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FOREWARD 

 

Sustainable Land Management Promotion Project (SLMP) has been implemented in 

collaboration between Malawi and Japanese Governments for purpose of improving land 

management technologies of small-scale farmers in Malawi by focusing on soil fertility 

improvement. The Project has undertaken a number of activities for 4 years from November 

2011 to October 2015 to promote effective use of organic fertilizers (compost manures) for 

better crop production. This manual has been compiled to assist farmers and field extension 

staff in understanding and practicing appropriate compost making and application technologies 

in their fields. 
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1. Introduction 

Malawi soils are low in soil fertility and organic fertilizers are very important in a number of 

ways and are regarded as the best way of improving soil fertility. It has multipurpose nature 

such as provision of essential nutrients to crops but release of nutrients depends on quantity, 

quality and type of organic material. The use of organic materials is sustainable practice 

because it improves soil structure, support macro and micro fauna and flora. These include 

earthworms, millipedes, beetles, and bacteria, fungi which decompose organic materials and 

recycling nutrients in the cropping systems. Therefore, soil without organic matter is devoid of 

life thus becoming deficient in nutrients requiring more inorganic fertilizers and soil structure is 

destroyed. The sources of organic matter are crop residues, farm yard manure, compost 

manure, green manure and recycling of industrial wastes.  

Inorganic fertilizers are chemical fertilizers which provide exact types and quantities of 

nutrients required for the intended level of yield in a season. Inorganic fertilizers are very crucial 

if there are soil nutrient deficiencies which cannot be addressed by organic fertilizers. However, 

use of organic fertilizers in combination with inorganic fertilizers improves fertilizer use 

efficiency (Chilimba et al., 2012). The strategy is to maximize the use of organic fertilizers while 

applying less of the chemical fertilizers. The idea is to improve the chemical fertilizer use-

efficiency; and to build up soil fertility with organic manures. This manual has focused on the 

three composting methods; namely, Changu, Windrow and Bokasi among others. 

 

 

 

 
Changu compost 

 

 
Windrow compost 

 

 
Bokasi compost 

Three types of composts promoted by the SLMP Project 
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1.1 Importance and Benefits of Composting 

Composting is a mixture of organic residues from plants and animals that are piled, 

moistened and allowed to decompose in the process of becoming humus. Humus is the dark, 

crumbly mass which is found on the forest floor. Humus is the home of many forms of life (fungi, 

bacteria, insects, larvae, etc.) which are all involved in the breaking down of organic matter 

and building humus. This life is necessary for a healthy root development of the plant. When 

plant roots are healthy, the leaves, fruits and seeds will also be healthy. A soil which lacks 

humus will grow plants which are more easily diseased and attacked by insects. A crop grown 

with only chemical fertilizers will have weak roots. A soil lacking humus also dries out fast, 

while under wet conditions it will tend to become waterlogged. Soil with humus will hold water 

much longer and will stay crumbly when wet. We call soil which contains humus a living soil 

(KATC, 2001). 

Water Retention-Humus can hold 20 times its weight in water. Compared with soil, humus 

can hold hour times more water. A soil that rich in humus is more drought resistant. Good Soil 

Structure-Humus is light and fluffy. It allows air to circulate easily and makes soil easy to work. 

Nutrient retention-Humus holds mineral nutrients safe from being washed away in the rain or 

irrigated water, yet in a form that is readily available to plant. Balanced pH-Humus moderates 

too much acid or alkaline conditions in the soil, which is known as ‘buffering’. Trapped Soil 

Toxins-Humus can immobilize many toxic elements in the soil from being available to the plant 

or other soil organisms. 

Composting in heaps is an extension of a process that is going on almost everywhere in 

nature. When a crop is harvested, the trash/straw that is left on fields after harvesting decays 

into humus. Leaves that fall turn the forest floor into a compost area. When farmers start to 

prepare the fields using fire, this cycle is 

broken and valuable crops will be lost. The 

fertility of all soils of the earth has been 

achieved and maintained by the decaying 

of organic matter. 

Composting is also useful because 

certain materials such as manure and 

kitchen wastes may not be easy to handle 

if used directly on the fields. After 

composting, these materials would be free 

of unpleasant smells. 

