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RESEARCH    22/12/2015 
 
Problems Affecting Agriculture In Developing 
Countries 
 
➔ Inadequate supply of clean water and sanitation 
➔Lack of resources – crop transportation and storage, irrigation, 

farm equipment, fertilizers, pesticides, scientific and agricultural 
expertise. 

➔Historic cultural practises and beliefs. 
➔Floods – Loss of crops and topsoil, disease, loss of life, property, 

equipment. 
➔Deforestation – Cutting down of forests to create farm land 

provides a short term solution but gradually alters the water table 
causing salt to rise. Erosion increases. 

➔Climate change altering patterns of weather. 
➔Population growth increasing pressure to produce more food with 

less land. 
➔Competition between pastoralists and graziers for use of same 

land. 
➔Need to produce a crop every year from every piece of land. 
➔Drought. – Loss of crops. Topsoil blown away. Animals can’t be 

maintained. 
➔ Illness and poor healthcare, resulting in farmers being unable to 

work their land. 
➔Physical geography, plant pests and & diseases. 
➔Poor soils lacking nutrients 
 
STATISTIC - By 2050 it is expected that 8.2 billion people will be 
living in developing countries with 3 million living in arid to semi-arid 
areas. 
 

World Health Organization. 2003. Environment and Health in 
Developing Countries. [ONLINE] Available at: 
http://www.who.int/heli/risks/ehindevcoun/en/. [Accessed 22 
December 15]. 
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Lack of Crops in Developing Countries 22/12 
 
-   Widespread famines and lack of healthcare. 
➔Lack of crops makes it impossible to produce food 
➔Causes starvation and an increase famine 
➔Based on destination some countries are without a natural water 

source and are more prone to disasters such as famine and 
drought. 

➔Loss of crops due to pests, diseases and poor soils worsened by 
climatic conditions that attract them 

➔Lack of economic resources - high quality seed, insecticides, 
fertilisers  

➔Lack of education - people don’t understand the structure of soil 
and tillage 

➔Pests destroy over half of all world crop production 
➔The loss of post harvest due to insects is estimated to be 15% of 

the world’s production 
 
  
Luis R. Herrera-Estrella. 2000. Genetically Modified Crops and 
Developing Countries. [ONLINE] Available at: 
http://www.plantphysiol.org/content/124/3/923.full. [Accessed 22 
December 15]. 
 
 
Prem P. Jauhar, Gurdev S. Khush. 2002. Importance of 
Biotechnology in Global Food Security. [ONLINE] Available at:  
https://books.google.com.au/books?id=r6xhAzcrspMC&pg=PA118&
dq=Pests+destroy+over+half+of+all+world+crop&hl=en&sa=X&ved=
0ahUKEwiXi8Wt39_KAhVBGJQKHeEvAU4Q6AEIIDAB#v=onepage&
q=Pests%20destroy%20over%20half%20of%20all%20world%20cr
op&f=false. [Accessed 22 December 15]. 
 
 

Why is water so important to plants? 22/12 
 
➔Water is vital to plants as it is to animals. It is a major component 

of plants cells. 
➔Plants need water to transpire and to carry nutrients from the 

roots up through stems to the leaves, flowers and fruit / seeds. 
Transpiration is also necessary to cause the stomata on the plant 
leaves to open so that the leaves can absorb carbon dioxide from 
the atmosphere. Water loss through transpiration is a necessary 
cost in absorbing carbon dioxide. Carbon dioxide is converted 
during photosynthesis to sugars that are the source of energy to 
the plant to allow it to grow stems, leaves and roots and to 
produce fruit and seeds. So limiting water supply causes plant 
stress which limits growth. 

➔ In dry conditions, plants might stop growing or may drop leaves or 
fruit to try to survive. 

➔Factor in soil erosion - effect on detachment and transport of soil 
particles and the production of plant materials that can be 
managed for erosion control.  
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SRP RESEARCH    23/12/2015 
 
What is soil tillage? 
 
Soil tillage is a method of soil preparation for seedbed preparation, 
sowing or transplanting, and for crops' growth. 
 
PAN Germany. 2015. Soil Tillage. [ONLINE] Available at: 
http://www.oisat.org/control_methods/cultural__practices/soil_tillage
.html. [Accessed 23 December 15].  

 
Different types of tillage 
 
ON-SEASON TILLAGE - tillage operations done for raising 
crops in the same season or at the onset of the crop season 
 
A. Preparatory Tillage 

Preparatory Tillage is done to prepare the field for raising crops. It involves 
the deep opening and loosening of soil to uproot weeds and crop stubble 
when the soils in  a workable condition. 

