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The Conservation Agriculture Manual 

Goal 
To ensure participants understand Conservation Agriculture in the LUSIP-GEF Project and 

appreciate opportunities and constraints that may come with the technology. 

 

This manual covers the following: 

 Provides a background to Conservation Agriculture  

 It explains what conservation Agriculture is 

 It describes the principles of conservation agriculture and what they achieve 

 It describes the Conservation Agriculture Calendar 

 It highlights options for farmers intending to practice conservation Agriculture 

 It highlights potential challenges that could be faced during implementation of 

Conservation Agriculture in semi-arid Swaziland 

 It also presents some record keeping booklets for use in Monitoring CA Programmes 

 

Introduction 

Agriculture, including both crop and livestock production is a sector that is heavily dependent 

on the amount and timing of rainfall, which in many areas of the world is highly variable 

(Stern and Easterling, 1999). Agriculture is a very important sector in southern Africa as it 

contributes about 35 percent in terms of the Gross Domestic Product (GDP); provides 70-80 

percent of employment; and contributes significantly (up to 30 percent) in foreign exchange 

earnings (Kandji et al., 2006). Agriculture is at the heart of the Swaziland economy, 

accounting as much as 17% of Gross Domestic Product (GDP), 27% of employment and 33% 

of foreign exchange earnings. However, small scale farming in Swaziland and Africa in 

general faces a double challenge: to increase production and preserve natural resources 

simultaneously. This is not an easy challenge, but one, which many people think is key to the 

development of the African continent, playing a vital role in fighting hunger and poverty.  

Drought is a recurrent feature of the southern African agricultural climate. In fact it is unusual 

for drought not to occur somewhere in southern Africa (Twomlow et al., 2006b). Many of 

today’s most pressing problems for rural people and their environments are related to 

management of land and water resources. These include food insecurity, low standards of 

living, land degradation and loss of biodiversity.  The main causes of this include not only 

intensive soil preparation by ploughing, but also deforestation, removal or burning of crop 

residues, poor rangeland management and inadequate crop rotations that do not maintain 

vegetative cover or allow appropriate restitution of organic matter and plant nutrients and 

these practices leave the soil exposed to climatic hazards such as wind and rain.  

Climate variability and change exacerbates already existing problems and risks that farmers 

in the developing world have to contend with; including those that have been mentioned in 

the preceding paragraph like poor governance, soil infertility, economic instability, conflicts, 

HIV/AIDS, lack of information and insufficient institutional as well as legal frameworks to 

deal with disasters and environmental degradation (Stern and Cooper, 2011). The year-to-

year variability of rainfall is a significant constraint to the sustainability of rain-fed farming 

systems in poorer countries of the tropics in SSA as farming decisions have to be made in 

spite of production and season quality uncertainty (Stern and Cooper, 2011). Conservation 

Agriculture can be one of the solutions to the challenges faced by rural farmers as it protects 

the soil and reduces erosion. 
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Why Conservation Agriculture? 

The use of improved technologies such as conservation agriculture may be in place as 

farmers seek to achieve gains in the face of harsh climatic conditions (Hove and Twomlow, 

2006). Conventional agriculture, which often involves intensive tillage, has been claimed to 

cause soil degradation, particularly when practiced in areas of marginal productivity. In 

Swaziland, an estimated 30% of smallholder farmland is now totally degraded. In 

conventional agriculture, soil tillage is considered one of the most important operations to 

create a favourable soil structure, prepare a seed bed and control weeds. But mechanical 

implements destroy the soil structure by reducing the aggregate size. Currently, conventional 

tillage methods are a major cause of soil loss and desertification in many developing 

countries. Tillage induced erosion in developing countries can entail soil losses exceeding 

150 t/ha annually and soil erosion, accelerated by wind and water is responsible for 40% of 

land degradation worldwide. 

It is from this background that agricultural stakeholders started advocating the use of 

conservation agriculture practices by smallholder farmers. The goal is to maintain and 

improve yields and resilience against drought and other hazards while at the same time 

stimulating biological functioning of the soil practices such as direct sowing, zero-tillage or 

minimum tillage, and the establishment of cover crops help to protect organic matter and soil 

fertility. It offers a set of sustainable agronomic practices for smallholder farmers using either 

the hand hoe or animal draft tillage (ripper). The CA package includes dry season land 

preparation, precision input application and nitrogen fixing crop rotations and crop residue 

retention. These practices aim to improve the soil structure, water retention and reduce the 

need for chemical fertilizers while at the same time improving crop yield. By breaking 

through pre existing hard/plough pans, CA improves water infiltration and root development; 

CA basins and ripper lines harvest water in years of sporadic rainfall. 

Definition of Conservation Agriculture 

It is a way of farming that conserves, improves and makes more efficient use of natural 

resources through integrated management of available resources combined with external 

inputs.  It contributes to environmental conservation as well as to enhanced and sustained 

agricultural production. It can also be referred to as resource efficient agriculture.  

 

Three principles of CA 

1. Minimum soil disturbance 

2. Legume-based cropping 

3. Application of organic soil surface mulch 
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CA consists of three principles (i) minimum soil disturbance, (ii) legume-based cropping and 

(iii) application of organic soil surface mulch (Baudeon et al., 2007). This improves 

infiltration, reduces evaporation and soil erosion, and ultimately builds up soil organic matter. 

