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Abstract

Cassava Mosaic Disease (CMD) is a cassava disease that reduces tuber size and starch
percentage, leading to sales decrease of cassava production. This research project aims to
develop the mathematical model that uses to forecast an outbreak situation of CMD. This
disease is caused by both whitefly transmission and plantings of infected cuttings. The
population in this model are divided into 2 groups: (1) Cassava population and (2) Whitefly
population. There are 3 cassava states: (1) susceptible, (2) exposed, and (3) infected and 2
whitefly states: (1) susceptible and (2) infected. This model is used to study the outbreak
factors and determine the optimal policy to control the outbreak that maximizes economic
effectiveness.

Validation of the model used the basic reproduction number (R0) as a criterion for
inspection, which is used to analyze the severity of the outbreak. The locally-
asymptotically-stable disease-free equilibrium point is established when Ry<1, using the
Routh-Hurwitz criteria. The locally-asymptotically-stable endemic point is established when
Ro>1, using the Descartes’s rule.

The most economically cost- effective policy is determined by using the optimal
control theory and the average cost-effectiveness ratio analysis (ACER). There are three
alternative policies: (1) spraying pesticide, (2) rouging infected cassava plants, and (3)
spraying and rouging. Results suggest that the third policy: using spraying pesticide and
rouging infected plants is the most cost-effective policy with ACER is 1.551, which is the
minimum value.

This research project presented the CMD outbreak control system that can
determine the most cost-effective disease control policy for farmers.  Stakeholders in the
cassava supply chain can apply this model to determine other disease control options in

the future.





