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Executive summary 

 
In response to an increased general concern for the protection of natural resources, coupled 

with various economic pressures, the world has seen a trend towards more sustainable ways of 

farming. Conservation agriculture (CA) is one such way in which grain farmers can better 

utilize the natural resources to their disposal by following three fundamental principles viz.  

minimising tillage, maximising soil vegetative cover and multi-cropping.  

 

In the past 15 years, successful adoption of CA took place among grain and sugar farmers in 

Kwa-Zulu Natal, as well as among grain farmers in the Western Cape and Free State, but has 

remained rather slow in other production areas of South Africa. CA has also been gaining 

acceptance over the past couple of years in the North West province – a very important grain 

producing area in South Africa on which there is hardly any research or extensive information 

to account for the adoption. Therefore, a research endeavour has been initiated to assess the 

extent of CA adoption among commercial grain farmers in the North West province by 

interviewing eight no-tillage (NT) and 22 reduced tillage (RT) farmers. The study allows for an 

in-depth look at their experience, knowledge and perception of CA, and elaborates on the 

drivers and barriers they have encountered in the process of adoption.  

 

The study also describes and highlights the biophysical environment’s effect on the degree of 

CA adoption, as well as identifies the sandy nature of the province’s soils as a major challenge 

in the implementation of reduced forms of tillage. Habitual winds, torrential rains and the 

effect of livestock grazing harvested fields further hamper the degree to which a vegetative soil 

cover can be maintained and not all participants adopt multi-cropping practices.  

 

The average percentage increase in expenditure (R/ha) on herbicides, seed and pesticides is 

reported as 24.77%, 4.67% and 4.50% respectively. Substantial decreases in the costs of 

fertilizers (0.27%), permanent labour (23.37%), mechanisation (33.70%) and fuel and 

lubricants (38,07%) were also reported. These average changes account for the first five years 

after adoption and are aggregated over the period 1984-2005. In one scenario, the net effect of 

changes, as imposed on an average production cost structure for the region in the period 

2001/02 – 2005/06, came to an overall reduction in production costs of  12%. Average crop 

yields were reported to increase by as much as 34.21%, and net farm income by 35.68% at the 

end of the first five years. 
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Their main reasons for adopting CA relate to the improved water conservation properties and 

the ability to substantially lower production costs. Farmers have expressed the chief barriers to 

adoption as sandy soils, which tend to compact easily when not tilled, and the unavailability of 

location-specific information on CA. All of the farmers interviewed strongly agree on the 

statement that “ conservation agriculture is both economically and biologically sustainable in 

the North West province.”   

 

The study renounces some general misconceptions and fears commonly expressed by 

conventional agriculturalists and illustrates that CA can be implemented with great success 

and, if practiced correctly, will not impair farm prof its or yields. Additionally, it provides a 

foundation upon which further research can be done to address specific barriers to adoption in 

this production region. Ultimately, the study wishes to motivate farmers, scientists and 

institutions to rethink their unsustainable conventional ways. 
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Promoting conservation agriculture in South Afr ica: a case study among  

commercial grain producers in the Nor th West province 

1. Introduction 

In recent decades, the global agricultural community has been seeking ways in which to move 

away from unsustainable production systems to ones that can be sustained in the long-term, 

preserve natural resources and maintain high levels of  productivity. A multitude of alternative 

movements have been initiated to address the challenge, resulting in disparate approaches such 

as Low Input Sustainable Agriculture (LISA), Regenerative Agriculture, Conservation 

Agriculture, Biological farming and Organic farming, inter alia (United States Department of 

Agriculture, 1999; Wolf and Snyder, 2003). These initiatives can be consolidated under the 

umbrella of Sustainable Agriculture (SA), which is defined by Fowler and Rockstrom 

(2001:93) as, “ the use of agricultural practices which conserve water and soil and are 

environmentally non-degrading, technically appropriate, economically viable and socially 

acceptable.”  

 

Since sustainable crop production is a focal point in this article, the term Conservation 

Agriculture (CA) is preferred because of its wide acceptance and specific reference to crop 

production. CA has been defined by the Food and Agriculture Organization (2006) as the 

compounded term for field crop production systems that make use of no-tillage, minimum or 

reduced tillage; maintains a permanent or semi-permanent organic soil cover and employs crop 

rotations. Some of the many benefits of these production systems are reduced soil erosion, 

greater soil moisture retention, improved long-term productivity, higher economic returns and 

reduced levels of carbon emissions (International Soil Tillage Research Organization, 1997).  

 

Worldwide, a total of approximately 95 million hectares (ha) are currently being cultivated 

according to the principles of CA (Derpsch, 2005). The United Nations Food and Agriculture 

Organization, who have promoted the concept for the past ten years, state that CA has great 

potential in Africa, being the only truly sustainable production system for the continent (Food 

and Agriculture Organization, 2006). Although CA comprises of a wide range of different 

technologies, the larger part of recorded information and statistics concerns no-tillage per se, 

since it is regarded as the ultimate form and goal of CA (Baker et al., 1996; Venter, 2005). 

Phillips and Young (1973, cited in Derpsch, 1998:2) def ine no-tillage as, “ planting crops in 
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previously untilled soil by opening a narrow slot, trench or band only of sufficient width and 

depth to obtain proper seed coverage. No other soil til lage is done.”  The highest adoption of 

no-tillage was in South America (47%), followed by the USA and Canada with 39%, Australia 

with 9% and about 3.9% in the rest of the world (Derpsch, 2005). According to a study 

conducted by GTZ in 1998, no-tillage has been adopted to some extent in African countries 

such as Angola, Benin, Ghana, Ivory Coast, Kenya, Mozambique, Niger, South Africa, 

Tanzania, Zambia and Zimbabwe (Derpsch, 2001). The GTZ study concludes that no-tillage is 

the “ system of choice”  in Africa (Derpsch, 2001:249), but mentions that some ecological and 

socio-economic constraints are still in need of attention. Where regions and conditions do not 

permit no-tillage, reduced tillage is described as the second best option for CA. 

 

In South Africa, the extent of CA adoption is quite limited and is restricted to a small number 

of summer grain producers in the Free State, winter grain farmers in the Western Cape and 

grain and sugar cane farmers in KwaZulu-Natal (Fowler, 2000). The majority of crop 

production in South Africa is subjected to intense and frequent ploughing practices, referred to 

as conventional tillage (Brady and Weil, 1999; Giliomee, 1999). There is a general lack of 

information and statistics concerning CA in South Africa and, for that reason, estimates made 

by the Crop Estimates Committee have to be resorted to. However, their estimates concern 

conservation tillage; an older, more established term defined as, “ any tillage system that 

maintains at least 30% of the soil surface covered by residue”  (Lal, 1997:81), and can include 

reduced till, stubble mulch till, strip till and no-till. In essence, conservation tillage (CT) and 

conservation agriculture (CA), although differently defined, bear a strong resemblance in their 

objectives. The only real difference is CA’ s additional prerequisite of multi-cropping (Figure 

1). It is estimated that reduced forms of til lage are practiced on approximately 34.6% 

(1522718ha) of South Africa’s total cultivatable area (4402255ha) and that 8.6% (377169ha) is 

under no-tillage. In the North West province in particular, reduced forms of tillage are 

practiced on approximately 32.4% (392289ha) of the province’s arable lands and no-tillage on 

5.2% (62960ha). 
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Figure 1: Schematic presentation differentiating between CA and CT 
 
2. Research problem 

In the late 1960s and early 1970s, research and experimentation on reduced forms of til lage 

started gaining momentum, especially in the Americas (Mallett, 2005). This spurred on new 

interests among South African farmers to consider ways of reducing their tillage practices. 

