Plants and climate change: which future? – 8 new teaching activities: case studies from report used for activities
Activity 1 – Talking graphs

From Box 1.3 – Inequitable climate change

Climate change is impacting the people of the world in very different ways.
Even though it will eventually affect everyone on the planet it’s causing the most harm in developing countries where people are least responsible for it and least able to cope.

In poor countries most people rely on agriculture to be able to survive.  In turn, agriculture is dependent on the climate – so if the rains fail or if there’s too much rain, if the temperature increases too much or a wind storm blows the soil away – people will be unable to grow the food they need to survive.

The irony is that people in developing countries have hardly contributed to climate change themselves.  It’s developed countries like the UK, the USA, Australia and Europe who have caused climate change because of their energy intensive ways of life.
For example, in the USA each person emits about 20 tonnes of CO2 a year, whereas in Nigeria each person emits less than half a tonne of CO2.

Activity 2 – Competitive nature

From Case study 4.2 – Competition and the bluebell
The bluebell (Hyacinthoides non-scripta) is a Spring flower which is widespread in Britain but is globally threatened.  British populations represent about 25-49% of the world’s total population.  Bluebells grow en masse in woods and create a beautiful blue ‘carpet’ on the forest floor.  
Spring flowers like bluebells are able to grow before most other flowers and plants because they have already begun to prepare their leaves and flowers in their bulbs.  In early Spring they are the first to be able to appear, using the resources stored over the Winter in their bulbs.  
Other flowers, like cow parsley or dandelions are more temperature dependent and need warm weather before they can grow.  This means that bluebells get a ‘head start’ on many other flowers.  With climate change and warmer temperatures, bluebells might lose their ‘early start’ advantage and be ‘outcompeted’ by other plants.
Another problem for the British bluebell is that another species, the Spanish bluebell (Hyacinthoides hispanica) is more vigorous and is outcompeting the indigenous species.
Activity 3 – Where have the fish gone?

From Case study 4.5 – Invasive species
The water hyacinth (Eichornia crassipes) originates from the Amazon but is now a vigorous weed growing all over the world and threatening native plants.  Its growth rate is among the highest of any known plant: it can double its mass in 12 days and can grown faster than it can be cleared.
The plants form dense mats that cover thousands of hectares, prevent sunlight and rainwater from getting into the water and choke out other species.  Other plants can’t compete with the water hyacinth and fish and other animals can’t live in water covered in water hyacinth mats.

This results in a loss of livelihood (fishing), a decrease in available clean water and even a threat to power generation.  The Akosombo Dam in Ghana is under serious threat from the water hyacinth.

Activity 4 – Alpine plants in trouble

From Case study 5.3 – Alpine species and mountains
The alpine zone is at the very top of mountains, it is the limited area between the ending of the treeline and the summit of the mountain.  
Plants that live here are already very highly specialised and adapted to live in some of the harshest environments on earth. 
As temperatures increase, there is only so far upwards these alpine plants can move before they are literally pushed off the top of the mountain.

Plant species from lower slopes, like grasses and shrubs, will be creeping up the mountainsides at the same time, further threatening the little alpine plants.

Some alpine plants need snow to act as a protective cover. In some alpine regions there is less snow cover because of climate change.  This means these plants are unlikely to be able to survive.
Activity 5 – Close encounters with trees

From Case study 2.5 – The effects of drought on trees
A study in northern Spain showed that beech trees which grew at the southern limits of their range were increasingly suffering from drought.  

The study looked at the annual growth levels of the beech trees over the past 50 years, starting in 1975.  By 2003 the growth of mature trees had fallen by 49%.  

The decline in growth was not observed in beech trees growing at higher altitudes, so it is likely that the effects of drought (less water, higher temperature) were making it harder and harder for the beech trees to grow where they used to. 
The region is expected to warm even more in the future, so perhaps the beech trees will not be able to survive there anymore.

Activity 6 – Blooming early

From page 27 – Phenology
Phenology is the study of the timing of natural events – like when flowers first appear, when leaves first start to grow on trees, when insects appear and when birds come back from their migrations.  It can also be used to study the end of a season – for example, when leaves fall from trees.

For hundreds of years people have recorded and documented these kinds of events and it’s becoming even more important in light of climate change.  Spring is happening earlier and earlier each year – so phenological records are becoming increasingly important because they are proof that the natural world is already responding to climate change.  Of all the characteristics of plants that relate to climate change, the timing of flowering is the one for which there are the most observations.

One example of this comes from Japan.  In Japan cherry blossom festivals, called ‘Hanami’, are hugely popular and culturally significant.  Every year, since the 9th Centrury, huge festivals and celebrations are held throughout the country as the blossom appears on the cherry trees.  

During modern festivals, people of all ages spend time outdoors, enjoying the beauty of the cherry blossoms by day and by night, with their family, friends, and workmates. Festival activities include eating seasonal foods, such as bamboo shoots, rice cakes with red beans, and wild vegetables, playing games, listening to musical instruments, and singing.

Because of this the flowering times of cherry blossom has been recorded and documented for over around 1,200 years.  This unbroken record can help us to reconstruct the past climate and demonstrate the local increase in temperature associated with climate change and urbanisation.

All together, the flowering record shows a six-week range in flowering dates from as early as late March to as late as early May.  Extreme flowering dates are scattered throughout this period.  

However, after approximately 1830 flowering times become progressively earlier.  

By the 1990s average flowering times had become earlier than at any time previously during the entire flowering record.

This record is probably the longest annual record of phenology from anywhere in the world and shows that cherries are currently flowering earlier than they have at any time during the previous 1200 years and that this is due to temperature increases.

Ref: Richard Primack and Hiroyoshi Higuchi; Climate Change and Cherry Tree Blossom Festivals in Japan, Arnoldia, 65:2, 14-23

Activities 7 and 8 – Life of trees and causes and effects

From Case study 7.10 – Palm oil

Palm oil from the species Elaeis guineensis is widely used around the world as a cooking oil, as an ingredient in margarine, and as a component of many processed foods. It is also an important ingredient in many soaps, washing powders and other toiletries.  It is the world’s leading edible oil, more popular than sunflower oil or olive oil.

90% of the world’s palm oil exports come from Indonesia and Malaysia.  The development of the industry has bought economic benefits to both these countries.  

However, palm oil is now being used as an ingredient in biodiesel and as a fuel to be burnt in power stations to produce electricity.  This new market means the global demand for this product is dramatically increasing.  Because of this increased demand people are developing more and more palm oil plantations.  They do this by clearing the rainforest and everything in it and then planting hundreds of thousands of palm oil trees in place of the rainforest. 

A recent report suggests that palm oil plantations are responsible for some 87% of deforestation in Malaysia.  Forest fires – the quickest and cheapest method for clearing trees – are often started by palm growers.