 
 
 
 
 
 
 
 
 
 
 

TYPES OF PREPARATORY TILLAGE 
 

Primary Tillage/Ploughing Primary Tillage/Ploughing is 
completed after the harvest to 
bring the land under cultivation. 
Using different types of ploughs 
opens and loosens compact soil. 
- Country plough, mould board 
plough, bose plough, tractor and 
power tiller drawn implements  

Secondary Tillage  Secondary Tillage is performed 
on the soil after primary tillage to 
bring a good soil tilth. It is a 
lighter and finer operation to 
clean the soil, break clods and 
incorporate manures and 
fertilisers. Planking is used to 
crush hard clods, level the soil 
surface and to compact the soil 
Equipment used includes a 
harrow, cultivator spade. 

Layout of seedbed - Levelling board,buck scrapers 
etc.  

- Used for levelling and markers 
are used for layout of 
seedbed. 
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B. After cultivation (Inter tillage)  
 

➔ Tillage operations that are carried out in the standing crop after the 
sowing or planting  

➔ Prior to the harvesting of the crop plants 
➔ This is also called as inter cultivation or post seeding/ planting 

cultivation.  
➔ It includes harrowing,hoeing, weeding, earthing up, drilling or side 

dressing of fertilizers etc. Spade, hoe, weeders etc.are used for inter 
cultivation. 

 
Tilth - Physical condition of soil, especially in relation to its suitability for 
planting or growing a crop.  
 
Clod - a lump of earth or clay. 

 
 
 
 
A Harrow 
 
 
 
 
 
 
 
 

Green Paddocks: Grassland and Estate Management. 2016. Harrowing 
and Rolling. [ONLINE] Available at: 
http://www.greenpaddocks.co.uk/services/harrowing-and-rolling/. 
[Accessed 23 December 15]. 
 
 

OFF-SEASON TILLAGE 23/12 
➔Tillage operations completed in order to condition the soil suitably 

for the coming main crop season 
➔Can be post harvest tillage, summer tillage, winter tillage, fallow 

tillage  
A. Special Purpose Tillage 
➔ Intended to serve special purposes (tillage operations) : 
 

Sub-Soiling Sub-soiling is used to break the hard pan be ne 
- Break the hard pan beneath the plough layer to 

reduce compaction (chiseling) 
- Essential 
- Once in every 4-5 years 
- Heavy machinery for field operations, seeding, 

harvesting and transporting 
- Greater volume os soil obtained for cultivation crops  
- Excess water is able to percolate downward to 

recharge the water table 
- Reduces runoff, soil erosion 
- Roots of crop plants can penetrate deep enough to 

extract moisture from the water table. 

Clean Tillage - Working of the soil of the entire field in a way that no 
living plants are left undisturbed 

- Controls weeds, soil borne pathogens and pests 

Blind Tillage - Tillage completed after seeding/planting the crop (in 
sterile soil) at pre-emergence stage of the crop 
plants or while they are in early stages of growth  

- So that crop plants are damaged 
- Extra plants and broad leaved weeds uproot 
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Dry Tillage - Crop sown in dry land conditions that need 
sufficient moisture for the germination of seeds 

- Crop plants such as rice, jute, wheat, oilseed, 
pulses, potatoes, vegetables. 

- Soil having 21-23% moisture (considered sufficient) 
- Soil becomes more porous and soft 
- Increase in water holding capacity and aeration 
- Conditions favourable for soil micro-organisms. 

Wet Tillage/ 
Puddling 

- Completed in land with standing water  
- Ploughing repeatedly in standing water until soil is 

soft and muddy 
- Creates impervious layer below the surface to 

reduce deep percolation losses of water 
- Provides a soft seed bed for rice 
- Completed in both directions for the incorporation 

of green manures and weeds  
- Destroys soil structure and soil particles that are 

separated however these settle later 
- Wet tillage is the only means of land preparation for 

transplanting semi-aquatic crop plant (rice) 
- Planking after wet tillage makes the soil level and 

compact.  
- Puddling hastens transplanting 
    operation as well as establishment of seedlings.  
- Wet land ploughs or worn out dry land ploughs are 
normally used for wet tillage. 

 
 
Agriculture Information Bank. 2013. Tillage-An Overview. [ONLINE] 
Available at: 
https://agrinfobank.wordpress.com/2013/01/27/tillage-an-overview/. 
[Accessed 23 December 15]. 
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Advantages and Disadvantages of 
Conservation Tillage 23/12 
 
➔Used to described a number of technologies that are utilised in 

agriculture to conserve water and soil.  
➔Practices include, amongst others, strip, cropping, contour 

farming, zero or chemical tillage, mulch tilling, and reduced tillage. 
➔Reduces soil erosion by as much as 60 percent, depending on the 

tillage method and amount of residue left to shield soil from rain 
and wind. 

➔Adding organic matter to soil. 
➔Decreasing farmers’ expenditures on fuel and planting because 

fewer tractor trips across the field are needed. 
➔Reducing potential air pollution from dust and diesel emissions. 
➔Reducing soil compaction that can interfere with plant growth. 
 
