the north and Mozambique in the east. It incorporates the
territories of two former homelands of Venda and Gazankulu. The Venda homeland was created
for the Venda-speaking people. Gazankulu was the territory allocated to the Tsonga-speaking
people, also known as the Shangaan. Culturally, the BaVenda are closely associated with the

Shona people of Zimbabwe, whilst the cultural roots of the Shangaan are in Mozambique.

Smallholder irrigation schemes in the Vhembe District were studied by means of a census. The
census covered all smallholder irrigation schemes contained in the Vhembe register of the
Limpopo Department of Agriculture, which was used as the sampling frame. A structured
interview schedule was compiled for use as the survey instrument. The survey was conducted
over a period of 10 months and involved four visits to the study area, each lasting between five
and ten days. Work started in November 2008 and the last schemes on the list were visited
during August 2009. Subsequently, the field data were scrutinised to identify data that were
missing or needed verification. All the data queries that were identified were resolved during a
follow-up visit to the study area in November 2009. Care was taken to achieve the greatest
possible degree of reliability. Where possible, a small panel consisting of farmers, preferably
members of the scheme management, and the extension officer were interviewed. At a few
schemes only the extension officer or only farmers participated in the interview. Following the
completion of the interview, a transect walk of the scheme was done and pictures were taken of
selected features. A total of 42 schemes were identified but data collection at the Tshiombo
Irrigation Scheme was done for each of the seven sub-units because of important differences
amongst them. All other schemes were not subdivided, even when they consisted of multiple
hydraulic units, referred to as irrigation blocks.

The first level of analysis was aimed at describing the population of smallholder irrigation
schemes in the study area. For this analysis, the population was described one variable at a
time, using descriptive statistics to generate summaries. The results provided a useful indication
of the issues that affected smallholder irrigation in the study area and the diversity that
surrounded these issues. The second level of analysis involved the testing of associations
between four variables that were selected as performance indicators and a selection of
independent variables that described the schemes.

The four performance indicators were operational status, number of years the scheme had been

in operation, cropping intensity and degree of commercialisation. Operational status was
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selected because it is the primary indicator of performance. Once a scheme has stopped to
operate, land use reverts to dryland agriculture. The number of years a scheme had been in
operation was selected as an indicator of the durability of the system, which, in turn affects the
rate of return on investment. Cropping intensity is a widely used indicator of the intensity with
which water and land is being used in irrigated agriculture (Molden et al., 2007). Degree of
commercialisation was selected because commercialisation has been shown to increase
production and accelerate linkages in smallholder agriculture (Makhura et al.,, 1998). The

scheme characteristics that were considered in the analysis are shown in Table 2.1.

TABLE 2.1: Selected characteristics of smallholder irrigation schemes in Vhembe, their ranking

and the association of the performance indicators they were tested for

Performance indicator
Operationgl  No of yearsin Croppin Degree of
Scheme characteristic Ranking criteria P y . ) pp. 9 eg. o
status operation intensity commercialisation
(n=48) (n=48) (n=35) (n=35)
Hydraulic head 1 = gravity; 2 = pumped Yes Yes Yes Yes
o 1 =surface; 2 = overhead; 3=

Irrigation method . Yes Yes Yes Yes

micro
Scheme area Command area (ha) Yes Yes No No
No of plot holders Population count No Yes No No
Plot size Plot size (ha) No Yes Yes Yes
Organisation of production 1=individual; 2 = group No Yes No No

o 1 =norestrictions; 2 = seasonal

Water restrictions at scheme o
level restrictions; 3 = perpetual No No Yes No
ev

restrictions
Cash based land exchanges 0 = not practised; 1 = practised No No Yes Yes
Water theft 0 = not practised; 1 = practised No No Yes No

) 1= effective; 2 = partialy

Effectiveness of scheme fence ) . No No Yes No

effective; 3 = not effective
Distance to urban centre Distance by road (km) No No Yes Yes

Inclusion of the scheme characteristics shown in Table 1 was justified as follows: hydraulic head
for its direct effect on operational costs; irrigation method as an indicator of modernisation;
scheme area and number of plot holders as indicators of management complexity; plot size for
its association with degree of commercialisation identified in other studies (Van Averbeke et al.,
1998; Bembridge, 2000; Machete et al., 2004); organisation of production because group-based
land reform projects have been shown to be prone to failure (Umhlaba, 2010); water restrictions

because water is a production factor (Perry & Narayanamurthy, 1998); cash based land
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exchanges as an indicator of social and institutional responsiveness to demand for land (Shah et
al.,, 2002); water theft as an indicator of social order (Letsoalo & van Averbeke, 2006);
effectiveness of the scheme fence as a recurrent constraint in smallholder agriculture; and
distance to urban centre as a measure of access to sizeable produce markets. Associations
between scheme performance and scheme characteristics were assessed using Spearman’s
rank correlation. Scheme characteristics, their ranking and the association of the performance
indicators they were tested for, are shown in Table 2.1. All 48 schemes were included in the
analysis of operational status and number of years the scheme had been in operation. Schemes
that were not operational (11), as well as two schemes that were no longer managed by plot
holders following their revitalisation were excluded from the analysis of cropping intensity and

degree of commercialisation.

2.4 Results

2.4.1 Summary description of smallholder irrigation schemes in Vhembe

Selected characteristics of the smallholder irrigation schemes in Vhembe District are presented
in Table 2.2. Keeping in mind that the seven hydraulic units of Tshiombo were treated as
separate schemes, 37 (77%) of the 48 smallholder schemes were operational and 11 were not.
The smallest among the 48 schemes, Klein Tshipise, had a command area of only 8.5 ha, whilst
the largest, Tshiombo, had a command area of 847 ha when its seven sub-units were combined.
Together, the 48 schemes covered a total command area of 3760.1 ha, of which 3012.4 ha
(80%) was located on schemes that were operational. The actual irrigated area on the schemes
that were operational was 2693.1 ha. Two reasons were identified for the difference of 319.3 ha
between command area and actual irrigated area on operational schemes. The first was
infrastructural malfunctioning, which resulted in parts of the command area being withdrawn
from irrigation. Schemes affected and areas involved were Khumbe (59 ha), Dopeni (17 ha) and
Xigalo (30 ha). The second was that during revitalisation, parts of the command area were
excluded, as in the case of Tshiombo Block 1A (8 ha) and Makuleke (204 ha).
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TABLE 2.2: Selected characteristics of smallholder irrigation schemes in Vhembe District

Number of . o
Scheme name Operational years Command | Number of plot AV(.arage plot Hydraulic Irrigation

operational area (ha) holders size (ha) head method
Nesengani Yes 42 13.7 28 0.415 Pumped Surface
Nesengani B1 No 17 20.6 116 0.178 Pumped Overhead
Nesengani B2 No 17 40.9 116 0.352 Pumped Overhead
Nesengani C No 17 31.2 131 0.238 Pumped Overhead
Dzindi Yes 56 136.2 102 1.285 Gravity Surface
Khumbe Yes 56 145.0 138 0.623 Gravity Surface
Dzwerani No 20 124.0 248 0.500 Pumped Overhead
Palmaryville Yes 59 92.0 70 1.296 Gravity Surface
Lwamondo No 6 15.0 75 0.200 Pumped Micro
Mauluma Yes 45 38.0 30 1.267 Gravity Surface
Mavhunga Yes 45 475 32 1532 Gravity Surface
Raliphaswa Yes 46 15.0 13 1.154 Gravity Surface
Mandiwana Yes 46 67.0 40 1.675 Gravity Surface
Mamuhohi Yes 46 77.0 61 1.262 Gravity Surface
Mphaila Yes 21 70.6 59 1.197 Pumped Overhead
Luvhada Yes 58 28.8 79 0.365 Gravity Surface
Rabali Yes 59 87.0 68 1.279 Gravity Surface
Mphepu Yes 49 132.8 133 0.998 Gravity Surface
Tshiombo Block 1 Yes 48 60.5 47 1.287 Gravity Surface
Tshiombo Block 1a Yes 1 128.6 100 1.286 Pumped Overhead
Tshiombo Block 1b Yes 45 122.0 115 1.061 Gravity Surface
Tshiombo Block 2 Yes 46 126.0 98 1.286 Gravity Surface
Tshiombo Block 2a Yes 48 1735 114 1522 Gravity Surface
Tshiombo Block 3 Yes 45 128.4 100 1.286 Gravity Surface
Tshiombo Block 4 Yes 46 56.0 112 0.500 Gravity Surface
Lambani No 4 260.0 16 16.250 Pumped Surface
Phaswana No 8 16.7 16 1.044 Pumped Surface
Cordon A Yes 45 43.7 38 1.150 Gravity Surface
Cordon B Yes 45 82.3 65 1.266 Gravity Surface
Phadzima Yes 45 102.3 103 0.993 Gravity Surface
Makuleke Yes 2 37.3 29 1.286 Pumped Overhead
Rambuda Yes 58 170.0 132 1.288 Gravity Surface
Murara Yes 42 70.0 7 10.000 Gravity Surface
Dopeni Yes 46 30.0 6 5.000 Gravity Surface
Makhonde No 10 83.0 58 1.431 Pumped Micro
Sanari No 17 17.0 11 1.870 Pumped Micro
Tshikonelo No 14 10.0 15 0.670 Pumped Overhead
Chivirikani Yes 28 68.3 112 0.609 Pumped Overhead
Gonani Yes 13 85 30 0.295 Pumped Overhead
Folovhodwe Yes 54 70.0 24 2197 Gravity Surface
Klein Tshipise Yes 36 60.0 60 1.000 Gravity Surface
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Number of

) Command | Number of plot | Averageplot | Hydraulic Irrigation

Scheme name Operational years .
) area (ha) holders size (ha) head method
operational

Morgan Yes 40 56.7 35 1.620 Gravity Surface
Makumeke Yes 5 17.0 63 0.269 Pumped Micro
Dovheni Yes 11 60.0 14 2143 Pumped Overhead
Mangondi No 15 48.0 38 1.260 Pumped Micro
Xigalo Yes 5 220 24 1.080 Pumped Micro
Garside Yes 45 137 28 0.415 Gravity Surface
Malavuwe Yes 19 20.6 116 0.178 Pumped Overhead

At Tshiombo Block 1A (Plate 2.1), which was converted from canal to floppy irrigation, various

small parts of the command area were not used because they did not fit the layout of the new

irrigation system. At Makuleke, centre pivots limited use of the command area to selected parts

of the scheme that were sufficiently large and homogeneous to accommodate a centre pivot.

The food plot section of the scheme was never revitalised and remained non-operational at the

time of the survey. Palmaryville lost 1.3 ha, when the demonstration plot was privatised.

PLATE 2.1: Revitalisation of Tshiombo Block 1A replaced the secondary canals and concrete

furrows that conveyed water to the edge of individual farmers’ fields with a centrally operated

floppy sprinkler system that covers the entire hydraulic unit

23




2.4.2 Irrigation scheme development in Vhembe

The post-WWII period up to 1969 was very important for smallholder irrigation scheme
development in Vhembe. Seven schemes with a total command area of 659.6 ha were
established between 1951 and 1959. An additional 21 schemes with a total command area of
1978 ha were constructed during the decade that followed. This means that 2637.6 ha (70% of
the existing smallholder irrigation scheme command area in Vhembe) were established between
1951 and 1969. All of the schemes that were constructed during this period were canal
schemes. Nesengani, established in 1968, was the only canal scheme that made use of a pump
to extract water to small concrete reservoirs from where it was gravitated to the plots. All other
canal schemes extracted water by means of a weir or by means of spring diversion and relied
entirely on gravity to convey water to the plots. All but one of the schemes that were constructed
as canal schemes remained operational as canal scheme in 2009 but several had been fully or
partially refurbished. The only exception was Block 1A of Tshiombo, which was recently (2008-

09) transformed into a floppy irrigation scheme.

The period 1970 to 1979, which saw the construction of the last two canal schemes in Vhembe,
namely Morgan and Klein Tshipise (Plate 2.2) in 1974, was a quiet period for smallholder

irrigation development.

PLATE 2.2: The 8.5 ha Klein Tshipise Scheme constructed in 1974 sources its water from a

spring and was the last canal scheme to be built in Vhembe

24



Renewed activity occurred from 1980 onwards and was associated with the commencement of
homeland self-government (Beinart, 2001). All smallholder irrigation schemes that were
established from 1980 onwards used pumps and pressurised irrigation systems. Dzwerani,
established in 1980, was the first pressurised smallholder irrigation scheme in Vhembe. Non-
operational at present, the 128 ha scheme at Dzwerani involved the pumping of water from the
Dzondo River close to the confluence with the Dzindi River and the application of water by
means of dragline sprinklers. Dzwerani was unique in that the 0.5 ha irrigation plots were also
used for residential purposes. The idea for this development followed a visit by President
Mphephu of the Venda homeland to Israel, where he observed similar arrangements. Dzwerani
became a presidential pet project that received full financial support towards the cost of pumping
and also towards other inputs, resulting in the development of a high degree of dependency on
the state among the plot holder community. The project stopped operating when the pump was
washed away during the 2000 flood. During the period 1980 to 1989, 10 of the existing schemes
came into being with a combined command area of 495.8 ha. An additional 8 schemes were
created between 1990 and 1999, with a combined command area of 506.7 ha. Most of the
schemes developed before 1998, when the homeland agricultural parastatals were still

operational.

During the first decade of the 21% century, the emphasis of state intervention was on
revitalisation of existing schemes rather than on the creation of new schemes. Only two new
schemes were established during this period, covering a modest command area of 120 ha. By
the end of 2009, 10 of the 48 schemes covering a command area of 902.3 ha (24.0%) had been
completely revitalised. Another 12 schemes covering a command area of 1083.3 ha (28.8%) had
been partly revitalised and an additional two schemes with a combined command area of 61.5
ha (1.6%) were being revitalised. This brought the total number of schemes that had benefited
from revitalisation, or would so soon, to 24, which was exactly half of the total. Combined the
schemes that benefitted from revitalisation support covered 54.4% of the total smallholder
scheme command area of 3760.1 ha, which left 1713 ha (45.6%) untouched.

2.4.3 Plot holder population and plot size

Smallholder scheme land in Vhembe was held by a total of 3250 plot holders. Makhonde, with 7
plot holders was the scheme with the smallest plot holder population, whilst Tshiombo, when its

seven sub-units were combined, had the largest with 660 plot holders. Dividing the total
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command area of the smallholder schemes by the total number of plot holders showed that on
average, a Vhembe plot holder held 1.1570 ha of land, of which 0.8286 was operational
irrigation land. However, plot size varied among the schemes. The smallest average plot size
(0.178 ha) was found at Nesengani B1. Phaswana had the largest average plot size. The most
common average plot size ranged between 1.01 ha and 1.5 ha and was found on 22 schemes.
Plots in this size range were also dominant among the population of plot holders. A total of 1431
plot holders (44%) held plots that fitted in this size class.

2.4.4 Sources of water and its extraction and adequacy

Extraction of water directly from rivers using pumps or by means of weir diversion were the two
most common ways in which smallholder schemes sourced their irrigation water. Spring water
was used at two of the smaller schemes, namely Klein Tshipise (8.5 ha) and Luvhada (28.8 ha)
and at Garside, spring water was used as a supplementary source. Makuleke was the only
scheme that obtained its water from a dam. Surface irrigation, which invariably involved the use
of short furrow irrigation (Plate 2.3), was dominant and occurred on 28 of the 48 schemes. All
other methods of applying water were of secondary importance, perhaps with the exception of
micro-irrigation (micro jet and drip), which was found on eight schemes but only two of these
were operational in 2009.

PLATE 2.3: Short furrow irrigation at the Dzindi canal scheme
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Generally, irrigation water availability was reasonably adequate, because only 5 of the 48
schemes reported year-round limitations, whilst on 21 schemes availability was said to be
unlimited. Seasonal limitations in availability were mostly encountered on canal schemes. Four
of the five schemes that reported availability to be always limited consisted of the last four
irrigation blocks of Tshiombo, where lack of water was caused, at least in part, by the front-end
blocks extracting more than their share, leaving too little for the tail-end blocks. Front-end tail-
end differences in access to water among farmers were commonly reported on canal schemes.
Mangondi, a drip irrigation scheme that was not operational in 2009, was the other scheme
where water was always limited. Here the problem appeared not to be the source (Levhubu
River) but rather the way the extraction system had been set up. Farmers used various ways of
dealing with lack of irrigation water. In order of frequency of occurrence these included reducing
the area planted to crops (53%), exchanging water among themselves (49%), stealing water
from others (44%), reducing the frequency of irrigation (42%), irrigating at night (33%), planting
crops that required less water (27%) and extracting water privately from the source using
portable pumps (7%).

Only 27 schemes had a water license issued by the Depart of Water Affairs. Payment for water
occurred at 17 schemes but water was paid for by the Limpopo Department of Agriculture, not
the farmers. Water user association had been established on 28 schemes, but with few
exceptions these were not functional. Participation of scheme communities in catchment
management activities was limited to a single case. On all but five schemes, management of
water extraction and distribution was in the hands of an elected plot holder committee. At
Tshiombo Block 1A and Makuleke, the commercial partner was in control and at Sanari (micro
irrigation) and Dovheni (designed as a sprinkler line scheme), there was no management
organisation and farmers were allowed to draw water whenever they wanted. At Phaswana,
water management was the responsibility of the farmer cooperative, but the scheme was no

longer operational.

Formal water management rules (captured in writing) had been drawn up at 37 schemes. At one
scheme rules existed but had not been written up. The remaining schemes had no rule system
in place to manage water. These included Lwamondo (collapsed micro irrigation scheme),
Phaswana (non-operational micro irrigation scheme), Tshiombo Block 1A and Makuleke

(revitalised schemes that had a commercial partner, who operated the scheme) and the
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pressurised schemes of Gonani and Dovheni, where water availability was said not to be

limiting.

2.4.5 Land tenure and exchange

The Trust tenure system, here defined by the administrative use of the Permission to Occupy
application form (see Chapter 4), was by far the most prevalent tenure system on smallholder
irrigation schemes in Vhembe. The implication was that land identified for the development of
irrigation schemes had either been detribalised and transferred to the state before the scheme
was constructed, or continued to be tribal land but was being administered in the same way as
the former. Trust tenure is regarded as the least secure of all systems that applied to African
land holding and has been identified as a possible reason for the lack of land exchanges on
smallholder irrigation schemes (Van Averbeke, 2008). Schemes with traditional tenure (absence
of the use of Permission to Occupy application forms) were usually established quite recently but
there was one exception. Luvhada, a project developed in 1952 by the community of Mphaila
without state assistance also continued to have traditional tenure. Despite the prevailing Trust
system of tenure, land exchanges occurred on 72% of the schemes, which was more common
than expected. On schemes where land exchanges occurred, the basis for the exchange in
order of importance was cash (82%), free land preparation of own parcel (52%), a share of the
crop (27%) and just as a favour (9%). The maximum duration of land exchange arrangements
on schemes where such arrangements occurred was more than two years in 67% of the cases,

up to two years in 12% of the cases and limited to a single season in 21% of the cases.

2.4.6 Farming systems, cropping intensity and degree of commercialisation

The most common farming system involved the production of grain (mostly maize) and
vegetables. This farming system was found on 73% of the schemes. The crops that were
incorporated in this farming system served both as food crops for own consumption and as
crops than could be sold locally (Plate 2.4). All other farming systems (primarily tropical fruit)
were less important. In most cases they were established through the intervention of a homeland
parastatal or through the implementation of the Joint Venture model. This model transferred
control of the scheme to a commercial partner. In return for the release of their land for use by
the Joint Venture, plot holders received dividends, which amounted to half of the net operating

income.
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PLATE 2.4: The main farming system on smallholder irrigation schemes involves the production

of maize and vegetables, both of which could be used for own consumption or sales

Cropping intensity varied considerably among the schemes. The majority of schemes had
cropping intensities that ranged between 0.8 and 1.6. Schemes with cropping intensities higher
than 1.2 were considered to be really active. The highest cropping intensity of 2.0 was found at
Tshiombo Block 1A and Makuleke. Both were Joint Venture schemes where the commercial
partner did all the farming. Across operational schemes, the proportion of produce that was sold
was 50.6%, which was about 5% higher than the 45% recorded in the 1952 survey of
smallholder irrigation schemes by the Tomlinson Commission (1955). The difference was
partially due to the exceptionally high proportion of produce sold (99%) at the Makuleke and
Tshiombo Block 1A Joint Venture schemes.

2.4.7 Performance assessment

The results of the statistical analysis of the association of the four performance indicators and
selected characteristics of smallholder irrigation schemes in Vhembe are summarised in Table
2.3. All 48 schemes were included in the analysis of operational status and durability (number of

years in operation). For the analysis of cropping intensity and degree of commercialisation, all

29



non-operating schemes and the two schemes where a strategic partner was doing all the farming

were excluded from the analysis.

TABLE 2.3: Spearman’s rank correlation coefficients and exact probabilities (bracketed) of the
associations between four performance indicators and selected characteristics of smallholder

irrigation schemes in Vhembe

Performance indicator
Scheme characteristic Operational status Noof yeérsin Cropping intensity Degr-ee.of .
(n=d8) operation (n=35) commer cialisation
(n=48) (n=35)
Hydraulic head -0.618 (0.000) -0.848 (0.000) 0.057 (0.187) 0.270 (0.029)
Irrigation method -0.707 (0.000) -0.847 (0.000) 0.189 (0.071) 0.373 (0.007)
Scheme area 0.154 (0.074) 0.394 (0.002)
No of plot holders - 0.348 (0.004)
Plotsize - 0.019 (0.225) 0.104 (0.104) 0.212 (0.055)
Organisation of production - -0.266 (0.018)
Water restrictions at scheme level - - -0.438 (0.002) -0.031 (0.215)
Cash based land exchanges - : -0.014 (0.235) 0.019 (0.229)-
Water theft - - -0.244 (0.041)
Effectiveness of scheme fence - -0.070 (0.174)
Distance to urban centre - - 0.067 (0.171) -0.436 (0.002)

Operational status

The correlation between the operational status of smallholder irrigation schemes in Vhembe and
hydraulic head was fairly strong (-0.618) and statistically highly significant. The negative
correlation coefficient indicated that gravity-fed schemes were more likely to be (and remain)
operational than pumped schemes. The correlation between operational status and irrigation
method was even stronger (-0.707). This suggested that schemes employing micro irrigation were
less likely to be operational than schemes using overhead irrigation. Schemes using surface
irrigation were most likely to be operational but this was to be expected because on all gravity-fed

schemes plot holders made use of the short furrow method to apply irrigation water.