Stubble mulch tillage is one practice which gained acceptance in particular in a wide variety of  

production areas in South Africa. It is a system that encourages a reduction in excess tillage 

and requires at least 30% of crop residues on the soil surface (Brady and Weil, 1999). It allows 

for tools like chisels, disks, f ield cultivators and sweeps to be used. 

 

In the early 1980s, the late W. Behr conducted no-tillage trials on a commercial farmer’s 

maize, wheat and dry bean fields in the Lichtenburg region in an effort to investigate the 

feasibility of such a system on the growing conditions in the North West province. No-tillage 

seed planters were not readily available in South Africa at the time (Mallett, 2005), leading 

Behr to modify a conventional seed planter with imported no-till coulters from Australia. 

Although the trial was not a total failure, yields and crop stand were not satisfactory. The lack 

of effective herbicides and the unavailability of proper no-tillage equipment at the time, 

hampered the adoption of a no-tillage system on the farm1. The news of the Behr trial’s 

apparent failure quickly spread among the grain farmers in the region and has, to this day, kept 
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many of them convinced that nothing less than the thorough ploughing of f ields will suffice for 

crop production in the North West2. 

 

Today, there are sufficient equipment retailers in South Africa, as well as in the North West 

province, that sell a wide variety of no-till seeders which can be adjusted to plant an array of 

different crop seeds. Moreover, improved herbicides and considerable progress in bio-

technology now enables a farmer to not plough, but still produce a substantial yield, which is 

both biologically and economically sustainable. However, the general lack of knowledge and 

little experience with regard to CA prevents many farmers from adopting the approach3. 

 

Because of the heterogeneous nature of South Africa’s production regions, in terms of 

precipitation, temperature and soils, technology-inference from one region to the next might 

not be realistic. For example, in Kwa-Zulu Natal, where the KwaZulu-Natal No-Till Club has 

conducted active research since 1997, the adoption and success of CA has been mainly 

attributed to favourable rainfall conditions and soils with a high clay content. These conditions 

do not apply to the North West province and no in-depth research on CA has been conducted 

in recent times. Economically, this province is of major importance and, according to the 

National Department of Agriculture (2005), produces 32.8% of South Africa’s maize; the 

second largest producing province besides the Free State. However, biologically, this is an area 

prone to land degradation, with croplands which have the highest severity of soil degradation, 

both in degree and extent, of all the provinces in South Africa (Hoffman et al., 1999). 

 

In order to assist the agricultural community in the North West province to make informed 

decisions and to gain from practical experience in CA, the aim of this study is to analyse 

current CA practices in this region. The first objective is to quantify and qualify the 

implementation of the basic elements of CA. The second objective is to assess the effect of CA 

practices on production and prof itability. The third objective is to share the expressed views of 

experienced CA farmers in the North West province with the agricultural and scientific 

community. 

 

3. Methodology 

Since no formal database containing the names and particulars of  CA farmers in South Africa 

exists, information had to be gathered from officials of  the North West Provincial Department 
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of Agriculture, the Agricultural Research Council, the African Conservation Tillage Network 

and technical officers from local co-operatives. This led to the use of a convenient, non-

probability test sample. Furthermore, the snowballing sampling technique, as described in De 

Vos (2002), was employed as a way to f ind additional farmers yet unknown to these officials. 

This technique follows a process of referral, where a farmer refers the researcher to other 

farmers that would also f it the criteria.  

 

A list of 33 farmers was established, but upon visiting each, it became apparent that only 30 

farmers complied with the set criteria and, consequently, only their input was used. Personal, 

face-to-face interviews with each of the farmers were conducted during August 2006. A 

structured questionnaire was developed to ask farmers about their experiences, perceptions and 

knowledge of conservation agriculture, which produced valuable primary data. The statistical 

software program SAS version 8.2 was used to draw statistics from the data and the 

Geographic Information System (GIS) map was created with ArcGIS9. 

 

In order for a farmer to have been included in the study, he or she had to be a commercial 

farmer, with grain production as the main farming activity. The reason the study was confined 

to commercial grain farmers, originated from the argument that they work the majority of the 

cultivatable lands, thereby exerting considerable pressure on the natural resources. 

Additionally, the farm had to be in the North West province, east of the 25° longitude, since 

the area further west is dominated by livestock production and receives too little rain for viable 

commercial grain production. The farmers also had to have followed conservation agricultural 

practices on at least 50% of their cultivatable lands for at least three years prior to the study.  

 

In essence, the study follows a “ bottom up”  approach (Venter, 2005) and hinges on Ikerd’s 

(2003:2) remark that, “ (t)he best way to communicate the meaning of sustainable agriculture, is 

through real-life stories of farmers who are developing sustainable farming systems on their 

own farms.”  

 

4. Results and discussion 

Participants have been categorized into two groups, namely: no-tillage (NT) farmers and 

reduced tillage (RT) farmers, and are respectively indicated in Figure 2 by red and blue icons. 

This map gives an indication of the spatial distribution of the sample survey, as well as the 
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orientation of interviewees with regard to different agro-ecological factors (see Appendix A for 

a full description). Eight of the 30 participants practice no-tillage on their farms, with a 

combined area of 5170ha. This represents 8.21% of the provincial no-tillage population of 

62960ha (Crop Estimates Committee, 2004). The other 22 farmers practice reduced tillage and, 

with a combined area of 29755ha, represent 7.58% of the provincial conservation tillage 

population of 392289ha (Crop Estimates Committee, 2004). The average size of the NT farms 

are about 646ha, while the RT farms average at about 1416ha. 

 

4.1 The pr inciples of conservation agr iculture 

Conservation agriculture is a multifaceted, internationally accepted term which embraces the 

simultaneous application of, and adherence to, three core principles, namely:  

 

1. Minimum tillage (preferably direct seeding, zero till or no-till) with no soil inversion; 

2. Maximum soil cover (ideally 80% plus) by the crop or, especially in the interval 

between harvest and planting, crop residues, in some areas provided by green manure 

cover crops; and  

3. Multi-cropping (ideally crop rotation) (National Agricultural Directory, 2004). 

 

These principles complement and affirm one another and work best if applied conjointly. They 

function as a system with sustainability and efficiency as the key outputs. Therefore, in order to 

test the hypothesis that conservation agriculture is both biologically and economically 

sustainable in this province, these disaggregated principles of CA are analysed.  
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Figure 2: The spatial distr ibution of farmers interviewed (read in conj unction with Appendix A) 
Additional source: National Department of Labour (2005) 
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4.1.1 M inimum tillage 

Soil is a limited natural resource and an important growth medium in crop production. Soils in 

South Africa are very susceptible to degradation and are exacerbated by mismanagement and 

ignorance. In South Africa, a staggering 300-400 million tons of soil is lost annually (Van Zyl 

et al., 1996), the average annual soil loss per hectare amounting to 2.5 tons (South Africa, 

2004). 

  

Matthee and Van Schalkwyk (cited in Fuggle and Rabie, 1999) raise the concern that South 

African soils form at an average rate of 1mm in every 40 years. Maize is an important crop 

grown in the North West, but under conventional tillage it can lead to soil losses of 20 

tons/ha/annum (Van Zyl et al., 1996) which exacerbates this province’s soil degradation 

problem. Intensive and continuous cultivation of soils is unsustainable and, therefore, one of 

the criteria for conservation agriculture is to disturb the soil as little as possible. 

 

The mean annual rainfall, soil type and depth of soil, relating to each farmers’  specif ic location 

(as reflected in Figure 1), are given in Appendix A. The mean annual rainfall for the group of 

farmers is between 201mm and 400mm, while soil depths vary between 450mm and more than 

750mm. Three distinct soil types are observed and, when weighted by their corresponding total 

area (ha), are: Plinthic catena (eutrophic, dystrophic and/or mesotrophic), covering 25195ha 

(69%); freely-drained red-yellow apedal, covering 9410ha (26%) and Glenrosa and/or Mispah 

forms, covering 1720ha (5%). These environmental variables would, arguably, react differently 

to certain aspects of CA and should, therefore, be kept in mind when applying CA’s principles.  