  

 
Compost – a living organism 

(Source: MACO 2002) 
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1.2 Factors affecting Composting Process 

Composting can be divided into two categories by the nature of the decomposition process. 

One is anaerobic composting in which decomposition occurs where oxygen (O) is absent or in 

limited supply. The other is aerobic composting that takes place in the presence of ample O. 

While more nutrients are lost from the materials by aerobic composting, it is considered more 

efficient and useful than anaerobic composting for crop production. Hence aerobic composting 

is commonly used in farming. The following are the factors that farmers need to pay attention 

in making high quality composts (FAO, 2003). 

1) Aeration 

Aerobic composting requires large amounts of O, particularly at the initial stage. Aeration 

is the source of O, thus, indispensable for aerobic composting. Where the supply of O is not 

sufficient, the growth of aerobic micro-organisms is limited, resulting in slower decomposition. 

Moreover, aeration removes excessive heat, water vapor and other gases trapped in the pile. 

Heat removal is particularly important in warm climates as the risk of overheating and fire is 

higher. Therefore, good aeration is indispensable for efficient composting. It may be achieved 

by controlling the physical quality of the materials (particle size and moisture content), pile size 

and ventilation and by ensuring adequate frequency of turning. 

2) Moisture 

Moisture is necessary to support the metabolic activity of the micro-organisms. Composting 

materials should maintain moisture content of 40–65 %. Where the pile is too dry, composting 

occurs more slowly, while moisture content in excess of 65 % develops anaerobic conditions. 

In practice, it is advisable to start the pile with moisture content of 50–60 %, finishing at about 

30 %. 

3) Nutrients 

Micro-organisms require carbon (C), nitrogen (N), phosphorus (P) and potassium (K) as 

the primary nutrients. Of particular importance is the C/N ratio of raw materials. The optimal 

C/N ratio of raw materials is between 25:1 and 30:1 although ratios between 20:1 and 40:1 are 

also acceptable. Where the ratio is higher than 40:1, the growth of micro-organisms is limited, 

resulting in a longer composting time. The C/N ratio of less than 20:1 leads to underutilization 

of N and the excess may be lost to the atmosphere as ammonia or nitrous oxide, and odor can 

be a problem. The C/N ratio of the final product should be between about 10:1 and 15:1. 

4) Temperature 

The process of composting involves two temperature ranges: mesophilic and thermophilic. 
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While the ideal temperature for the initial composting stage is 20–45 °C, at subsequent stages 

with the thermophilic organisms taking over, a temperature range of 50–70 °C may be ideal. 

High temperatures characterize the aerobic composting process and serve as signs of 

vigorous microbial activities. Pathogens are normally destroyed at 55 °C and above, while the 

critical point for elimination of weed seeds is 62 °C. Turnings and aeration can be used to 

regulate temperature. 

5) Lignin content 

Lignin is one of the main constituents of plant cell walls, and its complex chemical structure 

makes it highly resistant to microbial degradation (Richard, 1996). This nature of lignin has two 

implications. One is that lignin reduces the bioavailability of the other cell-wall constituents, 

making the actual C/N ratio (viz. ratio of biodegradable C to N) lower than the one normally 

cited. The other is that lignin serves as a porosity enhancer, which creates favorable conditions 

for aerobic composting. Therefore, while the addition of lignin-decomposing fungi may in some 

cases increase available C, accelerate composting and reduce N loss, in other cases it may 

result in a higher actual C/N ratio and poor porosity, both of which prolong composting time. 

6) Decomposability 

In order to use plant residues effectively, not only element composition but also 

decomposability needs to be examined. Decomposition process is largely influenced by 

nutrient status and soil organic matter contents. Organic matter is composed of labile and 

refractive elements which are determinants to decomposability. Acid detergent soluble organic 

matter is considered to be a good indicator of labile organic matter and insoluble part in acid 

detergent is named as ‘Acid Digestion Fiber (ADF)’ as illustrated below. 

 

 

Composition of different materials in compost 
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ADF contains more lignin which would remain in soils for over 3 years. Maize bran and 

Tephrosia contains over 70% of acid soluble organic matter while maize stalk has 54.3%.  

