Soil Analysis & Land Preparation Report:
Southwest Uganda

Comprehensive soil analysis and recommendations for 250 acres in Rukungiri District, Uganda. Prepared for December 20, 2024.
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Location

250 acres in Rukungiri
District, Southwest Uganda

-xecutive Summary

Soil Type

Predominantly ferralitic soils
with high iron and aluminum

content

pH Level

5.5- 6.2 (Slightly acidic)

Organic Matter

2.8% - 3.5% (Moderate)



Topography and Climate

Elevation

1,200 - 1,500 meters above sea

level

Temperature Range

15°C - 27°C (59°F - 81°F)

Annual Rainfall

1,000 - 1,200 mm, bimodal
distribution

Terrain

Gently rolling hills with some
steep slopes




Soll Texture Analysis

Clay
1 35%
Silt
2
25%
Sand
3
40%

The soil texture is classified as clay loam, providing a good balance of water retention and drainage. This texture is suitable for a wide

range of crops but may require careful management to prevent compaction.



Nutrient Analysis

Nutrient
Nitrogen (N)
Phosphorus (P)
Potassium (K)
Calcium (Ca)

Magnesium (Mg)

Level

0.15%

12 ppm

180 ppm

1200 ppm

180 ppm

Status

Low

Medium

High

Medium

Medium




Micronutrient Status

(]

Zinc (Zn) Iron (Fe)
1.2 ppm - Deficient 45 ppm - Sufficient
Manganese (Mn) Boron (B)

22 ppm - Sufficient 0.4 ppm - Deficient




Solil Organic

3.2%

Average SOM

Moderate level, indicating reasonably
good soil health

Matter
2 . 8%

Minimum SOM

Found in eroded areas, requires

improvement

3.9%

Maximum SOM

In lowland areas with higher moisture

retention



Soil pH and Liming Requirements

Current pH Range

5.5- 6.2 (Slightly acidic)

Liming Requirement

2-3 tons of agricultural lime per acre

Target pH

6.5 - 7.0 (Neutral)

Application Method

Broadcast and incorporate before planting



Land Preparation
Recommendations

1 Clear Vegetation

Remove existing vegetation, including stumps and roots. Consider controlled burning
for efficiency, but be mindful of environmental impacts.

2 Initial Tillage

Perform deep plowing (30-35 cm) to break hardpan and improve soil structure. Use
chisel plow or subsoiler if available.

3 Apply Amendments
Spread lime and organic matter (compost or well-rotted manure) evenly across the
field.

4 Secondary Tillage

Disk or harrow to incorporate amendments and create a fine seedbed. Level the field
to ensure uniform water distribution.




Contour Plowing

Implement contour plowing on slopes to
reduce water runoff and soil erosion.
This technique involves plowing across

the slope rather than up and down.

-rosion Control Measures

Terracing

Construct terraces on steeper slopes
(>8%) to create level planting areas and
control water flow. Use stone or
vegetative barriers to reinforce terrace

edges.

Cover Crops

Plant cover crops such as mucuna or
lablab between main crop seasons to
protect soil from erosion and improve

organic matter content.



Recommended Crops

Based on soil analysis and local climate, the following crops are recommended: Coffee, Tea, Cotton, Bananas, Maize (Corn), Beans, Sweet Potatoes,

Cassava, and various vegetables.



Focus Crop: Arabica Coffee

Variety Altitude

Coffea arabica, specifically SL14 and SL28 varieties Ideal for 1,200 - 1,500 meters above sea level in Rukungiri
adapted to Ugandan conditions District

Soil Requirements Climate

Well-draining, slightly acidic soils (pH 6.0-6.5) with high Annual rainfall of 1,000-1,200 mm and temperatures

organic matter between 15-25°C are optimal



Coffee Planting Process

Nursery Establishment

1 Set up a nursery with shade and well-draining soil. Plant seeds in polyethylene bags filled with a mixture of topsoil, sand, and organic matter.

Seedling Care

2 Maintain seedlings for 6-8 months, ensuring proper watering, shading, and pest control. Gradually expose seedlings to sunlight before
transplanting.