28/12 Another disadvantage  

➔ When you till the soil, wind comes and blows the top soil off 
causing erosion 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Different Operations of Conservation Tillage 23/12 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Agriculture and Consumer Protection. 1993. Suitable Methods of 
Tillage for the farm. [ONLINE] Available at: 
http://www.fao.org/docrep/006/y5146e/y5146e08.htm. [Accessed 
30 January 16]. 
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The advantages and disadvantages depend on the particular 
practices employed in conservation tillage: 
 

 ADVANTAGES DISADVANTAGES 

STRIP 
CROPPING 

- Effective for control of 
erosion and runoff 

- Strip width and spacings 
may be designed to suit 
machinery and farming 
operations 

- Grass strips help provide 
grazing for farm animals 

- Grass strips enhance soil 
structure and nutrient 
status (depends on strip 
crop e.g. legumes) 

- Leaves grass strips which 
can harbour pests and 
vermin that can destroy 
crops  

- Maintenance of the grass 
strips during winter can be a 
problem (especially if grasses 
are not hardy) 

- Poor choice of strip crop can 
lead to use of a crop that 
competes with the main 
crop. 

CONTOUR 
FARMING 

- Effective in soil loss 
control 

- Yields up to 50% 
reduction in erosion 

- Conserves soil moisture 

- Less benefit to compacted or 
poorly permeable soils - 
become saturated quickly.  

- Special skills required to 
construct effective contour 
layouts.  

- Ineffective layouts can give 
rise to difficulties in tillage 
and crop management 

- On steep slopes, contouring 
alone can be deleterious- 
since water concentrating in 
the furrows may breach the 
bunds and cause even more 
erosion.  

- Effectiveness of contouring 
has to be enhanced by 
combining it with other 
practices such as strip 
cropping or terracing. 

ZERO TILLAGE - Saves energy and time 
- Effective in reducing 

erosion and conserving 
moisture in comparison to 
conservational tillage  

- Requires significant inputs of 
chemical herbicides 

- Chemicals are expensive 
rendering the whole 
technique unviable.  

- The chemicals used can 
cause considerable harm to 
the environment.  

- Needs to be used in rotation 
with other techniques e.g. 
conventional farming 
techniques 
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MULCH TILLAGE - Substantial moisture 
conservation benefits 

- Mulch improves soil 
structure and nutrient 
status  

- Promotes earthworm 
activity 

- Reduced runoff loss 
- Improved infiltration of 

runoff water into the soil 
- Weed growth suppressed 

and accomplished in an 
environmentally friendly 
way 

- Mulch provides fodder for 
animals 

- Leaving plant residues in the 
field create conditions which 
harbour pests and diseases 
(e.g., cotton stalks). 

-  In poor farming regions of 
the world, there are many 
alternative uses for the mulch 
(e.g., animal feed, thatching 
materials and fuel) which 
would reduce its availability 
for use in mulch tilling. 

REDUCED 
TILLAGE 

- Conserves soil moisture in 
comparison to 
conventional tillage 

- Lower land preparation 
costs 

- Soil compaction 
- Aggregate breakdown 

reduced 
- Less ploughed surface 

area exposed to erosive 
rain 

- Result in the deterioration of 
soil condition over time, if 
technique is not used in 
conjunction with other 
rotational practices. 

 
 
 
United Nations Environment Programme. 1993. Water Conservation. 
[ONLINE] Available at: 
http://www.unep.or.jp/ietc/Publications/TechPublications/TechPub-
8a/tillage.asp. [Accessed 23 December 15]. 

Till the soil and wind comes blows top soil off  
 
 

SRP RESEARCH    29/12/2015 
Main Objectives of Tillage 
 To achieve this the soil is opened up and turned over. 
 
• To prepare a good seed bed which helps the germination of seeds. 
• To create conditions in the soil suited for better growth of crops. 
• To control the weeds effectively. 
• To make the soil capable for absorbing more rain water. 
• To mix up the manure and fertilisers uniformly in the soil. 
• To aerate the soil. 
• To provide adequate seed-soil contact to permit water flow to 
seed and seedling roots. 
• To remove the hard pan and to increase the soil depth. 
 

CONSERVING MOISTURE SYSTEM 
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Agriculture and Consumer Protection. 1993. Suitable Methods of 
Tillage for the farm. [ONLINE] Available at: 
http://www.fao.org/docrep/006/y5146e/y5146e08.htm. [Accessed 
30 January 16]. 
 