Durability

The number of years schemes had operated, or had been in operation, before they collapsed, was
very strongly correlated with hydraulic head (-0.848) and irrigation method (0.847). The negative
sign of both correlations indicated that canal schemes were considerably more durable than

pumped schemes. The positive, statistically significant (p<0.01) correlation between scheme area
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and number of years in operation and between number of plot holders and number of years in
operation were probably the result of the co-variation of these two factors with hydraulic head. On
average, the plot holder population on gravity-fed schemes (71) was slightly larger than on
pumped schemes (63) and the average scheme area of gravity-fed schemes (83.4 ha) was also
larger than that of pumped schemes (55.7 ha). The statistically significant (p<0.05) negative
correlation between organisation of production and number of years in operation indicated that
group projects were less likely to last than projects where plot holders farmed individually. Plot

size did not appear to affect durability of irrigation schemes.

Cropping intensity

Associations between cropping intensity and scheme characteristics were not very strong. Of all
the scheme characteristics that were tested, cropping intensity was most strongly correlated with
water restrictions at scheme level (r=-0.438). This negative correlation, which was statistically
highly significant (p<0.01), indicated that water restrictions, mostly due to seasonal differences in
the supply of the source, inhibited farmers from using their plots as intensively as possible. The
weak but statistically significant (p<0.05) negative correlation between the occurrence of water
theft and cropping intensity was probably the result of water restrictions causing water theft and
not due to differences in the degree of social order at the schemes. Hydraulic head, effectiveness
of the scheme fence and distance to the nearest urban centre appeared not to affect cropping
intensity. Cropping intensity tended to be positively correlated with irrigation method (micro
irrigation > Overhead irrigation > surface irrigation) but the correlation was not statistically
significant (p>0.05). Surprisingly, cropping intensity was not associated with the presence or
absence of cash based land exchanges among plot holders.

Degree of commercialisation

Associations between degree of commercialisation and scheme characteristics were also not
strong. Of all the scheme characteristics that were tested, degree of commercialisation was most
strongly correlated with distance to the nearest urban centre (r=-0.436). The relative strength of
this correlation indicated that access to local urban markets was a significant factor in determining
the orientation of production of plot holders on smallholder irrigation schemes. Remoteness, which
reduced access to markets, resulted in farmers focussing more on producing for own
consumption. Hydraulic head (r=0.270) and method of irrigation (0.373) were positively correlated
with degree of commercialisation. This indicated that plot holders on pumped schemes tended to

orient their farming more towards markets than those on gravity-fed schemes and that
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commercialisation was stimulated by the use of overhead and micro irrigation. Degree of
commercialisation tended to be correlated positively with plot size, but this correlation was not
statistically significant (p>0.05). It needs pointing out that among the schemes that featured in the
analysis of degree of commercialisation, the range in average plot size among schemes was
limited, with the smallest plots being 0.295 ha and the largest 2.197 ha. Water restrictions and the

prevalence of cash-based land exchanges did not appear to affect degree of commercialisation.

2.5 Discussion and conclusion

The results of this study show that gravity-fed canal schemes, on which farmers practised short
furrow irrigation, were more likely to be operational and to last longer than pumped schemes.
This was in line with the observations of Crosby et al. (2000) and Shah et al. (2002) for South
Africa at large. They pointed out that pumped schemes tended to offer better quality irrigation
than gravity-fed schemes and that pumping costs helped to impose financial discipline.
However, they also stated that pumped schemes were more vulnerable to breakdown and that
the cost of pumping tended to squeeze the net operating income of farm enterprises. An
analysis of smallholder irrigation projects in Kenya concluded that pumped schemes operated
and maintained by groups of smallholders were not sustainable (Scheltema, 2002). All of these
projects had collapsed even before it was time to replace the pump, because of their higher
financial and organisation requirement relative to gravity-fed schemes. The current study also
indicated that pumped schemes were more vulnerable to flood damage that gravity schemes,

mainly because during heavy flooding, pumps were washed away.

Generally, the cropping intensity on the smallholder schemes in the study area was well below
the optimum values of 1.5 to 2.5 suggested by Faurés et al. (2007) but higher than the cropping
intensity of 0.45 recorded by Mnkeni et al. (2010) at the Zanyokwe smallholder irrigation scheme
in the Eastern Cape. Under conditions of adequate water supply, the subtropical climate of
Vhembe puts the achievement of cropping intensities of 2 and more within reach. The study
showed that water restrictions were a significant factor in determining cropping intensity. The
water restrictions encountered on schemes in Vhembe were mostly seasonal and were caused
by fluctuations in supply at source, in line with the prevailing summer rainfall pattern. Reductions
in cropping intensity in response to water restrictions were also observed by Perry &
Narayanamurthy (1998) in Asia. The absence of any evidence of an association between

cropping intensity and cash-based land exchanges (rentals) among plot holders contradicted the
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assertion of Tlou et al. (2006) that land tenure was the most important system-on-system factor
in irrigated agriculture. Other researchers have also suggested that the development of land
rentals would increase cropping intensity on smallholder irrigation schemes in South Africa
(Shah et al., 2002; Van Averbeke, 2008) but the results obtained in this study did not support
this anticipated effect.

Degree of commercialisation on smallholder irrigation schemes in Vhembe was found to be
associated with the location of schemes in relation to local urban centres. As distance between
scheme and urban centre increased, farmers were less likely to produce for marketing purposes.
Van Averbeke (2008) reported that marketing of farmer’s produce at the Dzindi Canal Scheme,
which also formed part of the current study, was mainly in the hands of street traders.
Subsequent work by Manyelo (2011) showed that street traders purchased fresh produce from
farmers in small quantities on a daily basis and most of them (66 of 84) were sedentary traders,
who retailed this produce to the public in areas characterised by heavy pedestrian flows, such as
the main streets in towns and townships and at the entrance of hospitals. The other 18 street
traders were mobile. They retailed produce in villages and townships that surrounded Dzindi,
carrying a bag of produce on their heads as they moved from door to door. Bakkie traders, who
purchased produce in larger quantities and transported this produce in their vans to the same
type of trading places as those of street traders, also purchased produce at Dzindi, but relative
to street traders, they were less important. Nearly all 66 sedentary traders who purchased fresh
produce at Dzindi used combi-taxis to transport their produce to their retail places and 54 of the
66 used taxis to get to the urban centre of Thohoyandou where they sold the produce. Taxi fares
between Dzindi and Thohoyandou were relatively cheap, because of the short distance.
Therefore, the negative correlation between degree of commercialisation and distance between
scheme and nearest urban centre suggests that the cost of taxi fares could well be the factor
that determines whether or not it is financially viable for sedentary street traders to purchase
from scheme farmers and travel to urban centres to sell. During the field work it was noted that
when schemes were located far away from an urban centre, farmers mainly sold produce to
residents around the scheme, to mobile street traders, who retailed door to door and to bakkie
traders. The absence of sedentary street traders purchasing fresh produce in these remote
schemes, contrary to Dzindi, is a plausible explanation for the negative correlation between
degree of commercialisation and distance to urban centres, which was also reported by
Magingxa et al. (2009) for a sample of smallholder schemes in various other parts of South

Africa.
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The study of factors affecting the performance of smallholder irrigation schemes in Vhembe
District yielded several interesting results, which have implications for smallholder irrigation
scheme policy. Smallholder canal schemes were more likely to be operational and to last longer
than pumped schemes. This finding questions the desirability of converting canal schemes into
pumped schemes, which has been the practice of the RESIS Recharge Programme of the
Limpopo Department of Agriculture. The study results suggest that rehabilitating existing canal
systems would most probably more sustainable. The study also indicated that in the absence of
external interventions, commercialisation among farmers on smallholder schemes was more
likely to occur when schemes were located close to urban centres, because proximity made it
financially viable for street traders to travel between scheme, as the place of purchase, and
town, as the place of retail, using public transport. This is important when the development of
new schemes is being considered. For remote schemes, external intervention aimed at
supporting market access appeared to be necessary to enhance commercialisation. At this
stage, few of the farmer-managed schemes received marketing support from external agencies.
Efforts to that effect are recommended and should be facilitated by public extension services in

collaboration with the private sector.

Finally, the study results indicated that the two smallholder irrigation schemes that were
consolidated and farmed as single entities by a strategic partner (commercial farmer) were
characterised by high cropping intensities and high degrees of commercialisation. However, the
sustainability of this revitalisation trajectory is highly questionable. The introduction of centre
pivot or floppy systems largely prevent plot holders from repossessing their schemes and farm
as individuals once the joint venture arrangement comes to an end. As was already pointed out
by Crosby et al. (2000), ‘the worst scenario (for smallholder irrigation scheme development) is
where central management not only takes all decisions unilaterally on a top-down basis but also

conducts all on-farm operations’.



References

ALIBER, M., & HART, T. 2009. Should subsistence agriculture be supported as a strategy to
support rural food insecurity? Agrekon, 48(4):434-458.

BACKEBERG, G.R. 2006. Reform of user charges, market pricing and management of water:
problem or opportunity for irrigated agriculture. Irrigation and Drainage, 55:1-12.

BACKEBERG, G.R., & GROENEWALD, J.A. 1995. Lessons from the economic history of
irrigation development for smallholder settlement in South Africa. Agrekon, 34 (3):167-
171.

BEINART, W. 2001. Twentieth century South Africa. Oxford, UK: Oxford University Press.

BEINART, W. 2003. The rise of conservation in South Africa: Settlers, livestock and the
environments 1770-1950. Oxford, UK: Oxford University Press.

BEMBRIDGE, T.J. 1997. Small-scale farmer irrigation in South Africa: Implications for extension.
South African Journal of Agricultural Extension, 26:71-81.

BEMBRIDGE, T.J. 2000. Guidelines for rehabilitation of small-scale farmer irrigation schemes in
South Africa, WRC Report No 891/1/00, Gezina, RSA: Water Research Commission.

BEMBRIDGE, T.J., & SEBOTJA, I. 1992. A comparative evaluation of aspects of the human
impact of three irrigation schemes in Lebowa. South African Journal of Agricultural
Extension, 21:30-41.

BUNDY, C. 1988. The rise and fall of the South African peasantry, 2" edition. Cape Town, RSA,
David Philip.

CHRISTIE, F., & HANLON, J. 2001. Mozambique & the great flood of 2000. Oxford, UK: James
Currey.

COUSINS, B. 2013. Smallholder irrigation schemes, agrarian reform and ‘accumulation from
above and from below’ in South Africa. Journal of Agrarian Change, 13(1): 116-139.

COMMISSION FOR THE SOCIO-ECONOMIC DEVELOPMENT OF THE BANTU AREAS
WITHIN THE UNION OF SOUTH AFRICA 1955. Summary of the report. Pretoria, South
Africa: The Government Printer.

CROSBY, C.T., DE LANGE, M., STIMIE, C.M., & VAN DER STOEP, I. 2000. A review of
planning and design procedures applicable to small-scale farmer irrigation projects. WRC
Report No 578/2/00, Gezina, RSA: Water Research Commission.

35



DE LANGE, M., ADENDORFF, J. & CROSBY, C.T. 2000. Developing sustainable small-scale
farmer irrigation in poor rural communities: Guidelines and check lists for trainers and
development facilitators. WRC Report No. 774/1/00. Gezina, RSA:Water Research
Commission.

DENISON, J., & MANONA, S. 2007. Principles, approaches and guidelines for the participatory
revitalisation of smallholder irrigation schemes: Volume 2 — Concepts and cases. WRC
Report No TT 309/07. Gezina, RSA: Water Research Commission.

DENISON, J. & VAN AVERBEKE, W. 2013. Smallholder irrigation schemes: Agrarian
development option for the Cape region? In: Hebinck, P. & Cousins, B. (eds.) In the
shadow of policy: Everyday practices in South Africa’s land and agrarian reform.
Johannesburg: Wits University Press: Chapter 14.

DE WET, C. 2011. Where are they now? Welfare, development and marginalization in a former
Bantustan settlement in the Eastern Cape. In: Hebinck, P. & Shackleton, C. (eds.).
Reforming land and resource use in South Africa: Impact on livelihoods. Milton Park,
Abingdon, UK: Routledge: 294-314.

ECONOMIC DEVELOPMENT DEPARTMENT (23 November 2010). The new growth path: The
framework. Available from http://www.info.gov.za/view/DownloadFileAction?id=135748.

FANADZO, M., CHIDUZA, C. & MNKENI, P.N.S. 2010. Overview of smallholder irrigation
schemes in South Africa: Relationship between farmer crop management practices and

performance. African Journal of Agricultural Research, 5(25): 3514-3523.

FANADZO, M., CHIDUZA, C., MNKENI, P.N.S., VAN DER STOEP, I., & STEVENS, J. 2009.
Crop production management practices as a cause for low water productivity at
Zanyokwe Irrigation Scheme. Water SA, 36(1): 27-36.

FAURES, J-M., SVENDSEN, M. & TURRAL, J. 2007. Reinventing irrigation. In: Molden, D.
(Ed.). Water for food, water for life: A comprehensive assessment of water management
in agriculture. London, UK: Earthscan: 353-394.

HOUGHTON, D.H. 1955. Life in the Ciskei: A summary of the findings of the Keiskammahoek
rural survey 1947-51. Johannesburg, RSA: SA Institute of Race Relations.

INOCENCIO, A., KIKUCHI, M., TONOSAKI, M., MARUYAMA, A., MERREY, D, SALLY, H., &
DE JONG, |. 2007. Cost and Performance of Irrigation Projects: A Comparison of Sub-
Saharan Africa and Other Developing Regions. IWMI Research Report 109. Colombo,

Sri Lanka: International Water Management Institute.

36



KAMARA, A. B.; VAN KOPPEN, B.; MAGINGXA, L. 2002. Economic viability of small-scale
irrigation systems in the context of state withdrawal: The Arabie Scheme in the Northern
Province of South Africa. Physics and Chemistry of the Earth, 27:815-823.

KHANDLHELA, M., & MAY, J. 2006. Poverty, vulnerability and the impact of flooding in the
Limpopo Province of South Africa. Natural Hazards 39: 275-287.

LAHIFF, E. 2000. An Apartheid oasis? Agriculture and rural livelihoods in Venda. London, UK:
Frank Cass.

LAKER, M.C. 2004. Development of a general strategy for optimizing the efficient use of primary
water resources for effective alleviation of rural poverty. WRC Report No KV 149/04,
Water Research Commission. Gezina, South Africa.

LEIBBRANDT, M., & SPERBER, F. 1997. Income and economic welfare. In: De Wet, C. &
Whisson, M. (Ed.). From reserve to region — Apartheid and social change in the
Keiskammahoek District of (former) Ciskei: 1950-1990. Grahamstown, South Africa:
Institute for Social and Economic Research, Rhodes University: 111-152.

LETSOALO, S.S., & VAN AVERBEKE, W. 2006. Water Management on a Smallholder Canal
Irrigation Scheme in South Africa. In: Perret, S., Farolfi, S. & Hassan, R. (Ed.). Water
governance for sustainable development: approaches and lessons from developing and
transitional countries. London, UK: Earthscan: 93-109.

LEWIS, J. 1984. The rise and fall of the South African peasantry: A critique and reassessment,
Journal of Southern African Studies, 11 (1): 1-24.

LIPTON, M. 1996. Rural reforms and rural livelihoods: The context of international experience.
In: Lipton, M., De Klerk, M. & Lipton, M. (Ed.). Land, labour and livelihoods in rural South
Africa, volume one: Western Cape. Dalbridge, Durban, South Africa: Indicator Press: 1-
48.

MAKHURA, M.T., GOODE, F.M., & COETZEE, G.K. 1998. A cluster analysis of
commercialisation of farmers in developing rural areas of South Africa. Development
Southern Africa, 15 (3): 429-445.

MACHETHE, C.L., MOLLEL, N.M., AYISI, K., MASHATOLA, M.B., ANIM, F.D.K. & VANASCHE,
F. 2004. Smallholder irrigation and agricultural development in the Olifants river basin of
Limpopo Province: Management transfer, productivity, profitability and food security
issues. WRC Report No: 1050/1/04, Water Research Commission. Gezina, South Africa.

MAGINGXA, L.L., ALEMU, Z.G. & VAN SCHALKWYK, H.D. 2009. Factors influencing access to
produce markets for smallholder irrigators in South Africa. Development Southern Africa,
26 (1): 47-58.

37



MANYELO, K.W. 2011. Street trader livelihoods linked to smallholder farming at the Dzindi
canal scheme. M Tech. (Agric.) dissertation. Pretoria, Tshwane University of Technology.

MILLS, M.E.E. & WILSON, M. 1952. Land tenure. Pietermaritzburg, South Africa: Shuter and
Shooter.

MNKENI, P.N.S., CHIDUZA, C., MODI, A.T., STEVENS, J.B., MONDE, N., VAN DER STOEP, I.
& DLADLA, R. 2010. Best management practices for smallholder farming on two
irrigation schemes in the Eastern Cape and KwaZulu-Natal through participatory adaptive
research. WRC Report No TT 478/10. Gezina, South Africa: Water Research
Commission.

MOLDEN, D. (Ed.). 2007. Water for food, water for life: A comprehensive assessment of water
management in agriculture. London: Earthscan.

MOLDEN, D., SAKTHIVADIVEL, R., PERRY, C.J., DE FRAITURE, C. & KLOEZEN, W.H. 1998.
Indicators for comparing performance of irrigated agricultural systems. IWMI Research
Report 20. Colombo, Sri Lanka: International Water Management Institute.

NATIONAL PLANNING COMMISSION. 2011 National development plan Vision for 2030.
Pretoria: Department: The Presidency, South Africa.

PERRY, C.J. & NARAYANAMURTHY, S.G. 1998. Farmer response to rationed and uncertain
irrigation supply. IWMI Research Report 24. Colombo, Sri Lanka: International Water
Management Institute.

SCHELTEMA, W. 2002. Smallholder management of irrigation in Kenya. In: Blank, H.G., Mutero,
C.M. & Murray-Rust, H. (Ed.). The changing face of irrigation in Kenya: Opportunities for
anticipating change in Eastern and Southern Africa. Colombo, Sri Lanka: International
Water Management Institute: 171-189.

SHAH, T., VAN KOPPEN, B., MERREY, D., DE LANGE, M. & SAMAD, M. 2002. Institutional
alternatives in African smallholder irrigation: Lessons from international experience with
irrigation management transfer management transfer. IWMI Research Report 60,
Colombo, Sri Lanka: International Water Management Institute.

STAYT, H.A. 1968. The BaVenda, second impression. London, UK: Frank Cass.

TLOU, T., MOSAKA, D., PERRET, S., MULLINS, D. & WILLIAMS, C.J. 2006. Investigation of
different farm tenure systems and support structure for establishing small-scale irrigation
farmers in long term viable conditions. WRC Report No 1353/1/06. Gezina, South Africa:
Water Research Commission.

TOMLINSON COMMISSION. 1955. See Commission for the Socio-economic Development of

the Bantu Areas within the Union of South Africa.

38



TURRAL, H., SVENDSEN, M. & FAURES, J.M. 2010. Investing in irrigation: Reviewing the past
and looking to the future. Agricultural Water Management, 97: 551-560.

UMHLABA. 2010. A review of experiences of establishing emerging farmers in South Africa:
Case lessons and implications for farmer support within land reform programmes. Rome,
Italy: Food and Agricultural Organization of the United Nations.

VAN AVERBEKE, W. 2008. Best management practices for small-scale subsistence farming on
selected irrigation schemes and surrounding areas through participatory adaptive
research in Limpopo Province. WRC Report No TT 344/08. Gezina, South Africa: Water
Research Commission.

VAN AVERBEKE, W. 2012. Performance of smallholder irrigation schemes in the Vhembe
District of South Africa. In: Kumar, M. (Ed.). Problems, perspectives and challenges of
agricultural water management. Rijecka, Croatia: InTech: 413-438.

VAN AVERBEKE, W., DENISON, J. & MNKENI, P.N.S. 2011. Smallholder irrigation schemes
in South Africa: A review of knowledge generated by the Water Research Commission.
Water SA, 37(5): 797-808.

VAN AVERBEKE, W. & HEBINCK, P. 2007. Contemporary livelihoods. In: Hebinck, P. & Lent,
P.C. (Ed.). Livelihoods and landscapes: The people of Gugquka and Koloni and their
resources. Leiden, The Netherlands: Brill: 285-306.

VAN AVERBEKE, W., M'MARETE, C.K., IGODAN, C.O. & BELETE, A. 1998. An investigation
into food plot production at irrigation schemes in central Eastern Cape. WRC Report No
719/1/98. Gezina, South Africa: Water Research Commission.

VAN ROOYEN, C.J. & NENE, S. 1996. What can we learn from previous small farmer
development strategies in South Africa? Agrekon, 35 (4): 325-331.

VERMILLION, D.L. 1997. Impacts of irrigation management transfer: A review of the evidence.
Research Report 11. International Irrigation Management Institute. Colombo, Sri Lanka.

VINK, N. & KIRSTEN, J. 2003. Agriculture in the national economy. In: Nieuwoudt, L. &
Groenewald, J. (Ed.). The challenge of change: agriculture, land and the South African
economy. Pietermaritzburg, South Africa: University of Natal Press: 3-19.

VINK, N. & VAN ROOYEN, J. 2009. The economic performance of agriculture in South Africa
since 1994: Implications for food security. Development planning division working paper

No 17. Halfway House, South Africa: Development Bank of Southern Africa.

