
Box 1 What are triploids and why are they sterile?

Most humans are diploids with two copies of each chromosome in every cell except 
gametes. Human gametes, produced by meiosis, are normally haploid, with a single copy 
of each chromosome (see Figure 2). During meiosis, each chromosome normally pairs up 
with its opposite number (homologue), and the homologues exchange sections of DNA in 
a process called crossing over (see Figure 2c). This is one reason why sexually reproduced 
offspring are different from both their parents. 

Occasionally, the meiosis process goes awry. If, for example, the stage shown in Figure 2e 
fails, the gametes can end up with the diploid number of chromosomes. If one of these 
gametes fuses with a haploid gamete, the resultant embryo will have three copies of each 
chromosome —the triploid condition. Look again at Figure 2 — there will be a problem 
when the reproductive cells of this organism undergo meiosis. One set of chromosomes 
will not have homologues with which to pair, which is why triploids are usually sterile. That 
presents little problem to organisms able to reproduce asexually and/or which are propagated 
by humans, such as bananas, Bramley and Jonagold apples, and saffron crocuses.
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Saffron
Where does saffron come from and how  

does this triploid plant reproduce?

Reproduction
The saffron crocus (Crocus sativus) is a sterile, 
triploid plant (see Box 1). It is thought to have 
been selected for during the Bronze Age in Crete. 
The plant cannot produce seed, but reproduces 
asexually by forming daughter corms (short, 
swollen underground stems). These are clones 
of the parent plant, so they produce exactly the 
same valuable product. The plants are hardy and 
can tolerate extremes of temperature and drought 
but produce only a single crop per year, during 
autumn in the northern hemisphere. There are 
currently three growers in the UK, including The 
Cheshire Saffron Company in Delamere.

Independent article about saffron adulteration: www.tinyurl.com/63hrdn7

BBC news article: www.tinyurl.com/ybwdwx6h

ScienceDaily news on adulteration: www.tinyurl.com/y7k7ctpv and prevention of liver 
cancer: www.tinyurl.com/y9csebxp

Abstract of depression study: www.tinyurl.com/y9ksqkyr

Further reading 

Dr Peter Gould, The Cheshire Saffron Company, and Professor Liz Sheffield, 
University of Liverpool.

You can download a pdf of this spread to print as a poster at 
www.hoddereducation.co.uk/bioreviewextras
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The most expensive 
food product on Earth
Saffron is a spice obtained from the female 
parts of a saffron crocus plant — its red 
stigmas (see Figure 1). Picking the flowers 
and removing the stigmas by hand is labour 
intensive. To produce 1 kg of dried spice 
150 000 flowers are needed. When dried 
down and matured, the stigmas are deep 
vivid red.

Figure 1 Saffron crocus plant parts
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Use
The use of saffron goes back at least 3500 
years. Cleopatra bathed in saffron-infused 
water and the Phoenicians sold it as a 
treatment for ‘melancholy’. Claims for genuine 
health benefits, however, such as helping to 
combat depression or prevent cancer, have only 
recently found support from clinical data. 

Saffron is used in cooking to give a yellow 
colour, and a flavour described as ‘metallic 
honey with hay-like notes’ to dishes such as 
paella. Adulteration is a problem, and some 
top-quality saffron contains as little as 10% 
saffron, and 90% other plant material.

Traditional Cornish saffron cake

Sunlight causes the saffron  flower to open, revealing the red stigmas. 
In the UK, the flowers usually start to emerge in the middle of 
October. A drop in temperature is the stimulus for flowering

Saffron flowers ready 
for stigma harvesting

Saffron is dried at low temperature, 
stored for 2 months to allow the 
flavour and aroma to develop, then 
weighed and packaged for selling
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