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Abstract

Agriculture is key to Kenya’s economy and food production but the per capita food production 
has been declining. Soil nutrient depletion has been identified as one of the major causes of the 
declining food production. However, use of chemical soil tests which is one of the main tools for 
predicting the probability of crop yield response to fertilizer is not clearly established. The review 
summarizes publications between 1970 and 2017 with focus on studies involving soil analysis and 
fertilizer recommendation in Kenya. We found that soil analysis data is rarely used for fertilizer 
recommendations. Though soils are still being analyzed by individuals and research organizations, 
they are done as a necessity since the studies involve some aspects of soil fertility. The findings are 
usually used as an explanatory variable to yield and management history and rarely for interventions. 
This was mainly due to lack of locally validated guidelines on how to interpret the information for 
a given crop, soil and agro-ecological zone. The government is the main source of information for 
fertilizer use strategies. However, their recommendations using soil analysis are solely based on 
specific crop requirements derived from literature. It does not consider the soils’ capacity which 
results in vague recommendations given the highly heterogeneous nature of smallholder farms. There 
are also no uncertainties included in the recommendations. Extension services give a general one-way 
information with no alternatives on how to fine tune in specific scenarios. There is still a need to carry 
out long-term field trials following appropriate established methods whilst using previous findings as 
a guide.
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Résumé

L’agriculture est essentielle à l’économie et à la production alimentaire du Kenya, mais la production 
alimentaire par habitant est en baisse. L’épuisement des éléments nutritifs du sol a été identifié 
comme l’une des principales causes de la baisse de la production alimentaire. Cependant, l’utilisation 
d’analyses chimiques du sol, qui est l’un des principaux outils de prédiction de la probabilité de 
réponse du rendement des cultures aux engrais, n’est pas clairement établie. La revue résume les 



publications entre 1970 et 2017 en mettant l’accent sur des études impliquant l’analyse des sols et 
la recommandation d’engrais au Kenya. Nous avons constaté que les données d’analyse du sol sont 
rarement utilisées pour les recommandations d’engrais. Bien que les sols soient encore analysés par 
des individus et des organismes de recherche, ils sont effectués comme une nécessité puisque les études 
impliquent certains aspects de la fertilité des sols. Les résultats sont généralement utilisés comme 
variable explicative de l’historique de rendement et de gestion et rarement pour les interventions. 
Cela était principalement dû au manque de directives validées localement sur la manière d’interpréter 
les informations pour une culture, un sol et une zone agro-écologique donnés. Le gouvernement 
est la principale source d’informations sur les stratégies d’utilisation des engrais. Cependant, leurs 
recommandations utilisant l’analyse du sol sont uniquement basées sur les exigences spécifiques des 
cultures issues de la littérature. Il ne tient pas compte de la capacité des sols qui se traduit par de vagues 
recommandations compte tenu de la nature très hétérogène des petites exploitations. Il n’y a pas non 
plus d’incertitudes incluses dans les recommandations. Les services de vulgarisation donnent des 
informations générales à sens unique sans aucune alternative sur la manière de régler avec précision 
des scénarios spécifiques. Il est encore nécessaire de mener des essais sur le terrain à long terme en 
suivant les méthodes appropriées établies tout en utilisant les résultats précédents comme guide.

Mots clés : Services de vulgarisation agricole, recommandations d’engrais, production alimentaire, 
Kenya, analyse de sol

Background

Agriculture is a source of employment to 40% of Kenya’s 43 million people and to over 70% of the 
rural population. It accounts for 53% of Kenya’s GDP and makes up for 65% of total exports. Sixty 
five percent of all agricultural produce is produced by smallscale farmers. However, this production 
has not been in pace with population growth with Kenya’s per capital food production declining for 
the past few decades (Mangale et al., 2016). Soil nutrient depletion has been identified as one of 
the major causes of stagnating food production (Heerink, 2005; Tittonell and Giller, 2013). Kenya 
as is other sub-Sahara Africa countries has geologically mature and characteristically infertile soils 
(Kung’u, 2007). Continuous low or zero input cultivation has further worsened the soil conditions 
with yearly estimated depletion rates for N, P and K at 22, 2.5 and 15 kg/ha for the last 30 years in 37 
African countries (Sanchez, 2002).

Chemical soil analysis is used to predict the probability of crop yield responses to fertilizer and lime 
inputs. However, to be used for fertilizer recommendation these tests must be done following certain 
procedural requirement. These steps involve correlation and calibration; the extractant selected should 
be such that the extracted nutrient be correlated with crop growth response or nutrient uptake under 
varying soil conditions (Cox, 1987). This is followed by calibration where crop nutrient requirement is 
determined based on the different test values via fertilizer field trials (Fageria et al., 2011). In addition, 
the field calibration must be undertaken for three to five years before getting definitive conclusion from 
the trials (Fageria et al., 2011). This is necessitated by varying soil and climatic variables especially 
in the rainfed small scale farmer systems. The objective of the review is to determine if and how soil 
analysis is used as a basis for fertilizer recommendation in Kenya.

Materials and methods
Literature search was done in web of science, https://apps.webofknowledge.com and google scholar, 
“https://scholar.google.com” using the terms “soil analysis” and “fertilizer recommendation” and 
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“Kenya” or “soil test” and “fertilizer recommendation” and “Kenya” or “soil analysis” and “fertilizer” 
and “Kenya” or “soil test” and “fertilizer” and “Kenya”. The search also included grey literature like 
institutional reports and old field trials that are only available in print.

Results and discussion

Fertilizer trials done between 1925 and 1982 were done in few research stations and did not provide 
sufficient information to be used for fertilizer recommendation. A more comprehensive fertilizer trial 
started in 1985 and was concluded in 1994 (Schneir et al., 1997; Mangale et al., 2016). Although this 
study greatly improved/brought to existence fertilizer recommendations for different major crops grown 
in the different agro-ecological zones, only maize P soil critical levels were determined (Schneir et al., 
1997). There are later reports (NAAIAP, 2014; Mangale, 2016) by government research institutions 
on fertilizer recommendations. However, the use of soil analysis for interventional purposes is not 
presented at all or presented in a way to be used by a second party. Soil tests are still being done 
by both private and public entities, but they are mostly used to explain yield and or management 
practices. Recent field trials are based only on crop performance and not guided by soil test nutrient 
levels. Recommendations are then given based on crop nutrient requirement derived from literature 
values for studies done in other parts of the world.

In most field trials procedural requirements for using soil tests for fertilizer recommendation were 
either not followed or done to completion to generate a definite guide on how to use soil nutrient test 
values across varying soil and climatic conditions. Soil extraction techniques developed mainly for 
the United States was adopted and used without determining which extractant was best suited for a 
specific soil and climatic condition. This has resulted in lack of a foundational work to build on when 
using soil analysis for interventional purposes.

Conclusion

A lot of effort has been made by the Government of Kenya and associated institutions in providing 
fertilizer use strategies via field trials and soil analysis. There is still a need to carry out long-term 
field trials following appropriate established methods whilst using previous findings as a guide. The 
previous and any future findings have also to be availed and presented in ways that enable testing and 
validation to ensure continuous learning and recommendation improvement.
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