39



CHAPTER 3

3 Water distribution infrastructure and collective organisation

on canal schemes: The case of Dzindi
Pim W.M. de Beer & Wim Van Averbeke

3.1 Introduction

The water distribution infrastructure on irrigation schemes conveys water from the source to the
sites where it is required. On canal schemes, the water distribution infrastructure consists of a
system of primary, secondary and sometimes tertiary canals and devices for regulation and
distribution of the water stream to the different parts of the scheme. In some cases reservoirs for
overnight storage (balancing dams) also form part of the system (Sagardoy
et al., 1986).

As was explained in Chapter 2, in all registered canal schemes in Vhembe the canals have
concrete linings and the furrows that convey the water from the main canal to the different
irrigation plots and strips are also constructed in concrete. Water distribution to farmers on canal
schemes in Vhembe follows a rotational system. The schemes were designed to distribute the
water to the plots by turns of equal duration throughout the year. Each plot is meant to receive
water on a fixed day for a specified period of time that is always constant, regardless of crops
planted, growth stage of the crops and cropping intensity (Letsoalo & Van Averbeke, 2006a). In
Vhembe, seasonal fluctuations in the flow of water in the canal are commonly experienced on
schemes that abstract their water from a river by means of a weir (see Chapter 2). Inadequate
supply typically occurs at the end of winter, when farmers start planting of maize (Letsoalo & van
Averbeke, 2006a).

The discharge in a canal system is affected by the state of the canal (presence or absence of
leaks) and the cleanliness of the canal (presence or absence of objects that interfere with the
flow of water). Leaks and obstructions both reduce the discharge. Reductions in discharge

typically affect tail-enders (users towards the end of the canal) more than front-enders (users
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close to the source), resulting in unequal distribution of water among users. In extreme cases,
such as Tshiombo, users located at the end of the canal may become completely deprived of
water (see Chapter 2). Where equality is the principle on which the distribution of water among
users is based, unequal distribution is a cause of conflict (Letsoalo & van Averbeke, 2006a). It is,
therefore, important to maintain the discharge of canals as close to optimal levels as possible.
This can be achieved by maintaining the system. Sagardoy et al. (1986) argued that concrete-
lined canal systems require relatively little maintenance and listed the following as the most

important maintenance activities:

o replacement of joints and damaged concrete slabs (to limit leakage);
e weed control in the joints and on the surface of concrete slabs;

e control and removal of silt (to avoid obstruction of water flow).

On all canal schemes in Vhembe the ‘Regulations for the Control of Irrigation Schemes in the
Bantu Areas’ (Proclamation No. R. 5, 1963) applied (and continues to do so). This particular type
of Trust tenure system is discussed in detail in Chapter 4. Of importance for the maintenance of
the water distribution infrastructure on these schemes was that occupation of an irrigation plot
was subject to a multitude of conditions. One of these was that occupants had to perform labour
to maintain irrigation works, roadways, drains and other permanent structures located on the
irrigation scheme when called upon to do so by the superintendent of irrigation schemes in the
District or his representative, the agricultural officer. In practice, it was the resident agricultural
officer who was in charge of routine maintenance processes. Assisted by water bailiffs he
monitored the state of the main canal and made the decision when it needed cleaning. In
consultation with the Scheme Management Committee (SMC), an elected body of farmer
representatives, he would also set the date for cleaning to occur (Letsoalo & Van Averbeke,
2006b). The night before cleaning day, the water was closed off at source, and the next morning
the canal was subdivided into segments of more or less equal length and each plot holder was
allocated one segment to clean. On that day, the inside of the canal was cleaned to limit the
period during which irrigation water was unavailable. Clearing the vegetation along both sides of
the canal was done next. Plot holders were given a period of two weeks to complete this task.
Plot holders were allowed to send substitutes to the cleaning sessions, but absenteeism was
punishable. Fines were imposed, which accrued to the plot holder collective for use in scheme

projects. Individual plot holders were responsible for keeping the concrete furrows clean. Their
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condition was monitored by the bailiffs. Greasing of the gates and valves was done by the

extension officer or the baliliffs (Letsoalo & van Averbeke, 2006b).

During the first two decades of their existence, the canal schemes were still new and filling of
cracks and repairing of joints was seldom necessary. Any major repairs to the canals or to the
control gates or valves were carried out by the Department of Public Works upon request by the

agricultural officer (Letsoalo & van Averbeke, 2006b).

From about 1975 onwards, state control over the maintenance of the water distribution
infrastructure on canal schemes in Vhembe was gradually withdrawn. This withdrawal coincided
with the process of transferring governance of the Venda region from the South African
Department of Bantu Administration and Development to the Venda homeland government
(Letsoalo & Van Averbeke, 2006b). By 1990, plot holders had become de facto responsible for
their schemes, and this was formalised when a policy of Irrigation Management Transfer was
adopted by the Limpopo Department of Agriculture (Van Averbeke et al., 2011). In 2006,
Letsoalo & Van Averbeke (2006b) reported that maintenance of water distribution infrastructure
on canal schemes was no longer of the standard required to keep the system in optimum
working condition. They reported that functioning of the main canals was compromised by faulty
gates, seepage of water through cracks, a leaking aqueduct and subsidence of sections of the
main canal. Cleaning of the main canal was affected by increasing numbers of absconders. At
Dzindi, where absconding had become the norm, the Scheme Management Committee replaced
the labour system with a system of payment, and used the fees collected from plot holders to
pay a contractor to do the cleaning. Cleaning of the concrete furrows, which had remained the
responsibility of individual farmers, was no longer strictly implemented. Control gates and valves
were no longer greased and several regulating devices were either destroyed, faulty or in a state
of disuse (Letsoalo & Van Averbeke, 2006b).

Six years have passed since Letsoalo & Van Averbeke (2006b) reported on the maintenance of
the water distribution infrastructure on a selection of canal schemes in Vhembe, including Dzindi,
where the labour system used for cleaning the canal was replaced by a system of payment.
Casual observations suggested that the system of collecting money from plot holders to hire a
contractor to do the cleaning was not effective but no systematically collected information was
available to substantiate these observations. For this reason a study of the water distribution

system at Dzindi was done. The objectives of the study were:
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e To describe and assess the state of the main canal, the flow-regulating devices, division
boxes, off-take outlets, over-night storage dam and concrete furrows that convey the
water to the plots;

e To describe and assess the cleanliness of the main canal and the concrete furrows that
convey the water to the plots with particular emphasis on restrictions to the flow of water;

and

® To document and assess the existing processes which make up the maintenance of the water

distribution infrastructure at Dzindi.

3.2 Review of literature

3.2.1 Discharge in canals

Discharge in a canal is function of the longitudinal slope, the cross sectional area and hydraulic
radius of the water stream and the ‘roughness’ of the canal lining (Farrington, 1980; Park, 1983;
Dringman & Sharma, 1997; Gippel & Stewardson, 1998; Pappenberger et al., 2005). The Manning
equation (equation 3.1) mathematically expresses the relationship between discharge and the

factors that affect it.
Q= iﬂRmSm equation 3.1
where;:

Q = discharge (m®s™);

n = Manning’s roughness coefficient;

A = cross-sectional area of the water stream (m);
R = hydraulic radius (m); and

S = water surface slope (-)

Equation 3.1 shows that discharge is positively related to the inverse of the Manning's roughness
coefficient (n). In concrete canal systems the Manning's coefficient value typically ranges between
0.01 and 0.1. The effect of increasing roughness is an increasingly reduced discharge as shown in

Figure 3.1. Roughness of the surface of the lining of canals is function of the presence of vegetation,
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silting and obstructions and of canal irregularities and the extent of canal alignment, (James &
Makoa, 2006; Akkuzu et al., 2008). According to Israelsen and Hansen (1962) a new concrete lined
canal has a Manning’s roughness coefficient that ranges between 0.012 (best) and 0.018 (worst).
Values ranging between 0.014 and 0.016 are commonly used during the design of canal systems

(Israelsen & Hansen, 1962).
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FIGURE 3.1: Relationship between Manning roughness coefficient (n) and its effect (1/n) on

discharge in canals

When the factors responsible for increasing roughness are severe, the Manning’'s roughness
coefficient in a concrete canal can attain values as high as 0.1. The discharge in a concrete
canal where factors caused the Manning's roughness coefficient to attain a value of 0.1
(1/n =10) would only be 15% of the discharge that would occur when that same canal was in a
good state and had a Manning’s roughness coefficient of 0.015 (1/n = 66.7). It is, therefore, of
great importance that canal roughness is minimised. This is achieved by cleaning the canal of
sediments and plants, by filling up cracks and holes, and by repairing joints to prevent plants
from finding foothold (Akkuzu et al., 2008). Also important is that plants and algae do not only
increase roughness by obstructing flow. The organic acids they secrete are also responsible for
the dissolution of cement, which roughens the lining of the concrete by exposing the aggregate
fragments (Guillitte & Dreesen, 1995).



3.2.2 Organisation and maintenance

Plot holders on irrigation schemes share one source of water and are all dependent on the water
distribution infrastructure that conveys the water to their plots, farms or farm dams. Management
of the operation and maintenance of the water distribution infrastructure is widely regarded as
complex and difficult because of the multiple layers of decision making (Marbry, 1996:11).
According to Langworthy and Finan (1996), important decisions that need to be taken on
irrigation schemes are:

e Quantity and timing of water deliveries to each member;

e Procedures for paying for the operation and maintenance of the network;

e Mechanisms to adjust schedules in the face of unforeseen interruptions of operation; and

e Procedures to monitor and punish infractions against the operating rules.

Decisions on these issues can be made by farmers themselves or by outsiders with authority
over the irrigation scheme (Langworthy & Finan, 1996). Most irrigation schemes are managed by
a combination of farmers and outsiders (Langworthy & Finan, 1996). In such cases, problems
often arise in a vertical way amongst the different layers. When authorities wield more power
than farmers, decisions can be made against the wishes of farmers. Such top-down decisions
can have positive or negative effects on farmers (Langworthy & Finan, 1996). Referring to
Ostrom (1993), who compared 108 irrigation systems, Marbry and Cleveland (1996) indicated
that farmers who managed their own schemes recorded higher yields than farmers on agency-
managed irrigation schemes. This would suggest that farmer-managed schemes tend to perform

better than agency-managed schemes.

Maintenance activities on canal schemes can be subdivided in three categories, namely routine,
special and deferred (Sagardoy et al., 1986). Special and deferred maintenance needs special
expertise, because it involves rebuilding or repairing parts of the canal, and usually falls outside
the responsibilities and capabilities of plot holders. Routine maintenance, on the other hand, is
well within the capabilities of plot holders and often it is also their responsibility. As indicated in
the introduction to this chapter, concrete-lined canal systems require much less maintenance
than unlined canal. Important maintenance activities include replacement of joints and damaged
concrete slabs (to limit leakage), weed control in the joints and on the surface of concrete slabs,

and control and removal of silt to avoid obstruction of water flow (Sagardoy et al., 1986).
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3.3 Materials and methods

3.3.1 Study area

The study was done at the Dzindi canal scheme (23°1'45"S and 30° 26' 30" E) located in Itsani
village, Thulamela Local Municipality, Vhembe District, Limpopo Province, South Africa. Itsani
village is situated about 10 km southwest of Thohoyandou, which is the administrative centre of
the Thulamela Municipality and the Vhembe District. The Dzindi canal scheme was
decommissioned in 1954 and has been in operation for 58 years. It has a command area of
135.6 ha, which are subdivided into 106 plots of 1.28 ha each. Dzindi obtains its water from a
weir on the Dzindi River and is subdivided into 4 blocks, with Block 4 closest to the weir and
Block 1 and 2 furthest from this source. An overnight storage or balancing dam stabilises the
supply of irrigation water to plots located in Block 1. The predominant cropping system used by
farmers on the scheme is summer production of maize and winter production of vegetables (Van
Averbeke, 2008). The climate at Dzindi can be described as subtropical with a dry and a wet
season (Van Averbeke and Mohamed, 2006). Most of the rain falls during the summer, from
October to March, with an average rainfall of about 700 mm. Cropping intensity at Dzindi is
higher during summer than in winter but since most of the rain falls during summer, the irrigation
requirement usually does not peak during this period. Instead the peak demand tends to be at
the end of winter (August and September), when the summer crops are planted but the rainy
season has not yet started.

3.3.2 Assessment of the state of the water distribution infrastructure

3.3.2.1 State of the main canal

The state of the main canal was assessed by subdividing the canal in segments with a length of
about 25 m. A total of 388 canal segments, which made up the full length of the main canal,
were assessed. The assessment of the main canal and the furrows was conducted during the
period 3 December to 21 December 2012.

Assessment of each segment was done using six indicators, namely,

o the degree of roughness of the concrete lining inside the canal,
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e the presence and size of cracks;

e the depth of soil removal from the canal banks;

o the extent to which canal banks were affected by soil removal;
o the extent of leakage from the canal;

¢ the alignment of the canal sections.

For all six indicators a key was developed. The keys, presented in Tables 3.1 to 3.6, consisted of
a description enabling categorisation, a category score accompanied by a descriptor, and a
factor for use in the global assessment of the state of the canal considering all seven indicators.
The category score consists of an ordinal scale with the value 1 (lowest value) indicating the
perfect state and the highest value representing the worst state that was encountered. The
descriptor is a descriptive code, which links the category score to the indicator under
consideration. The description explains how value scores were assigned based on field
observations and measurements. The factor assigned to each score value reflects the effect or
impact of the state of the indicator on the overall state of the canal. The overall state of a
particular section of the canal was then obtained by calculating the product of different factors for

the six indicators.

Table 3.1 shows the key for the assessment of the concrete lining inside the main canal.
Exposure of the canal surface to the scouring effect of running water, sometimes loaded with
sediment, and to algae, which hasten the dissolution of cement, can roughen the surface of the
concrete compared to when it was new. The rougher the surface the more resistance it offers to
water flow, thus affecting the flow rate of the water in the canal and the volume of water

delivered to the plots per unit time.
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TABLE 3.1: Key for the assessment of the roughness of the concrete lining inside the main

canal

Score Descriptor Description Factor

1 Smooth The concrete lining is ‘as new’. It can be 1.00
compared to the cement joints of a brick wall or
the concrete kerbs along a road

2 Slightly roughened  The concrete lining is somewhat scoured as a 0.95
result of dissolution of the cement

3 Roughened The concrete lining is visibly uneven as a result of 0.9
substantial dissolution of the cement

4 Severely The concrete lining is very rough because of high 0.85

roughened degree of cement matrix removal leaving

aggregate exposed

An example of a ‘severely roughened’ canal lining surface showing exposed aggregate appears
in Plate 3.1.

PLATE 3.1: Example of a ‘severely roughened’ canal lining surface
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Table 3.2 shows the key for the assessment of crack size. Cracks occurred in both the section
joints and in the concrete sections themselves, where they appeared as wide fissures or as
holes. The size of the crack was used to allocate a score. Cracks allow for water to leak or seep
from the canal making it unavailable for irrigation purposes. This type of water loss has an

important effect on discharge, which was taken into account when assigning the factors.

TABLE 3.2: Key for the assessment of crack size

Score Descriptor Description Factor
1 None Cracks are absent 1.00
2 Small Cracks < 3 cm wide 0.95
3 Moderate Cracks 3-10 cm wide 0.80
4 Large Cracks > 10 cm wide 0.70

An example of a crack in the main canal is shown in Plate 3.2. The crack was between 3 cm and
10 cm wide and was categorised as ‘moderate crack’, resulting in a score of 3, which carried a
factor of 0.80. The number of cracks per unit length of concrete canal was not considered
directly. Instead the effect of this feature was taken into account when the degree of leakage

was assessed.

PLATE 3.2: A ‘moderate’ crack
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Table 3.3 shows the key for the assessment of the depth of soil removal adjacent to the canal.
Holes or gullies created by water eroding the soil adjacent to the concrete canal reduce the
support provided to the canal structure. This makes the canal vulnerable to cracking and even
collapse. Scoring of this indicator was done in function of the depth of soil removal that had

occurred.

TABLE 3.3: Key for the assessment of the depth of soil removal adjacent to the canal

Score Descriptor Description Factor
1 No soil removal Soil adjacent to the canal is intact 1.00
2 Shallow In places, soil adjacent to the canal has been removed to  0.90

a depth <20 cm

3 Moderately deep In places, soil adjacent to the canal has been removedto  0.85
a depth of 20-30 cm
4 Deep In places, soil adjacent to the canal has been removedto 0.75

a depth of >30 cm

Table 3.4 shows the key for the assessment of the extent of soil removal adjacent to the canal.
The longer the gullies or the more frequent the holes in the sail, the higher the vulnerability of the

canal to cracks or collapse, and the greater the threat of the canal developing serious leaks.

TABLE 3.4: Key for the assessment of the extent of soil removal adjacent to the canal

Score Descriptor Description Factor
1 None No soil removal on either side of the canal 1.00
2 Low < 50% of the soil on either side of the canal is affected 0.95

by soil removal
3 High > 50% on either side of the canal is affected by soil 0.85

removal

Plate 3.3 shows a canal section where more than 50% of the right-hand side of the canal is
affected by soil removal (high extent) and where in places the depth of soil removal exceeds 30

cm. This section was scored 4 = ‘deep removal’ and 3 = *high extent’.
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PLATE 3.3: Canal section in which more than 50% of right-hand side of the canal is affected by
soil removal (high extent) and where in places the depth of soil removal exceeds 30 cm (‘deep

removal’)

Table 3.5 shows the key for the assessment of the degree of leakage from the canal. Wherever
leakage could be observed, it was either categorised as minor or as major. Minor leakage
referred to the occurrence of seepage indicated by the saturation of the soil adjacent to the canal
without any evidence of visible flow of water out of the canal. Major leakage was indicated by

water visibly flowing out of the canal. An example of a ‘major leakage’ is given in Plate 3.4.

TABLE 3.5: Key for the assessment of the degree of leakage from the canal

Score Descriptor Description Factor
1 None No leakage 1.00
2 Minor Occurrence of seepage indicated by saturation of the soil 0.90

adjacent to the canal without any evidence of visible flow of
water out of the canal

3 Major Water visibly flows out of the canal 0.80
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PLATE 3.4: An example of a ‘major leakage’ in the main canal of Dzindi

Table 3.6 shows the key for the assessment of the state of alignment of neighbouring concrete
canal sections. Movement of two neighbouring segments relative to each other results in
misalignment. Substantial misalignment can cause seepage or even leakage of water from the

canal.

TABLE 3.6: Key for the assessment of the state of alignment of adjacent canal segments

Score Descriptor Description Factor
1 Aligned Canal is aligned 1.00
2 Poorly aligned Difference in alignment 0-2 cm 0.98
3 Very poor aligned  Difference in alignment 3-10 cm 0.95
4 Not aligned Difference in alignment > 10 cm 0.90

An example of a canal section that was allocated a score value of 4 (‘not aligned’) is shown in
Plate 3.5. The difference in alignment between adjacent canal segments is greater than 10 cm

and the concrete sections are no longer connected. Leaking of water is clearly visible.

52



PLATE 3.5: Two canal segments that are no longer aligned

The value scores and associated factors for the six indicators that were used to assess the state
of the main canal at Dzindi are summarised in Table 3.7. The final assessment of each canal
segment was obtained by multiplying the six factors that were assigned for each of the six
indicators. The product of these six factors provided a global assessment score, which could

range between 0 and 1, and which reflected the overall state of the canal section.

TABLE 3.7: Key for the calculation of the overall state of sections of the main canal

Key Score

1 2 3 4
Roughness of the concrete lining 1.00 0.95 0.90 0.85
Crack size 1.00 0.95 0.80 0.70
Depth of soil removal 1.00 0.90 0.85 0.75
Extent of soil removal 1.00 0.95 0.85 -
Degree of leakage 1.00 0.90 0.80 -
State of alignment 1.00 0.98 0.95 0.90
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Five main global assessment categories were then defined by specifying global assessment
score limits, as shown in Table 3.8, and a colour code was assigned to each of these five

categories.

TABLE 3.8: Global assessment score categories and associated colours used in the

assessment of the overall state of sections of the main canal at Dzindi

Global assessment score  Descriptor Class Colour on map
category

1.00 Perfect 1 Blue

0.95-0.99 Very good 2 Green
0.66-0.94 Good 3 Yellow
0.42-0.65 Poor 4 Orange

<0.42 Very poor 5 Red

The colour codes signifying the five main global assessment score categories were then used to
map the state of the main canal. An example of such a map is shown in Figure 3.2. On the map,
three canal sections with different colour codes are indicated by means of white arrows. Plate
3.6 illustrates the state of the canal section coloured green in Figure 3.2, Plate 3.7 shows the
section coloured yellow and Plate 3.8 is a picture of a red-coloured canal section in Figure 3.2.
Table 3.9 presents the global assessment scores allocated to each of these segments and
illustrates how this score was derived using the different factors assigned for each of the six

indicators that were used in the assessment.



FIGURE 3.2: Map of the global state of part of the main canal at Dzindi

TABLE 3.9: Practical elaboration of the procedure used to assess the global state of segments

of the main canal at Dzindi using three examples

Key Green canal segment Yellow canal segment Red canal segment
Descriptor Factor | Descriptor Factor | Descriptor Factor

Roughness of the | Slightly 0.95 | Slightly 0.95 | Severely 0.85

concrete lining roughened roughened roughened

Crack size None 1.00 | Small 0.95 | Large 0.70

Depth of soil None 1.00 | None 1.00 | Moderately 0.85

removal deep

Extent of soil None 1.00 None 1.00- | High 0.85

removal

Degree of leakage | None 1.00 Minor 0.90 | Major 0.80

State of alignment | Aligned 1.00 | Aligned 1.00 | Not aligned 0.90

Product 0.95 0.81 0.31

Global

assessment

category
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PLATE 3.6: Example of a canal section that was categorised as being in a ‘very good’ state

The lining of the canal segment shown in Plate 3.6 had a slightly roughened surface (0.95); no
cracks (1.00), leaks were absent (1.00), no evidence of soil removal adjacent to either side of
the concrete (1.00 and 1.00); and no misalignment of the concrete segments (1.00). The
resulting product of the six factors (see also Table 3.9), which constituted the global assessment
score, was 0.95 x 1.00 x 1.00 x 1.00 x 1.00 x1.00 = 0.95 (see bottom Table 3.9). Referring to the
categories in Table 3.8, the global assessment score for state of 0.95 placed this particular canal

segment in the ‘very good’ category and was coloured green in Figure 3.2.