CA also eliminates labour-intensive soil tillage, reducing the labour required for crop 

production by more than 50 per cent for small-scale farmers. This is especially important for 

households affected by HIV/AIDS, where children or the elderly have responsibility for farm 

labour. The planting basin technology has been promoted in some countries  such as 

Zimbabwe as a conservation agriculture option for vulnerable households with poor or no 

access to animal draft power and involves making a hand hoe basin of 15cm (depth) x 15cm 

(width) x 15cm (length) in terms of dimensions (Hove and Twomlow, 2008). This basin 

technology emphasizes the water capture benefits of basins, but at the cost of significant soil 

disturbance and labour investment. The basin technique also encourages controlled plot 

densities and precise placement of fertilizer and farmers are encouraged a 90cm row x 60cm 

plant spacing, giving target plant populations of 3.7 plants per square metre (m
-2

) (Hove and 

Twomlow, 2008). CA also involves animal powered tillage systems, mainly ripping or 

opening up planting lines without overturning all the soil in the field.  

 

Conservation Agriculture and AIDS 
 

Conservation agriculture can help overcome some of the problems related to HIV/AIDS 

affected households: 

 Reduced tillage- CA eliminates ploughing which is one of the biggest tasks ona 

farmer’s calendar. 

 Reduces weed pressure- Over time, the use of ground cover (mulch), cover crops, 

and herbicides controls weedsbetter than traditional methods hence saving time on 

weeding, another of themost time-consuming tasks in farming. 

 Low-labour implements-For example for those farmers with access to draft power; 

using the ripper is faster and less laboriousthan planting using conventional tillage. 

Some ripper planters can plant and apply fertilizerat the same time.  

 Crop diversity-Growing intercrops and rotating crops allow farmers todiversify their 

crops and produce a nutritious range of food on the sameplot. AIDS patients and their 

families need nutritious, balanced diets. Manyof the intercrops and cover crops used 

in conservation agriculture are highin protein and vitamins. 

The Principles of Conservation Agriculture 

Conservation Agriculture takes advantage of natural ecological processes to conserve 

moisture, enhance soil fertility, and improve soil structure, and to reduce soil erosion and the 

presence of diseases and pests. It does this in four main ways – through minimal soil 

disturbance, the retention of crop residues, crop rotation and integrated management. Below 

is a detailed explanation of each and what is achieved through each practice. 

1. Minimum Soil Disturbance 

The idea is to disturb the soils as little as possible. This is achieved by preparation of 

permanent planting basins of 15cm long 15 cm wide and 15cm deep at 90* 60cm spacing or 

rips lines at 90*30cm spacing and 15cm depth. This ensures minimum destruction of the soil 

structure, no soil exposure or loosening, slower mineralization of organic matter and little 
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disruption of soil life. The planting basins and rip lines are permanent as the farmer returns to 

these in subsequent seasons. 

 

2. Keep the Soil Covered as Much as Possible 

Soil cover helps in reduction of direct raindrop impact thus reducing soil erosion, reduction in 

evaporation, suppression of weed growth and provides a buffering effect by protecting 

against extreme temperature. It is also an effective way of organic matter (OM) and nutrient 

replenishment. The high moisture retention by residues provides an opportune environment 

for development of micro fauna and flora communities   

 

Rip lines opened at 90* 30 

cm spacing. The space 

between the rip lines is not 

disturbed 

How is soil cover with stover achieved in a rural setup with complex land ownership and low 

biomass production in the semi-arid areas?  
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3. Mix and Rotate Crops 

Instead of planting a single crop of maize, farmers should plant several crops in rotation or as 

intercrops. It is important to include a rotation with legumes. Rotation with legumes is 

essential in maintaining and improving soil fertility and exploration of different soil layers by 

different crop species helps prevent formation of a hard pan. Rotation also helps in pest and 

disease control by breaking life cycles. Nutrient losses are minimized by the use of deep 

rooting cover crops that recycle nutrients leached from the topsoil. There is optimum plant 

nutrient use by synergy between different crop types and by alternating shallow-rooting crops 

with deep rooting ones.  

 

 

4. Integrated Management 

Mixing with cover crops 

provides cover and thus 

reduces soil erosion and a 

nutrient balance is reached 

where legumes fix nitrogen 

for use by cereals 

 

Above: Traditional practices with stover- left for grazing or removed for feeding livestock 

How do we achieve crop rotation for crops with different spacing and plant population when 

maintaining the same basins year after year? 

 

How do we intercrop crops without breaching the minimum soil disturbance principle? 

 



8 | P a g e  C o n s e r v a t i o n  A g r i c u l t u r e  M a n u a l  

 

In general the techniques of reducing tillage, increasing surface cover and use of 

cereal/legume rotations makes farming enterprises resemble soil processes under natural 

woodlands 

 

The Conservation Agriculture Calendar 

There is need to produce a calendar of CA activities to be used by farmers. The calendar 

forms a cycle in the CA operations in the field. It guides farmers on when to do their 

operations from basin preparation to winter weeding. Below is a summary of activities and 

the timing in a CA plot. 

1. Basin Preparation and Ripping: in the dry season-July to August 

 

 Use a tape measure to mark out your row spacing of 90 cm and put pegs 

 Using a planting line mark out positions for basins at 60cm in-row spacing. These are 

already marked by knots or bottle caps in your string 

 Take a hand hoe and prepare basins of 15cm width, 15cm depth (as deep as your hand) 

and 15 cm length. Make sure you break the hard pan. 

 Basins should be prepared across the slope to ensure they capture water 

 

 

 

Ensure timeliness of 

operations, which include 

timely land preparation, 

timely planting and 

weeding, effective pest 

and disease control.  

