Changes in pH, ionic composition and [ABA] of the xylem sap act
as early signals in field grown maize in response to soil drying
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INgizleln]Blegple] '} Maize responds to progressive drought with a reduction in
assimilate production, a reduction in leaf extension and
ultimately with a reduction in yield. The common view is that soil drying results in some
types of chemical signalling between roots and shoots, Field-grown plants experience
minor drought events daily due to diurnal variation in the top soil moisture. To date. little
is known on the timely interaction of multiple signal events and the responses triggered by
those in ficld-grown plants. The present study focuses on a possible sequence of multiple
signals, hydraulic and non-hydraulic. regulating leaf growth and stomatal conductance
ultimately controlling transpiration of ficld grown maize in drying soil.
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O Drought increases xylem pH and [ABA]

3 Drought decreases xylem [NO,] and stomatal
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MATERIALS & METHODS The study was conducted in a field lysimeter, comprising 16

tanks of 2 x 2 x Im each. Eight tanks contained loamy sand
and 8 tanks contained sandy loam soil. An automated mobile glass roof protected the crop from the rain.
Each tank was supplied with a individually operated trickle irrigation system. Plants were exposed to
soil drying in sandy loam soil during the vegetative stage. Soil water content was measured daily using
the neutron moderation method at 10, 20, 30, 40, 50, 60, and 80 ¢m depths. Leaf extension rate, stomatal
conductance, leaf water potential, leaf ABA and leaf nitrogen content were measured daily during soil
drying. Xylem sap was collected daily at root pressure. Xylem ABA concentration, pH. and ionic
composition were determined.
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O Leaf water potential decrease triggered ABA release

1 Leaf ABA increased earlier than leaf water potential

O  significant correlation between xylem NO, and ABA

0 nocorrelation between xylem NO, and stomatal
conductance

CONCLUSIONS

# Few days of soil drying resulted in an
increase of pH and [ABA] and a decrease of
nitrate concentration of xylem sap of maize.

ABA was negatively correlated with NO;.

Leaf extension rate and stomatal
conductance decreased before any changes
in leaf water potential.

Beth xylem and leaf ABA significantly
correlated with stomatal conductance.

[NOs] and pH of xylem seem to be fairly
sensitive parameters which may allow the
plant to fine tune transpirational control under
non-lethal stress conditions
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