SRP RESEARCH    4/01/2016 
What are the soil conditions in Africa? 
➔Range from stony and shallow with poor life sustaining capabilities 

to deeply weathered 
➔Soils that recycle and support large amounts of biomass 
➔Have an inherently poor fertility (old and lack volcanic 

rejuvenation) 
➔ Inappropriate land use  
➔Poor management 
➔Lack of inputs led to - decline in productivity, soil erosion, 

salinisation, loss of vegetation 
➔More than 1/2 of land is affected by degradation:  
➔Yield reduction in Africa due to past soil erosion may range from 2 

to 40% (mean loss of 8.2% for the continent.) 
 
 

SRP RESEARCH    6/01/2016 
 
Approach to Tillage development in Africa 
 
Tillage in Africa has progressed alongside equipment development. 
The neglect of small scale tools has had an adverse effect on food 
production.  The bulk of food is produced by small scale farmers. 
This has made it increasingly difficult for farmers to cope with the 
drudgery of work using small unimproved tools. Establishing more 
centres would develop, improve equipment and train technicians 
and farmers to work in a more efficient way. These centres would be 
more beneficial in semi arid areas and the Savannah where the 
traditional use of draught animals is still in use. To be able to provide 
fodder for animals crop rotations and cropping systems will have to 
be improved. The work involved is unique depending on the soil 
type, climate and cropping systems. 
 
 
Natural Resources Management and Environment Department. 
1993. Soil tillage in Africa: needs and challenges. [ONLINE] Available 
at: http://www.fao.org/docrep/t1696e/t1696e08.htm. [Accessed 06 
January 16]. 
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16/1/2016 Phone Call with Dr Peter Cull (ICT International) 
Dr Peter Cull  

➔ Ex-CSIRO Soil Agronomist 
➔ Did research in growing cotton 
- Tillage creates a bigger surface area - water can evaporate 

(theory is commonly disputed) 
- If you don’t till it conserves moisture 
- Tillage used to remove weeds 
- Leave soil to settle in pots 
- Leave in normal weather conditions so that it receives 

sunlight 
- Clay soils and sandy soils → 2 extremes when in contact with 

water 
- 1.5 years tillage leading up to seed 

 
 
SRP RESEARCH    18/01/2016 
EQUIPMENT USED TO MEASURE MOISTURE 
(SUPPLIED BY ICT INTERNATIONAL) 
 
Decagon EC-5 Sensor — Soil Moisture Meter 
 

What does it do? - Measures volumetric water content of soil 
(capacitance technology) 

Structure - 5cm length Sensor that measures a small 
volume of water.  

- Useful in glasshouses and localised areas of 
soil moisture 

Where is it used? - Aid scientific research 
- Agricultural purposes 
- In factories, it can be used for mineral soils, 

potion soils, rock wool and fertile 

Features - 70 MHz (reduces salinity and textural effects) 
- High resolution allows daily/hourly tracking of 

water use 
- Voltage output proportional to water content 
- Low power requirement  
- Inexpensive  
- Easy installation (in field and nursery pots) 

Set up  - 5cm long  
- 0.3L measurements volume 
- Robust design allows it to be easy pushed 

directly into soil to ensure good accuracy 

  

How it works - Accurately measures water content in an 
soil/soiless media with minimal salinity and 
textural effects 

- Determines volumetric water content by 
measuring the dielectric constant of the 
media using capacitance/frequency domain 
technology 
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ICT International. 2016. Decagon EC-5 Moisture. [ONLINE] Available 
at:http://au.ictinternational.com/products/ec-5/decagon-ec-5-moistu
re/?from=/products/soils/moisture-sensor. [Accessed 18 January 
16]. 
 
Minidisk Infiltrometer 
Hydraulic conductivity  
- Soil property that describes the ease with which the soil pores permit water 

(not vapour) movement.  
- It depends on: type of soil, porosity, and the configuration of the soil pores.  
- In saturated soils, the hydraulic conductivity is represented as Ksat and in 

unsaturated soils, the hydraulic conductivity is represented as K. 
 
Ecosystem Restoration. 2004. Physical Properties: Hydraulic 
Conductivity. [ONLINE] Available at: 
http://ecorestoration.montana.edu/mineland/guide/analytical/physic
al/hydraulic.htm. [Accessed 18 January 16]. 

What does it do? - Provides quick and convenient measurement of 
soil hydraulic conductivity 

Structure - Polycarbonate tube  
- Semi permeable stainless steel sintered disk 
- Adjustable steel tube installed above sample 

chamber (regulates the rate of suction) 
- Suction rate is adjusted to suit the soil type 
- Length: 32.7cm 
- Diameter of tube: 3.1cm 
- Volume of water to operate: 135mL  
- Sintered Stainless Steel Disc: diameter: 4.5 

cm, 3 mm thick 
- Length of Water Reservoir: 21.2 cm 
- Length of Suction Regulation Tube:10.2 cm 
- Length of Mariotte Tube: 28 cm 
- Suction Range:0.5 to 7 cm of suction 

