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Abstract Results

As population continues to rise, smallholder farmers in Sub-
Saharan Africa face increasing challenges for obtaining sufficient
food, fiber and fuel. Efficient and effective extension services are
needed to improve Africa’s agriculture. We developed a digital soil
class map that captured the specific soils within the Uasin Gishu
plateau, their respective soil management approaches, and crop
suitability specific to each soil type. We tested the delivery of this
map in the field in western Kenya using a custom app on a mobile
tablet that accessed a server via the cell phone network.

This approach was also used to deliver spatially explicit soils information for a simple soil
class map that was produced by digital mapping techniques that captured the specific soils
within Uasin Gishu plateau along with their respective soil management approaches, and
crop suitability specific to each soil type.
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Simple Class Map 1

Simple Class Map 1

Map Unit A

e ' This map unit contains well drained soils on
broad, convex, gently undulating uplands
with slopes of <5 %. These soils are used
extensively for a wide variety of field crops,
both by small holder and large scale
farmers.

Map Unit B

Typical landscape in native grasses. The
presence of termite mounds is an indication
of periodic waterlogging.

Typical landscape with wheat in the
foreground and maize in the background.

The surface soil consists of gray to dark
gray, humic, firm clay. The subsoil is gray,
firm clay that extends to a petroplinthite
limiting layer in places.
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Objective

To develop a prototype platform that could be used by
agricultural extension officers and government agencies to deliver
agronomically relevant, spatially explicit soils information in the
Uasin Gishu plateau in western Kenya.

a

Poorly drained soil, gray in
color denoted as Map Unit B.

Well drained soil, red in color
denoted as Map Unit A.

Simple Class Map 1

Map Unit A

= Typical soil profile with petroplinthite at 90
cm.

Simple Class Map 1
Map Unit A
Soil Management Practices

For soils that are shallow to petroplintite,
the following management practices should

Simple Class Map 1

Map Unit B

Typical soil profile.
AR 55

Simple Class Map 1
Map Unit B

Typical landscape in native grasses. The
presence of termite mounds is an indication
of periodic waterlogging.

Methodology

be considered.

1. Use deep tillage to break the

Soil information was mined from the Exploratory Soil Map of P e B
Kenya (Sombroek et al., 1982). This information was entered into Mwak
Microsoft Excel and the concatenate function was used to create : ' e s ) 2
text strings for display in a digital soil map. The Integrating Spatial | T
Education Experiences (lsee) app (https://appsto.re/us/nbdy7.l) e Mo Uit

The surface soil consists of gray to dark
. gray, humic, firm clay. The subsoil is gray,
5 * firm clay that extends to a petroplinthite
limiting layer in places.
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3. Practice fallowing for 1 - 2 years to help

Typical landscape of the poorly
drained soil, Map Unit B

Typical soil profile of the well
drained soil, Map Unit A.

Soil Profile of Map Unit B

associated with Map Unit A
was used to deliver spatially explicit information in the field.
Conclusion and Future Work

We proved that we could deliver spatially
explicit, legacy soils data via portable electronic
devices in the field in rural western Kenya. Our
original concept was to capture expert
knowledge from extension educators familiar
with the area. This was more difficult than we
had anticipated. We have since discovered that
some existing Kenya soil surveys already have
considerable information on crop suitability, soil
management approaches, and other properties.
We are working on ways to capture this
information and make it available digitally on

Soil legacy data (Sombroek et al., 1982) Mined soil information organized in Microsoft Excel (2016).