The yellow canal segment indicated with a white arrow in Figure 3.2 is shown in Plate 3.7. The
lining of the canal segment had a slightly roughened surface (0.95); cracks were present but all
were narrower than 2 cm (0.95); there was no evidence of soil removal adjacent to either side of
the concrete (1.00 and 1.00); there was evidence of seepage but no visible evidence of water
flowing out of the canal (0.90 for leakage) and there was no misalignment of the concrete
segments (1.00). The resulting product of the six factors was 0.95 x 0.95 x 1.00 x 1.00 x 0.90
x1.00 = 0.81 (see bottom Table 3.9). Referring to the categories in Table 3.8, the global
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assessment score for state of 0.81 placed this particular canal segment in the ‘good’ category

and was coloured yellow in Figure 3.2.

PLATE 3.7: Example of a canal section that was categorised as being in a ‘good’ state

The red canal segment indicated with a white arrow in Figure 3.2 is shown in Plate 3.8. The
lining of the canal segment shown in Plate 3.8 was severely roughened (0.85); cracks were
present and large (0.70); moderately deep soil removal occurred adjacent to either side of the
canal (0.85) to a high extent (0.85); water could be seen flowing out of the canal indicating major
leakage (0.80) and concrete sections had moved relative to each other to the extent that they
were no longer aligned (0.90).
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PLATE 3.8: Example of a canal section that was categorised as being in a ‘very poor’ state

The resulting product of the six factors was 0.85 x 0.70 x 0.85 x 0.85 x 0.80 x 0.90 = 0.31 (see
bottom Table 3.9). Referring to the categories in Table 3.8, the global assessment score for
state of 0.31 placed this particular canal segment in the ‘very poor’ category and was coloured

red in Figure 3.2.

The procedure elaborated for the three examples (Table 3.9) was applied to all 388 segments of
the main canal of Dzindi that were assessed, and these assessments were captured on a total of
20 maps. For purposes of this report, a further reduction was made by subdividing the length of
the main canal into 16 large segments using natural borders, such as a fence or a furrow outlet,
to separate the segments. For each large segment, the ‘average’ global assessment score was
obtained by calculating the arithmetic mean of the scores assigned to the different elementary
segments that made up the large segment. These ‘average’ values were then used to construct

an overview map that depicted the state of the entire main canal at Dzindi.

3.3.2.2 State of the concrete furrows

The concrete furrows were assessed using two indicators, namely the proportion of the concrete
segments, used to construct the furrow, that were damaged, and the severity of the damage to

the segments. The concrete segments were each about 3 m long, but variability was observed.
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In cases where the entire concrete furrow consisted of one straight line of segments, a single
assessment was done for the furrow as a whole. Only where the furrow had bends was it
subdivided into sections and each section was assessed separately. The procedure of allocating
weighing factors to the different scores and multiplying these factors to obtain the global
assessment score was again applied. This procedure was explained in detail in section 3.3.2.1

for the assessment of the state of the main canal.

Table 3.10 shows the key used for the assessment of the proportion of damaged segments in
concrete furrows and Table 3.11 the key for assessment of the severity of damage to affected
concrete segments. The global assessment score, which could range between 0 and 1, reflected
the overall state of the concrete furrow or furrow section. Four main global assessment
categories were then defined by specifying global assessment score limits. These are shown in
Table 3.12. Colour codes were again assigned to each of the four categories for mapping

purposes.

TABLE 3.10: Key for the assessment of the proportion of damaged segments in concrete

furrows

Score Descriptor Description Factor
1 Perfect 100% of the concrete sections are intact 1.00
2 Good 80-99% of the concrete sections are intact 0.95
3 Poor 50-79% of the concrete sections are intact 0.85
4 Very poor 0-49% of the concrete sections are intact 0.70

TABLE 3.11: Key for the assessment of the severity of damage to affected concrete segments

Score Descriptor Description Factor
1 None Cracks are absent or <0.5 cm wide 1.00
2 Small Cracks 0.5-3 cm wide 0.98
3 Moderate Cracks 3-10 cm wide 0.95
4 Large Cracks >10 cm wide 0.90

59



TABLE 3.12: Global assessment score categories and associated colours used in the

assessment of the overall state of concrete furrows at Dzindi

Final factor Descriptor Class Colour on map
1.00 Perfect 1 Blue

0.90-0.99 Good 2 Green
0.77-0.89 Poor 3 Yellow

<0.77 Very poor 4 Red

3.3.2.3 Other parts of the water distribution system

All flow-regulating devices, division boxes and off-take outlets were assessed in terms of their
functioning. Complete or partial malfunctions were recorded and pictures were taken. The
condition of the over-night storage dam at Block 1 was described in terms of sedimentation, the
occurrence of vegetation growing inside the dam and the functionality of the inlet and outlet

valves. Pictures were taken to illustrate the condition.

3.3.3 Cleanliness of the canal

3.3.3.1 Cleanliness of the main canal

Three indicators were used to assess the state of cleanliness of the main canal, namely
interference by vegetation, presence of sediment, and the presence of large loose stones
obstructing water flow in the canal. For each of the three indicators a key was developed, which
are presented in Table 3.13 to 3.15. The assessment procedure was the same as explained in
section 3.3.2.1 and observation were again done for canal sections that were about 25 m in

length.

Table 3.13 shows the key for the assessment of the degree of interference of water flow by
vegetation in the canal. An example of ‘very high’ interference of water flow by vegetation in the
canal is shown in Plate 3.9. Large clumps of grass and weeds growing inside the canal and
grass and weeds growing on the banks hanging inside the canal all affect the flow of water. The
interference is such that dead plants and garbage are caught by the plants, reducing flow even

further.
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TABLE 3.13: Key for the assessment of water flow interference by vegetation in the canal

Score Descriptor Description Factor

1 None No vegetation grows or hangs in the canal 1.00

2 Low Vegetation occupies 0-2% of the canal cross 0.98
section

3 Moderate Vegetation occupies 3-5% of the canal cross 0.95
section

4 High Vegetation occupies 6-20% of the canal cross 0.85
section

5 Very high Vegetation occupies >20% of the canal cross 0.60
section

PLATE 3.9: An example of ‘very high’ water flow interference by vegetation

Table 3.14 shows the key for the assessment of the depth of sediment in the canal. The
thickness of the layer of sediment was measured in the bottom of the canal. First, the height of
the water surface was measured from the top of the sediment layer with a ruler. Then the ruler
was pushed through the sediment layer to the concrete surface and the height of the water
surface was again measured. The difference in height between these two measurements was

taken as the depth of the sediment layer in the canal. The main effect of sediment is a reduction
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in the cross section of the canal, which affects discharge (see equation 3.1). Sediment might

also increase roughness. It was also observed that when water flowing in the canal reached a

section where a thick sediment layer was present, overflowing occurred (see Plate 3.10).

TABLE 3.14: Key for the assessment of the depth of sediment in the canal

Score Descriptor Description Factor
1 None No sediment 1.00
2 Shallow Sediment layer 0-2 cm 0.98
3 Moderately deep Sediment layer 3-5 cm 0.95
4 Deep Sediment layer 6-10 cm 0.85
5 Very deep Sediment layer >10 cm 0.60

PLATE 3.10: This part of the canal was characterised by a thick layer of sediment, which
appeared to be the cause of the overflowing that occurred
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Table 3.15 shows the key for the assessment of size of large loose stones obstructing water flow

in the canal. Stones severely increase the roughness of the canal surface (see Plate 3.11)

TABLE 3.15: Key for the assessment of the size of large loose stones obstructing water flow in

the canal

Score Descriptor Description Factor
1 None No stones 1.00
2 Small Stones with a size of 0-2 cm (gravel) 0.95
3 Moderate Stones with a size of 3-10 cm 0.85
4 Large Stones with a size of >10 cm 0.60

PLATE 3.11: A ‘large’ stone placed in the main canal increases the water level ahead of it and

creates turbulence in the water flow behind it

The key for the assessment of the overall state of cleanliness of the main canal is shown in
Table 3.16. The procedure of allocating weighing factors to the different indicator scores and
multiplying these factors to obtain the global assessment score was again applied. This

procedure was explained in detail in section 3.3.2.1 for the assessment of the state of the main
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canal. The global assessment score, which could range between 0 and 1, reflected the overall
state of cleanliness. Four main global assessment categories were then defined by specifying
global assessment score limits. These are shown in Table 3.17. Colour codes were again

assigned for mapping purposes.

TABLE 3.16: Key for the calculation of the overall state of cleanliness of the main canal

Key Score

1 2 3 4 5
Water flow interference by vegetation 1.00 0.98 0.95 0.85 0.6
Depth of sediments 1.00 0.98 0.85 0.85 0.6
Large loose stones obstructing water flow 1.00 0.95 0.85 0.6

TABLE 3.17: Global assessment score categories and associated colours used in the

assessment of the overall state of cleanliness of the main canal at Dzindi

Final score Descriptor Class Colour on map
1.00 Perfect 1 Blue

0.96-0.99 Very good 2 Green
0.86-0.95 Good 3 Yellow
0.61-0.85 Poor 4 Orange

<0.61 Very poor 5 Red

3.3.3.2 Cleanliness of the concrete furrows

Cleanliness of the concrete furrows was done in the same way as for the assessment of their
state. In cases where the entire concrete furrow consisted of one straight line of segments, a
single assessment was done for the furrow as a whole. Only where the furrow had bends was it
subdivided into sections and each section was assessed separately. Two indicators were used,
namely degree to which the water flow was interfered with and the extent of the furrow length
that was affected. Table 3.18 shows the key for the assessment of the degree of water flow
interference by vegetation, sediment and stones (obstructions), and Table 3.19 the key for the
assessment of extent. The global assessment score, which could range between 0 and 1,

reflected the overall state of cleanliness of the concrete furrows. Four main global assessment
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categories were then defined by specifying global assessment score limits. These are shown in

Table 3.20. Colour codes were allocated to each category for mapping purposes.

TABLE 3.18: Key for assessment of the degree of water flow interference by obstructions in the

concrete furrows at Dzindi

Score Descriptor Description Factor
1 None Furrow is clean 1.00
2 Low Obstructions occupying 1-20% of the furrow cross 0.95

section interfere with the water flow

3 Moderate Obstructions occupying 21-50% of the furrow cross 0.85
section interfere with the water flow

4 High Obstructions occupying >50% of the furrow cross 0.70

section interfere with the water flow

TABLE 3.19: Key for the assessment of the extent of water flow interference by obstructions in

the concrete furrows at Dzindi

Score Descriptor Description Factor
1 Perfect 100% of the concrete sections is clean 1.00
2 Good Obstructions occur along 1-20% of the furrow 0.98
3 Poor Obstructions occur along 21-50% of the furrow 0.95
4 Very poor Obstructions occur along 51-100% of the furrow 0.90

TABLE 3.20: Global assessment score categories and associated colours used in the

assessment of the overall state of cleanliness of the concrete furrows at Dzindi

Final factor Descriptor Class Colour on map
1.00 Perfect 1 Blue

0.90-0.99 Good 2 Green
0.77-0.89 Poor 3 Yellow

<0.77 Very poor 4 Red
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3.3.4 Perceptions of water adequacy and canal maintenance among plot holders
at Dzindi

To obtain the perceptions on water adequacy and canal maintenance among plot holders at
Dzindi, interviews were conducted during the month of January 2013. Face-to-face interviews,
involving the asking of both open and closed questions, were done with a sample of 28 plot
holders obtained using a judgmental sampling strategy (Kumar, 2011). In each of the four
irrigation blocks, one or more concrete furrows were randomly selected, and on each of the
furrows that were selected, one plot holder located near the top of the furrow, one near the
middle and one near the end were sampled for data collection. Data collection was aimed at
obtaining information on availability of irrigation water and maintenance of the water distribution
system. After the preliminary results of the water distribution infrastructure assessment and the
plot holder survey were available, feedback was provided to the Scheme Committee in a
meeting held on the 29" of January 2013. Subsequent to this feedback, the members of the
Scheme Committee were asked to express their views, particularly on routine maintenance

activities and the state of cleanliness of the water distribution system.

3.4 Results

3.4.1 State of the water distribution infrastructure at Dzindi

Table 3.21 shows the global average assessment scores indicating the state of the main canal
for each of 16 subdivisions, as well as the boundaries that defined each of these subdivisions.
Figure 3.3 shows the state of the main canal and concrete furrows at Dzindi. The meaning of the

colours depicting the state of the main canal and the concrete furrows is explained in Table 3.22.
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TABLE 3.21: Boundary specifications of the 16 subdivisions of the main canal and the average

global assessment score indicating the state of the main canal

Section Description Number of Global
segments assessment
score
1 Weir — Dzindi Nature Reserve 27 0.75
2 Dzindi Nature Reserve — Road R524 11 0.61
3 Road R524 — End orchard 13 0.76
4 End orchard — Furrow 1 20 0.70
5 Furrow 1 — Half way furrow 2 33 0.52
6 Half way furrow 2 — Furrow 2 38 0.63
7 Furrow 2 — Furrow 3 20 0.66
8 Furrow 3 — Furrow 8 45 0.68
9 Furrow 8 — Gravel road bridge 34 0.66
10 Gravel road bridge — Division box Block 3 30 0.59
11 Division box Block 3 — Division box agric. office 22 0.59
12 Division box agricultural office — Furrow 10 27 0.39
13 Furrow 10 — Furrow 15 26 0.59
14 Division box agricultural office — Siphon grid 3 0.54
15 Night dam — Furrow 19 25 0.68
16 Furrow 19 — Furrow 23 14 0.76
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TABLE 3.22: Global assessment score categories and associated colours used in the

assessment of the overall state of the main canal and concrete furrows at Dzindi

Class limits Descriptor Class Colour
Main canal

1.00 Perfect 1 -
0.98-0.99 Very good 2 B
0.95-0.97 Very good 2 ]
0.81-0.94 Good 3 [ ]
0.66-0.80 Good 3 [ ]
0.54-0.65 Poor 4 ]
0.42-0.53 Poor 4 T
0.32-0.41 Very poor 5 B
<0.32 Very poor 5 -
Furrows

1.00 Perfect 1 -
0.90-0.99 Good 2 2
0.77-0.89 Poor 3 [ ]
<0.77 Very poor 4 -

Figure 3.3 depicts the average state of the 16 different sections of the main canal of Dzindi.
From Figure 3.3 it can be seen that the average state of these 16 sections ranged between very
poor (section 12) and good. Table 3.21 indicates that eight of the 16 sections had an average
global assessment score of 0.66 or higher. However, it needs pointing out that very poor parts
could occur within a section that was rated as good. To provide information that could be of use
in the planning of special or deferred maintenance, sites where considerable water loss was

observed are highlighted.

Following the stream entering the main canal at the weir, the first important cause of water loss
from the canal is found at the Nature Reserve of Dzindi (section 2 in Table 3.22). At the Reserve
there are six ponds of about 80 m by 30 m in size and three smaller ponds. These ponds, which
are used for fish farming, are meant to receive water from the canal, but plot holders at Dzindi
explained that filling of the ponds should occur at night. This is no longer the case. Instead, the
height of the water in the ponds appears to be in perpetual equilibrium with the water level in the
canal (Plate 3.12).
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PLATE 3.12: The height of the water in the fish farming ponds at the Dzindi nature reserve are

in perpetual equilibrium with the water level in the canal

At the time of the assessment, only two off-takes used for the filling of the ponds were open, but
the gates on the other off-takes appeared to be ineffective in preventing water from flowing from

the canal into the ponds.

Along the length of the canal, all the aqueducts that crossed natural drainage ways were in a

poor state and were leaking badly.

In nearly all of the 16 sections referred to in Table 3.21, there were parts where the concrete
canal was badly damaged or had completely collapsed (see Plate 3.13). The part of the canal
that was most severely damaged was found between the division box near the Agricultural office
and the off-take of furrow 10 in Block 2 (Figure 3.3 and Table 3.21). Removal of soil adjacent to

the concrete canal was both deep and extensive along that part of the canal.
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PLATE 3.13: Complete collapse of the concrete canal

Other sites of concern were the bridges over the canal. The weight of the bridges had caused
the canal to subside. In some cases, subsidence exceeded 10 cm. At several sites along the
canal drains were installed to divert excess water from the canal and safely dispose of it.
Draining excess water from the canal is of importance during times of heavy rain and river flow.
However, only the drain located just ahead of the division box at the agricultural office was
working properly. This meant that excess water could only be disposed off for the first time after

7 km of flow.

The state of the concrete furrows also left a lot to be desired. This is evident in Figure 3.3. Only
a few furrows appear green in colour on the map, indicating that that they were more than 80%
intact. The state of the concrete furrows was worst in Block 1 (Figure 3.3). In some cases,
sections had been completely removed, whilst in others the concrete was broken, as is shown
Plate 3.14. There was very little evidence of repair work or replacement. Only in Block 3 had
some parts of the concrete furrows been renovated. The main causes for furrows to crack and
crumble were soil removal adjacent to the furrow and tractors and vehicles driving over the

furrow.
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PLATE 3.14: A broken furrow

About 50 m downstream of the inlet to the canal at the weir is a Chipoletti weir that is meant to
regulate the water level in the canal, but this device is no longer functional. As a result,
overflowing occurs during times of high rainfall and river flow (Plate 3.15). This causes erosion of

the soil next to the canal, which, in turn, can cause structural damage to the concrete structure.

PLATE 3.15: The dysfunctional Chipoletti weir located about 50 m below the river diversion
causes the water level in the canal to be too high during periods of high rainfall and strong river

flow
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Dzindi has two division boxes, one at Block 3 and one near the Agricultural Office. The division
box at Block 3 is meant to regulate the proportion of the stream in the main canal that enters
Block 3. The gate that enables flow regulation is missing and plot holders now regulate the water
flow by putting stones in the box (Plate 3.16). The concrete at the off-take has been damaged,
probably to increase the size of the stream that enters Block 3 (Plate 3.16). The second division
box near the agricultural office regulates the water flow to Block 1 (over-night storage dam) and
Block 2. The gate at the division box to adjust the stream of water that is diverted to Block 2 is
still functional and in reasonably good state. The gate of the division box to adjust the amount of

water flowing to Block 1 is buckled and is no longer working.

PLATE 3.16: The dysfunctional division box at Block 3

The water distribution system at Dzindi has 22 concrete furrows that are fed directly from the
main canal. When the scheme was built, each off-take was equipped with an iron gate that
allowed regulation of the stream entering the furrow, as well as for completely closing off the off-
take. At the time of the assessment, only a few of these gates were still in place, and all of them
were only partially effective in closing off the water stream (Plate 3.17). At off takes where the
gates were missing, plot holders used pieces of cloth, stones, grass and leaves to regulate the
flow or close it off, but this was ineffective. As a result, water continuously flowed into the furrows

reducing discharge in the main canal.

73



PLATE 3.17: Iron gates, which regulate the flow into the concrete furrows and close off the flow

when the furrow is not in use, are either missing or in poor condition

Before canal water reaches Block 1, it is stored in an over-night balancing dam (Plate 3.18). The
design of the water distribution system requires that the dam is filled during the night, and then
emptied during the day when irrigation occurs, because the discharge from the main canal to

Block 1 is inadequate.
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PLATE 3.18: The over-night storage dam at Block 1 is dysfunctional due to a missing outlet
valve and urgently needs removal of sediments and plants

For several years now, the outlet valve at the dam has been inoperative. As a result, water flows
into the dam and then immediately out. The attempts by plot holders attempt to stop the outflow
from the dam by blocking the grid that filters out dirt in the water flowing out of the dam with old
blankets was ineffective. Not much water is stored during the night and this has a negative effect
on the discharge in the concrete furrow system during the day. According to the extension officer
the valve was repaired more than a year ago and has been sitting in the store room of the
extension office, waiting to be installed. The dam itself has not been cleaned for a long time and

vegetation is progressively colonising the dam, as is evident Plate 3.18.

3.4.2 The state of cleanliness of the main canal and concrete furrows
Table 3.23 shows the global average assessment scores indicating the state of cleanliness of

the main canal for each of 16 subdivisions as well as the boundaries that defined each of these

subdivisions.
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TABLE 3.23: Boundary specifications of the 16 subdivisions of the main canal and the average

global assessment score indicating the state of the main canal

Section  Description Number of assessment Average
sections factor
1 Weir — Dzindi Nature Reserve 27 0.74
2 Dzindi Nature Reserve — Road R524 11 0.56
3 Road R524 — End orchard 13 0.96
4 End orchard — Furrow 1 20 0.82
5 Furrow 1 — Half way furrow 2 33 0.66
6 Half way furrow 2 — Furrow 2 38 0.52
7 Furrow 2 — Furrow 3 20 0.67
8 Furrow 3 — Furrow 8 45 0.71
9 Furrow 8 — Gravel road bridge 34 0.75
10 Gravel road bridge — Division box Block 3 30 0.52
11 Division box Block 3 — Division box agric. office 22 0.64
12 Division box agricultural office — Furrow 10 27 0.53
13 Furrow 10 — Furrow 15 26 0.54
14 Division box agricultural office — Siphon grid 3 0.74
15 Night dam — Furrow 19 25 0.67
16 Furrow 19 — Furrow 23 14 0.69

Figure 3.4 shows the state of cleanliness of the main canal and concrete furrows at Dzindi. The

meaning of the colours depicting the state of cleanliness of the main canal and the concrete

furrows is explained in full in Table 3.24.
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TABLE 3.24: Global assessment score categories and associated colours used in the

assessment of the state of cleanliness of the main canal and concrete furrows at Dzindi

Output key factors Descriptor Class Colour
Main canal

1.00 Perfect 1 -
0.98-0.99 Very good 2 -
0.96-0.97 Very good 2 |:|
0.91-0.95 Good 3

0.86-0.90 Good 3

0.73-0.85 Poor 4 |_|
0.61-0.72 Poor 4 -
0.41-0.60 Very poor 5 -
<0.41 Very poor 5

Furrows -
1.00 Perfect 1

0.90-0.99 Good 2 -
0.77-0.89 Poor 3 H
<0.77 Very poor 4 -

Figure 3.4 shows that the cleanliness in the main canal of Dzindi irrigation scheme leaves a lot
to be desired. In five of the 16 subdivisions of the main canal cleanliness was very poor (scores
all lower than 0.60) and poor in all the others (scores between 0.61 and 0.85), except for section
2 (score of 0.92). This particular section is largely located within a private, fenced-off orchard.
Indications were that this particular section was last cleaned in 2005, suggesting that the other

parts of the canal have not been cleaned for more than seven years.

