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Rubavu Soil Report

Geological and Agro-Ecological Conditions
e Rubavuis located in Rwanda’s north-western volcanic highlands, within the
Birunga (North-Western Volcanic) agro-ecological zone, situated along the
shores of Lake Kivu and close to the Virunga volcanoes (Nyiragongo and
Nyamuragira).

Dominant soil group: Volcanic Andosols
e Most scientific work classifies the Rubavu-Nyabihu / Lake Kivu uplands as being
dominated by Andosols (World Reference Base) or Andisols (USDA).
e They occupy the hilly and mountainous farmland above Lake Kivu—landscapes
that also support the intensive potato and vegetable production characteristic of
Rubavu.

Origin and Distribution
e These soils are derived from young volcanic ash and pumice deposited by the
Virunga volcanoes, which underpin their characteristic physical and chemical
properties.
e They extend across the hilly and mountainous farmland above Lake Kivu, the
same landscapes that support Rubavu’s intensive potato and vegetable
production.

Key Physical Properties

e Low bulk density, high porosity, and strong aggregation.
These properties produce soils that are friable, easy to till, and characterized by
good root penetration and high water-holding capacity.

e High water-holding capacity linked to amorphous minerals (allophane, imogolite)
and elevated organic-matter content.
This supports resilience during short dry periods and favors crops commonly
grown in Rubavu, including Irish potato, vegetables, and bananas.

o Elevated susceptibility to erosion and landslides.
The combination of loose soil structure and steep slopes makes Andosols highly
erosion-prone if not protected by vegetation cover or terracing—an important
management concern in the Lake Kivu basin, including Rubavu.

Chemical Characteristics and Soil Fertility

o Typically acidic soils (commonly pH 5-6 or lower) with high organic-carbon
content and relatively high cation-exchange capacity (CEC). However, they
exhibit strong phosphorus fixation, as P becomes bound to AV/Fe-humus
complexes; consequently, crops often show a pronounced response to
phosphorus fertilization.

¢ Intheir natural state, these soils are regarded as inherently fertile relative to
many other tropical soil types. This underpins recent descriptions of Rubavu as

Page 10f4
Address in Norway: Tungen 30, 2053 Jessheim, Norway
Address in Rwanda: Gatenga, Kicukiro, Umujyi wa Kigali, Rwanda
Phone: +47 920 54 000 [also for WhatsApp] - Company Website: https://imboga.com - Email: olaf@rudolfsen.com



The Spirit of Green Growt

//IMBOGA

Imboga International Investment Ltd

having “fertile volcanic soils” and as being Rwanda’s leading district for
vegetable production.

Under intensive cultivation and limited organic inputs, soil quality declines.
Surface organic matter and nutrient reserves diminish, and acidity can increase,
necessitating lime, organic amendments, and balanced fertilization to sustain
productivity.

Ferralsols and Acrisols

Occur on older, more stable geomorphic surfaces within the broader Lake Kivu
and volcanic highlands region, where volcanic deposits have undergone
prolonged and intensive weathering.

These soils are typically deep, strongly leached, and acidic, characterized by
low-activity clays and limited natural nutrient reserves. As a result, they are more
dependent on fertilizer inputs than the younger Andosols.

Nitisols and Phaeozems

Several studies of the Lake Kivu basin report Humic Nitisols and Phaeozems
interspersed with Andosols in specific landscape positions. These soils may
form on well-drained, moderately weathered slopes with stable structure and
relatively high clay content. They are suitable for perennial crops and intensive
arable farming, provided erosion is effectively controlled.

Colluvial and Valley-Floor Soils of the Lake Kivu Area

In foot-slopes, lower slopes, and valley bottoms, colluvial and alluvial soils
develop from eroded volcanic material. These include Gleysols, Fluvisols, or
deep, humic colluvial Andosols with high moisture and organic-matter content.
Such soils are important for irrigated vegetable production, rice cultivation, and
fodder systems.

Soil Management Issues in Rubavu

The Lake Kivu basin experiences mean annual soil loss rates of approximately 30
t-ha™"-yr™", with steep volcanic hillsides being particularly vulnerable.

Andosols in the region are widely described as highly susceptible to erosion due
to their low bulk density and weak structural stability under intense rainfall.
Government interventions include terracing programs, buffer-zone protection
around Lake Kivu, and watershed management initiatives within Rubavu District.