dforms R Geology o o 'Soil Unit Descﬁ;‘
U (UPLANDS); Uh (UPPER MIDDLE-LEVEL UPLANDS (usually UhU (Soils devalopad on undifferentiated Basement  UhUle
undulating to rolling; altitudes 5000-8000 fa=t; about 2500 feet above local  System rocks (predominantly znsisses))
U (UPLANDS); Uh (UPPER MIDDLE-LEVEL UPLANDS (usually UhU (Soils developad on undifferentiated Basement  UhUac (r) Well drainad, moderataly deep to very daep, dark rad to raddish yallow, friabls to firm,
vndulating to rolling; altitudes 5000-8000 faat; about 2500 fzet above local  Systam rocks (pradominantly sznasisses)) rocky, sandy clay loam to clay (chromic*ACRISOLS, rocky phase; with AMBISOLS and
UhQ (Soils devalopad on quartzitas) UhQhr

tion o 1
Well drained, daep, red, firm sandy clay, with a topsoil of sandy loam (chromic LUVISOLS)

U (UPLANDS); Uh (UPPER MIDDLE-LEVEL UPLANDS (usually
vndulating to rolling; altitudas 5000-8000 faet; about 2500 fz=t above local
U (UPLANDS); Uh (UPPER MIDDLE-LEVEL UPLANDS (usually

Well drained, very deep, dark reddish brown, friable to firm, sandy clay to clay, witha

humic topsoil (chromo-luvic PHAEOZEMS)

UhQ (Soils davelopad on quartzites) UhQbh ‘Well drained, very desp, raddish brown to brown, friable, sandy clay loam to clay, with a
et DO

Well drained, very deep, dusky rad to yellowish red, friable to firm, clay loam to clay; in
places with an acid humic topsoil (farralo-chromic* /orthic ACRI SOLS)

U (UPLANDS); Uh (UPPER MIDDLE-LEVEL UPLANDS (usually
fi undulatine to rolling: altitudas 5000-8000 faet: about 2500 faat abova local

h{ (Soils developad on various rocks) UhXai

locerately well Grained, mogerately Geep, 120013 DrOwn tO £20, Hrm Clay l0am, with 2
humic topsoil (ando-luvic PHAEOZEMS)
Well drainad, axtremely deep, dark reddish brown, friable clay (dystric NITISOLS)

UPLANDS), Un (UPPER MIDDLE- ELU NDS (usally
undulating to rolling; altitudes 5000-8000 fa=t; about 2500 faat above local
Um (LOWER MIDDLE-LEVEL UPLANDS (usually undulating; altitudes
3500-6500 faat; about 1 500 faat above local base level))

Um (LOWER MIDDLE-LEVEL UPLANDS (usually undulating; altitudes
3500-6500 feet; about 1 500 feet above local basa lavel))

Um (LOWER MIDDLE-LEVEL UPLANDS (usually undulating; altitudas
3500-6500 fz=t; about 1 500 fe=t above local base lavel))

Um (LOWER MIDDLE-LEVEL UPLANDS (usually undulating; altitudas J;
3500-6500 faet; about 1 500 fest above local base laval))

Um (LOWER MIDDLE-LEVEL UPLANDS (usually vndulating; altitudes
3500-6500 fzet; about 1 500 fa=t above local basa level))

Um (LOWER MIDDLE-LEVEL UPLANDS (usvally undulating; altitudes J; ils devel
3500-6500 feet; about 1 500 fzat above local basa lavel))

Um (LOWER MIDDLE-LEVEL UPLANDS (usually vndulating; altitudes
3500-6500 feat; about 1 500 faat above local base leval))

Um (LOWER MIDDLE-LEVEL UPLANDS (usually undulating; altitudes JmY (Soil
3500-6500 feet; about 1 500 feat above local basa laveal))

Um (LOWER MIDDLE-LEVEL UPLANDS (usvally undulating; altitudes
3500-6500 feat; about 1 500 faat above local base level))

Um (LOWER MIDDLE-LEVEL UPLANDS (usvally undulating; altitudes
3500-6500 feet; about 1 500 feat above local basa lavel))

Um (LOWER MIDDLE-LEVEL UPLANDS (usually undulating; altitudas
3500-6500 fe=t; about 1 500 fest above local base lavel))

