





























THE DRAWBACKS OF PURITY

Many of the milestones in agricultural history
have led to increase crop uniformity or purity.
When man began to cultivate crops, he tried
to help his crop plants and eliminate competi-
tion from other plants. Pulling weeds made
the farmer’s field more uniform. It might
contain numerous ‘‘varieties’’ but they were
all of the same species. Fields became even
more uniform when some farmers recognized
that in self-pollinated crops like wheat the
seed from one outstanding plant could be mul-
tiplied until enough seed was -available to
plant an entire field to identical outstanding
plants. More recently, pure-line breeding by
scientists began. During the past hundred
years, superior varieties selected by plant sci-
entists started to displace ‘‘farmer” varieties
so the number of varieties planted within an
agricultural region began to decrease.

The advent of scientific plant breeding—cros-
sing twa varieties to combine their best fea-
tures—led to substantially higher yields, and
to greater uniformity. Varieties that resuited
from crosses and careful selection and testing
of the progeny were so much better than old-
er varieties that farmers eagerly, switched into
new varieties. _

Since disease resistance was an important
breeding objective, a variety that proved to
be resistant was often used in many crosses
as a source of that resistance. Thus different

varieties often had the same gene for resist-

ance to a specific disease. Moreover, vast areas
were sometimes planted to just one variety.
For example, the variety Clinton occupied
75 percent of the land pIanted to oats in the
USA in 1950.

Agricultural progress has led to yields un-
imaginable even b0 years ago. But the increas-
ed uniformity and, ironically, the use of re-
sistance genes in self-pollinated crops has con-
tinued to leave the farmer open to the threat
of rust attacks. Each step toward uniformity
has upset the stability of relations between
rust diseases and their host plants as well as
between individual races of rust. -

Breeders look for genes that will protect
a variety from the predominant virulent races
of rust. Usually one gene gives resistance to
one race. When the variety is WIder planted,
the race to which the vanety is resistant can

not multiply and thus that race is less able to
compete with other races.. With the equilib-
rium between races upset, some previously
minor race, or a new race, may arise which is
capable of attacking the '‘resistant’’ variety.
The susceptibility of the variety enhances the
ability of the new race to reproduce, and as a
result the population of rust in the environ-
ment shifts almost exclusively to the new race.
When weather conditions are right, enough
spores of the new virulent race are in the air
to sét off the lightning fast cycle of multiplica-
tion and destruction known as a rust epidemic.

For wheat breeders today, the race against
rust is an endless chore. They must continu-
ally turn out new varieties to replace those
whose resistance to rust is being overcome.

Forty years ago breeders and pathologists
thought that incorporating a single resistance
gene in a variety would solve the problem of
rust diseases. They now know otherwise. To
ensure that new varieties do not all have the
same genes for rust resistance, hundreds of
different varieties are used as sources. of re-
sistance genes.

Breeders are also ardently pursumg a little
understood phenomenon called generalized, or
horizontal, resistance. Certain wheat varieties
have remained resistant for over two decades.
These varieties apparently have a number of
genes which have a cumulative effect in giving
general resistance to all or many races. .

Multilines are a combined mechanical-bio-
logical way of achieving generalized resistance.
While a new race may arise that is capable of
attacking one of the component lines it is un-
able to multiply rapidly because each suscepti-
ble plant tends to be surrounded by plants
that have different genes for resistance. Asa
result the new race has little competitive ad-
vantage over the ‘existing races in the area and
the population mix of races doesn’t shift.

The fungus pathogen is so inherently vari-
able that over time the race make-up will of
course change. In solid-stand test plantings of
the individual lines incorporated in the multi-
line variety, the change in virulent rust races
will be reflected by the sudden susceptibility
of one of the lines. With this warning, breed-
ers can take steps to substitute a resistant line
in the multiline variety long before the new
virulent race has greatly affected farmers’
yields.
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