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When people decided to stay in one place
rather than moving to find food, they began
choosing plants that had desirable traits and
crossed them. And nearly all food we eat to-
day has been modified in this way by humans.
For example, one plant with higher yield can
be crossed with another that resists insects.
The offspring can then be screened for plants
that yield more and are insect-resistant. Virtu-
ally every food in the market today has been
modified in this way and looks little like its
ancient relatives.

What happens when you cross
two plants?

Living things are made up of cells. The ge-
netic information in a cell, the DNA, is like a set
of recipes, called genes, that determines what
traits a plant has - like whether it has yellow
or red fruit, whether it is resistant or not to a
particular pest? The DNA is made of chemical
units and, if the chemical units in, for example,
a wheat cell are represented by alphabetic
letters, it would take 1.7M pages, to contain all
of that information.

WWhat happens when two wheat plants
are crossed, each with 1.7M pages? Genetic
rules state that you end up with only 1.7M
pages, not 3.4M. About half of the “pages”
come from one parent, half from the other
(see below). And the new plants end up with
arandom mixture of traits. The person making
the cross, the breeder, has little control over
which “recipes” are lost and which are kept.

Hybridization or cross breeding
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Methods using recombinant DNA, also called
biotechnology or genetic engineering, allow
breeders to modify plants differently. The
“molecular breeder” studies recipes in any or-
ganism, equivalent to a half page of informa-
tion, cuts out a specific recipe with chemical
scissors and pastes it into the same organism
or a different one.

The two methods of classical and molecular
breeding share some similarities and some
important differences. In both cases the tools
used for cutting and pasting are the same
except that the process during classical breed-
ing takes place in the cell while in molecular
breeding it occurs in the laboratory. In this
sense genetic engineering is similar to classi-
cal breeding.

But, there are noticeable differences
between the two methods. First, molecular
methods permit precise manipulation of
single pieces of genetic material, whereas
with classical breeding thousands of genes
are exchanged and rearranged. Second, with
genetic engineering it is possible to control
precisely where and when the new product is
made, so the new trait can be targeted to the
leaves, the roots, or the seeds, while it is dif-
ficult, or sometimes even impossible to do this
through classical breeding. Lastly, and perhaps
most importantly to some people, the source
of the genetic material can be any living thing.
It does not have to be closely related, as is the
case with classical methods. This is because
all “recipe books” are written in the same
language.
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