In most subdivisions sediment covered the bottom of the canal. In some instances the thickness
of the layer of sediment exceeded 15 cm and covered more than a quarter of the total depth of
the canal. It was observed that wherever the layer of sediment in the canal was especially thick,
the water level in the canal was too high, causing overflowing (see Plate 3.10), which, in turn,

eroded the soil adjacent to the concrete, thus weakening the base and threatening its integrity.

Between Block 4 and Block 3 houses have been built close to the canal (Figure 3.4). Already in
1980 Headman Makumbane warned Headman Tshikororo that building houses close to the

canal would result in pollution of the irrigation water and deterioration of the canal due to human
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activities such as the washing of clothes (Van Averbeke, 2008). This warning was valid,
because people are using the canal for washing and other purposes. During the assessment
people were observed washing clothes, washing their bodies, dishes and vegetables, extracting
water and using the canal as a toilet and waste disposal site. Meanwhile, children were playing
in the canal. Before houses were built, a soil ridge of about 1,5 m high was constructed to
prevent rainwater carrying sediment and dirt from entering the canal. During the process of
building houses, the ridge was removed and rain water now flows into the canal. Entry of water
carrying particles is especially worrying along gravel roads, which turn into rivers during heavy
rain storms and convey a lot of water into the canal (Plate 3.19). In was not surprising that the
deepest sediment layers and the greatest amount of garbage was found where the canal was in

close proximity of a residential area.

PLATE 3.19: Rain water carrying sediment enters the canal

The reduction in the discharge in the canal has farmers worried, in the sense that they receive
less water at their plots than they used to. To increase the water level in the canal and thereby
augment the stream entering the furrow that supplies their plots, farmers put large stones in the

canal just after the furrow outlet. These stones are often left in the canal after irrigation has been
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completed. Since none of the off-takes can be closed properly, this practice increases the

amount of water that is lost along the canal.

On occasion, assessment was barely possible due to the dense vegetation that was growing
along the canal. This suggested that the contractor who has been hired to keep both sides of
the canal free of weeds, grass and bushes did not clear the vegetation over the entire length of
the canal. In parts where the vegetation had not been cleared, plants hanging in the water
obstructed flow, increasing roughness and reducing discharge. This kind of obstruction of flow
was particularly serious after the division box at Block 3, with more than 20% of the canal cross
section being affected.

Cleaning of the concrete furrows was also being ignored as is evident from Figure 3.4. Green-
coloured furrows were in a minority. The green colour signified that more than 80% of the length
of the furrow was clean (flow of water obstructed over less than 20% of the cross section). The
state of cleanliness of the furrows was especially poor in Block 2, where several furrows were
filled with sediment and had a lot of vegetation growing in them (Plate 3.20). Some farmers kept
the vegetation that was growing along the furrow at bay but left the inside of the furrow full of
dirt.

PLATE 3.20: Vegetation has overgrown a concrete furrow causing severe obstructions
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Typically, concrete furrows were not cleaned at all after they had past the last plot along the
line. From there onwards, soil and vegetation were covering the concrete completely, causing
unused water to flow into the veld instead of being returned to the Dzindi River. On occasion,
new fields had been cleared below the irrigation plots at the bottom of furrows. The users of
these fields employed a network of unlined furrows to divert excess water running out of the

concrete furrows onto their land.

One of the consequences of the relatively poor state of the canals and concrete furrows and the
generally poor state of cleanliness of these structures was that the discharge in the canal
reaching Block 1 and 2 were very low, and inadequate to practise short furrow irrigation
effectively. For all practical purposes, the plots along furrows 22 and 23 in Block 1 (Figure 3.4)
no longer formed part of the scheme and had been returned to dryland cultivation. Furrow 15 in
Block 2 had also not received water for a long time, but this furrow had not yet been closed off

at the time of the assessment.

3.4.3 Plot holder perceptions of water adequacy and canal maintenance

The results of the plot holder survey indicated that plot holders were aware of the benefits of
cleaning the canal. Eight out of ten stated that cleaning the canal increased discharge, whilst
nearly two out of ten were aware of the negative effect plant roots have on the lifespan of
concrete structures. This suggests that lack of awareness of why canal cleaning is necessary
was not the reason why the canal and the furrows were in such poor state of cleanliness.
Almost all plot holders who were interviewed pointed to the Scheme Committee. They were
adamant that the Committee was responsible for the cleanliness of the main canal, because the
Committee collected money to have it cleaned. Every year plot holders pay 150 Rand to enable
the Committee to hire a contractor to clear the vegetation along the canal. In total about R13
000 was being collected annually in this way. Several sources confirmed that the value of this
contract was R5000. When asked what the remainder of the fees were used for, the Committee
explained that some of the money was saved to provide for the purchase of materials, such as

cement and aggregate, for use in emergencies when a break in the canal occurred.

During the assessment of the cleanliness of the water distribution system it was evident that the
contractor did not clear the vegetation along the entire length of the canal and this was

confirmed by several participants. Of greater importance however, was that the contractor was
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not being hired to clean inside the canal, where most of the roughness originated. During the
feedback meeting with the Committee it became clear that the last time the inside of a section of
the canal was cleaned was in 2005. This happened when a canal section collapsed in the
orchard between Road R524 and Furrow 1, and water entry into the canal was blocked to allow
for repairs (see Letsoalo & van Averbeke, 2006b). As was indicated earlier, this particular

section of the canal was also the cleanest of all.

All plot holders admitted that they were responsible for the cleanliness of the concrete furrow
that supplied their plots but offered no real reasons for the poor state of cleanliness of these
parts of the system.

The apparent neglect of routine maintenance at Dzindi does not mean that collective action is
dead at the Scheme. During the interviews with plot holders, more than 70% indicated
willingness to participate actively in cleaning activities but they all insisted that the initiative
needed to come from the Committee, to make it official. They indicated that many plot holders
would not participate without involvement of the Committee. These statements suggest that the
plot holder community at Dzindi is divided into a group still keen on participation in collective
activities and another that is not interested. Even in the absence of a call to action from the
Committee, a few plot holders sacrificed their time in service of the community. One plot holder
in Block 4 regularly checked the inlet of the canal at the weir removing dirt from the grid and
other participants recounted that he crawled into the pipe under Road R524 when the water was
severely obstructed and removed the obstacles that blocked the flow. Another example was

provided by two women found cleaning a part of the canal in Block 1 (Plate 3.21).
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PLATE 3.21: Two women cleaning the inside of the canal at Block 1

The findings suggest that the water distribution system at Dzindi is performing well below its
design parameters. Typical for canal schemes is that reductions in discharge affect tail-enders
more than front-enders. This was also evident at Dzindi when the perceptions of plot holders of
water adequacy were recorded. The results are shown for the scheme at large in Figure 3.5,
which shows that the majority of plot holders perceived irrigation water to be insufficient all of
the time. When perceptions of the adequacy of irrigation water were related to position of the
plot along the canal it was evident that tail-enders experienced water shortages more intensely
than front-enders (Table 3.25). Statistical analysis showed that this relationship was significant
(p<0.05).
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FIGURE 3.5: Plot holder perception of water adequacy at Dzindi n=27; 2013)

TABLE 3.25: Relationship between location along the canal (block number) and plot holder

perception of water adequacy level (n=27; 2013)

Block number Adequacy” Mean
5 4 3 2 1

1 (n=7) 0 0 0 1 6 1.14°

2 (n=9) 0 1 0 1 7 1.44%°

3 (n=4) 0 0 2 0 2 2.00%°

4 (n=8) 3 0 3 0 2 3.25%

1 = always insufficient; 2 = mostly insufficient; 3 = sufficient about half the time; 4 = mostly sufficient;

and 5 = always sufficient



The statistical test did not identify a significant relationship between position of plot along
concrete furrow and plot holder perception of water adequacy level (Table 3.26), indicating that

position along the canal was more important than position along the furrow.

TABLE 3.26: Relationship between position of plot along concrete furrow and plot holder

perception of water adequacy level

Block number Adequacy” Mean
5 4 3 2 1

Front (n=11) 1 1 2 0 7 2.00

Middle (n=9) 1 0 3 1 4 2.22

Tail (n= 8) 1 0 0 1 6 1.63

71 = always insufficient; 2 = mostly insufficient; 3 = sufficient about half the time; 4 = mostly sufficient;
and 5 = always sufficient

During the feedback meeting with the Committee, at which the main findings of this study were
presented, the issue of how to improve the water distribution system was raised. It was
generally accepted that plot holders would have to rely on government for funding to improve
the state of the system. Routine maintenance, on the other hand, remained the domain of the
plot holders themselves. It was pointed out that cleaning inside the canal could only be done
effectively if the entry of water was blocked off. Closing the entry of water into the canal could
only last for a few days, because keeping the canal dry for longer could cause crop water stress
on the plots. One of the ideas to clean the entire canal in a short period of time was to hire a
large contingent of about 100 unemployed people for two days, assign each of them 100 m of
canal to clean, and get the plot holders to monitor the quality of the work. It was estimated that
this could be achieved with a budget of about R15 000. The Committee expressed its concerns
about the erosion of know-how and skills to construct concrete canal sections to replace parts

that are beyond repair.

3.5 Discussion and conclusion

In 2005, Van der Stoep and Nthai (2005) estimated that the distribution efficiency of the water
distribution system at Dzindi was about 70%. They concluded that only Block 1 faced water
shortages, mainly due to poor management of the system in terms of diverting water into the

dam. Eight years later, the state of the infrastructure appears to have deteriorated considerably
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and routine maintenance has come to a halt. As a result, both Block 1 and 2, which are located
at the tail-end of the canal, receive too little water to enable effective short-furrow irrigation and

there is evidence that parts of Block 3 are also affected.

The shortage of water experienced by most farmers at Dzindi must be attributed to both poor
management (lack of routine maintenance) and the deteriorated state of the water distribution
infrastructure. Large holes, cracks, misalignment and missing sections were observed along the
main canal. As a result, leaking of water from the concrete canal was a major problem.
Aqueducts and section of the canal that passed under bridges were of particular concern. Canal
water was also lost due to the absence or poor working order of the gates regulating the flow of
water into the concrete furrows and those regulating flow into the fish ponds located in the
Dzindi nature Reserve. The broken outlet valve of the over-night storage dam prevented water
from accumulating during the night, and this affected discharge in the whole of Block 1. The

valve is repaired but no plan has been made for its instalment.

Throughout the scheme, the state of cleanliness of the canals and concrete furrows was well
below standard. Obstructions in the form of stones, rubbish, sediments, algae and higher plants
increase the roughness and reduce discharge, in addition to reducing the cross sectional area
of the canal. Using data provided by Boman et al. (2012), it was estimated that the average
Manning's roughness coefficient of the main canal was at least 0.05, and perhaps as high as
0.09. Using the lower value and the value of 0.015 for concrete canals in perfect state, the
discharge near the division box at the agricultural office was probably only about one-third of
what was when the scheme was established. It is, therefore, not surprising that all plots along
the last furrow in Block 2 (furrow 15) have ceased to receive irrigation water, whilst others
experience serious shortages. Restoring an effective routine maintenance system is, therefore,

critical for the performance of the Scheme.

The key question is whether re-invigourating the collective organisation, which was responsible
for routine maintenance of the water distribution system in the past, is possible? The response

to this question has to be affirmative for two main reasons.

Firstly, the human and/or financial resource requirements for effective routine maintenance of
the water distribution system at Dzindi are not excessive and do not exceed the capacity of this

irrigator community. According to Sagardoy et al. (1986) earthen canal systems with a canal
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width less than 2 m and a canal depth less than 1 m, need to be cleaned inside (removing the
sediment) every two years when the water has a high sediment load and every three years
when it has a low sediment load. The canal at Dzindi is lined with concrete, which should extend
the time interval even more, perhaps to every five years. Evidence for the validity of this
postulation was the difference in the state of cleanliness between the main canal section located
in the private orchard (Section 3 in Figure 3.4) and the rest of the canal. Considering that the
main canal section located in the private orchard was last been cleaned in 2005 (seven years
ago), indicates that cleaning the canal once every five years would probably be adequate. The
use of a five-year cycle for the removal of sediment from the balancing dam would probably be
adequate as well. Removing weeds and bush along both sides of the canal and alongside the
edges of the balancing dam should be done annually (Sagardoy et al., 1986), but this is already
being done at Dzindi as far as the main canal is concerned, through the hiring of a contractor,
who gets paid from plot holder contributions. Sagardoy et al. (1986) recommend a two-year
maintenance cycle for gates and other flow-control devices to maintain these components of the
system in optimum working order. If and when these devices have been repaired or replaced at

Dzindi, this aspect of routine maintenance will need to receive attention.

The second reason why re-invigourating the collective organisation responsible for routine
maintenance of the water distribution system at Dzindi is possible is the continued interest of at
least part of the community of plot holders in the state and operation of the scheme. This is
evident from their voluntary engagement in scheme-related activities, which are done on behalf
of the group. Such voluntary activities include serving on the Scheme Committee, participation
in cleaning work, and participation in repair works. The findings contained in this chapter will be
presented to the Dzindi community with a view of assisting the process of re-invigourating the

collective organisation.
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CHAPTER 4

4 Land tenure on canal schemes in Vhembe: The case of
Dzindi*

Thapelo C Masiya & Wim Van Averbeke

4.1 Introduction

Land tenure refers to a set of relationships among individuals with respect to land and its
products, as well as the rights and obligations of individuals to use the land (FAO, 2002;
Mosaka & Mullins, 2006; Manona & Baiphethi, 2008). Rights associated with land tenure include
user rights, exclusion rights, transfer rights and enforcement rights. The degree of security
offered by a tenure system arises from the rights allocated by that system to land holders (FAO,
2002).

Different tenure systems apply on South African smallholder irrigation schemes. These include
traditional tenure, freehold tenure, leasehold, quitrent tenure and Trust tenure (Lahiff, 1999;
Mosaka & Mullins, 2006; Van Averbeke, 2012). The survey reported on in Chapter 2 indicates
that Trust tenure, as laid down in the ‘Regulations for the Control of Irrigation Schemes in the
Bantu Areas’ applied on all canal schemes in Vhembe. These ‘Regulations’ were contained in
Proclamation No. R. 5, 1963, which appeared in Government Gazette Extraordinaire

(Regulation Gazette No. 159), which was published on the 11™ of January 1963.

Using a system-on-system effects analysis, Tlou et al. (2006) identified tenure as the system
that had the greatest overall impact on all other systems relevant to irrigation farming. However,
other than the link between tenure and access to finance?, Tlou et al. (2006) did not provide
clear evidence of the ways in which the land tenure system affected the other systems. At this

stage, the specific factors that contribute to tenure security on South African smallholder

! The authors have purposefully omitted names of participants and stakeholders that feature in this chapter to avoid
influencing processes that might occur in future and might involve the use of the content of this chapter as a source
of information.

2 This refers specifically to the use of land as collateral when accessing loans.
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irrigation schemes, or the absence of tenure security, are not well understood (Van Averbeke et

al., 2011). This knowledge gap justified the study reported on in this chapter.

The objectives of the study were:

e To analyse the content of the Trust tenure system as regulated by Proclamation No. R.
5, 1963;

e To describe the historical application of this particular type of Trust tenure system at
Dzindi Irrigation Scheme and its implications on tenure security and scheme operation;

e To document the current tenure system that applies at Dzindi; and

e To investigate the implications of the current tenure system on tenure security and

scheme operation.

4.2 Review of literature

4.2.1 The meaning of land tenure

Land tenure has been defined in different ways but broadly the various definitions of land tenure
can be divided into two groups. In the first group of definitions, the focus is on the terms and
conditions under which land is held, used and transacted (Bruce, 1986; De Villiers, 1996;
Adams, Sibanda & Turner, 1999). The conditions or set of rules which regulate access to or
utilization of land or the method in which access to land is granted and the way in which land
should be looked after, all form part of land tenure. The process of applying these conditions or
rules and operating them is called land administration. In the second group of definitions, the
focus is on social relationships, but with due attention to terms and conditions. One example is
the definition of land tenure proposed by the Economic Commission for Africa (2004), who
defined land tenure as a “social construct that defines the relationships between individuals and
groups of individuals by which rights and obligations are defined with respect to control and use
of land”. The social aspect in this definition indicates that land tenure has communal meaning
and that members of settlements can share certain rights attached to the settlement, which
could include right to arable land, residential land, grazing of stock on commonage land and

natural resources. A similar view was expressed by the FAO (2002), which defined land tenure
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as “the relationship, whether legally or customarily defined, among people, as individuals or

group, with respect to land”.

Land tenure can be viewed as a bundle of rights to land, which are subject to terms and
conditions. Generally, four types of rights are identified, namely, user rights, exclusion rights,
transfer rights and enforcement rights. User rights stipulate the privileges a holder has to utilize
the land for production or other purposes, make permanent improvements, harvest products
from the land and derive income from the land (Feder & Feeny, 1991; Adams, Cousins &
Manona, 1999; FAO, 2002; FAO, 2005). Exclusion rights specify the privileges a holder has to
exclude others from claiming use or transfer rights in relation to a piece of land (Feder & Feeny,
1991; Adams, Cousins & Manona, 1999; FAO, 2002). Transfer rights stipulate the privileges a
holder has to transmit the rights of the land to his or her successor, as well as those to alienate
rights to the land through sales, donations, mortgaging, leasing, renting or bequeath (Feder &
Feeny, 1991; Adams, Cousins & Manona, 1999:9; FAO, 2002; FAO, 2005). Enforcement rights
refer to the legal, institutional and administrative provisions that are available to guarantee the
rights related to the land (Feder & Feeny, 1991; Adams, Cousins & Manona, 1999). Information
on these four types of rights are summarised in Table 4.1.

TABLE: 4.1 Bundle of rights that make up a tenure system

Type of rights Definition

User rights The right of a holder to occupy a homestead, to utilize the land for annual
and perennial crops or to make permanent improvements, to derive
income from the land, and to graze animals, to have access for gathering
fuel, fruits, thatching grass and minerals (Feder & Feeny, 1991; Adams
Cousins & Manona, 1999; Adams, Sibanda & Turner, 1999; FAO, 2002;
FAO, 2005).

Transfer rights | The rights of a holder to transmit the rights of the land to his or her
successor, or the rights to alienate rights to the land through sales,
donations, mortgaging, leasing, renting or bequeath (Feder & Feeny,
1991; Adams, Cousins & Manona, 1999:9; FAO, 2002; FAQO, 2005)

Exclusion rights | The right of a holder to exclude others from claiming the user rights or
transfer rights in relation to a piece of land (Feder & Feeny 1991; Adams,
Cousins & Manona, Adams, Sibanda & Turner, 1999; FAO, 2002).
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Type of rights Definition

Enforcement The rights to enforcement of legal and administrative provisions which are
rights available to protect the right holder (Feder & Feeny, 1991; Adams,
Cousins & Manona, 1999:9; Adams, Sibanda & Turner, 1999).

As indicated, each of the four rights that make up the bundle can be subject to specific terms
and conditions. Accordingly, a land tenure system can be defined as the combination of the
different rights pertaining to land holding that are held by individuals or groups and the terms
and conditions that apply to each of these rights. It is this definition of land tenure system that

will be used throughout this chapter.

4.2.2 Trust tenure on canal schemes in Vhembe

Trust tenure was first applied on land that had been bought by the South African Native Trust,
later called the South African Development Trust (SADT) in terms of the Development Trust and
Land Act, No 18 of 1936 (De Wet, 1987). Following the promulgation of the Act, the specifics of
Trust tenure were gradually developed, refined and amended. so as to suit particular
circumstances. Relevant Trust tenure legislation pertaining to irrigation schemes located in the
‘Native Areas’ or ‘Bantu Areas’, included the Regulations: Grobler Irrigation Scheme, District of
Thaba ‘Nchu (Proclamation No. 173 of 1938); Taungs Irrigation Scheme Regulations
(Proclamation No. 4 of 1943); Linokana Irrigation Scheme Regulations (Proclamation No 106 of
1948); Seodin Irrigation Scheme Regulations (Proclamation No 195 of 1948); Olifants River
Irrigation Scheme Regulations (Proclamation No. 371 of 1948); and the Control of Irrigation
Plots on South African Native Trust Land (Proclamation No 29 of 1951). All of these
proclamations were repealed by Proclamation No. R. 5, 1963, called the ‘Regulations for the

Control of Irrigation Schemes in the Bantu Areas’.

The Regulations for the Control of Irrigation Schemes in the Bantu Areas’ applied to land
located in the Bantu Areas that had been declared ‘an irrigation scheme’ by the Minster of Bantu
Administration and Development. This was done by notice in the Government Gazette. The
Regulations provided for the Minister to appropriate the identified land and it also stipulated the
terms of awarding compensation for existing owners or occupants of that land. In cases where
the identified land was tribal, transfer from tribe to the Bantu Development Trust usually followed

negotiations between state and tribal leadership. Typically, the chief of the tribe and the
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homesteads that held land within the boundaries of the proposed scheme were offered
compensation for making way to the development by being offered plots on the scheme (Van
Averbeke, 2008).