 

THE EFFECTS OF POOR WEED CONTROL 

Left: Basins made 

using a hand hoe 

and planting lines 

with knots for in 

row spacing 
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2. Basal Fertilizer Application- September to October 

 

 Compound D fertilizer is placed in each basin using 1 level  bottle cap per basin 

 Basal fertilizer should be covered with fine soil, large bits are avoided 

 Basal application when using a ripper is done by applying a cap on the rip line 

covering a distance of 30cm 

 

 

 

 

 

 

 

 

 

 

 

3. Manure Application- September to October 

 

a. Manure /compost should be applied using 1or 2 handfuls per basin 

b. Manure should be covered with fine soil, large bits should be avoided. 

c. Manure and basal fertilizer can be applied together if all are available 

 

If the farmer is using the ripper tine; manure is applied at a handful for a distance of 30cm on 

the rip line. 

 

 

 

 

 

 

 

 

 

 

Compound D application 

in a ripper line 

A handful of manure being 

applied in one basin 

Left: Ripping 

being done before 

the onset of the 

rainy season 
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4. Planting- November to December 

 

 Planting is done after the first effective rains, when the basin or rip line has filled with 

water and drained. Plant at the correct depth for your crop as this helps the seeds to 

germinate and emerge evenly 

 Place 3 pips in one basin (maize) for hand hoe farmers and thin to 2 and for ripper 

farmers the following should be done 

o  Maize: plant 2 pips per planting station and thin to 1 plants per station 

o Sorghum: plant 4-5 pips per planting station and thin to 1 plant per station 

o Pearl millet: plant 4-5 pips per planting station and thin to 1 plant per station 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. Top Dressing Application- January to February 

 

 A bottle cap is filled with fertilizer. 

 One level  bottle cap of fertilizer is applied per basin 

 In a ripper one  bottle cap per two three plants  

 Top dressing should be done on a weed free plot. Farmers are encouraged to start 

weeding as soon as the weeds appear. This is to ensure that weeds are destroyed before 

they start seeding and in that way the seed bank is destroyed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Planting is done after rainwater 

has collected in basin  

A bottle cap 

per 3 plants in 

ripper CA A bottle cap 

per basin 
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6. Harvest- March to July 

 

 The farmer removes cobs and leaves the stalks standing in the field.  

 Stalks are then cut at the base and spread between the rows 

 

 
 

7. Management in the Dry Season- June to September 

 

 Weeding is encouraged at this time. The farmer prepares basins and rip lines in the 

same positions as last season and the process starts all over again  

 

 
  

Weeding in the dry season 

is encouraged as it ensures 

a weed free basin plot at 

planting 

Stalks have been 

spread in the field after 

harvesting 
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CA options 
 

These can be hand-powered tillage or animal powered options. The hand-powered options 

include the hand hoe and the jab planter and animal- powered options include use of the 

ripper tine or the knife roller. However the LUSIP-GEF will mainly be promoting the hand 

hoe for hand powered and the ripper for animal powered options. 

 

1. Hand-hoe 

 This is an option for farmers who do not have draft animals but can also be used by 

farmers with draft power when their animals are not in god condition. Basins are 

prepared only where the crop is to be planted.  

 Planting basins are prepared in July-August as per CA calendar with dimensions of 

15cm wide, 15cm deep and 15 cm long.  

 These are prepared at 90*60 cm spacing and they should be prepared in the same 

positions every year.  

 Basins should be aligned along the contour  

 Available soil fertility amendments are then added to each basin and lightly covered 

with soil.  

 Planting follows after rainwater has collected in the basin. All other operations follow 

the Conservation Calendar 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Advantages of Basins 

 Land preparation is done before the rainy season, so farmers can plant early 

 Basins preparation breaks through plough pans and provide good rooting conditions 

 Allows for an even and controlled plant population 

 Seeds, manure and mineral fertilizer can be correctly placed and thus used effectively. 

 

3. Use of the Ripper 

 Ripping is reduced tillage using a ripper tine attached to a mould board plough beam. 

 A ploughshare that is locally available can also be used to open up a planting furrow. 

 The rip lines are opened at a row spacing of 90 cm and cereals are planted at an inter 

row spacing of 30cm.  

 Rip lines should be aligned along the contour.  

 Available soil fertility amendments are then added to each rip line and lightly covered 

with soil.  
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 Planting follows after rainwater has collected in the rip line. 

 All other operations follow the Conservation Calendar 

 

 
 

More CA options 
 

1. Use of Contours 

 

In conservation Agriculture dead level contours are encouraged as they help control run off 

and allow water to infiltrate into the soil. Graded contours are not encouraged as they guide 

water out of the field.  

 

2. Infiltration Pits 

 

 
 

These are pits that are dug in the field and allow water to collect and thus less water is lost 

through run off. The standard contour drain is designed to divert water from the field, but a 

Ripper tine attached to 

plough beam 
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lot of water can be harvested in the drain by digging infiltration pits in the contour drain that 

trap runoff water from the field. These are usually square pits with varying sizes. 

 

3. Potholing 

 

Potholes are dug in the fields to allow water to collect and thus prevent loss through run-off 

 

4. Cover Crops 

 

These include mucuna, lablab and cowpeas. A system with cover crops and reduced tillage 

compared with monocropping cultures with conventional tillage leaves a protective blanket 

of leaves, stems and stalks from the previous crops on the surface. In this way organic matter 

can build up in the soil, which has great influence on the activity and the population of 

microorganisms. Cover crops also prevent direct raindrop impact and sunlight and have a 

shade effect that suppresses weed growth. Being mainly legumes, they improve soil fertility 

by fixing nitrogen into the soil 

 

5. Jab Planters 

 

 
 

They have an advantage that they are faster than using the hand hoe and one can apply the 

basal fertiliser and seed during planting. However, jab planters may only be used for light 

soils as they tend to clog and block on heavier soils. 

