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Soil Health Interventions in Upper Tana Nairobi Water Fund – Nutrient Maps 

The soils of Murang’a are dominantly Nitisols developed from basic igneous rocks. Nitisols are generally 

clay-rich and are characterized by a good open soil structure good for deep crop root penetration (Ministry 

Of Agricultre, 1987). Their high fertility is contributed to by the high clay contents which can retain 

considerable amounts of plant nutrients and have favorable water holding capacity. The soil factor maps 

reveal that the eastern sides of Kigumo and Kangema sub counties have high clay contents probably owed 

to erosion brought about by the slopes from the west to east regions. 

Soil samples were collected from 0 - 20 cm and 20-50 cm depth ranges using a soil auger.  Composite 

samples from four points were collected for each sampling point (Figure 1a). We collected 524 soil 

samples from 176 farms.  

          

Figure 1: a) soil sample collection, b) V3 and c) V8 plant tissue sampling  

Plant (ear leaf) tissue samples were taken from farms where the crop was approaching flowering and 

fruiting stage, (Figure 1). The leaves were analyzed for N, P, K, Mg, Ca, S, Fe, Cu, Zn, and Mn. 

  

Soil health constraints and interventions 

Soil physiochemical results showed deficiencies in N, K, P, Mn Cu, Zn and B owing to several factors which 

include management practices. Fertilizers amendments containing these micro and macro nutrients were 

used to replenish the low levels. Most of the farms had soils with pH < 5.5, that required use of agricultural 

lime or organic material like crop residue application. The purpose of the soil in this project was to develop 

a prediction of fertilizer requirements necessary to resolve the deficiency identified during the diagnosis 

by the soil test.  

Fertilizer recommendations for most crops in Kenya are very general. The availability of a limited number 

of fertilizer products, primarily DAP and CAN, hampers optimization of nutrient application rate. 
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Farmers use blanket fertilizer recommendations developed mainly using farm trial and error or taking 

experiences from other countries.  This often leads to an imbalance in nutrients and soil degradation 

where the nutrients are under-applied.  On the other hand, over-application of fertilizer results in lower 

profit for the farmers and causes soil health problems like soil acidification. 

Other interventions were and not limited to agroforestry, sustainable cropping systems like intercropping, 

crop rotations, efficient use of water through water pans and integrated pest management. Reducing soil 

and nutrient loss by water erosion using agroforestry interventions help to improve and maintain the 

health of farms. It has also several other benefits including reducing sediment load to reservoirs, biomass 

for energy, improving biodiversity and soil fertility maintenance. These roles help reduce surface run-off 

which is the main cause of soil erosion and reservoir sedimentation.  

Additionally, more than 85% of the farmers apply dry and fresh manure which could help to improve the 

soil organic carbon stocks. The organic fraction of manure plays an important role in increasing soil organic 

matter, improving soil structure and water infiltration.  

We found soil carbon significantly correlated with macro and micro-nutrients thus increasing the soil 

carbon level thought sustainable land management practices like application of manure and agroforestry 

interventions is important to improve crop response to fertilizers.  

Other management interventions will include limiting tillage operations to the minimum needed for 

adequate seed bed preparation and weed control and crop rotation using high reside crops.  

than 2%.  