 

7) Polyphenols 

Polyphenols include hydrolysable and condensed tannins (Schorth, 2003). Insoluble 

condensed tannins bind the cell walls and proteins and make them physically or chemically 

less accessible to decomposers. Soluble condensed and hydrolysable tannins react with 

proteins and reduce their microbial degradation and thus N release. Polyphenols and lignin 

are attracting more attention as inhibiting factors. 

 

8) pH value 

Although the natural buffering effect of the composting process lends itself to accepting 

material with a wide range of pH, the pH level should not exceed eight. At higher pH levels, 

more ammonia gas is generated and may be lost to the atmosphere. 
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2. Composting Methods promoted by SLMP Project 

There are different methods of composting and in the SLMP Project three methods have 

been selected for extension, namely; Changu, Windrow and Bokasi. In all of these 3 

composting methods, site selection is vital as it eases transportation costs hence should be 

near to the garden and water source and preferably on a flat ground. 

 

2.1 Changu Composting Method 

Changu is a composting method where a mixture of raw materials is piled in a circle 

forming a conical shape that is turned on regular basis. 

 

(1) Ingredient materials for Changu composting 

As is the case for other types of compost, the Changu compost can be made using any 

organic materials notably crop residues. Under the SLMP Project, the following combination of 

locally available materials have been recommended to use as ingredients: 

 

Category Materials for Changu Composting (Typical Examples) 
Basal 

materials 

 Dry stalks and leaves of maize 

 Dry stalks and leaves of legume crops (soybean, groundnuts, other beans, 

etc.) 

 Fresh or dry grasses, tree leaves could be added when available. 

Booster 

materials 

 Livestock manure (Khola, cattle dung, goat dung, chicken dropping, etc.) 

[- as source of Nitrogen and to assist breakdown of the dry material.] 

 Virgin soils (uncultivated soils) from forests or dambo areas 

[- to introduce microorganisms to breakdown the dry material.] 

 Anthill soils 

[- to increase mineral nutrients.] 

 Wood ash 

[-to help neutralize soil pH] 

Water Adequate amount of water is required in the decomposing process. 

 

Approximate amount of materials required for making a heap of Changu compost (1.5 m 

diameter x 1.5 m height) and expected amount to be prepared are shown below (amount is 

based on the experiment undertaken at Lunyangwa station in 2013/14 season): 
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Materials Required Volume (unit) Weight (kg) 

1) Dry stalks and leaves of Maize (chopped) 15 - 20 (x wheelbarrow) 90 - 120 

2) Soya or/and Groundnuts residues (chopped) 5 - 10 (x wheelbarrow) 40 - 80 

3) Khola/Cattle/Goat dung 30 - 40 (x shovel) 90 - 120 

4) Virgin soils 20 - 30 (x shovel) 10 - 20 

5) Wood ash 8 - 10 (x shovel) 8 - 10 

Amount of compost to be made 6 - 7 (x 50kg sack) 300 - 350 
 

 
Amount of materials required for making a Changu compost heap 

 

(2) Step by step process of making Changu compost 

The following is the procedure to make a Changu compost heap. 

 
1) Collect all the materials to be 

used in the compost heap. 

  
2) Chop the fibrous materials 

(maize stalks, legume 
residues) into smaller pieces 
with a Panga knife. The 
pieces should be from 5 to 10 
cm long. 
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3) Collect soil from virgin land 
that has never been planted 
to any crop before but has a 
good plant-ground cover (e.g. 
dambo or forest soils) or from 
orchard (e.g. under banana 
trees). 

 
(Such kinds of soil contain a 
lot of active microorganisms 
to facilitate decomposition of 
the materials.) 

 
4) Mark the area where you are 

making the heap using pegs, 
then clear the surface on the 
ground at least 2 m diameter 
for easy marking preferably 
under the tree or shed to 
reduce evaporation. 

  
5) Prepare a 1.5 m pole and 

place it vertically in the middle 
of the created bed. This will 
help piling the materials easily 
and facilitating ventilation in 
the decomposition process. 

  
6) If the ground is dry, water the 

base which facilitates 
activities of micro-organisms. 
Heap 20 cm thick layer of 
composting materials over the 
area marked. This will form 
the base of the heap. 