Lahiff (1999) reported that land tenure of certain smallholder irrigation schemes in Limpopo
Province were regulated by the ‘Bantu Areas Land Regulations’ which were contained in
Proclamation R188 of 1969. The Bantu Areas Land Regulations provided comprehensive
regulations for all types of land located in the Bantu Areas but made no mention of irrigation
schemes. One important difference between the two tenure systems was the exclusion of
traditional leadership from the land allocation and administration processes on land where the
Regulations for the Control of Irrigation Schemes in the Bantu Areas applied, whilst on land
where tenure was regulated by the Bantu Areas Land Regulations, traditional leadership had to

be consulted when decisions were made.

In all situations where Trust tenure applied, allocations were made by means of ‘Permission To
Occupy’ (PTO) certificates and land rights were granted conditionally. Land rights could be
forfeited when the right holder broke any of the stated conditions, and this was the principal
reason why Trust tenure was considered the least secure tenure system available to Black
people in South Africa (Cokwana, 1988; Kille & Lyne, 1993; Roth & Haase, 1998).

Since 1994, legislation aimed at improving tenure security and land rights of Black people in
South Africa has been promulgated. This included the Upgrading of Land Tenure Rights Act 112
of 1991, the Development Facilitation Act 67 of 1995, the Communal Property Association Act,
No 28 of 1996, and the Interim Protection of informal Land Rights Act 31 of 1996 but several
tenure-related questions remain unanswered, particularly those pertaining to tenure in the
former homelands (De Villiers, 2003; Mosaka & Mullins, 2006). The Communal Land Rights Act
(Act No 11 of 2004) was to provide answers to some of these questions, but this Act was
declared invalid and unconstitutional by the Gauteng High Court (LRC, 2010). As a result,
tenure in the former homelands remains unresolved. Affected smallholder irrigation schemes
are mainly located in the North West, Limpopo, Mpumalanga, KwaZulu-Natal and Eastern Cape
Provinces (Denison & Manona, 2007; Walker, 2008).
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4.2.3 Land exchanges on smallholder irrigation schemes

In water-stressed countries, such as South Africa, irrigation land is a valuable asset, because
irrigation can reduce or eliminate water deficits in crop production (Van Averbeke, 2008;
Annandale et al., 2011). Yet, land on smallholder irrigation schemes in South Africa is not used
as intensively as possible. For example, Perret (2002) reported that about one-third of plot
holders at the irrigation schemes of Dingleydale and New Forest, formerly located in Limpopo
Province and now in Mpumalanga Province, had abandoned farming and were leaving their
land lying idle. Substantial numbers of pot holders not using their irrigation allotments were also
recorded at Zanyokwe Irrigation Scheme in the Eastern Cape (Mnkeni et al., 2010, Fanadzo et
al., 2010). Medium- to long-term fallowing of plots by a significant proportion of plot holders is
one of the reasons for the relatively low cropping intensities that characterise contemporary
South African smallholder irrigation schemes (see also Chapter 2).

The relatively low use of land on many operational smallholder irrigation schemes in South
Africa contrasts sharply with the apparent demand for additional land by some farmers on these
schemes (Van Averbeke & Mohamed, 2006) and also by people residing in the surrounds of
these schemes (Van Averbeke, 2008). Poorly functioning land exchange markets, particularly
for land rentals, appear to be one of the reasons why both dry land and irrigation land in African
smallholder settings is not cropped more intensively (Roth & Haase, 1998; Shah et al., 2002;
Tshuma, 2009).

Inadequacies in tenure security, or at least the perceptions of such inadequacies, among land
holders and people seeking to lease land have been identified as being among the reasons why
land exchange markets in smallholder environments do not function well (Thomson & Lyne,
1991; Perret, 2002; Machethe et al., 2004; Blanc, 2005; Mosaka & Mullins, 2006; Dengu &
Lyne, 2007; Van Averbeke & Bennett, 2007; Manona & Baiphethi, 2008).

4.3 Materials and methods

To develop a clear understanding of the bundle of rights related to land awarded by the Trust
tenure system as regulated by the Proclamation No. R. 5, 1963, this Proclamation was
scrutinised for statements related to the four different types of rights that make up a tenure
system. All relevant statements were marked on a copy of the Proclamation text using a

highlighter. Then the various statements were subdivided into four categories, each
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representing one of the types of land rights. Then all statements in each of the four categories
were coded and important codes were identified. These codes were then used to construct a
summary of the tenure system using a table format. Finally the different entries in the table were

elaborated to further advance understanding.

To describe the historical application of Trust tenure system as regulated by the Proclamation
No. R. 5, 1963 at Dzindi Irrigation Scheme and its implications on scheme operation and
maintenance and the livelihoods of plot holders, use was made of information on the history of
Dzindi contained in Van Averbeke (2008) and Manyelo (2011). Some new information was also

gleaned from interviews with plot holders.

To document the current tenure system that applies at Dzindi, field data were collected by
means of interviews, observations and the collection of artefacts (documents). This included
data on:

e The various actors that were playing a part in the land administration system;

e The procedures being used in the land administration system;

e The forms, receipts and other documents that were being handed out to plot holders by

the authorities as part of the land administration processes;

e The experiences of people with the entire tenure system.
Participants in this part of the study included plot holders; people who had accessed and used
land belonging to others, members of the scheme leadership, the local extension technician,
civil servants working for the Department of Agriculture; the Department of Rural Development
and Land Reform; and the Department of Local Government and Housing, which has since
changed its name to the Department of Cooperative Governance, Human Settlement and Tribal
Affairs); as well as civil servants working for the Thulamela Municipality in which Dzindi is
located. Documents were obtained from the National Library of South Africa, local extension
workers, members of the scheme leadership, local municipalities and plot holders. Wherever
possible, photos were taken and documents photocopied to generate records for future
reference. Information on the processes and procedures that applied in cases of land transfers
was obtained from plot holders who had recently transferred their plots and also from those
whose applications were still pending, as well as officials involved in the process of land
transfers, such as the members of the scheme leadership, local extension workers, traditional
leadership and municipal staff. Sampling of primary stakeholders (plot holders and people who

had obtained experience with land exchanges, be it as lessors or lessees, was done in
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accordance with the redundancy principle (Strydom & Delport, 2005). This meant that sampling
was continued until no new information was obtained by further enlargement of the sample size
(additional units sampled were redundant), indicating that saturation had been reached. On the
whole, 114 participants were interviewed but some of the participants provided information on
more than one aspect of tenure. When categorised thematically, a total of 230 interviews were
conducted. Among these, 25 interviews were conducted with participants who had obtained
first-hand experience with land exchanges at Dzindi. Thirteen of these were lessors and 12
lessees. A further 45 interviews on the issue of renting in or renting out land were done with plot
holders of Dzindi who did not have first-hand experience with this form of land exchange. A total
88 interviews contained information on the current land tenure and administration system at the
Scheme, and 43 interviews provided information on how this system worked in the past. Twenty
interviews dealt with the land conflict with the Municipality, and nine with the land conflict
involving the chief and the tribal authority. Key questions that were asked during this part of the
study were how both plot holders and people accessing land from plot holders exercised their
different tenure rights; what the perceptions were among these participants of their different
tenure rights, with specific reference to the security of these rights; and what changes they
proposed to the existing land administration system.

Fieldwork was done by the senior author. Semi-structured interviews were the main method of
data collection. These interviews were done with the help of a Venda-speaking field assistant
who, where necessary, translated the questions asked by the researcher from English to
Tshivenda and the responses by the participants from Tshivenda into English. Interviews were
recorded using a digital voice recorder, which the participant was aware of, and had given
permission to. Interviews took place at the work places or at homes of participants. Voice
recording were complemented with field notes, which captured key issues and observations not
captured on voice recording. After every day, the audio recordings were transferred to a storage
device and stored in digital form. The recordings were then transcribed verbatim in the language
that was spoken using a word processor (MS Office Word®). These texts were then translated
in English with help of the field assistant. The accuracy of the translations was verified by a third
person fluent in both English and Tshivenda. Data collection was continued until no new
information was obtained when additional participants were sampled. This indicated that data

saturation had been reached (Strydom & Delport, 2005).
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The data (English texts) were analysed by means of line-by-line initial coding, followed by
pattern coding (Saldafa, 2010). Themes used in the analysis included the four types of tenure
rights; regulations, conditions and security of these different rights; and issues associated with
land exchanges, such as land renting, duration of rental contracts, compensations, the form in

which agreements were captured and sharing of water on plots where parts were rented out.

4.4 Results

4.4.1 The Trust tenure system as regulated by Proclamation No. R. 5, 1963

Proclamation No. R.5 of 1963, entitled ‘Regulations for the control of irrigation schemes in Bantu
Areas’, and known as the ‘Irrigation schemes control regulations’, hereafter referred to as the
Regulations, applied to land located within the Bantu Areas, as defined by the Native
Administration Act of 1927 and the Native Trust and Land Act of 1936, which had been declared
an ‘irrigation scheme’. For land in the Bantu Areas to be declared an irrigation scheme, the
Regulations required the Minister of Bantu Administration and Development to declare by notice
in the Gazette that such land was needed for this purpose. After that the state would appropriate
such land and transfer it to the South African Native Trust, as constituted by the Native Land
and Trust Act of 1936, effectively transferring ownership of the land to the state. The
Regulations explain how existing occupants or owners of land in areas that had been declared
irrigation schemes were to be compensated for the loss of their land. At the time of promulgation
of the Regulations on the 11™ of January 1963, the Regulations were deemed to apply to any
future irrigation schemes as well as all irrigation schemes that already been established in the
Bantu Areas. The Regulations specified the rights, obligations and conditions for occupying land
on these irrigation schemes. The smallholder canal schemes in Vhembe, which were the focus

of this study, form part of the population of irrigation schemes on which the Regulations applied.

To obtain the right to occupy land on an irrigation scheme, the person had to be a Bantu as
defined by the Native Trust and Land Act of 1936. Although the Regulations do not refer
specifically to gender, in at least one instance the text implies that only males qualified for the

right to occupy land®. Applications to occupy land on an irrigation scheme were made on a

3 On page 4 of the Regulations it is stated that ‘No person, other than a probationer or occupier or the wives and unmarried
children of such probationer lessee or occupier shall...” Use of the word wife instead of spouse indicates that probationer lessees
and occupiers were expected to be male.
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specially designed form, which was filled out in duplicate. When application to occupy land on
an irrigation scheme was granted, the applicant was issued with a written temporary permission
to occupy and was referred to as a ‘probationer lessee’. At a later stage, the temporary permit
could be upgraded to ‘permission to occupy’ in which case the applicant would attain the status
of ‘occupier’. Granting of both these permissions was done by the Native Commissioner. Here

on after both probationer lessees and occupiers will be referred to as plot holders.

Table 4.2 summarises the results of the analysis of tenure rights in accordance with
Proclamation R5 of 1963. Three types of land were covered by the Regulations, namely the
irrigation allotment, the residential allotment and the commonage. Narrative explanations
accompany the codes contained in Table 4.2. This narrative is structured in accordance with the

four types of rights that make up a tenure system.

4.4.1.1 User rights

User rights were awarded and regulated by the state, represented by the Native Commissioner
appointed for the District in which the irrigation scheme was located. The right of plot holders to
use land on irrigation schemes was subject to a wide range of conditions and prescriptions.
These were elaborated in the Regulations under the heading of ‘Control of schemes’. Monitoring
and enforcement of the control measures was the responsibility of the Superintendent of
irrigation schemes, who was an official appointed specifically for this purpose. In the absence of
a Superintendent, monitoring and enforcement of control measures were the mandate of the
Agricultural Officer. Plot holders were obliged to allow entry by any person authorised to inspect

the irrigation allotment and residential sites at any time.

The rights to the use of the irrigation allotment, the residential plot and the commonage were
tied together, but specific conditions and prescriptions applied to each of these three types of
land. Specific conditions and prescriptions that applied to the right to use the irrigation allotment

included:
e Plot holders had to conduct their farming in accordance with a prescribed system that

specified the rotation of crops, planting dates and the fertiliser and irrigation practices
that had to be applied;
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Upon request by the superintendent, plot holders had to perform labour to eradicate
noxious weeds on scheme land and to maintain irrigation works, roadways, drains and
other permanent structures located on the irrigation scheme;

Plot holders had to be present on the scheme at all times and required permission to be
absent from the scheme for a period exceeding 14 days;

Plot holders were liable to pay rent for the right to use the irrigation allotment.

Specific conditions and prescriptions that applied to the right to use the residential allotment

included:

Use of the residential allotment by plot holders was restricted to the erection of a
residence and other buildings for domestic purposes;

Occupation of the residential plot was restricted to the plot holder, or the wife or wives
and unmarried children of the plot holder;

Plot holders were liable to pay rent for the right to use the residential allotment; and

Plot holders could be called upon to demarcate (fence) their residential allotment.

Specific conditions and prescriptions that applied to the right to use of the commonage included:

The commonage could only be used for the rearing of livestock;

Plot holders were not allowed to plough or erect any structure on the commonage,;

The state had the authority to regulate the number and class of animals that were
permitted to make use of scheme commonage land; and

The keeping of pigs and poultry was specifically prohibited.

Offences against the regulations were punishable. Penalties included fines up to R200; jail

sentences up to six months when fines were not paid; and expulsion from the irrigation scheme.

Expulsion meant that the plot holder lost all land rights granted by the permission to occupy and

was obliged to leave the scheme within a period of three months.
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4.4.1.2 Exclusion rights

Excluion rights were the domain of the state, but the regulations protected plot holders against
interference from other people. Presence on the irrigation scheme was restricted to plot holders
and their family and even access to the commonage was limited to them. However, whilst the
Regulations provide a degree of protection to plot holders, the thrust of the Regulations was
concerned with the rights of the state to exclude (expel) plot holders who did not abide by the
terms and conditions of the Regulations. It is primarily for this reason that Trust tenure was

regarded as highly insecure.

4.4.1.3 Transfer rights

The Regulations granted transfer rights to the state. Legally, plot holders had no transfer rights
at all. User rights to land returned to the state upon the death of the plot holder. Renting out land

to others was specifically prohibited.

4.4.1.4 Enforcement rights

The Regulations granted enforcement rights to the state only, but plot holders could obviously
appeal to the state to have their user rights enforced, as long as they abided by the terms and

conditions of the Regulations.

4.4.2 Application of the Trust tenure system as regulated by Proclamation No. R.
5, 1963 at Dzindi

Historical evidence indicates that the Regulations were implemented strictly at Dzindi. Plot
holders were instructed what to grow and in which rotation. The farming system that was
imposed involved a rotation of cereals and pigeon peas but plot holders were allowed to grow
crops of their choice on a small portion of their irrigation allotment (Manyelo, 2011). Participation
in cleaning of the canal and the storage dam at Block 1 of the scheme was enforced, as was
full-time farming. Non-compliance with the latter prescription was the primary reason why
certain plot holders were expelled from Dzindi during the first two decades of its existence (Van
Averbeke, 2008). There was also the removal of all Tsonga-speaking plot holders and their
deportation to Gazankulu at the time of the creation of the Venda and Gazankulu homelands.
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These forced removals occurred between 1969 and 1974 (Van Averbeke, 2008). Whilst the

expulsion of Tsonga-speaking farmers was clearly politically motivated, the Regulations made

provision for such action, through a clause that provided for the transfer of the powers of the

Native Commissioner to a Regional Authority, and a clause that granted the authorities the

power to expel plot holders on irrigation schemes for ‘administrative reasons’.

Application of the Regulations also brought about certain benefits for plot holders at Dzindi.

These included:

The state protected the irrigation scheme community against land invaders;

The state took responsibility for the marketing of the produce arising from imposing a
particular crop rotation;

Scheme land was conserved;

The scheme infrastructure was kept clean and in good working order; and

Plot holders had equal access to irrigation water.

From the analysis of the tenure system described in the Regulations, several underlying policy

objectives are discernible. These are briefly discussed.

Realising return on public investment: The state was intent on bringing about social
and economic returns on the investment that were made to establish the irrigation
scheme through productive use of this asset. For this reason, the state insisted on full-
time farming by occupants using a farming system which the state considered to be
productive. The Regulations made provision for the pursuit of this objective by making
full-time use of irrigation allotments a condition for occupation of an irrigation allotment,
and by awarding power to representatives of the state to prescribe the farming system to
be used by plot holders. The Regulations also gave these officials the power to withdraw
permission to occupy from occupants who failed to meet the terms and conditions of the

right to use land on irrigation schemes.

Create opportunities for agrarian livelihoods in the Bantu Areas: Poverty, hunger,
low life expectancy, urban migration, male absenteeism, natural resource degradation
and declining contributions of agriculture to the livelihoods of rural Africans characterised

the ‘Bantu Areas’ after WWII (see for example Houghton, 1955). The separatist
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homeland policy of the Government made it imperative that these territories developed
their own economies. Considering that these territories were predominantly rural, the
South African Government was keen to identify opportunities for rural homesteads in the
Bantu Areas to make a living off the land, which was one of the main reasons for setting
up the Tomlinson Commission. The report by the Tomlinson Commission (1955)
specifically identified irrigation allotments of about 1.5 to 2 morgen (1.3 to 1.7 ha) on
schemes controlled by state officials, as being adequate to provide Black rural
homesteads with a decent living. The Regulations provided the legal means for state
officials to implement this model on all smallholder irrigation schemes that had been
established in the Bantu Areas, as well as any new schemes that were to be

constructed.

Conserve land: In government circles, the Bantu Areas were considered land
degradation hot spots (Beinart, 2003). One of the central objectives of Trust tenure, as
contained in the Land and Trust Act of 1936, was to provide the state with the authority
and powers to prevent users of Trust land from employing practices thought to degrade
land and force users to employ farming practices that were thought to conserve or
improve the land. Accordingly, the Regulations made provision for the state to enforce
conservation practices to protect the natural resource base.

Maintain the water distribution infrastructure: In 1963 it was known that the
functioning and life span of a (concrete) canal scheme was dependent on effective
routine maintenance. To keep irrigation schemes functioning adequately and to extend
their lifespan as much as possible, the provision of labour toward infrastructural

maintenance was incorporated as a condition of occupation of an irrigation allotment.

Transfer responsibility of irrigation schemes to a regional authority: In 1951, The
Bantu Authorities Act (Act No 68 of 1951) was promulgated. This Act provided for the
establishment of regional authorities in the different Bantu Areas and paved the way for
the re-emergence of the system of traditional rule under chiefs and traditional leadership,
which by that time was in an advanced stage of decay (Giliomee & Mbenga, 2007). The
Regulations provided for the transfer of authority of all land in the Bantu Areas to
regional authorities, including irrigation schemes. Upon transfer, the regional authority
would perform the functions of the Native Commissioner, a committee appointed by the
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regional authority would assume the functions of the superintendent of irrigation
schemes with due regard to the terms and conditions contained in the Regulations. The
judicial capacity of the Native Commissioner to rule on offences against the Regulations
would be transferred to the court of the Chief or headman that had jurisdiction. This
clause opened the door for the re-entry of tribal leadership in the affairs of irrigation

schemes.

4.4.3 Analysis of the current tenure system at Dzindi

Table 4.3 summarises the results of the analysis of the current tenure system at Dzindi. The
narrative explanations of the codes in Table 4.3 are again structured in accordance with the four

types of land rights.

4.4.3.1 User rights

Administratively, application for permission to occupy an irrigation allotment at Dzindi is still
done using the same form as was introduced following the gazetting of Proclamation No. R5.,
1963. As is evident from Plate 4.1, which shows the first page of an application form that was
filled out and filed in 2010, on top of the form the Proclamation is specifically referred to. The
application form (Plate 4.1), states the exact same terms and conditions for occupation of an
irrigation scheme allotment as those contained in the Regulations and at the top of the page
even makes specific reference to Proclamation No. R5., 1963. The form refers to adherence to
prescribed farming system, the performance of unremunerated labour to maintain scheme

infrastructure, the full-time presence requirement, and the annual payment of rent.
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Plate 4.1: Application for permission to occupy an irrigation allotment at Dzindi which was filled
out and stamped by the Department of Agriculture on the 7" of September 2010

Fieldwork showed that none of the terms and conditions for occupation of an irrigation scheme

allotment was still adhered to by the plot holders at Dzindi, nor were there any authorities that
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insisted on adherence. Whereas relaxation on the enforcement of tenure conditions and
prescriptions has removed many of the anxieties plot holders had in the past about losing the
user rights over their irrigation plots, it inadvertently also contributed to the deterioration of

conditions on the Scheme.

In Chapter 3, a detailed account of the rapid deterioration of the water distribution infrastructure
was provided. Of particular concern was the decay and ultimate abandonment of the collective
organisations for routine maintenance of this infrastructure through the provision of labour by
plot holders for this purpose. This collective organisation was based on the condition contained
in the Regulations that right holders had to provide unpaid labour services towards maintaining
the infrastructure of the scheme by all occupants as a condition for occupation. All accounts by
plot holders indicated that the water distribution infrastructure was kept in good state as long as

this condition was enforced, but this is no longer the case.

The condition of full-time presence on the allotment is no longer enforced and long-term
fallowing is on the increase. A few plots have been lying fallow for several years. A survey of all
plots conducted in 2012 showed that eight of the 106 plots had not been used for at least one
year. Subsequent enquiries revealed that several of these fallowed plots belonged to people
who had left Dzindi and Itsani to go and live elsewhere. The following are a selection of plot
holder statements, which clearly indicate that full-time presence (farming) on the irrigation

allotment as a condition for user rights is no longer adhered to.

The plot next to mine has not been cultivated for several years and even the
concrete furrow that feeds it is covered in bushes, whereas we know that it is our

task as registered plot holders to clean it regularly, but nothing is happening.

Some plot holders cultivate their land whenever they like. There is a large area of
land that has developed bushes, because of not being used and no one is saying
a word about that situation, whereas we have leaders.

Many plots are not being used, because the holders of these plots have just

decided not to use them. No one is saying a word about the problem of unused

land and this problem requires serious attention. Some plot holders do not
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cultivate their land because of water problems and that is understandable, but

some have just decided not to cultivate at all, and that presents a problem.

Plot holders just leave their land idle and there is no action taken against them. In
the past, the land was taken away from plot holders who did not use it for a

period longer than one year.

