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Abstract

The African Cassava Agronomy Initiative (ACAI) is set to develop decision support tools (DST)
to provide advise on site-specific fertiliser recommendations to extension agents and farmers to
sustainably intensify and increase cassava production with a focus on commercial farmers. A crop
modelling framework comprising two complementary models, LINTUL (Light Interception and
Utilisation) and QUEFTS (Quantitative Evaluation of the Fertility of Tropical Soils) was used.
QUEFTS is known for understanding N, P and K nutrient interactions and effects on crop produc-
tion. However, as a static model, QUEFTS is limited in capturing the effect of seasonal weather
variability on root yield, which is effectively handled by mechanistic models like LINTUL. Using
daily historical weather data from CHRISP (rainfall) and NASA-POWER (solar radiation, wind
speed, minimum and maximum temperature), and soil grid data from ISRIC (International Soil Re-
ference and Information Centre), water-limited yields of cassava roots were simulated with LINTUL
for a series of planting dates over the year. With the simulated water-limited yield as maximum at-
tainable yields, the site-specific fertiliser rates to achieve target yields were generated with QUEFTS
considering indigenous soil fertility, fertiliser price and the cassava root price in order to maximise
net returns. Model evaluations using field experiment data from Nigeria in 2016 and 2017 indica-
ted good performance of QUEFTS on the one hand. LINTUL on the other hand performed sub-
optimally, especially for planting dates later than July, by overestimating water stress during the
long dry season, which lasts from late November to end of March. With additional data collected in
2017 and 2018 from researcher-managed experiments, and from validation trials to test the recom-
mendations, the current efforts are focussing on enhancing the predictions’ accuracy and precision
for year-round planting dates. Nigerian farmers have moved to stretch planting and harvesting over
longer periods to provide roots to the processing industry throughout the year and to benefit from
temporal price peaks. With improved fertiliser recommendations, profitable and higher yields can
be attained in addition to using off season marketing opportunities.
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