Soil Fertility Decline in Intensive Cropping Systems

Continuous cultivation of potatoes and vegetables without adequate organic
inputs leads to reductions in soil organic matter and nutrient stocks, particularly
Nitrogen (N), Phosphorus (P), and Potassium (K).

Reports indicate that over-use or misapplication of mineral fertilizers and
pesticides is beginning to degrade soil quality in Rubavu, especially when
combined with residue burning.
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High Agricultural Potential with Proper Management

e The combination of cool temperatures, reliable rainfall, and fertile volcanic
Andosols makes Rubavu one of Rwanda’s most productive districts for
vegetables, potatoes, bananas, and other cash crops. Current research on
regenerative and agro-ecological practices in Nyakiliba Sector (Rubavu)
highlights terracing, contour hedgerows, mulching, organic manures, and
diversified rotations as key strategies for slope stabilization and long-term soil
fertility management.

Scientific and & Policy Sources for This Soil Report

Source No. 1

Karamage, F. et al. (2016)

Deforestation Effects on Soil Erosion in the Lake Kivu Basin, D.R. Congo-Rwanda
Link to the source: https://www.mdpi.com/1999-4907/7/11/281

Source No. 2

Majaliwa, M.J.G. et al. (2015)

Soil Fertility in Relation to Landscape Position and Land Use: Lake Kivu Pilot Learning
Site

https://nru.uncst.go.ug/bitstreams/cc6e7848-fe3b-49de-b876-
c64d086acab3/download

Source No. 3

Rwanda Water Board / Government of Rwanda (2022)

The State of Soil Erosion Controlin Rwanda
https://waterportal.rwb.rw/sites/default/files/2022-
08/The%20State%200f%20S0il%20Erosion%20Control%20in%20Rwanda.pdf

Source No. 4

Water-Energy-Food Nexus Basin Study (2020)

Baseline Study for the Lake Kivu and Rusizi River Basin
https://uploads.water-energy-food.org/resources/Lake-Kivu-and-Rusizi-River-basin-
baseline-study_english.pdf

Source No. 5

Kulimushi, L.C. et al. (2021)

Soil Erosion and Sediment Yield in the Sebeya Watershed, Western Rwanda
https://www.tandfonline.com/doi/full/10.1080/19475705.2021.1973118

Source No. 6

Karimba, Y. et al. (2022)

Effects of Land Uses on Soil Quality in Rwanda’s Central Plateau Agro-Ecological Zone
https://agrifoodscience.com/index.php/TURJAF/article/view/6006
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Source No. 7

ISRIC - World Soil Information (2012)

Africa Soil Profiles Database v1.0
https://files.isric.org/public/documents/ISRIC_report_2012_03.pdf

Source No. 8

FAO (Food and Agriculture Organization)

World Reference Base for Soil Resources (WRB) - Classification Manual for Andosols,
Nitisols, Ferralsols

https://www.fao.org/3/i3794en/13794en.pdf

Source No. 9

FAO Rwanda / MINAGRI (Ministry of Agriculture Rwanda)

Rwanda Soil and Terrain Database (SOTER)

Link: https://www.fao.org/soils-portal/data-hub/soil-maps-and-databases/harmonized-
world-soil-database-v20/en/

Source No. 10

Rwanda Statistical Yearbook (includes agriculture section)

National Institute of Statistics of Rwanda (NISR)
https://www.statistics.gov.rw/statistical-publications/statistical-yearbook/rwanda-
statistical-yearbook-2024

Source No. 11

Seasonal Agricultural Survey — Annual Report (agriculture-focused)

National Institute of Statistics of Rwanda (NISR) — Seasonal Agricultural Survey 2024,
Annual Report

https://www.statistics.gov.rw/statistical-publications/agriculture-
environment/seasonal-agricultural-survey-2024-annual-report-2024

Source No. 12

MINAGRI Rwanda (2013)

Soil Fertility Status in Rwanda and Soil Resource Mapping
https://openjournals.ugent.be/af/article/61089/galley/185494/download/

Source No. 13

Hengl, T. et al. (2015) - ISRIC / AfSIS

Soil Property Maps of Africa at 250 m Resolution (used for volcanic Andosol datasets)
https://www.isric.org/explore/soilgrids

Source No. 14

University of Rwanda / CGIAR WLE (2018)

Land Degradation and Soil Conservation in the Western Highlands of Rwanda
https://cgspace.cgiar.org/handle/10568/92475
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