 

Benefits of Conservation Agriculture 
 

The full benefits of Conservation Agriculture (CA) take time and in fact, the initial 

transitional years may present problems that may influence adoption. Weeds are often a 

major initial problem that requires integrated weed management over time to get them under 

control. Soil physical and biological health also takes time to develop. Three to seven years 

may be needed for all the benefits to take hold. In the meantime, however farmers get the 

benefits of saving on costs of production and time and usually get better yields than with 

conventional systems. 
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Basins ensure early planting and better establishment of the crop 

 

 

Meeting the Challenges of CA 
 

CA is labor intensive in terms of weeding pressure, land preparation, and the lack of ground 

cover or mulch, with the crop livestock interactions coming to the fore. Some of the main 

challenges in CA are as follows: 

 

1. Weeding Pressure 

 

CA generally increases weeding burden especially in the first years of implementation. For 

the resource poor households that lack adequate labor and herbicides for weed control, weed 

control in CA systems proves to be difficult. However weed management is an important 

aspect of CA because 

 

 Weeds compete with the crop for nutrients, water light and space 

 Weeds result in yield reduction 

 If weed are allowed to flower, they spread their seeds- this way the seed bank is 

maintained 

 

Controlling weeds is vital in conservation agriculture. If one does not control weeds properly, 

they may take over your field, and one will be left with little or no yield! It is important to 

control weeds at the right time, before they become a problem. Do not allow them to compete 

with the crops, and do not let them grow long enough to produce seeds. One may have to 

slash weeds even after harvesting the crop in order to prevent them from producing seeds. 

Poor establishment on 

conventional plough 

plot 

Better establishment 

on basin plot 
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a. Challenges in managing weeds 

 

 The switch from conventional farming to conservation agriculture is the most 

challenging time. Many farmers do not realize the importance of controlling weeds, or 

they may not know how to do it without disturbing the soil. 

 Weeding with hoes or with equipment pulled by animals or tractors is more difficult 

because of the crop residues or mulch on the ground. 

 Farmers may be reluctant to use herbicides because of the expense, or because they do 

not have the right equipment. 

 Some critics of herbicides say they damage the environment or make people ill. 

(Herbicides are safe as long as they are used and stored properly.) 

 Farmers may not know how to use sprayers properly, or how to spray the right 

amount of herbicide. (See the guidelines below.) 

One can manage weeds in many different ways: 

o Using crops and other forms of soil cover. 

o By hand weeding or using equipment to cut or crush the weeds. 

o Using herbicides. 

One will probably need to use a combination of the above methods to control weeds. It is 

best to prevent weeds from growing by using various forms of soil cover. These methods are 

cheap and avoid disturbing the soil. One can then kill any weeds that do grow by using a 

hand hoe or with herbicides. 

 

b. Cover crops 

 

 Good cover crops spread over the soil quickly and suppress weeds before they can 

grow. 

 Select cover crops that have several uses (food, fodder, fuel wood, etc.), and that 

produce a lot of green matter that covers the surface rapidly. Cover crops such as 

cowpea or lablab can cover the soil completely 2 months after planting. 

 One may have to weed once to give the cover crop a chance to get established. You 

can also use a post-emergence herbicide after planting maize and the legume to stop 

weed seedlings from emerging. 

 If the rainy season is long enough, consider planting the cover crop as a relay crop. It 

will spread over the soil and smother weeds after you harvest the main crop. 

 

c. Mulch 

 

 Weed seeds germinate easily if the soil is bare. Leaving the crop residue on the surface as 

mulch makes it hard for weeds to grow because they do not have enough space or light. 

Take care that the mulch does not smother emerging crop seedlings.  

 Consider bringing in mulch from other fields. This takes more work, but can be 

worthwhile. The mulch will not only manage weeds, but also reduce soil temperatures, 

conserve moisture, encourage water to sink into the soil, and add organic matter. 
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 Take care not to bring in mulch that can spread weed seeds! Do not use as mulch plants 

that have flowered and produced seeds. 

 

d. Crop rotation 

 

 Planting a different crop on each field breaks the life cycle of weeds. There are fewer 

weeds, and they are easier to control. A good crop rotation prevents the buildup of weed 

populations. If you cannot rotate your main crop, try to plant a different cover crop or 

intercrop each season. 

 

e. Intercropping 

 

 Intercropping helps cover the soil and smother weeds that grow between the rows of the 

main crop. Choose a crop that spreads quickly and produces a lot of vegetation. Legumes, 

pumpkins and sweet potatoes are a good choice. 

 

f. Hand weeding 

 

 One could pull out weeds by hand, or slash them with a machete, sickle, slasher or 

billhook.  

 One could also use a hoe for weeding, but this disturbs the soil surface. Hand weeding is 

often the job of women and children. 

 

Here are some advantages of hand weeding: 

 Uprooting weeds by hand disturbs the soil less than using most types of equipment. 

Try not to disturb the soil too much if you use a hoe or other implements. 

 Hand tools are cheap and can be bought in most markets. 

Hand weeding has several disadvantages: 

 It is hard work and takes a long time. 

 The weeds may re-grow easily. 

