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What is compost? 

• Organic material from decomposition of carbon (dried leaves), 
nitrogen (food scraps). 

• Happens naturally – certain techniques accelerate the process.
• Dark, crumbly, soil-like.

Composting
• Decomposition of organic materials 

by microorganisms

• Natural process (made faster and 
more effective by mixing various 
types of waste and adjusting 
moisture, temperature and aeration)

• Contains NPK and other plant 
nutrients including microorganisms

Source: Google Images
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Composting phase
● Initial Decomposition (Mesophilic) 

■ Mesophilic microbes quickly break 
down soluble compounds

● Transition to Thermophilic
■ Temperature rises (>40°C), 

breakdown of proteins, fats, and plant 
structural molecules (cellulose, 
hemicellulose)

● Final Maturation (Mesophilic)
■ Temperature decreases.
■ Mesophilic microbes complete 

composting, ensuring stability

BEC (Bio-slurry Enriched Compost)

• Prepared by adding digested bio-slurry 
in conjunction with organic residues 

• Composting enriches the value of bio-
slurry by adding diverse organic 
materials 

• One part bio-slurry can compost three 
to four parts plant materials
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Composting and 
enrichment of 
bioslurry

Why composting bioslurry?

• Double benefits: Natural nourishment and moisture retention
• Circular economy : Transform farmstead agricultural residues 

into nutrient rich soil amendment
• Practical solution for managing bio-slurry : Easy handling, 

storing and less labor required to transport than liquid bio-slurry

• Best for soil and plant health
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Ideal conditions required 
• Oxygen supply: Regularly turning the pile 

ensures oxygen availability (5-15%)

• Temperature: Range of 55-60°C accelerates 
decomposition

• Moisture content: Aim for a moisture content of 
40-60%

• Carbon-to-nitrogen (C/N) ratio: Around 30:1

• pH : neutral (between 6 and 8)

C:N ratio of some of organic residues

98:1Maize stover

15-35:1Fruit waste

12:1Vegetable waste

80:1Straw

16:1Legume hay

15:1Food waste

200-750:1Sawdust

53:1Shrub trimmings

40-80:1Leaves

Source: from Cornell’s On-Farm 
Composting Handbook

Balancing Greens and Browns

Greens/Nitrogen/Wet materials
• provide nutrients and moisture 

Food scraps 
Grass clippings 
Rotted manure 
Bio-slurry

Browns/Carbon/Dry materials
• provide energy and absorb excess 

moisture
• keep the pile porous, facilitate air flow and 

prevent compaction
Brown Leaves 
Straw 
Shredded Paper 
Corn stalks

Exercise : 
What are easily available in your surroundings ?
One browns or one green from each of 
participants
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What to Avoid 
- Meat, bones
- Dairy products
- Fats and oils
- Pet faeces (dog, cat, other carnivores)

- Why to avoid ?

These can attract animals you don’t want, may create odd odors, and/or 
contain harmful bacteria/parasites.

Types of bioslurry composting 
1. Heap method: suitable for the rainy season as it prevents logging/excess 
water entering the compost, which would affect the process  

2. Pit method : suitable for areas with less rainfall or for the dry season, as it 
conserves moisture 
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Starting a BEC Pile

• Select a location – away from the house.
• Make your own pit or heap
• Under shade and sheltered from rain, sun 

and runoff 

Heap method for BEC
• Should not exceed 1.5 m in 

height for best decomposition
• Length can vary according to 

the available materials but not 
wider than 1.5 m for easy 
turning

• Should be placed on the ground 
with its base in a shallow trench 
to secure the foundation layer.

• Cover it with wide leaves or 
plastic from top

• Insert one stick inside to test 
temperature (thermometer stick)
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Composting pit size
• Ideal size is 3 ft. x 3 ft. x 3 ft. (1m x 1 m x 1 m)

• Depth: Not more than 1.3 m to maintain aerobic 
action, prevent deep pits around home, for easy 
turning and harvesting mature compost 

• Wide: Not larger than 1.5 m for ease of turning
• Length: Can vary based on available composting 

materials and space, volume of bio-slurry produced

• If size is too high, then it will be anaerobic 

• Walls may be lined with treated wood, brick, or 
masonry and maybe left  unlined if surrounding 
soil packs well and remains firm

Length 
(m)

Width 
(m)

Depth 
(m)

Capacity 
of biogas 
plant. m3

3.21.31.24

3.91.31.36

5.21.31.38

5.21.51.310

7.71.51.315

Table : Recommended size of composting 
pit according to size of biogas plant 

Source:https://sswm.info/sites/default/files/reference_attachments/FAO%201996%20
Biogas%20Technology%20A%20Training%20Manual%20for%20Extension.pdf