Where is it used? - Soil hydrology studies 
- Classroom 
- Places where they rely on accurate 

measurements of hydraulic conductivity 
- Design irrigation systems 
- Demonstrate hydraulic conductivity 
- Evaluate erosion hazard 
- Gauge impact of forest fires 

Features - Water movement in soil is spatially variable 
- Quick way to test unsaturated hydraulic 

conductivity and infiltration rates 
- Adjustable suction and porous stainless steel 

contact plate ensure reliable soil unsaturated 
hydraulic conductivity measurement 

- Straight forward calculations 

Set up  1. Fill the resevoir 
2. Set the suction 
3. Start measuring the infiltration 

12 



 

Calculation to find 
the unsaturated 
hydraulic 
conductivity  

1. Enter infiltration and elasped time data in the 
spreadsheet calculator 

How it works - Upper and lower chambers are filled with water 
- Top chamber/bubble chamber controls the 

suction 
- Lower chamber like graduated cylinder (volume 

mL) 
- Lower chamber contains volume of water 

infiltrates the soil at a suction rate determined 
by the suction selected in the bubble chamber 

- Bottom has porous sintered stainless steel disk 
(doesn’t let water leak in open air) 

- Small diameter disk- allows undisturbed 
measurements on relatively level soil surfaces 

- When placed on the soil, water leaves the lower 
chamber and infiltrates into soil at rate 
determined by hydraulic properties of the soil 

- Water level drops, record the volume at 
specific time intervals  

- Calculate  

 
 
ICT International. 2016. Mindisk Infiltrometer. [ONLINE] Available at: 
http://www.ictinternational.com/products/s-mini-disk/minidisk-infiltr
ometer/. [Accessed 18 January 16]. 
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27/01/2016 
 
Email to teacher regarding my ideas and her reply below 

 
 

  
 
 
 
 
 
 
 
 

 
 
28/01/2016 
 
In poor farming regions of the world, there are many alternative uses for the 
mulch (e.g., animal feed, thatching materials and fuel) which would reduce its 
availability for use in mulch tilling.  
 
Agriculture Information Bank. 2013. Tillage-An Overview. [ONLINE] Available at: 
https://agrinfobank.wordpress.com/2013/01/27/tillage-an-overview/. 
[Accessed 23 December 15]. 
 
 
 
- On average, local farmers plant two acres of maize each, from which they 
typically harvest around 1,000 kg. 
- But none of the farmers process the maize and turn it into high-value produce 
like flour and animal feed. 
 
Farm Africa. 2015. Maize Farming. [ONLINE] Available at: 
http://www.farmafrica.org/uganda/maize-farming. [Accessed 28 
January 16]. 
 
 
 
 

Top Soil 
 
The quality of our top soil determines the food we consume, the water we drink 
and the air we inhale. The earth's crucial thin layer of soil must be protected, 
maintained, built and nourished. A mulch cover of various materials on soil 
enables, conserves and enhances the world’s delicate soil. 
 
 

14 



 
Natural mulch consists of dead leaves, twigs, fallen branches and 
other plant debris which accumulate on the earth's surface. This 
accumulation will turn into decay. 
 
 
Organic mulches conserve moisture, feed plants, earth worms, 
microbes and other beneficial soil life by composting at the moist 
earth surface. As microbes digest organic materials they give off a 
sticky substance that glues soil particles into a crumb-like structure. 
Carbon dioxide-oxygen exchange necessary for healthy root growth 
and proliferation of beneficial soil life is enhanced. 
 
Crumb-like or crumbly soil structure also allows water to soak in 
better. Water that soaks in is held on the humus and clay particles 
for future plant use. Water amounts higher than the field capacity of 
a soil is filtered by organic matter as it flows downward to feed 
aquifers that supply drinking water. Soils which have lost crumb 
structure need mulch cover to re-build. 
 
People can adapt natural mulching to cropping practices and to 
production and landscape-use of ornamental plants by using 
available living or dead organic matter and inorganic materials. 
 
Reasons for Mulching 
 
A mulch is any material placed on the soil surface to conserve 
moisture, lower soil temperatures around plant roots, prevent 
erosion and reduce weed growth. Mulches can be derived from 
either organic or inorganic materials. 
 
What Do Mulches Do? 
 
- Mulch insulates and protects soil from drying and hard-baking 

effects caused by evaporation of water from soil exposed to hot 

sun and winds. Mulched soils are cooler than non-mulched soils 
and have less fluctuation in soil temperature. Optimum soil 
temperatures and less moisture evaporation from the soil surface 
enables plants to grow evenly. Plant roots find a more favourable 
environment near the soil surface where air content and nutrient 
levels are conducive to good plant growth. 