 

The plough, a conventional tillage implement developed in Europe in the 18th and 19th century, 

has been regarded as one of the most important implements used in the production of grains. It 

enabled European farmers to drain their lands from excessive moisture, preventing crops from 

drowning. It was introduced in South Africa by the early colonialists and has, to this day, been 

used as the main implement for primary soil preparation. Although the plough has great ability 

in preparing a suitable seedbed and controls weeds effectively, its appropriateness in very dry 

regions, such as the North West province in South Africa, has been questioned by many 

scholars (Mallett, 1981; Behr, 1982; Le Roux and Oosthuizen, 1989). In a province such as the 

North West, that has low precipitation, water conservation is of the utmost importance. By 

inverting soils by 135ë, the plough dries out what little moisture is housed in the topsoil, 



 9 

thereby wasting the most precious and critical commodity needed in crop production. 

Furthermore, ploughing destroys the soil’s natural structure and promotes the loss of organic 

matter and soil organisms, leaving the soil bare and unprotected from the destructive forces of 

rain, wind and heat  (Derpsch and Moriya, 1998).  

 

Non-inversion tillage systems, such as no-tillage (NT), reduced tillage (RT), and minimum 

tillage (MT), are regarded as sustainable methods for preparing a soil bed for crop production. 

Because soil is the most important natural resource when it comes to human food production 

(Derpsch and Moriya, 1998), and since its intensive and continuous cultivation is 

unsustainable, one of the criteria for CA is to disturb the soil as little as possible. 

 

No-tillage implies that no primary or secondary cultivation of the soil takes place at any stage 

of the production cycle. This is regarded as the optimum form of conservation agriculture. 

Seven of the eight NT farmers followed a strict no-tillage system on all their soils. However, 

one NT farmer was still in the process of converting the farm to a full no-tillage system and, at 

the time of the interview, had 70% under no-tillage and 30% under reduced tillage. Five of the 

NT farmers also mentioned that they use specialised low impact tyres (called Trelliborg) to 

prevent soil compaction. Cebel et al. (2000:1) compare some chemical, biochemical and 

microbiological properties of soils subjected to no-tillage, with soils worked conventionally, 

and conclude that “ no-tillage provides better soil features than conventional til lage.”  

 

The other 22 farmers moved away from their conventional ways, in other words, the 

mouldboard plough and intense and frequent primary soil preparation, to less frequent, reduced 

forms of til lage. These RT farmers resort to only tillers, tines, chisels and discs; implements 

that pulverize the soil to prepare a suitable seedbed or are used to shred stubbles. All of  these 

farmer have discarded the primary use of a mouldboard plough to invert the soils on their 

fields.  Eight of the RT farmers have, however, mentioned that they still plough their 

groundnut f ields in order to control weeds and diseases commonly experienced in groundnut 

production. Jared et al. (1983) remark on the slow adoption of no-till groundnuts, primarily 

because of the problem of weed control under such a system. However, since groundnut 

production only made out a negligible proportion of their total grain production, these farmers 

could still be regarded as following a reduced tillage system. 
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Another popular technique in use is called rip-on-row and is defined as a practice where a 

heavy tine is drawn in the same row as that of the previous crop in order to loosen the soil to a 

depth of between 300mm and 450mm (National Agricultural Directory, 2004). This technique 

is also cited in the works of Elwell (1993), Flett et al. (1998) and Smit and Van den Berg 

(2003). Together with rip-on-row, the farmers also use a technique called controlled traffic. 

Taylor (1983:385) defines a controlled traffic system as, “ a crop production system in which 

the crop zone and the traffic lanes are distinctly and permanently separated.”  The duel 

advantage of this is a plant growth zone with relatively loose, friable soil conditions that permit 

root growth and good aeration, and compacted traffic lanes that give good traction and support 

to machinery (Braunack and McGarry, 2006). By following these practices, CA farmers could 

reduce soil compaction and rut formation on their fields; soil conditions known to decrease 

rainfall inf iltration, rooting and crop production (Raper, 2005). Research has also shown that 

reduced tillage combined with controlled traffic, as opposed to conventional tillage combined 

with random traffic, improves soil properties substantially (Braunack and McGarry, 2006).  

 

The extent to which rip-on-row and controlled traffic is utilised by the 22 RT farmers is 

summarized in Table 1. It shows a considerable adoption of the techniques, where, on their 

total arable area, 15 of the RT farmers adopted rip-on-row and 17 adopted controlled traffic. 

 

Table 1: Reduced ti llage farmers’  util isation of rip-on-row and cont rolled t raffic  

 
 

Upon enquiry, the majority of RT farmers immediately articulated that their reasons for not 

converting to a no-tillage system are their soils’  low clay content and high sand fraction. This 

issue is discussed in greater detail in section 4.3 ii. 

 

4.1.2 Maximum soil cover  

The North West province falls within the summer rainfall area of South Africa, and receives 

between 400mm and 600mm of rain annually (Schulze, 1997). During the winter months 

however, little or no rain falls. With no major rivers or dams in the province from which to 

irrigate, the majority of  farms operate as dry lands. Hence, establishing and maintaining a 

Number of RT farmers % of total Number of RT farmers % of total
100% 15 68% 17 77%

60-99% 5 23% 4 18%
<60% 2 9% 1 5%
Total 22 100% 22 100%

Rip-on-row Controlled traffic
Interval
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cover crop right through the year is a major challenge and is in some cases, impossible. None 

of the participants interviewed indicated that they plant cover crops. 

 

The farmers interviewed do, however, realise the importance of a vegetative soil cover. All 30 

of the participants indicated that they try to leave behind as much post-harvested crop stubbles 

on the land as possible. Upon enquiry, it became evident that all of the farmers understood the 

importance it has in combating wind erosion. The North West province is characterised by 

frequent winds that cause severe wind erosion, especially on lands with a high sand fraction 

(Bennie, 1979). Although stubble cannot act as a replacement for a proper cover crop, it 

possesses some of the beneficial properties of a vegetative cover. Pierce et al. (1992) reports 

that leaving crop residues on the fields after harvesting has the benefit of reducing soil erosion, 

conserving soil moisture, decreasing evaporation and increasing rainfall inf iltration. 

 

Another important issue is the practice of burning the crop stubbles; a conventional farming 

practice that removes excess plant material off the land in order to ease the next season’s 

planting operation. It became evident that the participants knew the destructive and 

counterproductive nature of this practice, since all of them indicated that they abstain from 

burning their crop stubbles. Cass et al. (1984) have reviewed a number of studies on the effects 

of fire on the characteristics of South African soils and conclude that the burning of vegetation 

on the sandy soils of the Transvaal4 can reduce soil organic matter (SOM) by 8%. 

 

A conflict of interest regarding the use of post-harvest crop residues exists. On the one hand, 

crop residues are a critical component in CA in that they act as a protective soil layer which 

protects the soil and conserves moisture. On the other hand, however, the crop residues can be 

grazed by livestock, which, in the process, decreases the ability of crop residues to provide a 

soil cover. 

 

Although the participants’  main farming activity is crop production, most of them also include 

a livestock (normally cattle and/or sheep) component to harness the benefits of a risk-

decreasing mixed operation. When livestock grazes the fields after harvesting, it affects the 

amount of vegetative cover left for soil protection and their hoofs can cause significant soil 

compaction in wet soil conditions (No-Till Club of KwaZulu-Natal, 2005). Farmers usually 

defended this practice with two statements. Firstly, they argue that much of the crop residue 

that is suppose to protect the soil is blown away by the wind in any case, so it would seem 
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senseless to prohibit livestock from grazing the fields. According to Hoffman et al. (1999), 

allowing cattle to graze on maize residue for up to 220,8 animal grazing days will not reduce 

ground cover below 30%. Secondly, most farmers indicated that they do not allow livestock to 

graze harvested fields during wet soil conditions, since they are aware of the soil compaction it 

causes. After having observed many of the participants’  f ields, it is the opinion of the author 

that crop stubbles provide a suff icient vegetative soil cover, given the challenges of the 

biophysical environment such as habitual winds and dry winter months. 