Field Preparation

3 Prepare planting holes (2 ft x 2 ft x 2 ft) at least one month before transplanting. Space holes 8-10 ft apart in rows 10-12 ft apart.
Transplanting
4 Transplant seedlings at the beginning of the rainy season. Remove polybags carefully and place seedlings in holes, backfilling with topsoil mixed

with compost.



Coftee Field Management

- o @ <

Irrigation Pruning Fertilization Pest Control
Supplement rainfall during dry Regular pruning to maintain Apply balanced NPK fertilizer Monitor for coffee berry borer
spells to maintain soil plant shape, remove dead and organic matter annually, and leaf rust. Use integrated
moisture. Use drip irrigation for  branches, and encourage new based on soil test results. pest management techniques.

efficiency. growth.



Shade Management for Coffee

Importance of Shade Recommended Shade Trees
Proper shade management is crucial for Use native species such as Albizia
coffee quality and sustainability. Shade chinensis, Cordia africana, or Ficus

trees protect coffee plants from natalensis. Plant shade trees at a density
excessive sun, reduce soil erosion, and of 100-200 trees per hectare, depending

provide habitat for beneficial insects. on the species and local conditions.

Shade Regulation

Maintain 30-50% shade cover. Prune
shade trees regularly to prevent
excessive shading, which can reduce
coffee yield and increase disease

pressure.



Soill Co
Coffee

Mulching

Apply organic mulch around
coffee plants to conserve
moisture, suppress weeds, and
add organic matter to the soil.

Contour Planting

Plant coffee trees along contour
lines on sloped land to reduce
soil erosion and improve water
retention.

nservation 1n
Plantations

Cover Crops

Plant leguminous cover crops
like Desmodium or Arachis pintoi
between coffee rows to prevent
erosion and fix nitrogen.

Terracing

Implement bench or Fanya Juu
terraces on steeper slopes to
create level planting areas and
control water runoff.



Coffee Harvesting Best
Practices

1 Timing
Begin harvesting when 90% of cherries are bright red. This typically occurs 30-35
weeks after flowering.

2) Method

Hand-pick ripe cherries selectively. Avoid stripping branches, which can damage the
plant and reduce quality.

3 Frequency
Pick every 10-14 days during harvest season to ensure optimal ripeness of all
cherries.

A Handling

Use clean baskets or bags. Process cherries within 12 hours of picking to maintain

quality.



Post-Harvest Processing

Sorting
1
Remove under-ripe, overripe, and defective cherries
Pulping
2
Remove the outer skin and pulp from the coffee beans
Fermentation
3
Ferment beans for 12-36 hours to remove mucilage
Washing
4
Thoroughly wash beans to remove all fermented mucilage
DigValgle
S

Sun-dry beans on raised beds until moisture content reaches 11-12%



Co-

Tee Quali-

Variety

SL14 and SL28 Arabica
varieties are known for high

cup quality

Soil Health

Well-managed, nutrient-rich

soils produce healthier plants

and better-tasting coffee

(y Factors

Altitude

Higher altitudes in Rukungiri
(1,200-1,500m) contribute to
slower bean development and
enhanced flavor complexity

Processing

Proper wet processing and
careful drying preserve and
enhance coffee's inherent
ETES




Sustainable Coffee Farming Practices
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Waste Management
Compost coffee pulp and use
it as organic fertilizer.

Implement water recycling

systems in wet processing.

(O

Biodiversity

Maintain diverse shade trees
and encourage natural pest
predators to reduce chemical
use.

©

Soil Conservation

Use cover crops, mulching, and
minimal tillage to protect and
improve soil health.

P,
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Water Conservation

Implement efficient irrigation
systems and rainwater

harvesting techniques.



Coffee Plant Nutrition Management

Nutrient
Nitrogen (N)
Phosphorus (P)
Potassium (K)
Calcium (Ca)

Magnesium (Mg)

Requirement (g/plant/year)
150-200

30-30

150-200

60-80

30-40

Best Source

Composted coffee pulp, NPK fertilizer

Rock phosphate, NPK fertilizer

Wood ash, NPK fertilizer

Lime, gypsum

Dolomitic lime, Epsom salts



Cultural Controls

Maintain plant health through proper
nutrition and pruning. Remove and
destroy infected plant material promptly.
Encourage beneficial insects by

maintaining diverse vegetation.