 
- Mulches break the force of rain and irrigation water thereby 
preventing erosion, soil compaction and crusting. Mulched soils 
absorb water faster. Mulches prevent splashing of mud and certain 
plant disease organisms onto plants and flowers during rain or 
overhead irrigation. The mulch covering excludes light which 
prevents germination of many weed seeds. Fewer weeds provide 
less competition for available moisture and nutrients. Using mulches 
to control weeds is safer than applying herbicides or cultivating 
which can damage tender, newly formed roots. 
 
 
 
Management of Mulches 
 
Apply mulches in a layer 2 to 6 inches thick. Layer thickness 
depends on mulch material, e.g., coarser mulches are applied more 
thickly. Thicker layers of mulch are placed around trees and shrubs 
than in flower or vegetable beds. Four inches of loose fibrous 
materials works well around trees and shrubs. The finer and smaller 
the particle size, the thinner the layer needs to be. Thick layers of 
very fine material block air to the roots of plants. In their search for 
air, roots will grow up into mulch, which can be harmful to plants if 
the layer of mulch is not constantly maintained. Organic mulching 
materials should 
Mulches can increase availability of certain elements in the soil. 
 
Watering with Mulch 
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While mulches do retain moisture in the soil, it will still be necessary 
to water plants growing in mulched soils. Water should be targeted 
beneath the mulch specifically at the root zone of desirable plants. 
Drip irrigation is the most efficient, effective watering technique. 
 
 
When to Water 
 
Soil moisture level is the best criterion for watering. If soil moisture is 
adequate, don't water, even if a plant is wilted. To test for soil 
moisture, probe around plants with your finger. If the soil is moist 
several inches deep, i.e., will form a ball when squeezed, there is 
adequate moisture present.  
 
Organic Mulches 
 
Municipal Tree Trimmings - Using local mulch (from municipal tree 
trimmings) around plants has certain advantages over pine or 
hardwood bark. The contents of the local mulch is much closer to 
the contents of rich compost. The local mulch blend actually feeds 
plants being mulched but bark usually causes nutrients to be robbed 
from plants being mulched. 
 
Bark (Pine) - Ground bark is available mostly from pine trees in sizes 
ranging from 2-inch chunks to a fine grind. It provides an attractive 
long-lasting cover and is usually reddish brown in colour. 
 
Grass clippings - These should be used only before grass seed has 
ripened, must be spread thin (two inches or less) and allowed to dry. 
If applied too thick they will build up heat and foul odours and 
become slimy during decomposition. 
 

Compost - This dark coloured material is easily spread and has 
slight nutrient value. It may be highly satisfactory where available 
from commercial producers or homeowners. 
 
Peat Moss - Fine texture and good colour are characteristic of peat 
moss, but it has a tendency to dry out and become impervious to 
water. It is costly to use in large quantities. Domestic peat moss may 
be so finely ground that it will blow away and is difficult to wet if it 
becomes dry. Water may run off rather than be absorbed by it.  
 
Pine Needles - Needles are green when fresh then turn reddish 
brown to gray upon drying, are long-lasting and supply nutrients as 
they decompose. 
 
Sawdust - If fresh sawdust is incorporated into the soil, 
supplemental nitrogen should be added to prevent nutrient 
deficiencies. 
 
Shavings - Shavings last longer than sawdust and will not mat as 
badly, decompose rapidly but blow away easily during strong winds. 
Wood chips mixed with shavings pull a lot of nitrogen from soil. 
Nitrogen level must be increased. 
 
Straw - Straw is coarser and more durable than most kinds of hay. 
Straw requires applications of nitrogen because of its 
non-decomposed nature. 
 
Wood Chips - In landscape operations wood chips offer a useful 
method for disposing of waste twigs and branches. It is good mulch, 
coarser than sawdust and less likely to cause nitrogen deficiency. 
Wood chips are long-lasting, lie flat, and do not blow away easily in 
strong winds. 
 
Inorganic Mulches 
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Inorganic materials used for mulches do not add nutrients or humus 
to soil and do not decompose except after long exposure to 
weathering. 
 
Crushed Rock - Crushed volcanic rock or stones are available in 
many colours or sizes and make a permanent cover. These materials 
are especially useful around plants subject to crown rot. Spread 
deeply, crushed rock can be walked on immediately after watering. 
Remember that white rock radiates sunlight and can create too 
much heat for most plants to survive. Black rock absorbs heat and 
can cause soil temperatures to be hotter than normal. 
 
Pea Gravel - It is usually applied 2 to 4 inches deep and can be 
reused indefinitely. Pea gravel in various sizes is especially good for 
soil surface around plants in containers. 
 
Plastic Film - Plastic film is used to cover vegetable beds. In 
ornamentals it is often used under gravel or stone mulches. It is not 
practical under sharp stones unless used with 1-inch layer of sand 
between soil and stones. Plastic is difficult to dispose of when used 
on large areas. 
 
AgriLife Extension. 2015. Mulches for enhanced, low-cost, 
low-maintenance landscapes. [ONLINE] Available at: 
http://aggie-horticulture.tamu.edu/archives/parsons/drought/mulche
s.html. [Accessed 28 January 16]. 
 

