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Interviews with scientists: 

Professor Ottoline Leyser on Plant Survival Strategies
Teaching Notes
Introduction and context
In this interview, Professor Ottoline Leyser, Director of the Sainsbury Laboratory, University of Cambridge, discusses the different survival strategies of plants and animals. This is a useful and thought-provoking way into the topic of plant hormones.
Does putting down roots beat running away? Can plants make decisions about what they do?

Teacher summary
http://intobiology.org.uk/can-plants-make-decisions/
Professor Leyser is interested in how plants make decisions that allow them to adapt their form to suit the environment in which they are growing.

When we observe a moving animal, we think about what it is doing and how that relates to the kind of things humans do. When plants are considered in the same context, it doesn’t make sense to us. They’re not moving and the things that they are doing are not things that people do, so we assume they are not really doing anything. We assume that they just respond and don’t actively engage in their environment and don’t make decisions about their lives. That is not true. Plants are making decisions, but the decisions they are making are very different to those made by animals because of the differences in their lifestyles and in the drivers that keep them alive.
Animals have to move so that they can find food to stay alive, but plants don’t have to move. Plants build themselves using air, water from the ground and mineral nutrients, powered by light energy. Very different drivers are influencing the way plants and animals work, so the way that plants and animals make decisions and the outcomes of those decisions are very different. 
For example, there are shoots for collecting carbon dioxide and light and roots for collecting water and nutrients, and at any one time a plant can be thought of as having a resource budget. It’s got a certain amount of carbon, nitrogen and phosphorous that it’s collecting and it has to decide where to put that. The decisions made have to result in the plant producing as many seeds as it possibly can, and that means balancing the growth across the shoot system and between the shoot system and the root system.
The molecule at the centre of such plant decisions is auxin, a hormone made by every growing shoot tip. It is exported into the main shoot and transported right down to the root and it promotes growth in the root. It may be that the more shoots you have the more roots you might have, so that gives you an overall balance, but the amount of auxin made by each shoot tip can be varied, as can the properties of the transport system that move the auxin around the plant, depending on the environment that the plant is growing in. The plant will sense the environment and will change those things, allowing it to change its growth. An important element of that decision making system is that it is distributed across the whole plant, with every shoot tip contributing information. In that way, no plant parts are unique, every part is expendable.
In an animal, most information that is used to make decisions about responses to the environment is centrally processed by the brain. If the brain is damaged, that decision making is impaired. A plant can’t afford to have so much invested in one part because it can’t run away from predators, so no part can be that important. Instead, it has evolved a distributed decision-making process that allows it to make the same kinds of decisions, but without a central nervous system.
Questions

1. Why do many people assume that plants “aren’t really doing anything”?
Plants aren’t moving, they’re part of the scenery. The things that they are doing are not things that we recognise, they’re not the things that people do.

2. Summarise the different drivers that influence the way plants and animals work.
Animals have to move to find food to stay alive. Plants have to build their bodies using raw materials obtained from the environment, powered by light energy, to stay alive.
3. What sorts of decisions must plants make about their resource budgets?
Where is it going to put the carbon, Nitrogen and Phosphorous that it is collecting? Should it invest it in more roots, or more shoots? If investing in shoots, should that be many short shoots or one tall one?

4. The decisions made by a plant about its resource budget result in the plant “doing the best it can”. In evolutionary terms, how is this success measured?
By how many seeds it can produce.
5. Why is root-shoot balance very important to a plant?
If a plant’s growth is limited by nutrients, it is important for it to put resources into the part of the plant that has the greatest probability of helping it to gather extra resources.
6. What is auxin, where is it produced and where is it transported to within a plant?
A hormone, that is made in every one of the growing shoot tips of the plant. It is exported from the tip into the main shoot and is transported right down to the root.
7. How is an overall balance between roots and shoots obtained?

Auxin promotes growth in the root, therefore, the more shoots you have, the more roots you might have. 
8. How may a plant change its growth in response to the environment it is growing in?
The plant will sense its environment and change the amount of auxin produced by each shoot tip and the properties of the transport system that moves the auxin around the plant.
9. If every shoot tip contributes information about the plant’s environment, what can you conclude about a plant’s decision-making system?

It is distributed across the whole plant
10. Explain why “a plant cannot afford to have so much invested” in a single information processing centre.

A plant cannot run away from predators, so no part can be so important that without it the plant would not survive.
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