 

4.1.3 Multi-cropping 

Conservation agriculture promotes the use of a cropping schedule, which includes a variety of  

crops in order to avoid the disadvantages of monoculture cropping. Monoculture, although an 

easier system to plan and manage, results in higher soil losses and leads to a decline in soil 

structure and water infiltration. Increased weed populations can also become problematic in 

monoculture systems (Nel, 2005). 

 

Crop rotation had already been practiced by empires, such as the Han dynasty of China and the 

Romans, about 2000 to 3000 years ago and is defined by Leppan and Bosman (cited in Nel, 

2005:274) as the, “ successive growing of different crops on the same f ields in order to assist in 

maintaining soil productivity.”  Nel (2005), having done extensive research on crop rotation in 

South Africa, finds the major benefits of crop rotation to be the improvement of both crop 

quantity and quality, as well as a decrease in economic risk because of crop diversification. 

Crop rotation also decreases the need for extensive nitrogen fertilizer applications when, for 

example, legumes (such as soybeans, cow peas and groundnuts) are planted, since legumes f ix 

nitrogen in the soil and make it available to the succeeding crop.  

 
Crop rotation adoption among participants can be categorised into three distinct classes, as is 

observed in Figure 3. Sixteen of the participants, with a combined area of 17410ha, have 

indicated that they follow a full rotational system, where all their fields are annually rotated 

with different crops. Two farmers rotate between 30% and 70% of their fields, while no crop 

rotation takes place on the remaining 47% of hectares, hence, monoculture cropping.  
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Farmers employing semi- or no rotational systems were asked to give reasons for not following 

a full rotation system. It became evident that the main reason for not following a strict 

rotational system was because of their preference to plant the crop with the highest projected 

commodity price. It follows that, in a strict rotational system, they would not necessarily be 

able to yield to the opportunity of high-priced crops at a specific point in time.  

 
The selection of crops planted, as well as their contribution to the total hectares sampled, is 

shown in Figure 4. It shows maize (Zea mays spp.) to be the most popular crop planted, with a 

contribution of 84%, followed by sunf lower (9%), groundnuts (5%) and soybeans (2%). Crops 

such as dry beans, cowpeas, wheat and sorghum are also planted to a lesser extent. 

 

 

Hectares subjected to crop rotation

48%
(17 410ha)

47%
(17 038ha)

5%
(1830ha)

100% 30%-70% 0%

 
Figure 3: Extent of crop rotation ut il isation 

 

Hectares under di fferent crops

Soyabeans 
665ha
(2%)

Groundnuts 
1790ha
(5%)

Sunf low er 
3310ha
(9%)

Maize 
29 675ha

(84%)

 
Figure 4: Var iety of crops planted under different 
tillage systems 
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Reduced tillage is still the preferred method of cultivation in the North West province, as can 

be seen in Figure 5, which shows the variety of crops under different tillage systems. The bulk 

of the 29675ha of maize and the 3310ha of sunflowers, was cultivated by means of reduced 

tillage, with rather small portions devoted to no-tillage. However, in the case of soybeans, 

although consisting  of only a small area of 665ha, the greater part (78%) was planted to no-

tillage. 

 

In review, it can be said that a great number of farmers are still caught up in the mindset of  

trying to maximise short-term profits with monoculture, in stead of realising the long-term and 

risk aversive benefits of a crop rotation system. 

 

Another important matter, relating to crop selection and rotation, is the management of weeds. 

Weeds are in direct competition with crops for sunlight, water and space and should, therefore, 

be effectively managed in order to avoid losses in crop yield and quality. In conventional 

agriculture, the plough is primarily used for good weed control by submerging the tiny weed 

seeds underneath the soil in order to kill them. In the absence of a plough, farmers are in need 

of alternative weed control strategies. This comes in the form of Roundup Ready® herbicides; 

a systematic, non-selective, broad-spectrum, glyphosate-based transgenic herbicide that can be 

applied to maize, sorghum, cotton, soybeans, canola and alfalfa. The majority of the farmers 

interviewed use Roundup Ready® as a substitute for the plough and expressed their 

contentment with the product’s effectiveness and ease of use. One respondent5 remarked how, 

“ the introduction and dissemination of bio-technology (such as Round-up Ready®) has made 

Grain crops planted under di fferent til lage regimes

12%
21%

78%

79%

22%

88%
100%

0%

20%

40%

60%

80%

100%

Groundnuts Maize Sunf low er Soyabeans

No-tillage Reduced tillage

 
Figure 5: Composition of crops planted under different tillage systems 
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conservation agriculture a possibility in the North West province, by effectively controlling 

weeds, thereby, discarding the need to plough.”  The farmers also explicitly stated that, in a CA 

system, weed management should take on a whole new priority and that neglecting to 

effectively treat weed populations will ruin any chances of succeeding in CA. 

 

4.2 Production and profitability  

Stonehouse (1991:333) argues that, “ (e)conomically rational farmers base tillage choice 

decisions on comparisons of resource requirements, production costs, crop yields and short-

term net returns across alternative systems.”  Therefore, it is necessary to examine and quantify 

how participants’  experiences of aforementioned factors have changed after adopting CA. Poor 

performing conservation agriculture systems will likely discourage adopters to continue 

utilising them and deter others to consider uptake. 

 

Furthermore, it should be noted that farmers are generally regarded as price takers, with little 

or no control over producer prices and the exogenous factors (international trade and policies 

for example) which govern it (Penson et al., 2002). Farmers do, however, have a certain degree 

of control over the amount and type of production inputs to be applied. By carefully managing 

these inputs and by seeking cultivation practices that lower costs, farmers can increase their 

chances of maximising prof its and sustaining their farming businesses.  

 

4.2.1 Production and capital expenditure 

In order to assess how conservation agriculture has altered the variable cost structure on 

participants’  farms, they were asked to report on the percentage change in expenditure (R/ha) 

on affected production inputs for the first five years after adoption. This period was specifically 

selected so as to gain an idea of the magnitude of change in production inputs in the first years 

after adoption, which has been described as the most difficult period. Obviously, the 

commencing year of this five-year time frame differs among participants, where one 

participant had already started with CA in 1984. Therefore, for the period 1984-2005, the 30 

participants’  average change in affected input costs were calculated, and is shown in Figure 6.  

This provide to prospective adopters an indication of the cost items likely to change, as well as 

the approximate magnitude of such changes. It is important to note that participants were 

explicitly asked to quantify the change in expenditure as a direct result of adopting a CA 
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system, neglecting to take into account the influence of other miscellaneous factors such as 

inflation, the exchange rate and input price dynamics for example. 

 

Overall  change (%) in production expenses five years after adoption
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Figure 6: Overall percentage change in production expenses in the first five years after adoption, 
averaged over the period 1984-2005 

 

The greatest increase in input expenditure had been for herbicides, which increased on average 

by 24.77%. By avoiding the use of a plough, these farmers had to increase their use of post-

emerging herbicides in order to gain the same level of weed control that the plough gave. Seed 

expenditure rose by 4.67%, since they had to buy genetically modif ied (GM) crop seeds that 

are tolerant to the post-emerging herbicides generally used in conservation agriculture. 

Participants have reported both post-emerging herbicides and GM seeds to be generally more 

expensive than conventional products. 