  
7) Water the layer adequately 

until just it oozes out when the 
materials are squeezed, to 
induce decomposition.  
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8) Add layer of booster 

(khola/animal manure, virgin 
/anthill soils and ash) on top 
to a height of 3 to 5 cm thick. 
Water the booster layer 
adequately. 

  
9) Repeat the above process 

with the diameter of each 
subsequent layer reducing 
until the heap is around 1.5 m 
high, thereby attaining a 
conical shape. 

  
10) Cover the heap with 

appropriate materials (e.g. 
grass, banana leaves, plastic 
sheets) to reduce 
evaporation. 

  
11) After 2-3 days, the heap will 

have formed distinctive layers 
and decomposition should 
have started in the pile. 
It usually takes 6-8 weeks for 
the Changu to complete the 
decomposition process. 

  
 

Please refer to 2.4 Monitoring and Management of Decomposition Process for the 
management of the compost on page 18. 
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2.2 Windrow Composting Method 

Windrow composting consists of placing the mixture of raw materials in long narrow piles 

called wind-rows that are agitated or turned on regular basis (NRAES, 1992). 

 

(1) Materials required for Windrow composts 

There is a variety of materials used to make the Windrow compost such as wood ash, dry 

grass, green leaves, green grass, banana sheathes, anthill soils, uncultivated top soil, maize 

stalks and fresh cattle dung. The size is bigger than other types of compost producing more 

amounts at once. The compost heap if properly made will mature in 3-4 week time. Only two 

heaps of this size will be enough for 0.4 ha (1acre). Under the SLMP Project, locally available 

materials shown below have been recommended to use: 

 

Category Materials for Windrow Composting (Typical Examples) 
Basal 
materials 

 Dry stalks and leaves of maize 
 Dry stalks and leaves of legume crops (soybean, groundnuts, other beans, 

etc.) 
 Fresh or dry grasses, tree leaves could be added when available. 

Booster 
materials 

 Livestock manure (Khola, cattle dung, goat dung, chicken dropping, etc.) 
[- as source of Nitrogen and to assist breakdown of the dry material.] 

 Virgin soils (uncultivated soils) from forests or dambo areas 
[- to introduce microorganisms to breakdown the dry material.] 

 Anthill soils 
[- to increase mineral nutrients.] 

 Wood ash 
[-to help neutralize soil pH] 

Water  Adequate amount of water is required in the decomposing process. 
 

Approximate amount of materials required for making a heap of Windrow (1 m width x 3 m 

length x 1 m height) 

 

Materials Volume (unit) Weight (kg) 

1) Dry stalks and leaves of Maize (chopped) 40 - 50 (x wheelbarrow) 240 – 300 

2) Soya or/and Groundnuts residues (chopped) 15 - 20 (x wheelbarrow) 120 – 160 

3) Khola/Cattle/Goat dung 50 - 60 (x shovel) 150 – 180 

4) Virgin soils 35 - 40 (x shovel) 35 – 40 

5) Wood ash 15 - 20 (x shovel) 15 – 20 

Amount of compost to be made 10 - 15 (x 50kg sack) 500 - 550 
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Amount of materials required for making a Windrow compost heap 

 

(2) Step by step process of making Windrow compost 

The following is the procedure to make a Windrow compost heap. 

 
1) Collect all the materials to be 

used in the compost heap. 

  
2) Chop the fibrous materials 

(maize stalks, legume 
residues) into smaller pieces 
with a Panga knife. The 
pieces should be from 5 to 10 
cm long. 

  
3) Collect soil from virgin land 

that has never been planted 
to any crop before but has a 
good plant-ground cover (e.g. 
dambo or forest soils) or from 
orchard (e.g. under banana 
trees). 
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4) Level the ground and 

measure 1 m width and 3 m 
length. Then mark the lines 
with long firm sticks in the 
corner of the heap. 
Dig around the measured 
area to allow water drain 
easily.   

5) If the ground is dry, water the 
base (3-5 cans of water). 
Water facilitates activities of 
micro-organisms below the 
laid materials. 
Lay some chopped tree 
branches or grasses. This will 
form the base of the heap.   

6) Heap 20 cm thick layer of 
composting materials (crop 
residues and grasses) over 
the laid branches or twigs. 