Roof

Short wall/boundary

Composting materials
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Bio-slurry pit composting process
Normally, 2 pits (twin pits), which alternate the
collection of excess bio-slurry: while one pit fills with
bio-slurry, the other undergoes composting
Layering for BEC in pits:

• Fill the pit by layering repeatedly a(thick layer 
at bottom), b, c and d 

• a. Dry matter – straw/stalks

• b. Wet starter – bio-slurry (cover 
entirely)

• c. Ash, topsoil

• d. Green materials - grasses, leaves 

• Cover it from top

Don’t make mistakes 

Don’t step in 
pit, it will create 

compaction 
and affect 
aeration

Lined the 
wall, don’t 

let the 
nutrients 

leach away 
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Covering BEC heaps and pits

• Locally Available: Large leaves for a 
natural, breathable cover

• Creeping Veggies: Plant creeping 
vegetables for shade and living cover

• Permanent Roofs: Consider for large-
scale operations.

• Straw Structures: Build simple shade and 
wind barriers with straw bales

• Breathable Tarps What other structures do 
you know ?

Shield from wind, sun and rain
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Turn BEC to add oxygen
• Keep the worms, bugs, microbes happy and 

eating your browns and greens
• Use a pitch fork to turn the pile

• Turn the compost after it has heated up

Simple Heat Test:

• Insert a stick into the center; if the end feels hot 
after a few seconds, it's ready for turning 

Compost moisture guidelines
• Optimal Moisture Level:

• Equivalent to a moist sponge

• Rule of Thumb - Crumble Test:
• Squeeze compost into a ball; it should hold its form but crumble with slight pressure
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Ready-to-Use Compost

• Rich, Dark Brown Color: Finished compost has a deep brown color, 
indicating complete decomposition

• Crumbly Texture: The ideal texture is crumbly and easy to handle, perfect 
for mixing into soil

• Earthy Scent: A pleasant, earthy smell signifies successful breakdown of 
organic matter

• Time Frame: Typically takes 4-12 weeks, influenced by temperature, water 
and turning frequency

BEC transportation

On-farm : Wheelbarrow, Sacks, Bags, 
Basins, Buckets
Off-farm:  Vehicles after packed in 
sacks/bags 
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How to use your BEC
• Mulch for vegetables, fruit trees during dry 

season
• Vegetables planting

• Add a handful of compost to planting hole 
• Top dressing on growing and flowering plants 

(nutrient boost)
• For heavy feeder like tomatoes and corn,add ½ 

inch of compost monthly
• Potting mixture

• Two parts of screened compost to one part of 
sand for potted plants

Image source: Cromwell, 2016

How to use your BEC 

• Soil improvement 
• Soil incorporation 

• Shovel, hoe, or mechanical tillage  for even 
distribution and proper blending

• Apply 1-2 inch thick compost and mixed 6-8 
inches deep in soil  to reach root zone; 

• do so before planting or during soil 
preparation for microbial decomposition and 
nutrient release prior to crop establishment
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Application rates of compost 

• Vegetables : 20-25 ton/ha
• Cabbage : 20 ton/ha

• Cereals: 10-15 tons/ha 
• Maize : 8-10 tons/ha

• Fruits: 
• Papaya, Melon : 10 tons/ha in irrigated areas, 5 tons/ha in dry areas
• Mangoes: 10-20 ton/ha, Big trees needs more than small trees.

BEC application: Banana and Coffee 

Planting : 
• Dig a 2ft (wide) x 2ft

(deep) pit
• Mix 1 (composted bio-

slurry) : 1 (black loam 
soil)

• Plant the coffee 
seedling/banana 
sucker at ¾ pit depth

• Water the 
seedling/sucker, then 
mulch.

Growing plants:

● Dig a canal around 
the plant roots, 2-3 ft 
from the stem.

● Canal size; 1ft (wide) 
x 1ft (deep)

● Fill canal with BEC.
● Cover with soil, then 

mulch.
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Troublesh
o-oting 

Potential SolutionPotential CauseSymptom

Add water until slightly 
damp. Turn pile.Too dry

Pile not 
composting or 
reaching hot 
temperatures

Add fresh green waste, 
herbivore manure, or fruit 
and vegetable trimmings. 
Turn pile.

Too much brown 
material (high 
carbon), not enough 
green

Turn pile. Remove lid and 
expose pile to light in 
muddy conditions.

Too wet (anaerobic 
conditions)

Pile smells rotten 
and/or attracts 

flies

Bury and mix green 
materials into pile, add at 
least a 2 inch layer of brown 
materials on top.

