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Apple evolution: how the apple came to Britain

Two outdoor, practical demonstrations of how different processes have lead
to the evolution of the modern-day apple from one ancient ancestor

Learning Objectives & Curriculum Links:

e To discover that the orchard apple has evolved from an ancestor living 40m years ago

e To understand how cross-pollination, genetic mutation and Darwin’s natural selection
led to this evolution

e To find out how bears have ensured only the “fittest” survived

Instructions:

Explain to the pupils that there are now over 7500 varieties of cultivated apples around the
world (they may be able to name some) but they all evolved from a wild ancestor species
(show Malus sieversii) that grew in the Tien Shan mountains of Kazakhstan, approximately
40million years ago.

Show them The Apple ‘s Journey. The ancestral apple - Malus sieversii - was large and quite
plain tasting (some still exist), whereas the apples we eat today - varieties of the species Malus
domestica - are smaller, firmer and sweeter. So, what has contributed to this evolution?

The Apple’s Evolutionary Journey - a whole-class demonstration (25 mins)

Find a space in the orchard or school grounds to act out the apple evolution story. Use The
Apple ‘s Journey for reference at each stage. Pupils become the seeds/apples and are
gradually left behind or eliminated over time/distance. NB: the quantities of apples involved
are purely for the demonstration, not real figures.

Stage 1: seed dispersal (30 pupils) Asia

Start with all pupils being M.sieversii in Kazakhstan. Seeds from these early apples were spread
first by birds, then larger animals, like wild horses and bears. Get all pupils to disperse
themselves within a set area. However, apples that were most attractive to these animals
would have their seeds scattered preferentially and therefore be more successful over time -
an example of natural selection.

Randomly choose 25 apples (pupils) to be selected for dispersal. The other 5 apples (pupils)
remain in Kazakhstan - give them the Malus sieversii image - they don’t evolve any further or
follow a different evolutionary journey.

The successful seeds would be further dispersed by travellers eating and trading apples along
the Silk Road. 25 apples move to the west.

Stage 2. Adaptation to new environments (25 pupils) eg. Iran
The apple seeds are dispersed by humans to new regions with different climates and soils. 10
of the species perish (randomly select 10 pupils) as they cannot survive these new conditions
but some of the apples have genetic mutations - eg. firmer skin, more disease resistance,
smaller size - that allow them to adapt to their new environment. These new species would
persist as these successful traits would be inherited by the next generation (see The Perfect
Apple). 15 newly evolved apples are further dispersed to the west.

Stage 3. Cross-pollination with wild crab-apples (15 pupils) Europe

As the 15 surviving apple species reach eastern Europe they enter the habitat of wild crab-
apples, eventually encountering Malus sylvestris - show image. (The 10 apples eliminated in
Stage 2 take on the role of European crab-apples for this stage. The 5 original M.siversii apples

remain in Kazakhstan).
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Estimated time: 50mins
Recommended Year Group: 6
Subjects: Science, Geography

Location: Orchard or school grounds

Kazakhstan

Prior Knowledge & Preparation:

e Pupils understand pollination and
plant reproduction. (Faking It!)
would help support this
understanding

o The Perfect Apple would help

pupils understand about genetic
inheritance
e Familiarise yourself with The

Apple’s Journey
e Print any slides/PDFs
Resources:

e Malus siversii (Orchard Botany
#13) master

e Malus sylvestris (Orchard Botany
#14) master

e Malus domestica (Orchard
Botany #15) master

e The Apple’s Journey (Orchard
Botany #16) master

e 15 x red pipe cleaners

e 15 x green pipe cleaners

e 1 real apple

Hints:

e Skip to The Bear Necessities
game to just demonstrate natural
selection
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Pollen from M.sylvestris fertilize the flowers of 10 of the new-comers - get 10 crab-apples to link arms with
10 of the incoming apples. This cross-pollination between M.sylvestris and M.siversii forms new species as
new genes are introduced and combined.

One of the new species - a particularly firm and sweet apple - is selected by humans for cultivation. Choose
one of the linked couples to represent this species. The other nine new species - the remaining linked apples
- and any unlinked species survive but remain in the wild, following a different evolutionary journey.

4. Genetic modification by man (1 linked pair) eg. Italy
The species with the best flavour and firmness is gathered by humans. - the final, linked pair.

We are nearing the end of the evolutionary journey

The Greeks discovered how to improve this apple species by combining the best qualities of different
varieties, through controlled cross-pollination (like cross-breeding) and then grafting (cloning) to replicate
the same fruit. But it was the Romans who finally refined these early grafting techniques to produce the .
sweet, edible apple species we know today - Malus domestica - and bring it to Britain (see The Perfect Fruit Image: wilipediacommons

Malus domestica : Ellison's Orange
and How to Graft.)

The final, linked pair hold up the real, orchard apple or image of Malus domestica. This apple is now one of over 7500 varieties
(breeds), all cultivated by growers seeking the best fruit.

Remember - this evolutionary journey has taken 35 - 40million years - how and when will it end?

The Bear Necessities - a seeking game (25 mins)
Before humans played any part, scientists believe that bears played a significant role in apple evolution by preferentially selecting the
largest, sweetest wild apples.

Get half group to make large 2D red apple shapes with their red pipe-cleaners and the other half to make smaller, green apple shapes
with their green pipe-cleaners. Scatter the pipe-cleaner “apples” onto the floor around the orchard or carefully hang from branches.
Make sure you count how many apples have been scattered so pipe-cleaners are not left in the orchard at the end.

When all “apples” have been scattered, pupils become bears, collecting “apples” and returning them to you. Lay the collected apples in
a line on the ground, in the order they are collected. Bears cannot collect their “own” apple and can only retrieve one at a time. When
all apples have been collected, study the line made on the ground.

What do the pupils notice? Red apples should feature more prominently than greens at the start of the line as they are easier to spot -
because of colour and size. The genes from these successful red apples will be passed down the generations as more of these seeds will
be spread. Darwin called this natural selection as it enables the successful species to flourish; the less successful green apples will have

less offspring and may ultimately die-out. An example of “survival of the fittest”.

Further questions, Next Steps and Links:

e Adaptation in the Orchard

e The Perfect Apple

e Darwin’s Finches

e Linnaeus series of activities

e Geography - research Kazakhstan and its environments. Plot the different countries the apple journeyed through. How many miles
did the apple travel to reach the UK, then USA with the European colonists?

e English - imagine you're an apple. Write a postcard from one of the countries you travelled through as part of your evolutionary
journey

Background/teacher’s information/notes:

Scientists believe that 46% of the genes in modern, domestic apples are likely passed down from Malus sieversii, 21% from the
European crab-apple and 33% from uncertain sources.