Biological Controls

Use parasitic wasps (Cephalonomia
stephanoderis) to control coffee berry
borer. Introduce Beauveria bassiana

fungus for natural pest suppression.

Nntegrated Pest Management for Coffee

Chemical Controls

Use selective pesticides only when
necessary. Apply copper-based
fungicides to control coffee leaf rust.
Always follow label instructions and local

regulations.



Assess Water Needs

Monitor soil moisture regularly
using tensiometers or moisture
meters. Coffee requires about
1,500-2,000 mm of water annually,
including rainfall and irrigation.

Harvest Rainwater

Construct water harvesting
structures like ponds or tanks to
collect rainwater during wet
seasons for use in dry periods.

Water Management in Coffee
Production

Implement Efficient
Irrigation

Install drip irrigation systems to
conserve water and ensure even
distribution. Irrigate during early
morning or late evening to
minimize evaporation.

Mulch and Cover Crops

Apply organic mulch and plant
cover crops to reduce soil
evaporation and improve water
retention in the soil.




Coffee Yield Expectations
3-9 2-4

Years to First Harvest Kg per Tree
Coffee plants typically begin producing Average yield of green coffee beans per
cherries 3-5 years after planting mature tree annually

1-7T.9
Tons per Hectare

Expected yield of green coffee beans per
hectare in well-managed plantations




Fconomic Considerations
for Coffee Farming

Initial Investment Operational Costs

Establishment costs include land Annual expenses for fertilizers, pest

preparation, seedlings, shade trees, control, pruning, and harvesting range

and basic infrastructure. Expect from $1,000-$1,500 per hectare for

$3,000-S5,000 per hectare for the first mature plantations.

3 years.

Revenue Potential Break-Even Point

At current market prices, expect Most coffee farms reach profitability
( $3,000-$4,500 per hectare annually 5-7 years after establishment,

from a well-managed, mature depending on management practices

plantation producing specialty grade and market conditions.

coffee.



Certification Options for Cotffee

Organic
Certification

Ensures coffee is grown
without synthetic pesticides or
fertilizers. Requires 3-year
transition period.

Q

Fairtrade

Guarantees fair prices and
promotes sustainable farming
practices. Requires
cooperative membership.

ke

Rainforest
Alliance

Focuses on environmental and
social sustainability.
Emphasizes ecosystem
conservation.

—adlmers
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UTZ Certified

Promotes sustainable farming
and better opportunities for
farmers. Focuses on farm

management.



Climate Change Adaptation for Coffee

Farming

Variety Selection

Plant coffee varieties that are more
resistant to heat and drought. Consider
hybrid varieties developed for climate

resilience.

Agroforestry

Increase shade tree coverage to mitigate
temperature extremes and improve
water retention in the soil.

Water Management

Implement water harvesting techniques
and efficient irrigation systems to cope
with changing rainfall patterns.



Value Addition Opportunities
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Consider these value addition opportunities to increase profitability: on-farm roasting, developing a local coffee brand, offering agritourism experiences,

and participating in specialty coffee markets through improved quality control and direct trade relationships.



Community and Social Aspects of Coffee

Farming

Cooperative Formation

Join or form a coffee cooperative to share resources,
knowledge, and improve market access.

Youth Engagement

Develop programs to attract and train young farmers,
ensuring the sustainability of coffee farming in the region.

Gender Equity

Promote equal opportunities for women in coffee farming,
including leadership roles in cooperatives.

Community Development

Invest in local infrastructure and education to improve
overall community well-being and support the coffee

industry.



Rukungiri

Market Trends

Growing demand for specialty and
single-origin coffees presents
opportunities for Rukungiri farmers to
differentiate their products and access

premium markets.

Technology Integration

Adoption of digital tools for farm
management, weather monitoring, and
market access can improve efficiency
and profitability.

-uture Outlook for Coffee Farming in

Sustainability Focus

Increasing emphasis on environmentally
friendly practices and social
responsibility will shape the future of
coffee farming in the region.



