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Chapter 1: INTRODUCTION & APPROACH



❑ Collection of georeferenced topsoil samples 

in Bungoma, Trans-Nzoia, Uasin Gishu and 

Elgeyo Marakwet

❑ Laboratory analysis of Samples to determine 

fertility levels and generate recommendations 

for fertilizer and lime application to boost 

yields in those areas. 

INTRODUCTION



1. Identification of the sampling sites through the generation of fertility 
zones using covariate analysis. A total of 1140 Apollo farms to 
sample, spread across the delineated zones.

2. Navigation and collection of topsoil samples on the selected sites (5 
teams)

3. Lab analysis of all soil samples: 100% using spectral MIR technology 
and 20% using wet chemistry for the validation of the results

4. Geostatistical data analysis and validation with refinement of the 
fertility zones and development of fertilizer plan per fertility zone. 

CONTENTS - APPROACH



Chapter 2: SAMPLE COLLECTION AND LAB ANALYSIS



❑ Zoning: six different covariates: AOI; County boundaries; 

Land use/Land cover; DEM; long-term annual T°C & ppt; 

NDVI. 

❑ The covariate analysis was run within the AOI determined 

by the distribution of Apollo farmers.

❑ Optimal number of zones across the AOI was found to be 

four, increasing the number of zones provided no 

significant increment in zone diversity

SAMPLING DESIGN



▪ 5 Teams collected samples between 

Nov-Dec

▪ Subsamples were collected across the 

field (W-sampling) = 1 composite 

sample per farm

▪ Samples sent to lab weekly for analysis

COLLECTION OF SAMPLES



▪ All samples were logged into the lab and analysed for the following 

parameters:

● MIR on 100% of samples: pH, P (class), K, Ca, Mg, OM, Total N, Exchangeable Acidity 
(and Acid Saturation, %)

● Wet Chemistry on 20% of samples: pH, CEC, P (ppm), K (ppm), Ca (ppm), Mg (ppm), S 
(ppm), Na (ppm), OM (%), Total N (%), Fe (ppm), Mn (ppm), Cu (ppm), B (ppm), Zn 
(ppm), C:N ratio and Ca:Mg ratio.

LABORATORY ANALYSIS



Chapter 3: RESULTS



▪ Zones were refined using the original 

zones and the data from the lab

ZONE REFINEMENT & CHARACTERIZATION



ZONE 01 ZONE 02

ZONE 03 ZONE 04

SOIL DATA



▪ Average Yield in Kenya = 1 ton/ha (4.5 bags/acre)

▪ Ideal yield Targets per Zone:

YIELD DATA



▪ Lime applications, Calcitic Lime (pH < 

5.2 and Calcium % <50%)

▪ Manure applications (Organic Matter < 2.5%)

SOIL CORRECTION



FERTILIZER PROGRAM



Chapter 4: DISCUSSION



▪ Basal fertilizer driven by P rate and yield potential

▪ Type of basal fertilizer driven by levels of K (DAP vs NPK)

▪ Top-dress Nitrogen driven by levels of OM and yield potential

▪ Manure required on 47% of farms in Zone 02; not recommended in 

zonal recs due to median value being above the OM threshold

▪ pH variable within same zones; 

▪ Lime recommendations not well suited to zoning

▪ Site specific soil testing for accurate lime recommendations

▪ Value Cost Ratio – higher for DAP rather than NPK

DISCUSSION



Thank 
You!


