
Cultivating clones
Why do crop growers want asexual reproduction? 
Commercial crop producers aim for desirable and lucrative produce. One attribute of many plants, 
shared by very few animals, particularly helps the achievement of this aim — asexual reproduction. 
This is a process through which one organism produces another, without the involvement of 
gametes or mating.

Asexual reproduction means that new individuals are generated from new material via mitosis, 
which in turn means that they are genetically identical to (clones of) the original organism. If 
you have a good crop — one that has all the characteristics you or your customers want — the 
last thing you want to happen is for random associations of alleles to end up in the next batch of 
produce. But that is exactly what happens in sexual reproduction — the process that precedes 
the production of most seeds — where offspring inherit random assortments of alleles from 
each parent because of the meiosis that precedes gamete formation. This is why commercial crop 
producers make the most of asexual reproducers such as strawberries and potatoes.

Strawberries
Strawberries form more than half the world’s soft fruit market, which is worth over £1.2 billion every year. Figure 1 shows how they propagate 
vegetatively — horizontal stems called stolons generate new plants via mitosis at their extremities. All the crop producer has to do is anchor the 
stolons to the soil (or potting compost), and the stolons do the rest.

Potatoes
Potatoes are grown in more 
than 100 countries and are 
estimated to be worth more 
than £4.8 billion per year. 
Figure 2 summarises asexual 
reproduction in this versatile 
vegetable. The starchy 
tubers are fattened during 
summer months from the 
photosynthates produced 
by the above-ground stems 
and leaves, which die 
down in winter. The tubers 
produce new plants each 
spring, colonising the area 
with clones of the original 
individual.

The difference with rice
Rice is the most valuable agricultural crop in the world, and the basis 
of the diet of more than half the world’s human population. But until 
recently, this important cereal could not be reproduced asexually. For 
almost a century, rice crops have been grown from hybrid seeds created 
by growers crossing two varieties. These hybrids have superior qualities 
(e.g. yield, pest resistance) but their seeds do not produce plants with the 
same qualities, because of the random combinations of alleles that come 
together during sexual reproduction. Growers have to purchase hybrid 
seed from suppliers every year, which is prohibitively expensive for many 
small-scale farmers in the developing world. 

Something new for rice farmers
Researchers in the USA have now made rice plants that grow as clones 
from seed. First, they used gene editing to remove the genes responsible 
for driving meiosis. This generates egg cells — female gametes — 
formed by mitosis. Each therefore has the same, diploid, number of 
chromosomes as their parent plant. The researchers had discovered that 
the male rice gamete normally triggers expression of a gene that causes 
embryo formation. They caused egg cells to express this gene, leading to 
formation of embryos, and in turn viable seeds. This form of ‘virgin birth’ 
happens naturally in several hundred (non-crop) plants, and some animals 
(including stick insects, snakes and sharks). Success with introducing it to 
rice, and potentially other crop plants, seems certain to improve our ability 
to feed the world’s growing human population.

Liz Sheffield, University of Liverpool

University of California Davis, ‘Rice plants that reproduce as clones 
from seed’: https://tinyurl.com/yxu2cbo2 (includes a movie that 
explains the research). 

BBC Earth, ‘Many animals can give birth without mating’: 
https://tinyurl.com/y6o64voz
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