 

Research by Flett et al. (1998) shows that unincorporated crop stubbles facilitate fungi such as 

Stenocarpella maydis and Fusarium spp. over winter. These fungi can cause substantial yield 

losses and grain quality reductions, necessitating CA farmers to increase pesticide applications 

to keep them under control. This substantiates why farmers have reported pesticide expenditure 

to increase by 4.5%. The participants knew that pests oftentimes proliferate on unburied crop 

stubbles and have, consequently, tightened their pesticide control. 
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Fertilizer application is subjected to inter alia soil characteristics, crop requirements, yield 

potential and budget allocation. Participants seem to have applied more or less the same 

amount of fertilizer in their CA system, as they would have in their previous conventional 

systems, as can be seen from Figure 6 where the average expenditure on fertilizer was reported 

to decrease by a mere 0.27%. 

 

Research by Ribera et al. (2004) shows CA to decrease expenditure on fuel, labour and 

machinery. Because CA requires fewer machinery trips over the field, less labourers are 

needed and fuel and machinery expenditure generally decreases (Food and Agriculture 

Organization, 2001). This is also true for the participants, as they reported signif icant decreases 

in expenditure on labour (-23.37%), machinery (-33.70%) and fuel (-38.07%).  

 

Hence, it can be seen that CA causes some expenditures on production inputs to either increase 

or decrease. As a way to determine what the overall net effect of such changes could look like, 

a time series of the average variable costs, pertaining particularly to commercial maize 

production in the North West province, was collected from Grain SA (2006) (Table 2). The 

percentage changes (shown in column 4 of Table 2) were imposed on the average Rand/ha 

value of each affected cost item (column 3), in order to derive post-adoption costs (column 5). 

The summated value in column 5 (R1820.77) was then compared with the average total 

variable cost in column3 (R2067.32) pertaining to conventional agriculture, which yielded to 

an overall net difference of 12%. Therefore, if  a commercial grain farmer in the North West 

province adopted a CA system in 2001/02, he or she would be likely to have spent 12% less on 

production inputs after five years, compared to other conventional farmers in the region. This 

exercise gives an idea of the extent to which reduced expenses affect a farm’s financial 

position. It must, however, be emphasised that changes in inputs are highly inf luenced by site-

specific factors such as climatic conditions, soil characteristics, management practices and the 

overall farming operation (Uri, 2000), but can serve as a useful guide for prospective adopters. 
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Table 2: Calculat ion of the net reduction in var iable production costs five years after adopting conservation 
agriculture, based on the per iod 2001/02 – 2005/06 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Another important matter pertaining to the adoption of CA, which is more applicable to no-

tillage than reduced tillage, is the change in equipment requirement that takes place. A heavy, 

specifically designed seed planter is a vital and non-negotiable item on any NT farm, as it is 

not only used to place the seed properly underneath the soil, but has to cut through a thick layer 

of stubble, as well as harden untilled soil. An effective chemical sprayer is the second most 

important item on a NT farm. Although conventional grain farmers are already in possession of 

such equipment, in most cases they would need to either modify their existing planter and 

sprayer properly, or buy specially designed equipment before they will be able to start a no-till 

farming venture.  

 

Table 3 gives an account of the capital expenditure incurred by the participating NT farmers. 

Six of the farmers bought new no-till planters, one bought a second hand planter and another 

(number.8), planting only 150ha, merely modif ied his existing planter. Their weighted average 

expenditure to acquire a no-till planter (R267321) and a chemical sprayer (R82147) totalled 

R349468. All participants settled their debt within f ive or less years. The inf luence of other 

factors, such as interest and depreciation, were not investigated, as a full analysis on the 

financial impact of CA is beyond the scope of this study. The figures provided do, however, 

give a suggestion as to the magnitude of capital expenditure needed for a prospective farmer 

who considers taking up a no-tillage system. 

 

2001/02 2002/03 2003/04 2004/05 2005/06
Average 
Rand/ha

Repor ted % change 
after  adoption 

(NT+RT)

Average 
Rand/ha

COLUM N 1 COL UM N 3 COLUM N 4 COLUM N 5

   Seed 137.13 134.68 135.37 187.78 204.66 159.92 4.67% 167.39
   Fertiliser & Lime 384.65 409.87 392.00 439.28 500.78 425.32 -0.27% 424.18
   Weed control 44.17 64.73 56.48 48.42 123.23 67.41 24.77% 84.10
   Pest control 22.76 29.90 26.58 30.40 0.00 21.93 4.50% 22.91
   Fuel 291.14 234.01 294.64 310.62 519.32 329.95 -38.07% 204.35
   Repairs &  parts 292.30 321.76 298.46 273.58 346.64 306.55 -33.70% 203.24
   Crop insurance 28.64 92.79 33.70 7.08 7.26 33.89 not affected 33.89
   Casual labour 57.36 44.59 39.27 44.79 66.79 50.56 not affected 50.56
   Marketing cost 59.35 65.58 188.32 103.50 307.41 144.83 not affected 144.83
   Drying &  cleaning cost 0.00 0.00 0.00 0.00 0.00 0.00 not affected 0.00
   License &  Insurance 30.30 22.87 22.87 0.00 24.70 20.15 not affected 20.15
   Permanent labour 140.09 160.17 181.38 175.33 234.29 178.25 -23.37% 136.60
   Interest on production credit 221.03 183.46 183.46 150.98 238.37 195.46 not affected 195.46
   Contract work 30.16 15.96 36.74 16.97 14.78 22.92 not affected 22.92
   Other cost 76.42 150.30 165.82 154.02 4.36 110.18 not affected 110.18
Total var iable cost/ha 1815.50 1930.67 2055.09 1942.75 2592.59 2067.32 1820.77
Net r eduction in over all variable pr oduction cost/ha = -12%

COLUM N 2

Conventional Agr iculture Conservation Agr iculture
Variable expenses                    

M aize pr oduction, North West

 
 

Additional source: Grain SA (2006) 
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Table 3: Capital expenditure of no-til lage farmers since adoption of conservation agriculture 

 
 
4.2.2 Crop yields and net farm income 

It is important to recognise the effect that conservation agriculture has on two of the main aims 

of crop production – the optimisation of yields and net farm income. Drawn from experiences 

across the globe, the Food and Agriculture Organization (2007) has drafted a theoretical 

representation to show how these variables are affected in the first few years after adopting 

CA. In Figure 7, yield is shown to decrease temporarily during the first phase after adoption, 

gradually increasing in phases two and three and more or less stabilising in the fourth phase.  

 
Figure 7: The transition phases of conservation agr iculture adoption 
Source: Adapted from Food and Agr iculture Organization (2007) 

Figure 7 furthermore shows the general trend in net farm income after CA is adopted. In the 

first two phases, a marginal decrease in net farm income can be expected. Thereafter, an 

exponential increase in the third phase can be expected and a levelling off in the fourth phase at 

 

Fa
rm

er Area 
planted 
(weight)

Year  of 
adoption

SEED PLANTER Expense CHEM ICAL SPRAYER Expense Finance terms

1 1500 2001/02 Purchase new 6-row R 300,000 Purchase new R 70,000 Finance 50% over 5 years

2 400 2001/02 Purchase new 6-row R 250,000 Modi fy existing sprayer R 130,000 Finance 100% over 3 years

3 270 1999/00 Purchase 2nd hand 6-row R 215,000 Purchase new R 20,000 Finance 100% over 3 years

4 1410 1999/00 Purchase new 6-row R 250,000 Modi fy existing sprayer R 80,000 Finance 100% over 4 years

5 240 2001/02 Purchase new 6-row R 300,000 Purchase new R 150,000 Finance 100% over 4 years

6 800 2002/03 Purchase new 6-row R 250,000 Purchase new R 140,000 Finance 64% over 5 years

7 400 1996/97 Purchase new 11-row R 370,000 Use existing sprayer R 0 Finance 100% over 5 years

8 150 2001/02 Modi fy existing planter R 10,000 Modi fy existing sprayer R 10,000 Own funds

Weighted average expenditure R 267,321 R 82,147  
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a level higher than the initial starting point. The initial decrease in yields and net farm income 

in the early stages of adoption can be largely attributed to two processes. The first process is 

that of familiarisation and adaptation on the farmer’s part. Mistakes and inefficiencies occur 

inevitably in the early days, but, as time goes by, the farmer becomes more familiarised with 

the techniques, improves his or her practices and management, and learns from previous 

mistakes. Second is the process where the biophysical environment’s natural balance is 

restored (Food and Agriculture Organization, 2007). As the soil is not til led as much anymore, 

several soil conditions (fertility, porosity and soil moisture content for example) are improved 

and this normally results in greater yields. It must, however, be noted that Figure 7 only gives a 

general idea of what is normally expected to happen with regard to yields and net farm income. 

