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Water Limited Yields & Optimum Common Beans Sowing Time & Variety 

Recommendation Summary for Kenya  
 

Background 

Kenya occupies the fourth place in the production of dry beans in Africa, and it is the country with the 

most growing area of this crop in this continent. However, the average yield of common beans in Kenya 

by 2022 was 492 kg/ha, one of the lowest in Africa (FAO, 2023). The yield gap is attributed to pests 

and diseases, mid and late-season drought, and N and P deficiencies (Katungi et al., 2020). This research 

sought to evaluate the attainable yield of common beans by simulating water-limited yields using 

different planting times and varieties at scale for Kenya.  

 

Methodology 
The CGIAR-Excellence in Agronomy (EiA) Initiative sought to determine the water-limited yields, 

optimum sowing dates, and variety for common beans in Kenya through the AgWise Water Limited 

Yield crop modeling platform. The AgWise modeling framework comprises a variety of crop models, 

such as APSIM, DSSAT, WOFOST, and Oryzae. This activity utilized the spatialized DSSAT 4.8 crop 

model coupled with weather data from CHIRPS and AgERA5 and soil from ISRIC. DSSAT crop model 

spatialisation was enabled through of the DSSAT R-Package (Alderman, 2020). The model was 

calibrated based on a combination of field experimental data and expert feedback. Simulations were 

based on 22-year historical data from 2000 for 3 generic (short, medium, and long duration) varieties 

over 16 weekly sowing dates. The simulation outputs were aggregated across different sowing dates, 

varieties, and ENSO phases. This, therefore, enabled the determination of the optimum sowing dates 

across different varieties and season types. The date with the highest median yield was referred to as 

the optimum sowing date, Specifically, season types were determined by classifying the growing 

seasons across the 3 ENSO phases. To define the ENSO phases, we use the Oceanic Niño Index (ONI), 

where 5 consecutive overlapping periods with an ONI value of greater and less than 0.5 OC signifies El 

Niño and La Niña, respectively. ONI value between -0.5 and 0.5, signifies it is a neutral. 

 

Results 
The analytics framework aggregated all the common bean yield data across different sowing dates, 

varieties, and ENSO phases for Kenya. For most of the plantings, at the national level, there were no 

significant differences in the yield due to the ENSO phase. However, Neutral conditions generated 

higher yields for the initial plantings at the beginning of March, followed by La Niña and El Niño. 

Based on the historical analysis, higher yields are obtained when the sowing dates are between March 

09 and 30, with short-duration varieties preferring the latest plantings (Figure 1). 

https://www.chc.ucsb.edu/data/chirps
https://www.earthinformatics.eu/tools/agera5-global-weather-data-set-tailored-agriculture
https://www.isric.org/explore
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Figure 1: Common bean yield response to varying sowing dates across different varieties and 

ENSO phases in Kenya.  

 

Although the long-season variety generated the highest yield, it also had the highest variability, 

followed by the medium-duration variety. ENSO phases do not look to affect the average yield and its 

variability (Figure 2). 

 
Figure 2: Common bean yield (a)-mean, (b)- standard deviation, across different sowing dates, 

varieties, and ENSO phases for Kenya. 

 

The highest common bean yield is obtained for all the varieties in the Southwest of Kenya. There are 

no differences among ENSO phases in the average spatial yield pattern across the different years and 

planting dates of simulations (Figure 3).  
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Figure 3: Mean yield distribution across different varieties and ENSO phases for common beans 

in Kenya. 

 

El Nino caused higher variability in the yield, compared to La Nina and Neutral conditions.  This 

variability is more evident in the areas with higher attainable yield (Figure 4). 
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Figure 4: Standard deviation of the yield in common beans across different varieties and ENSO 

phases for Kenya. 

 

Most of the areas in the country prefer early planting. However, under El Niño, it is suggested to delay 

the planting time for some weeks. Some areas in the West and Southeast of Kenya under El Niño prefer 

late plantings. Compared to Neutral conditions, La Niña seasons also suggest some delay in the planting 

time, especially in the Southwest and Southeast of the country; however, this delay in planting is for 

fewer weeks than under El Niño. In general, the short-duration variety prefers later plantings than the 

medium and long-duration varieties (Figure 5).   
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Figure 5: Optimum sowing dates across different varieties and ENSO phases for common beans 

in Kenya. 

 

Conclusion 
Our study suggests maintaining early planting with some window of delayed planting for short-season 

varieties. Although at the national level, there are not high differences in the average yield due to ENSO, 

the model results report higher variability under El Niño.  

 

Additional information 
The scripts used for simulations and analysis are available on github. 

The data used for DSSAT model calibration is publicly available. 
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 NB: i-The outputs are constantly under revision 

ii-The outputs should only be used to provide a general recommendation, due to the potential uncertainty from the use of gridded 

geo-spatial data sets. The recommendations therefore need to be used in consultation with local experts. 

 

 
 