 The stalks may not be crushed well, making it difficult to plant crops through residue. 

g. Herbicides 

 

 In some places, there are not enough people to do the weeding. If this is the case, consider 

using herbicides. 

 Herbicides are quick and easy to apply, and do not disturb the soil. Some herbicides kill 

only certain types of weeds. 

 Not many smallholder farmers use herbicides because they are expensive and hard to 

find. They also need special equipment, such as sprayers or wipers. It is important to use 

the right amounts of chemicals, mix them with clean water, and handle them safely. If 

you are considering using herbicides, get training on how to use them the right way. 

 Herbicides can be applied in different ways, namely: 

(i) Weed wiper (such as a Zamwipe) 

(ii) Knapsack sprayer 

(iii)Hand-pulled sprayer 

(iv) Animal-drawn sprayer 

(v) Tractor-mounted boom sprayer. 
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2. Land preparation 

 

This has been viewed as a difficult exercise as farmers are expected to dog basins in the dry 

season. This is more so in areas with heavy soils. Related to land preparation, the soil type 

has effects on some CA components. For example light soils tillage- digging of basins and 

water harvesting are not effective. In such soils basins normally collapse due to the nature of 

the soil and water retention is poor because of the poor water holding capacities of such soils. 

 

3. Lack of ground cover 

 

Less than 5 % of CA farmers that have practiced CA in southern Africa have retained crop 

residues in their CA plots. The reasons being 

 Stover has multiple uses which include feeding animals, making compost and 

thatching for some types like pearl millet 

 Generally in the semi- arid areas there is low biomass production and thus the 

stover may not be enough to for CA and other uses 

 Most of the farmers, especially the vulnerable have unprotected fields and 

thus animal graze all the stover in the dry season. 

 

a. Choosing the right cover crop 

 

 Small-scale farmers prefer a cover crop which fits into their normal cropping system and 

which has multiple purposes: 

o Edible seeds and vegetables 

o Soil fertility 

o Animal fodder 

o Firewood/fencing material 

o Weed suppression 

o Medicines. 

 First, check which cover crops grow well in your area. This depends on the soil type, 

rainfall, temperature and altitude. If you live in an area with little rainfall, select a cover 

crop that grows quickly, such as cowpea, lablab, lucerne, mucuna, or pigeonpea. 

 Then check how much work each cover crop will need: for land preparation before 

planting, weeding, and producing and harvesting the seeds. Species with big pods and 

grains (such as pigeonpea and mucuna) are easier to deal with than species with small 

pods (such as vetch and grasses). Most farmers prefer species that cover the soil quickly 

and completely, and which can also be used for food and fodder. 

 Make sure that the cover crop does not interfere with the main crop. For example, avoid 

growing a tall cover crop that might shade the main crop. One could also prevent the 

cover crop from interfering with the main crop by planting it later. 
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Annex 1: Conservation Agriculture Training Curriculum 
 

A. Introduction and Principles 
 

Objectives 

1. Define Conservation Agriculture 

2. Explain the Principles and practices of conservation Agriculture 

3. Explain the Conservation Agriculture calendar 

4. Share experiences on Conservation Agriculture- the constraints and opportunities 

 

Material required: Pens, notebooks, markers, flip charts stands and paper, laptops, 

overhead projector 

Time: 2 hrs. 

 

Topics 

 

1. Background to CA in the project and partners involved  (15minutes) 

 

2. Definition of Conservation Agriculture (brain storming) (5minutes) 

 

3. Conservation Agriculture Principles Explained (30 minutes) 

a. Soil Cover 

b. Minimum Soil Disturbance 

c. Crop Rotation 

d. Integrated Management 

 

4. Conservation Agriculture Calendar(using hand hoe and ripper tine) (1hr)  

When and how the following activities are done: 

a. Land Preparation   

b. Basal fertilizer and manure application 

c. Planting and weeding 

d. Top dressing 

e. Harvesting 

f. Post-harvest management  

 

5. Experiences with the technology (discussions)   (45 minutes) 

a. Results from other areas 

b. Opportunities 

c. Constraints 
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B. Demonstrations 
 

Objectives: At the end of the session, the participants should… 

1. Be able to define what a demonstration is 

2. Understand factors to be considered when laying out demonstration plots 

3. Be able to differentiate a good site from a bad site for demonstrations 

4. Be able to peg and layout demonstration plots 

5. Be able tomicrodose cereal crops 

6. Prepare basins, fertilize and plant 

 

1. Laying out demonstration trials 

 

Materials required: notebooks, pens, flipchart stand and paper, laptop and overhead 

projector 

Duration: 45 minutes 

 

a. Definition of a demonstration (brainstorm) 

 

b. Issues to consider when selecting a demonstration site 

a. Accessibility 

b. Soil (uniformity) 

c. Slope 

d. Security 

e. History of the plot 

f. Manageable size 

 

c. Differences between a good and a bad demonstration site (discussion of the different 

characteristics associated with a good and bad site) 
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2. Pegging of Plots: Procedure 

 

Material required: pegs, tape measures, hammer, pens, and notebooks 

Time required: 2 hours 

 

 Use the 3-4-5 method or Pythagorean theorem. Demonstration plot should have a 

rectangular or square layout for data and yield estimation. Mark out a right angle and then 

form a square or rectangle.  

 

 Set up pegs A and B to make a base line and then mark off 3m on the base line. This is 

the base of the triangle AB. 

 

A     B 

 

 Using a tape, mark an arc with a radius of 4m at a right angle from point A. 