 

Accordingly, participants were asked to indicate the change in yields and net farm income as a 

direct result of CA in an effort to validate and compare it to the Food and Agriculture 

Organization’ s theoretical model. Figure 8 contains the weighted average change in yields and 

net farm income overall; separately for NT and RT farmers. 

           

Weighted average percentage change in crop yields
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Figure 8: Weighted average percentage change in crop yields 

 

Although it is no mirror image to Figure 7, Figure 8, however, shows participants to have 

experienced rather similar changes in yields and farm net income. The reduced tillage (RT) 

farmers indicate a 16% increase in yields for the first year, rising to 26% in the fifth year. The 

majority of RT farmers have traded their ploughs for heavy ripping tines – implements which 

do not invert the soil, but loosen it to considerable depths (usually between 300-600mm). This 
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lifts any plough pans or sub-surface soil hardening and, thereby, enables crop roots to freely 

roam underground and absorb as much soil nutrients and water as possible. This usually results 

in increased crop yields, as can be seen in Figure 8. It would be fair to say that the increased 

yields of the f irst few years are directly attributable to the benefits of  deeper tillage, but not yet 

to the benefits of other CA elements such as cover crops and crop rotations. 

 

The no-tillage (NT) farmers reported yield increases of 13% in the f irst year, which is slightly 

less than the RT farmers with 16%. However, from the third year onwards, a signif icant 

increase in NT yields, above that of RT, is observed. Although deep rip tillage (RT) accounts 

for higher yields in the first few years after adoption, NT yields tend to exceed that of RT in 

the long-run. For example, at the end of the first five years, NT yields were 34% higher than in 

conventional years. These increases in yield can be primarily attributed to improved soil 

conditions, which increases soil fertility and soil moisture content and availability.  

 

Participants indicated the changes in net farm income to almost mirror the changes in yields, as 

can be seen in Figure 9. The RT farmers reported a 14% increase in net farm income in the first 

year, which almost doubles in year five (26%). NT farmers’  net farm income increased by 13% 

in the first year, slightly lower than that of the RT farmers. Again, NT starts surpassing RT in 

the third year, to end at a 41% increase in year five. 

  

Weighted average percentage change in net farm income
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Figure 9: Weighted average percentage change in net farm income 
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In a very short period of time, participants experienced substantial increases in both crop yields 

and net farm income, and have explicitly attributed these increases to the adoption of CA and 

not to favourable climatic conditions. 

 

4.3 Dynamics of adoption 

There are an infinite number of factors, both internal and external to the farm, which affect a 

farmer’s decision-making during the adoption of soil conservation technologies (Napier, 1991; 

Thampapillai and Anderson, 1991). The process of innovation adoption is generally regarded 

as being non-linear in nature and involves various complex interactions among different agents 

(fellow farmers, technical advisers and co-operatives for example) (Food and Agriculture 

Organization, 2001). The drivers and barriers to CA adoption, as they apply to this specific 

province and its “ adopting units”  (the interviewed farmers), will be analysed accordingly, but 

can, therefore, not be used as generalisations.  

 

The diffusion of the CA innovation over time is illustrated in Figure 10 and shows a general 

upward trend in adoption. For instance, before 1990, a mere three farmers started employing 

CA, as opposed to the 13 farmers that started in the period 2001-2003, five of which practice 

no-tillage and eight of which practice reduced tillage. 

 

 
Figure 10: Trend of conservation agr icult ure adoption in t he North West province over t ime 

 

This positive upward trend in CA adoption can, arguably, either indicate that farmers started 

moving away from conventional farming practices, or that they were drawn to alternative ways 
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of farming. It must, however, be asked what exactly motivates farmers to pursue a new 

direction of action and what barriers they encounter in the process. Vardon et al. (2004:2) 

argue that there is a great need for “attitudinal data on topics such as the drivers and barriers to 

land management change,”  because these factors “ reveal a great deal about the environmental 

and natural resource management on farms.”  

i) Dr ivers of adoption 

Adopters of a certain innovation or technology are generally motivated by some perceived (or 

real) benefit which is anticipated to follow from the adoption. Be it a financial incentive or 

some form of utility, it will encourage the adopter to pursue the advantage. In a quest to 

identify and rank some drivers that participants took into account before adopting CA, they 

were asked to respond to a list of possible “ drivers”  on a multi-point scale adopted from Beus 

and Dunlap (1991), where 1 represents a strong disagreement and 5, a strong agreement with 

the statements in Table 4. A mean index for each statement is also provided, where a value 

close to 100 indicates a strong agreement. 

 

Table 4: Drivers of conservation agr icult ure adoption 

 

The chief driver for participants to adopt CA had been to improve and restore the overall 

condition of their soils (statement A, Table 4). This is ref lected in the mean index of 100 

reported by NT farmers and 93.6 by RT farmers. To reduce soil erosion and degrade lands had 

been another important reason why farmers adopted CA, with mean indices of 95.0 (NT) and 

89.1 (RT). To reduce expenses on fuel and mechanisation was also an important consideration, 

with index values of 92.5 (NT) and 89.1 (RT). It would, therefore, seem that the improvement 

and restoration of their most important natural resource – their soils – and the reduction of farm 

input costs, had been key factors driving their adoption. Research by Pereira de Herrera and 

Sain (1999) on the adoption of conservation tillage in Azuero, Panama, supports the 

aforementioned statement. They conducted a formal survey among 122 commercial farmers 

Ave* Index** Ave* Index**
A) Improve and restore my soil's structure, resilience and health. 5.00 100.0 4.68 93.6
B) Reduce soil erosion and degradation of my lands. 4.75 95.0 4.45 89.1
C) Reduce expenditure on fuel and machinery repairs. 4.63 92.5 4.45 89.1
D) Because I am conservation conscious. 4.38 87.5 4.45 89.1
*where, 1 = strongly disagree, 5 = strongly agree

** Index = (Average/5) x 100

RTNT
Response

Ranked statements
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principally farming with maize and livestock and have concluded that two of the most common 

reasons for adoption are the reduction in production costs and soil conservation. 

 

Besides the economic and biological benefits that draw farmers, there are also various other 

reasons why they adopt conservational practices. These can include non-individual or societal 

interests (Food and Agriculture Organization, 2001), the pride that comes from being a steward 

of the environment (Campbell et al., 1999), a strong concern for the environment (Ladewig and 

Garibay, 1983) or even because they feel it is “ the right thing to do”  (Lynne, 1995:76). 

Statement D in Table 4, “ Because I am conservation conscious” , with indices of 87.1 (NT) and 

89.1 (RT), gives an indication of motives, other than profit, which contribute to the adoption 

decision. One particular farmer6, for instance, had taken groundnut production out of his crop 

schedule because he was concerned about the high soil erosion associated with its production. 

He explained that he had done this despite the suitability and f inancial attractiveness of 

groundnut production in his region. According to Chauhan et al. (2006), the annual average 

soil loss on conventional groundnut (also known as peanuts) fields in Australia, during the 

period 1890—2004 is approximately 4.46 tons/ha. Bloodworth and Lane (1994) report on soil 

losses of up to 22 tons/acre associated with groundnut production in Mississippi.  