Um (LOWER MIDDLE-LEVEL UPLANDS (usually undulating; altitudas
3500-6500 feet; about 1 500 feat above local base laval))

Um (LOWER MIDDLE-LEVEL UPLANDS (usually vndulating; altitudes
3500-6500 fzet; about 1 500 faat above local basa level))

UmB (Soils davelopad on Psic igneous rocks {basalts, UmBnd
ate.
basic izneous rocks {bazalts, UmbBne ‘Well drained, very deep, rad to dark rad, friable to firm, clay; in places moderataly deep
over petroplinthite (sutric NITISOLS; with rhodic FERRALSOLS, partly petroferric phasa)
ts, UmBnm  Wall drain=d. deep to extremely deep, dark rad, friable clay, with a thick humic topseil
(mollic* NITISOLS; with nito-luvic PHAEOZEMS)
vy on ashes and other pyroclastic UmPtm  Wall drainad, deep to very deep, dark raddish brown, friable and smeary, silty clay to clay,
n with a humic topsoil (mollic ANDOSOLS)
rocks  Uminh Well drained, extremely dzep, dusky red to dark reddish brown, friable clay, with an acid
humic topsoil (humic NITISOLS)
rocks Umlfn Well drained, very desp, dusky rad to dark rad, friable clay (nito-rhodic FERRAILSOLS)

diate igneous rocks Um Ibf Well drained, shallow to moderataly deep, r=ddish brown to yellowish rad, friable, gravelly
sandy clay loam to clay loam, over soft rock (ferralic CAMBISOLS, partly paralithic
=lopad on acid ign=ous rocks UmYhr Well drained, da2p to extremely deep, raddish brown, friable clay, with a humic topsoil
(chromo-lvvic PHAEOZEMS; with mollic* NITISOLS)

UmYhr+lo Well drained, moderatsly deep to deep, raddish brown to brown, friable, gravelly clay loam

to clay; in many places with 2 humic topsoil (chromo-luvic PHAEOZEMS and orthic
UmGai Well drained, deep to very deep, brown to dark brown, friable, sandy clay to clay (ferralo-
orthic ACRISOLS)
UmGah  Well drained, deep, dark red, friable clay, with an acid humic topsoil (humic ACRISOLS)

UmGag Imperfectly drained, modarately-deep, brown to dark yallowish brown, mottled, friable,

gravelly sandy clay loam; in places rocky and shallow (gleyic ACRISOLS, partly paralithic
biotite'hornblends granites) UmGFin  Wall drainad, very deep, raddish brown to rad, friable clay, with a thick acid humic topsoil
(nito-huvmic FERRALSOLS)
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Map Unit: Uh18

our mobile platform. IR -l e

Testing the delivery of soil information via the cell network using a portable device

o U (UPLANDS); Uh (UPPER MIDDLE-
LEVEL UPLANDS (usually undulating to
rolling; altitudes 5000-8000 feet; about 2500
feet above local base level))

UhX (Soils developed on various rocks)

UhXai

References

Well drained, very deep, dusky red to
yellowish red, friable to firm, clay loam to

clay; in places with an acid humic topsoil
(ferralo-chromic* /orthic ACRI SOLS)

Sombroek, W. G., Braun, H. M. H., & Van der Pouw, B. J. A. (1982).Exploratory soil map and agro-climatic zone
map of Kenya, 1980. Scale 1: 1,000,000. Kenya Soil Survey.

Acknowledgements

This project was funded by Purdue’s Center for Global Food Security.

L
PURDUE UNIVERSITY G
- o . . . - \\) University of /v 4\ iy
Captured soil information displayed on a portable device showing specific soil Park NV KALRO
information of a soil mapping unit. Different colors denote different soil mapping /\"-’/\/\\Eldoret Rorya Farcdiral & Lvosioo . - _
units. CENTER FOR GLOBAL FOOD SECURITY e e i it A / Lead-'ng With Care



https://appsto.re/us/nbdy7.I

