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Plant breeding programs allowed increasing in food production 
over the past years. However, we need to double the annual yield 
improvement to match the future demand due to population 
growth. Even worse, there is concern that yield improvement is 
beginning to plateau1. We aim to apply Reinforcement Learning to 
optimize breeding schemes in a data-driven manner.

• Reinforcement Learning is data hungry and requires many trials 
to train; we need to work with an efficient breeding simulator. 
We wrote our custom crossing simulator in Python based on 
the method described by Han et al.2 

• Reinforcement Learning optimizes a sequence of actions while 
observing the state of the environment in order to maximize an 
objective.

• We make the Reinforcement Learning environment based on 
the simulator. Actions, observations, and the objective can be 
decided based on use cases and to iteratively increase the 
complexity of the task.

We trained two Reinforcement Learning agents on the most basic 
environment, in which only the generation number is observed, 
the budget is constant, and the agent chooses the number of 
bests to select. 

The simulator is based on JAX3; it runs transparently on CPU, 
GPU, or TPU and is automatically parallelized. Running it on a 
distributed system is also straightforward. We compare it with 
AlphaSimR4.

• Tackling food shortage will be a fundamental challenge of the 
future. 

• Reinforcement Learning shows promising results for 
improving breeding programs. 

• Our simulator enables parallel computation for crossing, that is 
needed for training complex Reinforcement Learning agents.

• We aim to train agents with more complex actions and adaptive 
to the current generation's state. We want to define a use case 
including practical constraints (e.g. total budget or cost of 
actions) and publish a competition. 
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