Another factor which merits discussion is the region’s low rainfall, which drives farmers 

towards CA. One particular phrase articulated by virtually all the participants, was that they as 

farmers, “ farm with the rain.”  Upon further enquiry to obtain a better understanding of this old 

adage, it became evident just how undeniably dependant these farmers are upon each and every 

drop of rain. They expressed CA to be of immeasurable help in their quest to utilise the 

region’ s rainfall as eff iciently as possible. One could then understand why Mallett (1981:5) 

remarks that, “ (a)ny technique that can be economically introduced to make better use of our 

limited and often unreliable moisture supplies must therefore be encouraged.”  Figure 11 bears 

testimony of CA’s ability to retain more soil moisture than a conventional til lage system. 
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i i) Bar r iers to adoption 

Farmers expressed the three chief barriers to adopting CA as: soil compaction, lack of 

information, and hidden risks and uncertainties (Table 5). 

 

Table 5: Bar riers to conservation agr icult ure adoption 

 
 

The first barrier is the sandy nature of the area’s soils, which according to the majority (63%) 

of participants, needs till ing to avoid soil compaction and crusting. RT farmers typically 

reported a soil clay content of less than 9% and NT farmers reported soils of between 16% and 

30% clay in the A-horizon (upper soil layer). Research on South African soils shows that soils 

which have less than 20% clay in the upper layer are very vulnerable to compaction (Berry, 

2005). However, in Western Australia, an area with similar climatic and production conditions 

as South Africa, a significant adoption of no-tillage has taken place despite the area’s infertile 

sandy soils, with clay contents typically between 1% and 5% (Crabtree, 2000). 

 

Yield-limiting soil compaction is a common problem in agricultural crop production (Soane, 

1990) and is affected by vehicular movement, soil characteristics, natural forces (such as 

rainfall) and organic matter content. According to Steinhardt and Griffith (n.d.), compaction is 

not confined to sandy soils, but can also occur in f ine-textured soils (for example silt loams, 

clays and clay loams). By increasing the soil’s strength, compaction decreases root penetration 

and limits the uptake of plant nutrients, leading to reductions in crop yields. In order to 

 
Figure 11: Quantity of water stored in the soil  under  
conventional t i llage and conservation agr icult ure 
Source: Gassen and Gassen (1996) 

Yes No Yes No Yes No
A) My soil needs to be tilled. 13% 88% 82% 18% 63% 37%
B) Insufficient knowledge and experience of the method. 100% 0% 50% 50% 63% 37%
C) Hidden risks and uncertainties. 25% 75% 73% 27% 60% 40%

Ranked statements
Response (% of farmers)

TOTALRTNT
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alleviate the problem, farmers are generally keen and used to till their soils. They also 

intuitively think that reduced forms of tillage will inevitably lead to soil compaction (Adams, 

2005). The exact opposite is, in fact, true, since the very machines (tractors and tillers) that are 

used to loosen the soils and temporarily rectify the problem, are actually the “ major cause of 

compaction in agricultural soils”  (Adams, 2005:123). Soane (1990), furthermore, shows the 

organic matter, plant roots and fungal hyphae of undisturbed soils to actually create a 

filamentous network that enables the soil to resist compaction. It is, however, still a contentious 

issue whether sandy soils need to be tilled or not (Derpsch, 2001; National Agricultural 

Directory, 2004). 

 

Another important barrier, stated by Singh and Osawaru (1990) to be one of the major 

obstacles in the adoption of conservation practices, is the lack of readily available scientific 

information (statement B, Table 5). CA is knowledge intensive (Thierfelder et al., 2006) and 

requires a great amount of specialised information (D’Emden et al., 2005).  The eagerness of 

participants to learn about CA became very evident during the interviews. Most of them have 

acquired information on CA by means of popular agricultural magazines, the World Wide Web 

and/or conversations with fellow farmers. Many of them, especially the NT farmers, indicated 

that they had flown to places such as Australia7, Brazil8 and Italy9, on their own initiative and 

resources, in an effort to gain as much information on and exposure to this technology as 

possible. In total, 63% of the participants regarded the lack of specific information on CA as a 

constraint. However, closer inspection reveals the diverging opinion among the two groups. All 

the NT participants regarded this as a barrier to adoption, whereas only 50% of the RT group 

saw this as problematic. This is to be expected, since NT is still quite novel in South Africa and 

requires extensive knowledge of herbicides, weeds and application technology (Derpsch, 

2001). 

 

The third barrier (statement C), which relates to the insuff icient information, is the hidden risks 

and uncertainties associated with adoption. Stonehouse (1996), as well as McNairn and 

Mitchell (1992) state that risk, or the perception thereof, may serve as a barrier to conservation 

adoption in agriculture. Although farmers would like to harness the benefits of  CA, they 

perceive the financial and production risks as being too much. There is, however, a distinct 

difference in the perception of the two groups toward this aspect of uncertainty. Because no-

tillage requires a radical change in every aspect of the production process, one would expect 

NT participants to have more uncertainties about the financial and production outcome of their 
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endeavour, opposed to their RT counterparts, who only have to make minor shifts from their 

conventional ways. The opposite seems to be true, since the greater part (73%) of RT 

participants regard “ hidden risks and uncertainties about CA”  as a great barrier to adoption, as 

opposed to the few (25%) NT participants who see these risks and uncertainties as an obstacle. 

This may be indicative of the risk-aversive nature of RT farmers who still want to hold on to 

conventional ways, compared to NT farmers who are more risk-seeking by nature. 

i i i) What will it take to change? 

As was shown in the before mentioned sections, and as is indicated in Table 6, participants do 

not only see CA as biologically more sustainable than conventional agriculture (statement C, 

Table 6), but as an economically viable production system (statement B, Table 6). It must then 

be asked why its adoption in the North West province, and in South Africa for that matter, has 

been so slow. It must also be asked what needs to change in order for the adoption of CA to be 

expanded. From the strong response to statement A (Figure 6), where all 30 participants chose 

“ strongly agree,”  it would be unfair to expect farmers to be good stewards of the country’s 

natural resources, as well as internationally competitive, if little is done to assist their 

exploration and implementation of sustainable ways of farming. 

 
Table 6: Participants’  opinion on conservation agr icult ure 

 
 
 
 

 
 

 

Another aspect in need of change is the traditional way in which producers, scientists and 

researchers think about crop production because, according to Thierfelder et al. (2006), 

Derpsch (2001) and the Food and Agriculture Organization (2002), one of the primary 

prerequisites for the adoption of CA is a complete new way of thinking about agriculture. 

Derpsch and Benites (2003:6), for instance, state that, “ South Africa has a huge potential to 

rapidly increase the area under conservation agriculture, if the main obstacle, mindset, is 

overcome.”  One of the NT farmers10 also touched upon this when he exclaimed with great 

dismay how “ farmers are born with a plough in their heads”  – an appropriate metaphor 

Ave* Index**
A) More research on CA is needed in South Africa. 5.00 100.0
B) CA is economically feasible in the North West province. 4.90 98.0
C) CA is biologically more sustainable than conventional agriculture. 4.90 98.0
* where 1 = strongly disagree, 5 = strongly agree

** Index = (average/5) x 100

Ranked statements TOTAL
Response
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emphasising the strong tradition surrounding ploughing and other conventional practices, and 

how it limits farmers to adopt new ways of thinking and doing. 

 
5. Conclusion 

The aim of the research has been to describe some economic and biological aspects pertaining 

to the adoption of CA in a province with relatively infertile soils and low levels of  

precipitation. The representative group of farmers interviewed indicated signif icant economic 

and biological benefits, in the form of increased crop yields and net farm income, since starting 

with CA. The participating farmers unequivocally stated that the main benefits of CA are the 

reduction of input costs and the profound improvement of soil moisture retention in the profile. 

