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Feedforward Responses of Plants to Soil Physical Conditions.
J.B. PASSIOURA, CSIRO Division of Plant Industry, Canberra - . . )

A s0il may be physically inhospitable because it is too hard, too dry, too restricted in volume, or possibly
even too loose. Plants may grow poorly in such soils because their roots are unable to extract enough water
and nutrients 1o satisfy the requirements of the shoot. But there is increasing evidence that roots can sense
the physical state of the soil and that they may send inhibitory signals to the shoot before their ability to
extract water and nutrients is impaired. Such behavior is akin to a feedforward response to an inhospitable
environment. The processes involved, and their impact on productivity, will be discussed.

Plant responses to anoxia,

B.B.VARTAPETIAN, Institute of Plant Physiology.Russian Academy of Sciences,
127276 Moscow, Russia.
Higher plants,as aerobic organisms,need constant inflow of ko) .from environment
However,both cultivated and wild plants are frequently under~conditions of
acute oxygen deficiency (anoxia) resulting in mass plant injury and even
death.Anoxla causes pathologilcal changes or fundamental rearrangements in
plant metabolism, functions and ultrastructure including nutrients and water
absorption and translocation,in protein, carbohydrate,lipid metabolism,hormonal
status and fine cell structures.The most dramatic situation takes place with
plant energy metabolism as far as the main mechanism of cell energy supply is
switthed off under anaerobic conditions.Discussing the mentioned problems
special attention will be payed to current status and perspective view on
mechanisms of plant damage and adaptation in anoxic environments.
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A.J .M. SMUCKER and R.R. ALLMARAS, Michigan State University, East Lansing, MI and USDA-ARS,

University of Minnesota, St. Paul, MN. USA.
Plant responses to soil compaction avre diverse and nonuniformly distributed within the root zone.
Plants appear to be more vulnerable to compacted soil conditions at certain phenological stages
and their physiological and morphological responses to soil stresses are attenuated by numerous
compensatory responses which are controlled by genotype. Plant root responses include excessive
branching away from localized compaction reglons of the soil, secondary thickening, augmented
exudation, modified respiration, cell deterioration and a host of other changes which generally
reduce the efficiency of plant production. An approach to the genetic modification of the root
system for the purpose of improving root tolerance will be forwarded. There is a need to
understand the mechanisms which control the communications between the roots and shoots during
short and long term stresses resulting from soil compaction. Current soil and root databases can
be expanded and incorporated into functional models for the purpose of prioritizing plant
characteristics which contribute to tolerance of soil compaction,