 

 

 

 

 Again using an arch from point B with a radius 5 m so that it will intersect the previous 

arc from point A. place the stack C at the point of Intersection. 

 

 

 

 

 Now standing at A, we have a right angle with a base 3m, side AC 4m and side BC 5m. 

 

 Using the eye, extend the line AC to D. AD will be measured to equal 5m or the length of 

the side of a rectangle or square plot. 

 

 

 

 

 

 

 Form an arc a right angle with 3m radius from point D. 

 

 

 

 

 

 Form another arc with 5m radius from B to intersect the previous arc from point d. Place 

a stake at the intersection and mark it E. 

 

 

 

 

 

 Now a rectangle ABED is formed with sides 5m and 3m. If the four sides have been 

measured accurately, angles ABCD are 90 degrees. 
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3. Plot Layout (Conservation Agriculture Trial layout) 

a. Hand-hoe Farmers 

1) A paired plot design with an area of0.25acres or 0.1 ha on planting basins and another 

0.25 acres or 0.1 ha without basins. The plot without basins or the ripper is the farmer 

practice and serves as a control. 

2) Planting basins spaced at 90*60cm  

3) Operations to follow the Conservation Agriculture calendar on the plot with basins-

apply one to two handfuls of manure per basin 

4) If manure is not available, compound D can be used 

5) Plant with the first effective rains with 3 seeds per basin 

6) Thin to 2 plants per basin 

7) Apply top Dressing fertilizer a bottle cap per basin at 4-6 weeks after planting 

8) Keep plot weed free (at least twice)  

9) Apply crop residues between the planting rows 

10) The host farmer plants the farmer practice plot as she would normally do  

 

0,25 acres or 0.1 ha                           cereal+ planting basins 

0.25acres or 0.1 ha                        cereal+ farmers own practice 

 

 

b. Reduced Tillage for farmers with limited draft animal access 

1) A paired plot design with an area of 0.25 acres or 0.1 ha with furrows opened by a 

ripper tine at 90 cm spacing and another 0.25 acres or 0.1 ha on the conventional 

plough, which is farmer practice and serves as a control 

2) Operations to follow the Conservation Agriculture calendar on the plot with ripper 

tine-band one to two handfuls along a furrow at a distance of 30cm 

3) If manure is not available compound D can be used 

4) Plant with the first effective rains with 2 seeds per planting station 

5) Thin to 1 plant per station 

6) Apply top Dressing fertilizer a using a bottle cap per 2,3, or 4 plants depending on the 

type of N fertilizer 

7) Keep plot weed free (at least twice)  

8) Apply crop residues between the planting rows 

9) The host farmer plants the farmer practice plot as she would normally do  

 

0,25 acres or 0.1 ha                          Cereal+ ripper tine 

0.25acres or 0.1 ha                         cereal+ farmers own practice 
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4. Demonstrations of Basin Preparation, Fertilization and Planting in Conservation 

Agriculture 

 

Objective: To demonstrate how basins are prepared, fertilized and planted in conservation 

agriculture 

 

Materials Required: tape measure, hand hoe, pegs, planting line, fertilizers, 

(basal and top dressing), bottle cap, manure, maize seed and water 

Duration: 1 hour 

 

a. Basin Preparation 

1) Use a tape measure to mark out your row spacing of 90 cm and put pegs 

2) Using a planting line mark out positions for basins at 30cm in-row spacing 

3) Take a hand hoe and prepare basins of 15cm wide, 15cm deep and 15 cm long. 

4) Basin should be prepared across the slope to ensure they capture water 

 

b. Basal fertilizer and manure application 

1) Place basal fertilizer in each basin using 1 heaped  bottle cap per basin 

2) Manure /compost should be applied using 1or 2 handfuls per basin 

3) Manure and basal fertilizer should be mixed with the soil 

 

c. Planting 

1) Using the watering can pour water in the basin (assume this is the first effective 

rain) 

2) Wait for water to drain in the basin 

3) Place 3 pips in one basin 

 

d. Top dressing application 

1) Take a bottle cap and fill it with fertilizer. 

2) Apply one level  bottle cap of fertilizer per basin 
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Annex 2: Record Keeping Book: Planting Basin Demonstrations - Hand Hoe 

Farmers (no access to draught animals) 
 
Two copies of field books will be maintained for each demonstration trial – one by the farmer and one by 

the supervisor.  The supervisor is expected to visit each farmer at least once every 10 days.  At each visit, 

he/she will complete his own field book.  Farmers will be encouraged to keep their own records. 

 

Farmers may be given a calendar on which to mark the dates of their own operations and what they did 

on the relevant days.  An example is provided at the end of this section. 

 

1. Section 1: General information  
District 

 

 

Rural Development Area 

Name 

 

 

Chiefdom 

 

 Section: 

Implementing Agent 

 

 

Extension/Field Officer 

 

 

Co-ordinator/Extension 

Officer in Charge 

 

 

2. Section 2: Farmer Information 

(Names of the main decision makers managing the demonstration plots) 

Farmer Name Position in Household 

(e.g. Head, Spouse, Son, Uncle…) 

Gender 

 

 

  

 

 

  

 

3. Section 3: Field Identity 

GIS Coordinates 

 

 

Field Type (e.g. homestead, main field etc) 

 
 

Soil Type (sand, loam, clay…..) 

 
 

Crop(s) grown in plot last season 

(2012/2013) 

 

Type and Quantity of fertilizer used in 

2012/2013? (state if none) 
 

Quantity of Manure used in 2012/2013? 