 

The interviews and farm visits have allowed observation of the distinctly different operating 

systems farmers employ and how each is dissimilarly constrained by inter alia their 

biophysical environment, disposable arable land, managerial skills, knowledge and financial 

means. These factors contribute to the degree to which they are able to adopt the principles of 

CA. Knowler and Bradshaw (2007:25) aptly remark, “ efforts to promote conservation 

agriculture will have to be tailored to reflect the particular conditions of individual locales.”   

 

The study has, furthermore, brought some fears of conventional farmers towards CA into 

perspective and offers a foundation from which to conduct further research on the topic. It has 

provided sufficient empirical evidence to promote CA as a viable and highly sustainable 

alternative to conventional agriculture in the North West province and in South Africa. With 

appropriate research and extension, CA has the potential to replace existing conventional 

practices without impairing farm profits or productivity and, in the process, contribute to 

sustainable farming practices and the conservation of natural resources. The research findings 

presented accentuate the importance of supporting farmers in their quest to gain localised 

information on, as well as hands-on experience of technologies that make agriculture more 

sustainable. 

 

One last argument to strengthen the case of CA adoption is the threat of possible detrimental 

impacts which future climatic changes may hold. The Centre for Environmental Economics 

and Policy in Africa (CEEPA) has carried out extensive research on the impacts of projected 

climate change in Africa. In their study on South Africa, they indicate maize production in the 

areas near Lichtenburg (in the North West province) to become economically unfeasible by the 
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year 2060 because of signif icant reductions in rainfall (Benhin, 2006). They recommend that, 

“ (g)iven the fact that currently up to 57% of this district is cultivated, of which the majority 

(90%) is under maize, there is a definite warning sign that some form of alternative has to be 

sought if maize production is to be maintained at current levels”  (Hassan, 2006:3). 

 

This study responds to that warning and shows conservation agriculture’s potential to be such 

an alternative. 
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Endnotes 

1. Telephone conversation with Mr. A. Beyers, commercial grain farmer near Lichtenburg, North 
West province, South Africa, 16 January 2007. This specific research by Behr was not published. 

2. Personal interview with Mr. P. Caroll, commercial  grain farmer near Dudfield, North West 
province, South Africa, 11 August 2006. 

3. Personal interview with Dr. A. A. Nel, senior researcher in agronomy, Grain Crops Institute, 
Agricultural Research Council, Potchefstroom, South Africa, 10 February 2006. 

4. A historic name for an area which today represents sections of the North West province, as well  as 
Mpumalanga and Limpopo. 

5. Personal interview with Mr. P. Caroll, commercial  grain farmer near Dudfield, North West 
province, South Africa, 11 August 2006. 

6. Personal interview with Mr. J. Carelse, commercial grain farmer near Mareetsane, North West 
province, South   Africa, 15 August 2006. 

7. Personal interview with Mr. C. Roode, commercial grain farmer near Lichtenburg, North West 
province, South Africa, 11 August 2006. 

8. Personal interview with Mr. D. Preece and Mr. W. Preece, commercial grain farmers near Gerdau, 
North West province, South Africa, 18 August 2006. 

9. Personal interview with Mr. J. Swanepoel, commercial grain farmer near Ramokokokastad, North 
West   province, South Africa, 7 August 2006. 

10. Personal interview with Mr. C. Roode, commercial grain farmer near Lichtenburg, North West 
province, South Africa, 11 August 2006. 
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Description of some bio-physical var iables of participants’  farms. 

ID Soil description Soil depth Rainfall

NT2 Glenrosa and/or Mispah forms (other soils may occur), lime generally present in the entire landscape 450mm-750mm 301-400 mm

RT29 Glenrosa and/or Mispah forms (other soils may occur), lime rare or absent in the entire landscape 450mm-750mm 301-400 mm

RT9 Glenrosa and/or Mispah forms (other soils may occur), lime rare or absent in upland soils 450mm-750mm 201-300 mm

NT6 Plinthic catena: dystrophic and/or mesotrophic; red soils widespread, upland duplex and margalitic soils rare 450mm-750mm 301-400 mm

NT7 Plinthic catena: dystrophic and/or mesotrophic; red soils widespread, upland duplex and margalitic soils rare 450mm-750mm 301-400 mm

RT11 Plinthic catena: dystrophic and/or mesotrophic; red soils widespread, upland duplex and margalitic soils rare 450mm-750mm 301-400 mm

RT13 Plinthic catena: dystrophic and/or mesotrophic; red soils widespread, upland duplex and margalitic soils rare 450mm-750mm 301-400 mm

RT19 Plinthic catena: dystrophic and/or mesotrophic; red soils widespread, upland duplex and margalitic soils rare 450mm-750mm 301-400 mm

RT20 Plinthic catena: dystrophic and/or mesotrophic; red soils widespread, upland duplex and margalitic soils rare 450mm-750mm 301-400 mm

RT30 Plinthic catena: dystrophic and/or mesotrophic; red soils widespread, upland duplex and margalitic soils rare 450mm-750mm 301-400 mm

NT3 Plinthic catena: eutrophic; red soils not widespread, upland duplex and margalitic soils rare 450mm-750mm 301-400 mm

NT4 Plinthic catena: eutrophic; red soils not widespread, upland duplex and margalitic soils rare 450mm-750mm 201-300 mm

NT5 Plinthic catena: eutrophic; red soils not widespread, upland duplex and margalitic soils rare 450mm-750mm 201-300 mm

RT17 Plinthic catena: eutrophic; red soils not widespread, upland duplex and margalitic soils rare 450mm-750mm 201-300 mm

RT18 Plinthic catena: eutrophic; red soils not widespread, upland duplex and margalitic soils rare 450mm-750mm 201-300 mm

RT21 Plinthic catena: eutrophic; red soils not widespread, upland duplex and margalitic soils rare 450mm-750mm 201-300 mm

RT24 Plinthic catena: eutrophic; red soils not widespread, upland duplex and margalitic soils rare 450mm-750mm 201-300 mm

RT25 Plinthic catena: eutrophic; red soils not widespread, upland duplex and margalitic soils rare 450mm-750mm 201-300 mm

RT26 Plinthic catena: eutrophic; red soils not widespread, upland duplex and margalitic soils rare 450mm-750mm 201-300 mm

RT10 Plinthic catena: eutrophic; red soils widespread, upland duplex and margalitic soils rare 450mm-750mm 301-400 mm

RT22 Plinthic catena: eutrophic; red soils widespread, upland duplex and margalitic soils rare 450mm-750mm 301-400 mm

RT23 Plinthic catena: eutrophic; red soils widespread, upland duplex and margalitic soils rare 450mm-750mm 201-300 mm

RT27 Plinthic catena: eutrophic; red soils widespread, upland duplex and margalitic soils rare 450mm-750mm 201-300 mm

RT28 Plinthic catena: eutrophic; red soils widespread, upland duplex and margalitic soils rare 450mm-750mm 201-300 mm

NT1 Red-yellow apedal, freely drained soils; red, high base status, > 300 mm deep (no dunes) 450mm-750mm 301-400 mm

NT8 Red-yellow apedal, freely drained soils; red, high base status, > 300 mm deep (no dunes) 450mm-750mm 201-300 mm

RT12 Red-yellow apedal, freely drained soils; yellow, high base status, usually < 15% clay >750mm 201-300 mm

RT14 Red-yellow apedal, freely drained soils; yellow, high base status, usually < 15% clay >750mm 201-300 mm

RT15 Red-yellow apedal, freely drained soils; yellow, high base status, usually < 15% clay >750mm 201-300 mm

RT16 Red-yellow apedal, freely drained soils; yellow, high base status, usually < 15% clay >750mm 201-300 mm   

Source: ARC-ISCW (2004) 


