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Lygus bug feeding results in significant losses to many agricultural
crops including legumes, cereals, fruits, vegetables, and canola.  Without
chemical control of bugs, crop destruction would be nearly complete.
Since the 1960s, attempts have been made to reduce alfalfa (Medicago
sativa L.) flower-bud and flower damage from bug feeding by selecting
among individual plants for "resistant" phenotypes using several different
techniques.  Unfortunately, to date, true plant resistance has not be
identified and exploited for any species.  For many years the general
consensus was that feeding caused only physical damage.  Strong was the
first to conclude that the principal cause of damage by bug feeding was
not mechanical but due to the chemical action of polygalacturonase (PG).
The bugs probe and feed by injecting their salivary enzymes in a
“lacerate-and-flush" feeding process, the most prevalent enzymes are PG,
protease, and a-amylase.

Using microinjection our team has artificially produced “Lygus like”
symptoms with these enzymes. Plants are known to contain proteins that are
inhibitors (PGIPs) of Lygus PG (PGL).  Furthermore we have determined that
Lygus bug salivary PG is inhibitable by both transgenic (pear-tomato) and
native alfalfa PGIP.  Naturally occurring PGIP activity in alfalfa is
stable across environments and plant tissues.  A cup plate screening
protocol has been developed, that permits evaluation of seedlings for
PGIP.  We have identified substantial variation for PGIP activity both
among and within both adapted alfalfa genetic resources.  Most
importantly, these differences are heritable (Fig. 1).  We are optimistic
that the development of alfalfa germplasm capable of inhibiting Lygus
salivary enzymes will result in commercially viable resistance.
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Figure 1. Percentage PGL inhibition of selected
alfalfa plants selected for high and low
PGIP activity and their progeny.

*Note: parents and progeny
not evaluated at the
same time.
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