There is a large amount of land which is covered in bush, because it has not
been cultivated for a long time. Leaving plots fallow and letting bush grow along
the concrete furrow disturbs the flow of water and makes the irrigation furrow to
crack. Cracking of the irrigation furrow causes a great loss of water and now we

are crying for water because of canal cracking.

Presently the extension officer no longer monitors us and this gives the
impression that the rules that apply are no longer effective. Even people
appointed by the government to ensure that water is monitored (bailiffs) are
ineffective. They spend time having fun during working hours but month end they

get paid.

There are people who have left the plots vacant for no reason, just like the plot
which is located above mine. That plot is no longer farmed, because the old
woman, who was the holder of that plot, has passed away. The children are all
working in Gauteng. There is no one left to farm. There are many abandoned
plots in Block 1. Some plots have no owners. For example, Plot number 11. It is
unoccupied because the plot holder has passed away and the children of the

deceased are not interested in farming.

Rental collection, which continues to be done by the Limpopo Department of Agriculture,

appeared to be ineffective, as is evident from the following narratives:

It has been years since | paid the annual rental fee of R12. | last paid rent when it
was still payable at the extension office. | heard rumours that there is someone
from the Department of Agriculture in Thohoyandou, who comes to Dzindi once

a year to collect the rent but this visit is not well organised. As a result, some of
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us fail to pay, simply because we do not know when that person is coming and

our leaders do not tell us.

| used to pay R12 every year but it has been at least three years since | last
paid. | am not sure whether it has been increased or not. | heard rumours that
there is a man from the Department of Agriculture in Thohoyandou, who comes
to Dzindi once a year to collect the rent but that man comes without making

arrangements with us.

I don’t know whether the annual rental fee is still paid or not, because | have not
paid for more than three years. In the past | used to pay the rental fee in return

for my user rights.

In the past, the annual rental fee of R12 was paid at the extension office on the
due date in return for user rights. There was a fine, which was imposed for not
paying the rental fee on the due date. Now | use my plot without paying the
annual rental fee. | can’'t even remember when | last paid rent. What | know is
that it is no longer paid at the extension office. There is someone from the
Department of Agriculture who comes to Dzindi to collect the rent. Many of us are
unable to pay, because the event is not well arranged and the strategy used is

poor.

When Trust tenure was still fully applied, annual rental fees were paid in return
for user rights. If | failed to pay, this was recorded at the extension office, but this

is no longer happening. | have not paid for years. | don’t know what is going on.

During the period when the authority over irrigation schemes resided with the Native
Commissioner, the Superintendent of irrigation schemes, and the agricultural officer, there was
no ambiguity about who allocated the right to use an irrigation allotment, and for that matter, the
right to use a residential allotment and the commonage belonging to the Scheme. Since then,
the right to use residential land and the commonage has been delinked from the right to use the
irrigation allotment. The authority over the allocation and regulation of residential sites is now
held by the Thulamela Municipality, the Department of Cooperative Governance, Human
Settlement and Traditional Affairs, and the tribal authority. A spokesperson of the Department of
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Cooperative Governance, Human Settlement and Traditional Affairs explained that this
Department issued Permission to Occupy (PTO) certificates for ‘all (residential) land that was
under the control of tribal authorities™. The official pointed out that the Department collaborated
with the Thulamela Municipality, particularly in cases of land transfer or change of ownership,

with the Municipality making the recommendation but the Department making the decision.

Right to use the commonage of Dzindi Irrigation Scheme had been extended to all residents of
settlements surrounding the Scheme. Consequently, ‘open access’ best describes the tenure
that applies to the commonage at present. This has caused much dismay among the plot holder
community at Dzindi, because livestock left unattended on the commonage also wanders onto
the irrigation lands causing damage. In the absence of a clearly defined authority allocating right

to use the commonage, nothing is done about plot holder complaints.

Of even greater concern has been the excising of commonage land for residential purposes,
which has brought residential developments onto the commonage of the Scheme. Plate 4.2 is
an aerial photograph of Dzindi that was taken in 2004. On the photo it can be seen that in the
north-east of Dzindi, where Block 1 is located, growth of the township of Shayandima had
extended to the edge of the irrigation allotments. Most of the commonage in that part of the
Scheme had already been incorporated in the township of Shayandima and land use has
changed from agricultural to residential. In the central north of the Scheme is the settlement of
Itsani, which is located on tribal land. Plate 4.2 shows that in some parts, Itsani has extended to
the edge of the canal. It also shows that an RDP housing development was constructed on the

commonage land between Block 4 and Block 3.

In the south and south east, the northern edge of the settlement of Manamani is visible, also a
tribal settlement. Since the aerial photograph in Plate 4.2 was taken, part of the arable land
between the residential section and Dzindi River has since changed its use from arable to
residential. Recently, parts of the commonage across the Dzindi River, along the road that links
Itsani and Manamani, have been subdivided into residential plots and houses are being built on
these plots. Clearly, the practice of excising commonage land from Dzindi is rapidly reducing the

size of this land resource.

* The official elaborated the meaning of ‘land under the control of tribal authorities’ as ‘all land that
requires the authority of the chief before it can pass from one person to the other’.
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Whilst developments on the commonage have been most disturbing to the registered plot
holders of Dzindi, irrigation allotments remained unaffected. This changed in 2012, when the
Thulamela Municipality demarcated and allocated residential sites on an irrigation plot in Block 1

of Dzindi and on one of these sites a house was being erected (Plate 4.3).

PLATE 4.3: Demarcation of residential sites on an irrigation allotment in Block 1 of Dzindi
Irrigation Scheme by the Thulamela Municipality was soon followed by the construction of
houses (Picture October 2012)

Plot holders were up in arms and demanded immediate demolition of the house that was under
construction. The Department of Agriculture, the Department of Rural Development and Land
Reform and the Department Cooperative Governance, Human Settlement and Traditional

Affairs became involved in an attempt to resolve the crisis but seemingly to no avail.

According to Dzindi plot holders, it was not the first time the Municipality had demarcated
residential stands on land belonging to the Scheme. A few years ago, sites had also been
demarcated but when plot holders approached the Municipality and explained that Scheme land
could not be used for residential purposes, the Municipality agreed and the planned residential
development was abandoned. However, in 2012, the Municipality again demarcated 32 stands
on Scheme land and allocated these to applicants. Plot holders raised the matter with the

Department of Agriculture and with the Department of Rural Development and Land Reform, but
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these Departments failed to convince the Municipality that their action was illegal. The following

account elaborates the origins and nature of the land conflict

This land conflict started when the Municipality turned one of the irrigation plots in
Block 1 into a residential area. A house that was being built inside this plot was
about to be roofed (See Plate 4.3). After unsuccessful attempts to convince the
owner that building a house on an irrigation allotment was not allowed, we
requested a meeting with the Thulamela Municipality. We went there with
representatives of the Department of Agriculture and the Department of Rural
Development and Land Reform, expecting these Departments to support our case
and explain to the Municipality that its actions were illegal. Land is the area of
specialization of these two Departments, but they appeared to be afraid to defend

us. They behaved like people who were lost.

A person from another organisation spoke on our behalf about our rights to land.
He said that in the past, the terms and conditions that applied to holding irrigation
land on smallholder irrigation schemes were oppressive and that we should not
be oppressed again. Our extension officer, who was the programme director at
that meeting, spoke on our behalf about Proclamation R5 of 1963, but the
Municipality spoke of some newer Proclamation, dating back to 1982, which gave
the Municipality the authority over land in the township. The Municipality stated
that Dzindi Irrigation Scheme was part of the township. The Municipality also
claimed that township land could only be used for residential purposes and not
for farming. When the Municipality was making these claims, representatives
from the Department of Agriculture just kept quiet. By the looks of it, the
Municipality had authority over the Department of Agriculture and the Department

of Rural Development and Land Reform.

| think if this problem does not get resolved we (Dzindi plot holders) will proceed
to the National Department of Agriculture or to a court of law to open a case
against the Municipality. Before | came here in Itsani | was staying in
Shayandima (the formal township located north of Dzindi). This was around
1960. During that time, residential plots were located far away from the Scheme.

The Irrigation Scheme was clearly separated from the residential areas but now
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residential areas have moved onto Scheme land. Some of the stands have big
houses built on them. To me it is quite clear, the Municipality wants to take

control of our Scheme.

The lady, whose plot was turned into a residential area, lamented that her PTO certificate was
worthless, because it had failed to assert and protect her exclusive user rights to the irrigation
allotment referred to in the PTO. Even the Department of Agriculture and the Department of
Rural Development and Land Reform had been unable to restore her user rights for which the
Native Commissioner had granted her husband’s family the permission to occupy®. She gave

the following account of her experiences:

One day, the person who has now built a house on my plot came to me and
complained that | had planted maize on his residential stand. | said to him that
the stand that he was referring to was my irrigation plot, which has been in this
family since the start of the Scheme in 1954. He said that he did not have time to
listen to my stories and that he would cut down my maize plants and start
building his house. He added that there was nothing | could do about that. He
then cut all my plants and started digging the foundations for his house. | ran to
the extension officer and the Scheme Management Committee to report the
matter. The Scheme Management Committee went to him and advised him to
stop building on my plot. He responded that he would not stop building, because
he had obtained a ‘deed of grant’ for his site, for which he had paid money, He
said that Thulamela Municipality had sold him the residential site and he
continued building.

When he had completed the foundations, the Scheme Management Committee
visited him for the second time and told him that he was not allowed to build a
house on an irrigation allotment. He was not interested in what the Committee
had to say and carried on building. | did not know what to do anymore. | just went
home. After the Scheme Management Committee failed to resolve the matter,
there was nothing | could do.

® The plot had been held by her husband’s family since inception of the Dzindi Irrigation Scheme.
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Sometime later | got very angry when he started digging in an area where | had
planted tomatoes. That is when | decided to go to the chief to report the matter.
The chief called the Scheme Management Committee to appear before him but
they explained to the chief that they had tried their best to resolve the matter. The
explained that the Municipality was allocating Scheme land to the people for
residential purposes. The chief then wrote a letter to the Municipality and invited
them to a meeting. In that meeting, a staff member representing the Municipality,
his name was Maluleke, asserted that the person who had built his house on my
plot was in possession of a legal document that entitled him to his stand, and that
even if the matter would go to court, | would never win the case. That is when |
lost all hope of ever getting my plot back. As times goes on, the Municipality will
take my entire plot from me until there is no land left for me to farm. Now that the
house is almost ready, | have problems getting a tractor to enter what remains of
my plot, because the house has closed off access. | now have to ask my
neighbour for permission to have the tractor drive over his plot every time | want
to plough some land.

| cannot understand what is happening. The first time these problems started, the
Municipality demarcated sites in the orchard | had established on commonage
land. When the Scheme Committee confronted them, they asked for forgiveness
and promised that they would never interfere with farming land again, and we
understood that. But now they are entering our irrigation allotments and we do
not know what they are aiming at. | was very surprised when they started using
sticks to demarcate stands inside my irrigation plot. | have a PTO certificate for
my plot. Is it possible that a ‘deed of grant’ can top my PTO certificate? If this is
indeed the case then our PTO certificates are worthless. It also means that we

are paying rent for nothing.

Whilst the Chief supported the Dzindi plot holders when they challenged the Municipality, he, in
turn, appeared to be behind a land grab on the commonage land located between Block 3 and
Block 2. The area concerned is located between the canal and the road. One of the plot holders,

who was intimately involved in the matter, provided the following account:
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“As residents of this place (ltsani), we were very surprised when we were
informed that there were residential stands being demarcated on Scheme land
between Block 3 and Block 2. As a mother of three young boys, | decided to
stake a claim on three stands, so that my boys would have a place to build their
own homes when they get older. | was afraid that outsiders would get all the
land, whereas this is my area. | went to the place where demarcation was
apparently occurring and was given the name of the man who was acting on
behalf of the Chief and the Tribal Council, and who was doing the allocations.
When | arrived at his home, | told him that | had come to apply for three
residential stands. He asked me to return the following day, which | did, and he
informed me that he would visit me at my home and take me to the area to show
me the three stands that would be allocated to me. | must admit that | had my
reservation about all of this. | wondered how | was going to be given the stands,
because we were never informed by the Chief that there would be an allocation
of the stands.

When he did not turn up, | gave him a call on his cell phone and he said that he
was still busy giving other people residential stands. Later that day, | heard
voices on the other side of the bushes. | followed the noise and saw a large
number of people following the man who was allocating sites. | heard that many
of them had paid him in advance for a residential stand. | was told that a stand
cost R1200.00. Two ladies | know were also there and their stands were
demarcated, near the playground next to Block 2. He said to me and the other
plot holders who were there that we should not be worried, because our stands
would be allocated in a better place. He told us to come back the following

morning.

The next day there was an even larger crowd next to the playground, because
the news of the allocation of residential plots had spread like wildfire. Three of
the Chief's men were there dishing out sites. | saw people paying cash on the
spot. We, the plot holders, approached those men and told them that we also
wanted stands, even when we had no money to pay, because this was our land.
We told them that they had no authority to give outsiders stands inside our

Scheme, whilst leaving us and our children without a place to stay. They again
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told us not to worry and continued giving other people residential stands and it
was a very busy day for them. We failed to be given stands and were told to

come on Saturday to get our residential allotments.

On Saturday, there were even more people looking for stands but also the plot
holders were there in large numbers. The Chief's people were again allocating
stands. People who had money were given beautiful stands, whilst those without
money were given stands in a bad place. Some of the residential stands were
very expensive. Some were sold for R3000, others R2000. All were paid for in

cash. This money was paid to the chief.

Plot holders became angry. They ascertained that such a thing would not happen
at Dzindi. They told the Chief's men that their way of allocating stands was wrong
and that they would fight for their land. They questioned the powers of the
Chief's men to allocate residential stands in the Scheme without the consent of
plot holders. As this was going on, plot holders became increasingly excited and
they started throwing insults at the Chief's men. Seeing that the situation was
heating up, the Chief's men decided to flee the scene. One of them raced away
at high speed in his car, because he was afraid of being killed by the community.

This whole incident happened on the 16" of July 2012.”

After the events of that Saturday, the Scheme Management Committee called on the Tribal
Council to come and explain why it was allocating residential stands inside the Scheme without
the consent of the plot holders. A large meeting attended by plot holders, the Scheme
Committee and members of the Tribal Council was held late in the afternoon at the extension
office of Dzindi. The members of the tribal council read a letter, which they claimed was written
by the Chief. In the letter it was asked why the extension officer (representing the Department of
Agriculture) was trying to control land that belonged to the Chief. It was also stated that the
Chief had the authority to do whatever he wanted with the land, because it was his. The plot
holders refused to believe that the Chief had written the letter and told the members of the Tribal

Council that they wanted to hear the words from the Chief's mouth.

A meeting was arranged with the Thulamela Municipality, the Department of Agriculture, the
Department of Rural Development and Land Reform, the Department of Cooperative
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Governance Human Settlement and Traditional Affairs, Disaster Management, the Dzindi plot
holders and the Chief with the allocation of residential sites by the Chief on the agenda. The

Chief ignored the invitation and did not attend the meeting.

Plot holders then mobilised and together they went to the Chief's place to find out why he was
allocating residential stands inside the Scheme. The following is a participant’s account of the

meeting that occurred at the Chief’s place.

The day we went to the Chief we mobilized. We organised as many bakkies as
we could get hold of so that all of us could be there. When we arrived the Chief
looked at us and he realized that we were many, even though only plot holders
were present. This convinced him that we were very serious. As a result he
proclaimed that he had wronged us. He also told us that we had made him angry
by reporting the matter to the Department of Agriculture, which suggested that he
had done something illegal. He said that we should have spoken to him only
about the problem and then maybe he could have done something to resolve it.
We responded that we could not wait for him to attend to the problem, because it
had been created in his presence. We explained that when we observed that the
problem was getting bigger despite our objections, we had to consult other

stakeholders to find a solution.

At the meeting the Chief changed his mind. He was afraid, because we were
many. He even turned against his own council, as if he was not the one who sent
them to go and demarcate the residential stands. He announced that he would no
longer allocate sites in the Scheme. He also said that he wanted to see the
committee again. He said that he wanted to know their plans and that he wanted

regular meetings to discuss the irrigation scheme.

4.4.3.2 Exclusion right

In Limpopo Province, registered smallholder irrigation schemes fall under the Department of
Agriculture (Tapela, 2012). This Department represents the state, which is the owner of the
land. It is, therefore, the mandate and duty of that Department to protect the community of

registered occupants of the schemes against land grabs and other forms of interference by
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outsiders that infringe on the user rights of the legitimate occupants of the scheme. Without this
protection, the land rights of the plot holder communities are very vulnerable, as was shown in

the previous section.

4.4.3.3 Transfer rights

Legally, transfer rights rest with the Department of Agriculture but at present a multitude of
agencies are involved in the process of transferring land. These agencies appear to operate
outside their mandate. Also, transfer rights have become blurred. Even though the Department
of Agriculture continues to use the same application for permission to occupy as was used in
the past, since Proclamation No. R5 of 1963 was gazetted, the transfer rights of plot holders
appear to have been enhanced somewhat, at least in practice. Two types of transfer rights are
of particular importance to farming, investments and productivity on irrigation schemes, namely
the right to bequest land, and the right to rent out land to others. These two types of transfer

rights will be discussed separately.

Right to bequest land

In the past, when the native Commissioner was in control of irrigation schemes located in the
Bantu Areas, the right to use the irrigation allotment returned to the state upon the death of the
registered plot holder or when the plot holder left the scheme. It was then the prerogative of the
Commissioner to transfer the plot to a new applicant. In case of death, the new plot holder could
be one of the children of the plot holder but the Regulations did not make any statement on
such preference. In practice, however, children of the deceased occupant received preferential
consideration from the authorities. This is evident from the many plots at Dzindi that have
remained in the hands of the same families since inception of the Scheme in 1954.

At present, the process of transferring a plot starts in the family of the deceased plot holder. For
all practical purposes it is the family who decides on who the new registered plot holder will be.
Once negotiations on this matter have been concluded, the family meets with the Scheme
Committee, which sits every Tuesday morning. The Committee will verify the identity document
of the deceased and that of the proposed new plot holder and will insist on the presence of at
least three family members of the deceased to confirm that the family has indeed agreed that
the plot should be transferred to the proposed new plot holder. When these conditions are met,
the Committee records the name of the proposed new plot holder. Then the Committee writes a
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letter in which it recommends that the applicant becomes the new plot holder. Once the
Committee has made its recommendation, the applicant fills out the application form issued in
terms of the Proclamation No. R.5 of 1963 (see Plate 4.1) in the presence of the extension
officer, who also writes a letter of recommendation. The applicant then proceeds to the Tribal
Authority, which also issues a letter of recommendation. From there the applicant proceeds to
the Thulamela Municipality, where the full dossier is handed over to an official, who then issues
the Permission to Occupy certificate (Plate 4.4), but not before checking whether the applicant
owes the Municipality any money. If the applicant is in good standing, the certificate is handed
over. If not, all debt to the Municipality must first be settled before the certificate is issued. One
of the plot holders who recently went through the transfer process recalls her experiences as

follows:

| started at the extension office, where | met with the Scheme committee and the
Committee wrote an approval letter, to which a letter from the extension officer
and the land transfer form were attached. No witnesses were required in my
case, because | am the wife of the deceased holder of the plot and the
Committee knows about that. From the extension office | went to headman,
where | paid R300 for a recommendation letter. From there | went to Thulamela
Municipality to get the PTO certificate. At Thulamela both the residential stand
and the plot were changed in my name but first | had to pay R2000, which was
owed by the residential stand. They advised me to fill an indigent form since | am
not working. | filled out that form and my debt was reduced to R1300. | paid off
that debt in three monthly instalments. The first month | paid R500, then R400,
and then a final amount of R400, in that sequence. When | had paid the debt in

full, I received the two PTO certificates.
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The inclusion of the traditional leader and the Municipality in the transfer process is a
development that is not in line with the Regulations. When the headman was asked about his

role in the process, he had the following to say.

What is happening here is that after the family itself has agreed because in some
families you will find that there are many children, so after they have agreed what
we do is to follow what has been written on the letter provided to us by the
applicant. At Makumbane we write a letter of support in accordance with the letter
from the extension officer provided to us by the nominee. If the holder has
passed away the extension officer will send the nominee to us. What we do as |
have said earlier is that we write a confirmation letter and then we send the

Person to Thulamela Municipality to be issued with the PTO certificate.

Officials at Thulamela Municipality explained their role as follows:

At Thulamela Municipality we want a letter from the Department of Agriculture
and a letter from the Tribal Authority. That is all we need but we also recover
debt for services rendered. If the stand of the previous holder of the plot or the
nominee owes us money, we will recover this debt before we issue the PTO
certificate. The services that we are talking about include roads, water, dustbins
and street lights. Some people do not pay the Municipality and they accumulate
debt. When they come here they find out that their debt has grown. If the son
succeeds his father on the plot we first check if his father did not owe us any
services before the transfer of the land can be processed. If the applicant
applying for land transfer is not working we tell him or her to fill an indigent form
to show that indeed he is not working. After we have approved the land transfer
we send people back to the Department of Agriculture that so they put them in
the land register. The final land transfer is done by us. To make sure that
information of land transfers stays safe both us and the Department of
Agriculture keep records. If the PTO certificate is lost the applicants are always
welcome to approach us to obtain a new PTO certificate.
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When asked about the legislation that provided the Municipality with the authority to issue PTO
certificates for irrigation allotments, there was some hesitation and uncertainty, and in the end,

the Municipality admitted that such legislation did not exist.

Actually for agricultural land we do not have the exact legislation that gives us the
right to issue out PTO certificates. We were just guided by the Department of
Agriculture to assist them in with the issuing of PTO certificates for irrigation land,
but to issue out PTO certificates for residential plots we are guided by
Proclamation R188 of 1969 and Proclamation 45 of 1990. We submit PTO
application forms for residential plot to the Provincial Department of Cooperative
Governance, Human Settlement and Traditional Affairs in Polokwane for

approval before we issue them to the residents.