(state if none) 
 

Residue Cover (dense, moderate, light, none)  

Any other distinguishing characteristics: 
(e.g. generally offers poor yields, striga 

problems etc) 
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4. Section 4: Demonstration trial: outline Basin Tillage 

 A paired plot layout with an area of 0.25 acres or 0.1 ha on planting basins and 

another 0.25 acres without basins.   

 Planting basins should be spaced at 0.9m x 0.6m giving a total of 1850 basins per 

0.25 acres or 0.1 ha in unploughed land. 

o Apply manure at land preparation, a handful (or a can of soft drink-330 ml) 

per planting basin. 

 Cover the manure with a thin layer of soil. Leave the basins open until 

you receive the first effective rains.  

 The NGO may need to buy manure for some of the participating 

farmers. 

 If manure is not available Compound D may be used as a basal 

fertilizer – Try a bottle cap per planting basin (5 kg for 0.25 acres). 

o Maize or any other cereal grain should be planted with the first effective rains. 

 Plant immediately after receiving a good planting rain that fills the 

basin. 

 Plant maize/cereal grain in the basins at rate of 3 seeds per basin and 

cover (2.5 kg maize/0.25 acre or 0.1 ha).  

 Place one seed at each end of the planting basin and one in the middle, 

remove weakest seedling at first weeding. 

 Apply ammonium nitrate, try a bottle cap per planting basins (5 

kg/0.25 acres or 0.1 ha) at 5 to 6 leaf stage.. 

o Leave crop residue between the planting rows if available. 

o Keep plots weed free, at least 2 hand weedings at 2 and 6 weeks might suffice. 

 Weeding of the entire plot should be completed in 1 or 2 days. 

 Weed pressures may be heavier in year 1 

 

 Farmers own practice 

o Host farmer plants the other 0.25 acres of cereal as he/she normally 

would and manages accordingly. 

o Possible plot layouts are 20 m by 50 m by 2  

 

 

                                 0.1 ha             maize + planting basins 

 

 

                                 0.1 ha            maize – farmers own practice     

 

 

 

Inputs 

Per Farmer - 5 kg of maize to plant the two 0.25 acre or 0.1 ha plots 

Item Per Farmer For the Project (47 

farmers) 

Maize Seed 5 kg 250 kg 

Compound D 10kg 470 kg 

Ammonium Nitrate 10 kg 470 kg 

Planting line 1 47 
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5. Section 5: Map of demonstration plot showing distances to homestead, nearest road, 

major landmarks 

 

Crop grown in 2013/2014 season__________________________________________ 

 

Plots size: Length (m)___________________  Width (m)_________________________ 
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6. Section 6: Plot data for 2013/2014 season 

 

 Plot 1 – Planting Basins Plot 2 – Farmer Control 

Size ( m by m) 

 
  

Crops 

 

  

Winter Ploughing? 
(by animal, by tractor, none..) 

  

Summer land preparation? 

(by hand, animal plough, 

animal drawn ripper, tractor 

plough, etc) 

  

Water Management 

Practice? 

(contours, infiltration pits?) 

  

Planting date (day/month) 

 
  

Planting method 

(broadcast, furrow, dribbling 

behind plough..) 

  

Date of manure application 

(day/month) 
  

Quantity of manure applied 

(state units e.g. buckets, 

scotch carts) 

  

Date of First Weeding 

(day/month) 
  

Method of First Weeding 

(hand hoe, animal drawn 

cultivator…) 

  

Date of Second Weeding 

(day/month) 
  

Method of Second Weeding 

(hand hoe, animal drawn 

cultivator…) 

  

Date of Basal application 

(day/month) 
  

Quantity of Basal 

Application (state units) 
  

Type of Basal fertilizer used   

Date of AN application 

(day/month) 
  

Quantity of AN application 

(state units) 
  

Date of Third Weeding 

(day/month) 
  

Method of Third Weeding 

(hand hoe, animal drawn 

cultivator…) 
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Insecticide Used? 

Name type if used, none 

otherwise 

  

Herbicide used? 

Name type if used, none 

otherwise 

  

Date of Harvest 

(day/month) 
  

Other factors that affected yield 

(e.g. flooding, animal 

damage, theft….) 
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7. Section 7: Production/Yield Data 

 

 Plot 1 – Planting Basins Plot 2 – Farmer Control 

Harvest count 

 

 

  

Number of cobs/plants 

harvested 

 

  

Harvest grain weight 

 

 

  

Harvest moisture content 

 

 

  

Stover residue weight 

 

 

  

Stover residue moisture 

content 
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8. Section 8: Rainfall  
 

Month/Day October November December January February March April 

1        

2        

3        

4        

5        

6        

7        

8        

9        

10        

11        

12        

13        

14        

15        

16        

17        

18        

19        

20        

21        

22        

23        

24        

25        

26        

27        

28        

29        

30        

31        

        

Total        
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Annex 3: Record Keeping Book: Reduced Tillage Demonstration Trial – 

Farmers with limited draught animal access 
 
Two copies of field books will be maintained for each demonstration trial – one by the farmer and one by 

the supervisor.  The supervisor is expected to visit each farmer at least once every 10 days.  At each visit, 

he/she will complete his own field book.  Farmers will be encouraged to keep their own records. 

 

Farmers may be given a calendar on which to mark the dates of their own operations and what they did 

on the relevant days.  An example is provided at the end of this document. 

