


















































expedient approach to genetic control
of ethylene biosynthesis by infected
leaves. The enzyme degrades ACC and
prevents it from forming ethylene. The
by-products of ACC degradation are
metabolized to amino acids commonly
found in higher plants. The ACC
deaminase gene has been introduced
into tomatoes, where it effectively de-
creases ethylene biosynthesis, but the
gene has not been established in a
perennial grass.

Research is in progress to determine
whether the deaminase gene can be
established in Kentucky bluegrass. The
process of establishing the gene in
Kentucky bluegrass first necessitates
establishing cells of the plant in callus
culture. This process has been achieved
and whole plants have been success-
fully regenerated from the callus. It now
remains to be determined if the ACC
deaminase gene, which originates from
a Pseudomonas bacterium, can be
established in the Kentucky bluegrass
callus, and if the gene will be incorpo-
rated into the cells of plants regener-
ated from the callus cells. Lastly, if the
gene is incorporated into the regener-
ated plants, will it control the ethylene
surge during infection and decrease the
yellowing of the leaves?

The outlook for sucessfully estab-
lishing the ACC deaminase gene in
Kentucky bluegrass is guardedly opti-
mistic. It has been determined that like
infected leaves, Kentucky bluegrass
callus cultures inoculated with B.
sorokiniana generate ethylene. If the
gene can be incorporated into the
callus cells, a callus bioassay system
could be developed for determining
the effectiveness of the gene for control-
ling ethylene prior to regenerating
whole plants. Work is presently in
progress for introducing the ACC
deaminase gene into Kentucky blue-
grass callus. A DNA vector is being
constructed that will include the ACC
deaminase gene, and the vector will
be attached to another gene that is
specific for expression in grasses. The
vector will then be introduced to the
callus cells by means of a particle gun.

The research conducted over many
years on the physiology of leaf spot
symptom expression by Kentucky
bluegrass has provided information
that will be effectively used in develop-
ment of new disease management
strategies. The knowledge gained rela-
tive to photoperiod, light quality, hor-
mones, phytotoxins, and postemer-
gence herbicides has provided the
foundation for exploration of radically
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different approaches to the manage-
ment of B. sorokiniana leaf spot
(and perhaps some other leaf-infecting
pathogens). Prevention of ethylene bio-
synthesis and yellowing of Kentucky
bluegrass leaves in response to infec-
tion by B. sorokiniana by means of
chemical treatment or genetic altera-
tion is feasible. Whether this approach
succeeds or fails, the knowledge gained
on how the symptoms are produced
has opened the door to an unlimited
number of possibilities that will ulti-
mately alter how we approach the
management of many turfgrass
diseases.
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