Plot holders at Dzindi were not very complementary about the new land transfer

administrative system. This is what they had to say:

This whole process of involving the tribal authority and Thulamela Municipality in
land transfers is delaying the process. If your residential stand owes the
Municipality money, you have to pay first. The tribal leader also wants money for
his recommendation. Including these new parties in the process of land transfer
has given these parties more power to rule us. The Municipality is new. It was
only created in 1996, but it has so much power over us. We do not know how this

came to be and it is not permissible.

Right to rent out land to others

When research at Dzindi started in 2003, land exchange in the form of renting was said to be
non-existent at the scheme, and field observations showed that renting land was definitely not
common and if it occurred it was done clandestinely, because scheme leadership forbade it
(Van Averbeke, 2008). The idea to allow plot holders to rent out land was introduced and talked
about in several general meetings with plot holders and implemented by renting land from one
of the plot holders in Block 2, when water in Block 1 was not available due to a faulty valve and
the research plot (Plot 1) could not be used. Since then, land exchange has become quite
common at Dzindi. Different arrangements that applied to the exchange of land with others were

encountered. Some made some land available in lieu of payment for land preparation services.
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Other rented out parts of their plots for cash. There were also arrangements that were based

purely on friendship and trust.

The information on the perceptions, opinions and experiences among plot holders and outsiders
who had rented in land at Dzindi, or had considered to do so, provided evidence of differences
pertaining to the desirability, benefits and functioning of land exchanges at the scheme. Most
accounts indicated that the prevailing procedures governing land exchanges were subject to
improvement. In what follows a selection of statements are presented. The selection was done
to provide full cover of the issues raised by both opponents and proponents of renting irrigation
land, and both lessors and lessees.

Opponents among lessors

Renting out a plot in return for payment is against the law.

Problems with leasing arise when the rental contract comes to an end, because it
the leaseholder may not want to let go of the land, claiming that they have spent

a lot of money on fertilisers.

At Dzindi, all land-leasing contracts are verbal agreements and they do not have
the consent of the extension officer. This makes it difficult for the extension

officer to intervene when there is a fight or disagreement on the issue of leasing.

One person who was renting land from a plot holder went to the extension officer
and asked for the land he was renting to be transferred to his name. Luckily, the
extension officer rejected his request. Plot holders now fear that they could lose

their plots if they leased them out to other people.

At Dzindi we irrigate according to the time table. If | rent out part of my plot | will

end up fighting for water with my lessee, because water is very scarce.

Lessees do not want to weed the plot, especially along the irrigation furrow. Here
at Dzindi we control weeds along the furrow to keep away snakes.
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When the money, which the lessee has paid for using the plot, has been
consumed, the lessee still has a contract and is using your land. Now you regret
leasing out your land, because there is hunger at home and you want to make

use of your plot to grow food.

If I would ever rent my plot to other people | would become jealous at some
stage or steal produce from the lessee. To prevent that from happening to me, it

is better that | do not rent out.

Negative experiences among lessees

My plot is very small. A couple of years ago | rented a portion of a plot from another
plot holder in return for cash. | was paying R300 per strip for a year but as soon as
the plot holder noticed that | was making money he became angry and evicted me,
long before the lease had expired. The situation was very unpleasant, because he
arrived at the leased land with a slasher and cut all my maize plants down. All of
this was caused by jealousy, because after evicting me he never farmed that

particular parcel of land. In fact, as we speak, his entire plot is covered in bushes.

Leasing of land against payment increases the risk in farming, because it adds to

the cost.

From the statements by lessors who opposed the renting out of land, the most common
objection by far was that lessees refused to move out of their plots after the rental contracts had
expired. This created conflict, which was difficult to resolve, because there was no authority to
adjudicate in the matter, as contracts were made verbally. Fear of losing one’s plot was also
raised several times. Also important was the issue of sharing water with a lessee, which was

another source of potential conflict.

All participants who had experience with renting land from Dzindi plot holders lamented the
untrustworthiness of plot holders. They argued that plot holders reneged on rental agreements
and chased them out before the end of the contract had been reached. They blamed jealousy

127



as the reason for this behaviour of plot holders. One participant pointed out that leasing land

added to the cost of production and increased the risk in farming.

There were also lessors who had positive experiences renting out their land. They indicated that
if it were not for leasing, their plot would be lying fallow. Some elderly plot holders openly
explained that leasing was helping them financially, because they depended on a social pension
for income, and this income was insufficient to plough their plots. Most of them were renting out
part of their plots in return for land preparation services. Several stated that they had never

encountered problems with lessees.

| lease six strips of my plot to another farmer during summer and the entire plot
during winter. In return, he prepares the rest of my plot for the planting of maize
in summer. | only use my plot for maize production, because winter production of

vegetable is too expensive for me.

| have been renting out part of my plot for some time now and | have not
experienced any difficulties with the lessee. Leasing out part of my plot helps me
to pay for land preparation and keeps my entire plot cultivated. Without renting
out part of my land it would be very difficult to keep my whole plot cultivated. To
those unable to farm their land for financial or other reasons, | recommend that

they look at me as an example.

| have a good relationship with the person who rents from me. It is impossible
that a plot can be taken away from a registered plot holder. Those who claim that

are lying.

| have given someone else the use of my plot free of charge. He has been using
it for a while now and he can continue to do so for as long as he wants. | am too

old to farm and that is why | gave him permission to use my plot.

If I did not rent out part of my plot | would not be able to farm at all, because | am
not working. Land preparation services are very expensive. How much would you
spend to prepare a large plot like this? Can | prepare the whole of it? No |

cannot.
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Even among plot holders who had never rented out land there were some who viewed
the renting in and out of the land at Dzindi as a positive development. Some of them
encouraged other plot owners, who for one or other reason were incapable of farming
their plots, to rent them out or relinquish them for reallocation. The following recorded

statements illustrate this:

| think that plot holders who are unable to make use of their plots must rent them
out to others or transfer them to people who can make use of the land, or return
the plot to the Scheme Committee for reallocation. | think that if this could be

done, land use at this scheme would increase.

There is no problem with renting out of land. If | see that | am no longer capable

of farming it is better that | rent my plot to someone who can make use of it.

“Renting out of land is a good thing and the only way in which to bring the plots
that are no longer cultivated back in production. If the option of renting land
would be promoted by the leadership of the scheme, the entire scheme would
become fully utilised.

“l think that if the problems surrounding the leasing of land could be resolved,
land at Dzindi will be more productive. In the past, we used to come together as
plot holders whenever we had problems but nowadays everyone is doing their

own thing.

| do not think that there is a fundamental problem with leasing of land. Plot
holders just do not like leasing out their land to others, who are better farmers,

because they are jealous.

Plot holders identified greater certainty and better enforcement of the rules as the two conditions

necessary to make land leasing at Dzindi an accepted practice, as is evident from the following

statements:

The Scheme Committee must adopt a clear and unambiguous stance on the

matter of land leasing. Sometimes they say that plot holders are allowed to rent
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out their plots and sometimes they say that plot holders should not rent out their

land.

Some plot holders still believe that the extension officer will come and evict them

if they rent out their plots to other people.

Lessors verbally negotiate land-leases and do not seek consent from the
extension officer. This makes it difficult for the extension officer to intervene when
there are problems. The extension officer becomes aware of a leasing

agreement only when there is a fight.

Currently the conditions for land occupation are no longer enforced and plot
holders do as they wish. In the past breaking the conditions of occupation was an
offence and serious fines were imposed. Now plot holders are reported for
misconduct but nothing happens. The only thing that is still active is the
maintenance of the main canal, for which we each pay R150 per year.

From the empirical work done on transfer rights at Dzindi Irrigation Scheme it can be concluded
that plot holder homesteads have more say over the bequest of irrigation allotments than was
the case in the past, when in accordance with the terms and conditions of Proclamation No. R.5
of 1963, plot holder homesteads had no formal rights in this decision. The data also show that
new agencies, in the form of tribal leadership and the Municipality, have entered the process of
transferring allotments, without any legal provisions for their participation. These agencies
extracted benefits from applicants. Tribal leadership required payment for its endorsement,
whilst the Municipality used the process to recover debt incurred on services provided to the
deceased and the applicant in relation to their residential stands. The right to lease out part or
all of the irrigation allotment, which was specifically prohibited by Proclamation No. R.5 of 1963,
was being exercised by a substantial number of plot holders at Dzindi. Lack of certainty
provided by scheme leadership, the absence of formal contracts specifying the terms and
conditions of the leases and a general inability of scheme leadership to enforce rules, were the

principal factors impeding this form of land exchange at the Scheme.
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4.4.3.4 Right to enforce

The right to enforce the terms and condition for occupation of allotments on an irrigation scheme
in what were the Bantu Areas has always been with the state. Proclamation No. R.5 of 1963
made provision for the transfer of the powers of the native Commissioner to a Regional
Authority. When this would happen, the Regulations indicated that the judiciary powers of the
Commissioner pertaining to ruling over offences against the terms and conditions in the
Regulations would be transferred to the court of the tribal leader of the area in which the
irrigation scheme was located. In the case of Dzindi, this transfer probably occurred as Venda
was ushered towards independence and persisted during the brief period of independence. This
explains why the Chief was called upon when the Scheme Committee was faced with a plot
holder who had committed an offence but refused to accept the ruling by the Committee
(Letsoalo & Van Averbeke, 2006). Accordingly, it would appear that during the period 1970 to
1990, tribal leadership re-entered the irrigation schemes and was given enforcement rights (not
transfer rights) but, as stated in the Regulations, these enforcement rights were restricted to the
application of the terms and conditions contained in the Regulations, nothing else. All other
enforcement rights remained with the state, at present represented by the Limpopo Department
of Agriculture.

4.5 Discussion and conclusion

Trust tenure has long been regarded as the most insecure of tenure systems that applied to
land held by black people in South Africa. The particular Trust tenure system that applied to
irrigation schemes located in the Bantu Areas, as elaborated in Proclamation No. R.5 of 1963,
was no exception, mainly because the state had the power to cancel the user rights of plot
holders who failed to comply with the many terms and conditions for occupation of an irrigation
allotment. Evidence from Dzindi shows that up until about 1970 the state effectively used its
power to evict plot holders for reasons of non-compliance. There were also elements in the
system that provided a high degree of security. One of these was the detailed specification of
exclusion rights, which served to protect occupants of irrigation schemes from ‘outside’

interference.

Political developments leading to the Bantu Areas becoming self-governing regions (and later on
independent states as in the case of Venda) relaxed enforcement of the terms and conditions of
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occupation. This relaxation reduced the threat of eviction for non-compliance among plot holders
and increased their tenure security, at least in practice. Shortly before the 1994 elections, these
homeland regions were reincorporated in South Africa. In the Limpopo Province, the provincial
Department of Agriculture was mandated to represent the state on the smallholder irrigation
schemes located within its boundaries. Soon after, this Department adopted a policy of Irrigation
Management Transfer (IMT), which provided for the plot holder communities on smallholder
irrigation schemes to assume responsibility for the management of their schemes. Elsewhere in
the world IMT had been implemented as a strategy to improve scheme management
performance, to increase the profitability of irrigated agriculture and to reduce recurrent public
spending on operation and maintenance of the schemes (Vermillion, 1997; Shah et al., 2002). In
South Africa, adoption of the policy of IMT promised to improve the lives of poor people by means
of a process that empowered them to take control over their own resources and destiny (Van
Averbeke, 2008).

The empirical work presented in this chapter shows up the weaknesses and shortcomings of the
way in which IMT has been implemented on smallholder irrigation schemes in Limpopo
Province. Whilst it is widely accepted that irrigator communities can benefit from managing their
own affairs (Ostrom, 1993; Marbry and Cleveland, 1996), it is still necessary for the state to
provide these communities with a legal framework that enables them to assert their rights. The
evidence from Dzindi suggests that this framework is not in place. This has left these irrigator
communities highly vulnerable to outside interference and has rendered some of their tenure
rights more insecure than before. In Vhembe, new agencies, including the Municipality and
Traditional leadership have claimed authority over matters pertaining land on irrigation schemes
and have acted on these claims by grabbing land that belonged to the irrigator community.
Elsewhere, similar developments have been reported when the state withdrew its direct control.
For example, Manzungu (1999) reported on traditional leadership usurping power from the
popular-elected scheme committee at the Mutambari Irrigation Scheme in Zimbabwe, following
government withdrawal. At Dzindi, the actions of both the Municipality and the tribal leadership
involved land grabs. Clearly, a crisis is developing, and the tenure status of ‘registered irrigation

schemes’ in Limpopo Province needs urgent government attention.

At Dzindi, the absence of a well-functioning land exchange market has long prevented plot
holders from adjusting the size of their farm enterprise to their capacity to produce. This
explains the coexistence of demand for land and idle land that could satisfy part or all of the
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demand for irrigation land. The fieldwork demonstrated the existence of inadequacies in the
security offered by the prevailing land exchange system, or at least the perception of such
inadequacies, among both land holders and people seeking to lease land. The lack of
(perceived) tenure security was identified as an important reason for the poorly functioning land
exchange market. The development of improved scheme-based land administration institutions
and systems could enable plot holders to use their land more flexibly. Here specific reference is
made the option to rent out land to others. The role of improved scheme-based land
administration institutions and systems should be to protect the land rights of both the plot
holders and the people who obtain permission to make use of land and this can be achieved by
removing the uncertainties surrounding land rights and lease contracts.
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CHAPTER 5

5 Field performances of tractor and animal draught systems

for land preparation on canal schemes in Vhembe

Timothy E Simalenga, Sipho Sibanda & Matome S Maake

5.1 Introduction

In South Africa, primary cultivation on land belonging to Black people evolved from hoeing to
ploughing with draught animal power from about 1850 onwards. This technological change
increased the land area under crops (Bundy, 1988). From about the middle of the twentieth
century, the ability to cultivate became increasingly constrained as many rural African
homesteads lacked the cattle numbers required to form a ploughing span (Starkey, Jaiyesimi-
Njobe & Hanekom, 1995). In response to the draught-power crisis, the state introduced public
tractor services in the South African Bantu Areas, later called homelands, where the large
majority of African farmers were found (Joubert & Kotsokoane, 2000). Tractor numbers in these
areas peaked during the 1970s, when a total of 12 000 tractors were in operation. This number
gradually declined and only 2000 to 3000 state-owned tractors were still in active use when the
public tractor services in the homeland areas were discontinued completely in 1995 (Starkey,
Jaiyesimi-Njobe & Hanekom, 1995:26).

When the public tractor services were introduced in the former homelands (elsewhere also
referred to as Bantu areas), they targeted smallholder irrigation schemes in particular, because
these schemes were projects of modernisation. As a result, when public tractor services were
withdrawn, cultivation on these schemes had become almost entirely dependent on tractor
power (Van Averbeke, 2008). In the dryland farming areas, on the other hand, animals were
only partially replaced by tractors as the source of power in primary cultivation, resulting in the
preservation of knowledge and equipment needed to cultivate land using draught animal power

in these areas (Joubert & Kotsokoane, 2000).
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Following the withdrawal of the public tractor services, hiring the services of privately owned
tractor enterprises became the principal way in which farmers on smallholder irrigation schemes
in Limpopo Province cultivated their plots (Van Averbeke, 2008). The change from public to
private service providers brought about efficient gains in terms of timeliness and quality of the

service but also raised the cost of cultivation per unit area (Lahiff, 2000).

The high and rising cost of tractor cultivation, primarily propelled by the rising cost of fossil fuel,
has generated interest among smallholder irrigators for an alternative that is more affordable.
Draught animal power presents a potentially attractive alternative to tractor power. Conversion
from tractor power to draught animal power would uncouple cultivation services from the price of
diesel. Converting to animal draught power is also expected to contribute to local economic
growth by increasing local employment, because animal-draught enterprises have much lower
work speeds than tractor enterprises (Starkey, Jaiyesimi-Njobe & Hanekom, 1995). For this
reason a greater number of animal-draught enterprises would be required to satisfy the
cultivation needs of farmers than in the case of tractor enterprises. However, whereas the
prevailing economic circumstances on smallholder irrigation schemes favour the adoption of
cultivation systems that are cheaper than those offered by private tractor enterprises, it is not
known whether socially, technically and economically animal draught land preparation
enterprises are an appropriate and sustainable alternative to the existing tractor enterprises.
Two critical factors need to be considered when asking questions about the mode of cultivation
on canal schemes, namely,

e the extent to which farmers are prepared to hire the land preparation services provided

by animal-draught enterprises instead of tractor enterprises; and

¢ the financial sustainability of the animal-draught land preparation enterprises.
Other issues to be considered are concerns about the welfare of animals used for draught in
terms of health, harnessing, nutrition, handling and care; disease and parasitic problems; and
injuries caused by poor harnessing (James & Krecek, 2000), as well as malnourishment, as it is
claimed that most draught animals are under-nourished (Israel & Pearson 2000). As a result
supplementary feeding is required. Hoof care is one of the critical animal care concerns,
particularly in equines. James and Krecek (2000) reported that overgrown hooves and poor

shoeing were problematic in equines used for draught purposes.

Considering that draught animal power enterprises provide a service that is locally available and

of no real risk to farmers, and that smallholder scheme communities are small, which means
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that news travels fast, the decision of farmers to use the land preparation services provided by
draught animal power enterprises or not, is expected to be determined mainly by differences in
price and quality of the services between animal and tractor enterprises. Elements known to
contribute to quality of the service are the depth and width of ploughing and the length, height,
width, size, shape, spacing and straightness of the ridges (Li, Su & Yuan, 2007). The financial
sustainability of draught animal power enterprises is of paramount importance. Of particular
concern is whether the enterprise provides operators with a reasonable income. The financial
sustainability of draught animal power enterprises is determined by costs and earnings. Among
the costs are capital costs, operational costs, repair and maintenance costs and labour. Income
is determined by the field performance of an enterprise when preparing land, which will
determine how much land can be prepared per unit time and, therefore, how much income can

be generated per unit time (Sikhwari, 2008).

The aim of the research contained in this chapter was to assess draught animal power as an
alternative power option for agricultural production. The specific objectives were to determine
and compare the field performance of tractor-draught and animal-draught systems of land

preparation on canal schemes in Vhembe.

5.2 Materials and methods

5.2.1 Animal draught equipment

In order to compare the operation of tractor and animal draught enterprises, new animal-drawn
equipment was supplied to participants. The following implements were purchased from
AFRITRAC in North mead in Vereeniging:

e 2 x VS8 single furrow plough

e 4 xzig zag harrow

e 4 x high wing ridger

e 2 x donkey ploughs

e 2 xoxen yoke

e 2 x donkeys harness sets
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Plate 5.1 shows the VS8 single furrow plough and the high wing ridger and Plate 5.2 the zig zag

harrow.

PLATE 5.1: The VS8 single furrow plough and the high wing ridger supplied to participants at
Dzindi and Rabali

PLATE 5.2: The zig zag harrow supplied to participants at Dzindi and Rabali
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One set of implements, comprising a single furrow plough, zig zag harrow and high wing ridger,
were donated to each of two participants who used cattle for draught power at Dzindi. Similar
set of implements comprising one donkey plough, zig zag harrow and high wing ridger were
given to each of two participants at Rabali who were running donkey enterprises. The project

also purchased two yokes.

5.2.2 Field performance

One animal traction enterprise and one tractor power enterprise each participated in the field
performance studies at the Dzindi and the Rabali smallholder irrigation schemes. Information on
Dzindi appears throughout this report and more detail can be obtained in Van Averbeke (2008).
The Rabali Irrigation Scheme (22° 52’ 20”S and 30° 06’ 02"E) is also described in Van Averbeke
(2008) but in less detail. Rabali forms part of the Nzhelele cluster of smallholder irrigation

schemes.

At each of the two irrigation schemes, four farmers were identified for collaboration in the
research activities. Measurements were done on their plots. Each farmer had paired irrigation
strips adjacent to each other. In one of the strips, land preparation (ploughing, disking/harrowing
and ridging) was done using animal draught and in the other using tractor power.
Measurements carried out during the operations were draught power requirements, penetration
resistance and percentage soil moisture content at the time of operation, work rate and field

efficiency. The cost of each operation was also recorded.

A 102 kW Landini tractor from the Agricultural Research Council’'s Institute for Agricultural
Engineering (ARC-IAE) was used to measure draw bar power required to pull the tractor drawn
implements i.e. disk plough, disk harrow and ridger. The tractors of the tractor enterprises at the
schemes could not be used for measurements of draw bar power because the instruments are
fixed to the Landini tractor. However, local tractors were used to measure drawbar pull, draught
force and work rate. For that purpose, a dynamometer was attached between the tractor and
implement on the linkages to measure draught and power output as shown in Plates 5.3 and
5.4.
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PLATE 5.3: Telemetry was used to collect data on measure draw bar power required to pull the

tractor drawn implements

PLATE 5.4: A dynamometer was attached between the tractor and implement on the linkages to

measure draught and power output
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For both tractor and animal draught, a load cell and a data logger were placed between the
implements and source of draught to measure speed, force and power during ploughing,

harrowing and ridging as shown in Plate 5.5.

PLATE 5.5: A load cell and a data logger were placed between the implements and source of

draught to measure speed, force and power during ploughing, harrowing and ridging

Indicators of field performance include speed of operation, force, power, field efficiency, field
capacity, work rate and ploughing depth and width. They were determined using the methods
described by Mohammed et al. (2007:21). For tractors, speed was determined by measuring

time spent to cover a distance of 20 m whilst preparing land.

Draught power was measured during ploughing, harrowing and ridging operations. The time
taken to perform each operation was also measured including the turning time at headlands. For
tractor operations, speed was determined by measuring time taken to cover 20 m. For each
operation the time taking to complete the plot was measured as well as the time spent turning at

headlands. The ratio of the actual time taken to perform each operation and the time taken from
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start of operation to completion including down time and turning time was used to determine the
field efficiency. Field capacity was determined by capturing the time spent by source of draught
to prepare a given area. Work rate was determined by measuring the area that a source of
draught (enterprise) 