  
7) Water the layer adequately 

until just it oozes out when 
the materials are squeezed, 
to induce the decomposition 
process.  

  
8) Add layer of booster 

materials (khola/animal 
manure, virgin /anthill soils 
and ash) on top to a height of 
3 to 5 cm thick. Water the 
booster layer adequately. 
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9) Mount the second layer of 

crop residues to a height of 
20 cm and add the booster 
layer and water. 

  
10) Repeat the above process 

until the heap has reached 
around 1 to 1.5 m high 
(usually 3 to 4 layers). 

  
11) Cover the heap with 

appropriate materials (e.g. 
grass, banana leaves, plastic 
sheets) to reduce 
evaporation. 

  
12) After 2-3 days, the heap will 

have formed distinctive layers 
and decomposition should 
have started in the pile. 
It usually takes 6-8 weeks for 
the Windrow to complete the 
decomposition process. 

  
 

Please refer to 2.4 Monitoring and Management of Decomposition Process for the 
management of the compost on page 18. 
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2.3 Bokasi Composting Method 

Bokasi is a kind of quick made and quick effect compost. Fermented mixed organic fertilizer 

materials such as plant residues or compost that fully utilizes the ability of aerobic 

microorganisms. 

 

(1) Materials required for Bokasi compost 

The locally available materials shown below have been recommended to use for making 

the Bokasi compost under the SLMP Project: 

Category Materials for Bokasi Composting (Typical Examples) 
Basal 
materials 

 Dry stalks and leaves of maize 
 Dry stalks and leaves of legume crops (soybean, groundnuts, other beans, 

etc.) 
 Fresh grasses rich in nitrogen such as Tithonia, Gliricidia, Lantana Camara, 

other leguminous plants. 
Booster 
materials 

 Fresh livestock manure (Khola, cattle/goat dung, chicken dropping, etc.) 
[- as source of Nitrogen and to assist breakdown of the dry material.] 

 Virgin soils (uncultivated soils) from forests or dambo areas 
[- to introduce microorganisms to breakdown the dry material.] 

 Anthill soils 
[- to increase mineral nutrients.] 

 Wood ash 
[-to help neutralize soil pH] 

 Dry yeast, rotten fruits or fermented maize bran (Gaga) soaked in water over 
a night. 
[-to increase the fermentation process.] 

Water Adequate amount of water is required in the decomposing process. 
 

Approximate amount of materials required for making a heap of Bokasi compost is shown 

below (based on the experiment undertaken at Lunyangwa in 2013/14 season): 

 

Materials Volume (unit) Weight (kg) 

1) Dry stalks and leaves of Maize (chopped) 5 - 8 (x wheelbarrow) 30 - 48 

2) Soya or/and Groundnuts residues (chopped) 3 - 4 (x wheelbarrow) 24 - 32 

3) Khola/Cattle/Goat dung or Chicken manure 20 - 30 (x shovel) 60 - 90 

4) Virgin soils 20 - 30 (x shovel) 20 - 30 

5) Wood ash 3 - 5 (x shovel) 3 - 5 

6) Fermented Gaga 0.5 (x shovel) 1 - 2 

Amount of compost to be made 2 - 3 (x 50kg sack) 100 - 150 
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Amount of materials required for making a Bokasi compost heap 

 

(2) Step by step process of making Bokasi compost 

The following is the procedure to make a Bokasi compost heap. 

 
1) Collect fresh animal manure 

from khola/garden. If crop 
residues or grasses are put in 
the khola overnight, you can 
collect good amount of 
manure in the morning. 

  
2) Collect enough amount of 

crop residue, then chop 
fibrous materials (maize 
stalks, legume residues) into 
smaller pieces with a Panga 
knife. The pieces should be 
about 5 to 10 cm long. 

  
3) Collect green plant such as 

Gliricidia, Lantana Camara 
and other leguminous plants. 
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4) Collect soil from virgin land 

that has never been planted 
to any crop before but has a 
good plant-ground cover (e.g. 
dambo or forest soils) or from 
orchard (e.g. under banana 
trees). 

  
(Such kinds of soil contain a 
lot of active microorganisms 
to facilitate decomposition of 
the materials.) 