 

1. General information 
District 

 

 

Rural Development Area 

Name 

 

 

Chiefdom 

 

 Section: 

Implementing Agent 

 

 

Extension/Field Officer 

 

 

Co-ordinator/Extension 

Officer in Charge 

 

 

2. Farmer Information 

(Names of the main decision makers managing the demonstration plots) 

Farmer Name Position in Household 

(e.g. Head, Spouse, Son, Uncle…) 

Gender 

 

 

  

 

 

  

 

3. Field Identity 

GIS Coordinates 

 

 

Field Type (e.g. homestead, main field etc) 

 
 

Soil Type (sand, loam, clay…..) 

 
 

Crop(s) grown in plot last season 

(2012/2013) 

 

Type and Quantity of fertilizer used in 

2012/2013)? (state if none) 
 

Quantity of Manure used in 2012/2013)? 

(state if none) 
 

Residue Cover (dense, moderate, light, none)  

Any other distinguishing characteristics: 
(e.g. generally offers poor yields, striga 

problems etc) 
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4. Demonstration trial outline: Reduced Tillage 

 

 A paired plot layout with planting furrows in 0.25 acres or 0.1 ha opened by ripper 

tine at 90 cm spacing and the other 0.25 acres or 0.1 ha planted behind the plough 

(farmer practice).   

 

 Reduced Tillage Using a Ripper Tine Attached to Mouldboard Plough Beam 
o Open planting lines using ripper tine at 90 cm spacing in 0.25 acres (0.1 ha) as 

soon as possible (before the planting rains start).  If crop residues on the field 

leave them and try and rip through the residues. 

o Band/dribble manure along each planting furrow after opening (one scotch 

cart could be enough) or apply 5 kg of basal fertiliser for the 0.1 ha plot 

o Following a planting rain (25 to 30 mm for light soils, 40 to 50 mm in heavier 

soils) plant maize or any other cereal at a 30 cm spacing in each  planting 

furrow), one seed per planting station and cover (2.5 kg maize/0.1 ha).  Cover 

seed with hand hoe or foot  - whichever is most convenient 

 Apply top dressing fertiliser (LAN) at 1 bottle cap per 2 plants (5 

kg/0.1 ha) at 5 to 6 leaf stage.. 

o Leave crop residue between the planting rows if available. 

o Keep plots weed free, at least 2 hand weedings at 2 and 6 weeks might suffice. 

Weeding of the entire plot should be completed in 1 or 2 days. 

 Weed pressures may be higher on this plot in year 1 

 

 Farmers own practice 

o Host farmer plants the other 0.1 ha of maize as he/she normally would 

and manages accordingly.  

o Possible plot layouts are 20 m by 50 m by 2  

 

 

                                 0.1 ha             cereal + ripper tine 

 

 

                                 0.25 ha            cereal + conventional plough     

 

 

 

Inputs 

 

Per Farmer - 5 kg of maize to plant the two 0.1 ha plots 

Item Per Farmer Total in Project (18 

farmers) 

Maize Seed 5 kg 90 kg 

Compound D 10kg 180 kg 

Ammonium Nitrate 10kg 180 kg 
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5. Map of demonstration plot showing distances to homestead, nearest road, major 

landmarks. 

 

Crop grown in 2013/2014 season__________________________________________ 

 

Plots size: Length (m)___________________  Width (m)_________________________ 
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6. Plot data for 2013/2014 season 

 

 Plot 1 – Reduced Tillage Plot 2 – Farmer Control 

Size ( m by m) 

 
  

Crops 

 

  

Winter Ploughing? 
(by animal, by tractor, none..) 

  

Summer land preparation? 

(by hand, animal plough, 

animal drawn ripper, tractor 

plough, etc) 

  

Water Management 

Practice? 

(contours, infiltration pits?) 

  

Planting date (day/month) 

 
  

Planting method 

(broadcast, furrow, dribbling 

behind plough..) 

  

Date of manure application 

(day/month) 
  

Quantity of manure applied 

(state units e.g. buckets, 

scotch carts) 

  

Date of First Weeding 

(day/month) 
  

Method of First Weeding 

(hand hoe, animal drawn 

cultivator…) 

  

Date of Second Weeding 

(day/month) 
  

Method of Second Weeding 

(hand hoe, animal drawn 

cultivator…) 

  

Date of Basal application 

(day/month) 
  

Quantity of Basal 

Application (state units) 
  

Type of Basal fertilizer used   

Date of AN application 

(day/month) 
  

Quantity of AN application 

(state units) 
  

Date of Third Weeding 

(day/month) 
  

Method of Third Weeding 

(hand hoe, animal drawn 

cultivator…) 
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Insecticide Used? 

Name type if used, none 

otherwise 

  

Herbicide used? 

Name type if used, none 

otherwise 

  

4. Date of Harvest 

(day/month) 
  

Other factors that affected yield 

(e.g. flooding, animal 

damage, theft….) 
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7. Production/Yield Data 

 

 Plot 1 – Reduced Tillage Plot 2 – Farmer Control 

Harvest count 

 

 

  

Number of cobs/plants 

harvested 

 

  

Harvest grain weight 

 

 

  

Harvest moisture content 

 

 

  

Stover residue weight 

 

 

  

Stover residue moisture 

content 
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8. Rainfall  
 

Month/Day October November December January February March April 

1        

2        

3        

4        

5        

6        

7        

8        

9        

10        

11        

12        

13        

14        

15        

16        

17        

18        

19        

20        

21        

22        

23        

24        

25        

26        

27        

28        

29        

30        

31        

        

Total        

 

 