Mulch Materials 
Plant material can be used as a mulch, including crop residues like 
leaves, stalks, and corn husks. 
 

- Hay: Hay is high in nutrients and is available locally in many 
regions. Rather than passing the hay through a cow and using the 
resulting manure as a fertiliser, the hay is a whole-foods resource 
that can be fed directly to the organisms in the soil. 

 
- Straw: Straw is lower in nutrients but is often cheaper and readily 

available, and should not contain weed seeds. 
 
- Chipped Branch Wood: Chipped Branch Wood, made from 

deciduous branches less than 7 cm in diameter, can be used as 
an effective mulch. The lignans are broken done slowly by fungal 
activity, resulting in a stable humus similar to that of a forest.  

-  
- Chipped Branch Wood is different in nature than the woodchips 

that are commonly used as mulch material (woodchips made from 
large branches or trunks have an imbalanced carbon/nitrogen 
ratio, and can cause nitrogen lock-up for years if mixed with the 
soil). 

 
- Cardboard: Cardboard is lower in nutrients, though is easily 
accessible and simple to spread in sheets at the beginning of the 
season. It surpasses weeds with ease. Cardboard can be covered in 
another layer of mulching material, such as hay. 
 
- Newspaper: Lower in nutrients, though easily accessible. Use only 
black-and-white, non-glossy newspaper. 
 
- Grass clippings: Use in moderation. 
 
- Leaf mould: Leaves are more appropriate for mulch if they are 
allowed to break down for a few months in advance. 
 
- Green manures / cover crops: Green manures and cover crops are 
typically incorporated with the soil after being cut down, though 
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alternately they can be left on the surface of the soil as a mulch. 
Depending on the green manure selected, they can help bring 
significant nitrogen and biomass. 
 
- Living mulch: Living mulches keep the soil covered with living 
plants, which, like other mulches, helps to protect soil that would 
otherwise be bare. (Eg. Between rows of vegetables, the pathways 
can be planted with a living mulch of dwarf white clover.) 
 
- Meadow clippings: Plants that are trimmed from a meadow can 
work well as a mulch 
 
- Comfrey: Comfrey plants have a long taproot, bringing up nutrients 
from deep within the soil. The nutrient-dense leaves of the comfrey 
plant can be used as a mulch. A patch of comfrey can be planted for 
this purpose. Established plants are very difficult to remove. 
 
- Seaweed: Seaweed can be used as a mulch. Wary of potential 
contaminants in the water supply, and high levels of salt can burn 
the plant roots. 
 
- Regionally-specific mulch materials: There is often the possibility 

of diverting materials from the waste stream, such as spent hops 
from breweries, buckwheat hulls, or shells from the nut industry. 

 
 
Veganic Agriculture Network. 2011. Mulches. [ONLINE] Available at: 
http://www.goveganic.net/article124.html. [Accessed 28 January 16] 
 
 
 
 
Maize 
 

Maize/Corn is a member of the grass family Poaceae. It is  grown in 
agroecological environments and is produced more than any other 
grain annually. 50 species of maize exist all identified by their colour, 
texture, grain shape and size. The white, yellow and red corn are the 
most common types however the white and yellow varieties are 
preferred by most people (depending on the region).The grains are 
rich in vitamins A, C and E, carbohydrates, essential minerals and 
contain 9% protein. They are also rich in dietary fibre and calories 
which are a good source of energy. 
 
Importance 
 
Maize is the most important cereal crop in sub-Saharan Africa and 
an important staple food for more than 1.2 billion people in 
sub-Saharan Africa and Latin America. Every part of the corn can be 
used for both food and non-food products. 
 
- In industrialised countries, maize is largely used as livestock feed 

and as a raw material for industrial products. Maize accounts for 
30−50% of low-income household expenditures in Eastern and 
Southern Africa.  

- A heavy reliance on maize in the diet, however, can lead to 
malnutrition and vitamin deficiency diseases such as night 
blindness and kwashiorkor. 

 
 
Kwashiorkor - Kwashiorkor is a life-threatening and debilitating form 
of malnutrition. It’s caused by a lack of protein in the diet. 
 
Healthline. 2015. Kwashiorkor. [ONLINE] Available at: 
http://www.healthline.com/health/kwashiorkor#Overview1. 
[Accessed 28 January 16]. 
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Production 
- Africa produces 6.5% and the largest African producer is Nigeria 

with nearly 8 million tons, followed by South Africa.  
- Africa imports 28% of the required maize from countries outside 

the continent. 
- Most maize production in Africa is rain fed. Irregular rainfall can 
trigger famines during occasional droughts. 
 
Harvesting 
- 158 million hectares of maize are harvested worldwide.  
- Africa harvests 29 million hectares, with Nigeria, the largest 

producer in SSA, harvesting 3%, followed by Tanzania. 
 