 

5) Prepare half tea-spoon Yeast 
(powder) and sugar diluted in 
500 ml of water to help 
fermentation process. 
If Yeast is not obtainable, 0.5 
parts of 20 liter pail of maize 
bran (Gaga) soaked in water 
over a night can be used for 
the same purpose.   

6) Make 3 heaps of crop 
residues and add other 
materials on each heap. 

  
7) Mix smaller portion of all 

materials while sprinkling 
adequate water. 

  
 

 

 

 

 



SLMP Extension Manual for Compost Making & Application Techniques in Malawi 

 

 
 

17 
 

 
8) Check the water content of 

the heaps by holding the 
materials and letting them 
loose. Too much water will 
spoil the quality of the 
compost. 

 
9) Mix all smaller heaps to come 

up with a big heap. 
Cover the heap with a plastic 
sheet or any plant material 
(banana leaves, grass, etc.) 
to maintain moisture and 
temperature. 

  

10) After 1-2 days, the 
temperature of the heap rises 
up to more than 60 degree 
centigrade which may kill 
microorganisms. 
If it is too hot, provide an 
opening or break the heap in 
order to decrease the 
temperature to normal 30-45 
degree centigrade, make 
heap again and cover it. 

  

11) Depending on weather 
conditions, the heap should 
be watered where necessary. 
Likewise when turning (every 
3 weeks), the pile should be 
turned in such a way that the 
layers mix and continue 
monitoring for warmth and 
moisture every 3 days. 
It usually takes 3-4 weeks for 
the Bokasi to complete the 
decomposition process. 

  

 

Please refer to 2.4 Monitoring and Management of Decomposition Process for the 

management of the compost on page 18. 
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2.4 Monitoring and Management of Decomposition Process 

Making the heaps is not the end of compost making work. As explained earlier, moisture 

and temperature in the composting process are very important factors to affect the quality of 

compost. Monitoring of two factors is required to make good quality composts. Regular turning 

is also important for aeration as well as controlling the moisture and temperature. 

 

(1) Monitoring moisture level 

Check the water content of 
the heaps by holding the 
materials and letting them 
loose.  
As a rule of thumb, the 
materials are too wet if water 
can be squeezed out of a 
handful and too dry if the 
handful does not feel moist to 
the touch. 

 
 

(2) Monitoring temperature 

1) Take a long, sharp, pointed stick and drive it into the pile at 
an angle. The stick, when removed, will be warm which 
indicates microbial activity and decomposition has started. 
If the stick is not warm then something must be wrong. 

 
2) The stick also helps you to check on the condition of the 

compost from time to time. It will show the heap is wet or 
dry. 
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(3) Regular turning 

1) The first turn should be carried out 4 – 7 days after building 
the heap. Turning is done by putting the top layers down. 
The materials will decompose faster if the compost pile is 
turned regularly (every 4 – 7 days). 

 
2) Turn the material in the center outward while the outside 

material should go towards the center (Changu). This 
mixes the materials and adds air, which is essential for 
good decomposition. 

 
3) There is need for a spray of water as you are turning the 

heap if the materials are too dry. 

 
4) The compost would be ready after the fourth turning or 

approximately 8 weeks though the decomposition speed is 
affected by the nature of material used. The softer and 
greener the material is, the faster it will decompose. 

 
 

(4) Storage of Matured Composts 

Well-decomposed compost manure 
could be stored in bags or under 
shed at cool place with preventing 
damage by animals or rains. It can 
be stored over 6 months if well 
kept. 
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2.5 Mode of Compost Manure Application 

Farmers are encouraged to apply compost manure both for basal during land preparation 

(not less than a month before planting) and top dressing. The recommended rates according 

to expected level of Nitrogen (N) supply are shown below: 

 

Mode of Application Compost only Compost + Chemical Fertilizer 
Dressing Basal Top Basal Top (urea) 

Recommended Rate (t/ha) 4.4 4.4 4.4 100 (kg) 

(Target 92kg N/ha) (t/acre) 1.8 1.8 1.8 40 (kg) 

Medium Rate (t/ha) 3.3 3.3 3.3 76 (kg) 

(Target 69kg N/ha) (t/acre) 1.3 1.3 1.3 30 (kg) 

Modest Rate (t/ha) 2.2 2.2 2.2 50 (kg) 

(Target 46kg N/ha) (t/acre) 0.9 0.9 0.9 20 (kg) 

 
1) In order to apply 4.4 t/ha (1.8 

t/acre) of compost, apply one-
handful of compost manure per a 
planting station or half-pail (20L) of 
compost in 8  m length (8 steps) 
along the farrow. 