Green materials 
exposed, uncovered 
by brown materials

Remove non-compostable 
materials and turn pile.

Non-compostable 
materials present 
(meat, dairy, cooked 
foods, greasy foods)

Bio-slurry in different forms
EfficacyTransportation Nutrients 

release  
Nutrients ContentsTypes

Less than other 
two forms

Easy Limited and 
takes time

Loss of nutrients 
during drying, 
especially N , 
Low nutrient value

Dried form

High initial 
boost but 
nutrients may 
leach

DifficultRelatively quick  High in nutrients, 
especially NH4 and 
soluble P 

Liquid form

Long term 
benefits, 
improves soil 
health

Easy Slower and 
sustainable 

Higher (Relatively 
lesser in NPK but 
higher in micro 
nutrients than liquid 
form )

Composted 
form 
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BEC: Gender considerations
Besides crop residues and animal manures, 
BEC production also requires
• Knowledge and Expertise

• Consider gender in knowledge dissemination for 
greater adoption 

• Address gender imbalances in extension 
services

• Eliminate gender bias in extension services to 
improve adoption 

• Equipment
• Women face difficulties due to fewer livestock 

units, limiting access to manure Raise awareness 
of long-term soil health benefits of compost.

• Provide support including finance, labor, 
knowledge, and expertise

• Labour
• Composting is labor-intensive and a long-term 

investment with potential for yield improvement 
and soil resilience 

• Require labor-efficient soil health practices.
• Production often involves heavier workloads for 

women

Some interventions for gender equitable BEC 
production: 

 Implement labor-saving innovations like dung mixers.

 Provision of finance/agricultural loans for Bio-slurry 
Management Structures.

 Redistribute household labor

 Leverage women's roles in composting : 
Access to crop residues and household waste.
Access to manure from stall-fed livestock.
Manure application often done by women, increasing organic 
fertilizer use

Gender perspectives for producing BEC 

• Who has more access to information or training ?
• Who is likely to perform these tasks in BEC production ? 

• Compost pit preparation
• Layering the organic materials
• Managing the process 

• turning, checking moisture, checking readiness 
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• Industrial composting typically used by municipalities, industries and big 
farms 

• Fundamentals of composting are same no matter size or scale
• Volume of materials composted, the types of feedstock, and the 

composting methods and equipment may differ

Large scale composting

Windrow composting

● Mixture of raw materials in long narrow piles called 
wind-rows, which are regularly turned or agitated 
mechanically.

● Wind-rows vary in height (from 90 cm to 360 cm) 
and width (from 300 to 600 cm) 

● Aeration by natural/passive air movement 
● Duration: 3-6 months 
● Advantages: Versatile system adaptable to seasonal 

changes, effective decomposition, suitable for small to 
moderate-scale operations.

● Challenges: Odour management, heat retention, 
maintaining proper turning schedule for optimal 
composting.
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Aerated Static Pile composting

Aeration provided by mechanical blower 
to supply air to composting materials 
without the need for turning or agitation.

● Process Overview:
● Raw material mixture piled over a porous base material containing a perforated 

aeration pipe.
● Blower connected to the aeration pipe supplies air either by pulling or pushing 

through the pile.
● No turning or agitation of materials once the pile is formed.

Aerated Static Pile composting

● Duration: Active composting period typically 
completed in about three to five weeks (followed by 
30 days curing).

● Advantages: Efficient air distribution, minimal 
turning required, suitable for large batches or 
continuous composting.

● Challenges: Critical selection and mixing of raw 
materials, maintenance of pile structure throughout 
composting period.

● Less land area than windrow, still labour intensive 
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In vessel composting

● Conducted within closed containers, providing controlled environment
● Vessels may include drums or tunnels with internal fans for aeration and 

temperature control
● Monitoring equipment regulates temperature, air, and humidity
● Typically takes 16 to 20 weeks for complete composting
● Suitable for: Urban areas with limited space
● Advantages: Odor control, space-saving, precise control over 

composting conditions
● Challenges: Initial setup costs can be higher, requires specialized 

equipment and monitoring systems



8-8-2024

Biomass Research
Hans Langeveld hans@biomassresearch.eu
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Ard Lengkeek - TTDT ard.lengkeek@treedomestication.com

DIBcoop
Alessia Capurso alessia.capurso@dibcoop.nl
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Wim Spieringhs wspieringhs@snv.org
Wim van Nes wvannes@snv.org

ABPL, Kenya                                                              BSUL, Uganda
Kevin Kinusu kkinusu@kbp.co.ke Michel Muvule mmuvule@biogassolutions.co.ug
Salome Wahome swahome@kbp.co.ke Florence Kinutu fkintu@biogassolutions.co.ug
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