Consumption 
- Worldwide consumption of maize is more than 116 million tons, 

with Africa consuming 30%  
- Lesotho has the largest consumption per capita with 174 kg per 

year.  
- Eastern and Southern Africa uses 85% of its production as food, 

while Africa as a whole uses 95%, compared to other world 
regions that use most of its maize as animal feed. 

- Ninety percent of white maize consumption is in Africa and 
Central America.  

- It fetches premium prices in Southern Africa where it represents 
the main staple food.  

- Yellow maize is preferred in most parts of South America and the 
Caribbean.  

- It is also the preferred animal feed in many regions as it gives a 
yellow colour to poultry, egg yolks and animal fat. 

- Maize is processed and prepared in various forms depending on 
the country.  

- Ground maize is prepared into porridge in Eastern and Southern 
Africa 

- Maize flour is prepared into porridge in West Africa.  
- Ground maize is also fried or baked in many countries. In all parts 

of Africa 
- Green (fresh) maize is boiled or roasted on its cob and served as a 

snack. 
IITA Research to nourish Africa. 2009. Maize. [ONLINE] Available at: 
http://www.iita.org/maize. [Accessed 29 January 16]. 
 
using the husk of the maize as  a mulch 
 

 
Cover Crops 
- A crop grown for the protection and enrichment of the soil. 
Cover crops are used for: 
Suppressing weeds 
Protecting soil from rain or runoff 
Improving soil aggregate stability 
Reducing surface crusting 
Adding active organic matter to soil 
Breaking hardpan 
Fixing nitrogen 
Scavenging soil nitrogen 
Suppressing soil diseases and pests 
 
Cornell University : Department of Agriculture and Life Sciences. 
2009. Why use cover crops in vegetable rotations. [ONLINE] 
Available at: http://covercrops.cals.cornell.edu/. [Accessed 28 
January 16]. 
 
 
 EFFECTS OF NITROGEN IN SOIL 
Francis Chilenga  (Principal Agricultural Extension Officer at the Karonga 
Agricultural Development Division, Malawi) stresses that different crops have 
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different rooting depths, resulting in differences in how they draw nutrients and 
moisture from different layers. 
  
“If [maize is] alternated with legumes, soil fertility is improved because legumes 
fix nitrogen in the soil,” says Chilenga. “This calls for farmers to adopt 
conservation agriculture because, among others, it improves soil structure, 
water retention, organic matter content and fertility. All these lead to higher and 
more stable yields.” 
 
 
Sanje Msiska. 2016. Crop rotations increase maize yields in Malawi. 
[ONLINE] Available at: 
http://www.scidev.net/sub-saharan-africa/farming/news/crop-rotatio
n-maize-yields-malawi.html. [Accessed 28 January 16]. 
Arturo Warman. 1988. Corn and Capatalism. [ONLINE] Available at: 
https://books.google.com.au/books?id=cRnjAQAAQBAJ&dq=corn+
husk+protection&source=gbs_navlinks_s. [Accessed 01 February 
16]. 
 
29/1/2016 
Email to teacher 
 

 
 
30/1/2016 
Reply from teacher 

 
 
 
 
 
31/1/2016 
Email to teacher 

 
 
Reply from teacher 

 
 
31/1/2016 Using landfill materials as mulch 
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Paper Life Cycle. 2008. What goes into Landfill. [ONLINE] Available 
at: 
http://thepaperlifecycle.org/end-of-life/in-depth/what-goes-into-the-l
andfill/. [Accessed 01 February 16]. 
 

3/2/2016 
Form was completed in class outlining my ideas for my SRP (as 
seen in the proposal) 
 
4/2/2016 → Looked more into hemp 
 
Industrial hemp can be grown as a fibre, seed, or dual-purpose crop. 
 
Although hemp is not grown in the United States, both finished 
hemp products and raw material inputs are imported and sold for 
use in manufacturing for a wide range of product categories. 
 
Hemp fibres are used in a wide range of products, including fabrics 
and textiles, yarns and spun fibers, paper, carpeting, home 
furnishings, construction and insulation materials, auto 
parts, and composites.  
Hurds are used in various applications such as animal bedding, 
material, inputs, papermaking, and composites. Hemp seed and oil 
cake are used in a range of foods and 
beverages, and can be an alternative food protein source. 
Oil from the crushed hemp seed is used as an ingredient in a range 
of body-care products and nutritional supplements. 
Hemp seed is also used for industrial oils, cosmetics and personal 
care products, and pharmaceuticals, among 
other composites. 
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When crops are rotated it enables pests to be killed (pests of corn 
will be different to pests of beans) 
Crop residue can be used to nourish the soil 
 
6/2/2016 → Worked on proposal 
 
7/2/2016 
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