2) In order to apply 3.3 t/ha (1.3 
t/acre) of compost, apply one-third-
handful per a planting station or 
one-third-pail (20L) of compost in 8 
m length (8 steps) along the farrow. 

3) In order to apply 2.2 t/ha (0.9 
t/acre) of compost, apply half-
handful per a planting station or 
quarter-pail (20L) of compost in 8 m 
length (8 steps) along the farrow. 

  

  

 

Number of heaps required to apply the above-explained rates are estimated as shown below: 

 

 No. of Heaps by Compost Type 
Mode of Application Changu Windrow Bokasi 

Recommended Rate (4.4 t/ha) 13-14 8-9 29-36 

Medium Rate (3.3 t/ha) 9-10 6-7 22-27 

Modest Rate (2.2 t/ha) 6-7 4-5 14-18 



SLMP Extension Manual for Compost Making & Application Techniques in Malawi 

 

 
 

21 
 

3. Effects of Compost Manure on Maize Growth and Production 

(1) Improvement of maize growth and yield 
The demonstration/trial fields were set up at Lunyangwa Agricultural Research Station 

during 2012/13 farming season on a land that was fallowed for some years. Since the soils of 

this land were extremely acidic and very poor in nutrients at the beginning, the maize growth 

at the farm was very bad and harvest was almost nil in the first season (2012/13). However, 

the continuous application of compost manure to the farm in the past 3 years has substantially 

improved the soil fertility; hence resulted in remarkable improvement of crop growth and yield 

as shown in the pictures below. The same effects of compost manure application have been 

observed in the farmers’ fields as well. 

 

March 27, 2013 （Before application）  February 19, 2015 (After application) 

 

 

 

 

 

 

Effects of compost manure application observed at Lunyangwa Research Station 

(Difference of Crop stand in 2012/13 and 2014/15 cropping season) 

 

Maize growth with compost application was shown much faster and better than that with 

chemical fertilizer application at 4th week after emergency observed at Lunyangwa. 
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Effects of compost manure application on maize growth (4th week) 

 

(2) Provision of essential nutrients to maize 
The compost trials showed that application of compost manure could substantially improve 

the soil properties and nutrients. These included pH (acidity), moisture, Carbon (C), Nitrogen 

(N), Phosphorus (P), Potassium (K), Calcium (Ca), Iron (Fe), magnesium (Mg) and organic 

 

Nitrogen (N) 

 

Phosphorus (P) 

 

Potassium (K) 

 

Calcium (Ca) 

 

Iron (Fe) 

 

Magnesium (Mg) 

Deficiency symptom of nutrients on maize leaf 

 



SLMP Extension Manual for Compost Making & Application Techniques in Malawi 

 

 
 

23 
 

matter (OM). All of these nutrients are at the same time important and essential for plant growth 

and grain production. Shortage of these nutrients would greatly affect the plant growth that is 

one of major causes for low crop yield. Pictures above show some of deficiency symptom of 

important nutrients that usually appear on maize leaves. By applying compost manure, most 

of these nutrient deficiencies can be avoided. 

 

4. Recommendations for Better Practices of Composting 

(1) Selection of suitable composting method 
There are several ways of compost making. Chimato and Pit methods had been commonly 

practiced so far by many farmers across Malawi. Among others the SLMP Project has selected 

3 composting methods and conducted trials on these. The followings are some characteristics 

and effects found through the trials. The farmers are supposed to choose suitable methods by 

understanding the advantages and disadvantages of each method according to their own 

conditions. 

 

Characteristics of three composting methods 

Method Advantages Disadvantages 
Changu  Good balance between compost 

amount (heap size) and labor 
(materials) required 

 Relatively shorter period 
required for decomposition (30 – 
40 days) 

 Less amount of compost from a 
heap; thus require many heaps to 
cover a large field compared with 
Windrow 

Windrow  A good amount of compost can 
be made from a heap 

 Higher chance for successful 
decomposition with good care 
(regular turning and watering) 
due to bigger size of heap  

 Need to collect more materials, 
labor to make a heap 

 Need more labor required for 
turning and watering 

 Need longer period for 
decomposition 

Bokasi  Easy to make a heap 
 Need less materials and labor 

for a heap 
 Quick decomposition 

 Small amount of compost from a 
heap; thus require many heaps to 
cover a large field 

 Easy to dry (need frequent 
watering or cover) 

 Higher failure rate due to small size 
of heap 

 Susceptible to chicken attack (due 
to Gaga) 
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(2) Environmental conditions for compost making 
The SLMP Project has examined the effects of the following three different environmental 

conditions in which composts were prepared. 

 

Open: The composts were prepared in an open space, exposed to direct sunlight. 

Shed: The composts were prepared under a shed barn (12m x 8m) using locally available 

materials such as poles, grass (for thatching). 

Plastic: The composts were fully covered with a black plastic sheet at an open place. 

 

Advantages and disadvantages of each condition are described below: 

 

Characteristics of three environmental conditions 

Envir. Advantages Disadvantages 
Open  No additional materials required  Slow fermentation and 

decomposition 
 Susceptible to damage by livestock 
 Easy to lose nutrients (i.e. N and P) 
 Easy to dry up due to direct 

sunshine 
Shed  Faster fermentation and 

decomposition 
 Short period of maturity 
 Prevent nutrient loss by 

evaporation 

 Need extra materials and labor to 
construct a shed 

Plastic  Fast fermentation and 
decomposition 

 Matures faster 
 High chance of preventing loss 

of nutrients from evaporation 

 Need capital to buy plastic sheet 
 Need close monitoring on 

temperature (it may rise to more 
than 80 degrees, which would kill 
the microorganisms.) 

 

Shed or Plastic could be recommended since fermentation can proceed better than under 

Open condition. 

 

(3) Materials for composts 
Under the SLMP Project, maize stovers and legume residues were used as the main 

ingredient materials for composting because they were the most commonly available in 

villages. However, the composts can be made from many types of organic materials depending 

on the availability. For instance, it was observed that paddy residues such as rice straw, husks 

and bran were just piled up without being utilized in the rice production areas such as 
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Nkhatabay and Karonga, which could be good composting materials. Even naturally available 

materials such common grasses and certain types of tree leaves can be used for composting. 

Therefore, the farmers are encouraged to explore and utilize many types of materials. 

 

 

Rice bran and husks 

at a rice mill in Nkhatabay 

 

Tobacco leaves residue 

at Mzuzu Auction 

 

Grevillea tree leaves 

in Rumphi 

Non-maize compost materials 

 

 
References 

Chilimba, A. D. C., Shano, B., Chigowo, M. T. and Komwa., M. K. 2012. Quality assessment 
of compost manure procedure by smallholder farmers in Malawi. Department of 
Agricultural Research Services, MoAFS. 

Food and Agriculture Organization of United States (FAO), 2003. On-farm composting 
methods. Rome. 

Kasisi Agricultural Training Center (KATC), 2001. Sustainable Agriculture Handbook / Study 
Plan. Lusaka. 

Ministry of Agriculture & Cooperatives (MACO), 2002. Living Soils. Lusaka. 

Natural Resource, Agriculture, and Engineering Service (NRAES). 1992. On-farm composting, 
edited by R. Rynk. Ithaca, USA, NRAES Cooperative Extension. 

Richard, T. 1996. The effect of lignin on biodegradability. In: Cornell composting. 

Schorth, G. 2003. Decomposition and nutrient supply from biomass. In G. Schorth & F.L. 
Sinclari, eds. Trees, Crops and Soil Fertility: Concepts and Research Methods. CABI 
Publishing. 

Sustainable Land Management Promotion Project (SLMP). 2015. Final Report on Compost 
Making and Application Trials in Mzuzu ADD 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sustainable Land Management Promotion Project 
(SLMP) 

Project Office 
C/O Mzuzu ADD Headquarters 

Kanjedza Drive 
P.O. Box 131 Mzuzu 

 

 


