
























ning (rigidity) leads to a significant decline
in growth rate (Nonami & Boyer 1990;
Neumann et al., 1994; Lu& Neumann
1998).

Van Volkenburgh and Boyer (1985)
have shown that shoot turgor does not
change during growth inhibition under
water deficits. Matsuda and Riazi (1981)
observed that bulk-leaf turgor was largely
unaffected in the basal leaf zone of osmoti-
cally stressed barley seedlings. Michelena
and Boyer (1982) reached the same conclu-
sion in maize. Termaat et al., (1985) assu-
med that turgor and therefore, the processes
generating turgor, are not limiting shoot
growth. Turgor, although it presumably is
necessary for growth, is not regulating
shoot growth but is overridden by some
other factor. Fricke and Peters (2002),
concluded that leaf and cell elongation
rates in barley exposed to NaCl are not
limited by the magnitude of cell turgor.

The results of this study indicated the
role of turgor recovery in leaf elongation
recovery; however, full turgor recovery
alone does not necessarily result in full
growth recovery which suggested that other
factors such as cell wall extensibility chan-
ges may play a major role in expansion
growth recovery under long term stress.

Solute were found to accumulate in first
day after applying stress which indicates the
importance of these solute (especially
sugars) in OA in the growing leaf tissue.
Most of the studies on solute accumulation
under stress conditions in wheat
Carbohydrates: (Munns and Weir 1981;
Kameli and Lösel 1993; Kerepesi and Galiba
2000), Potassium: (Munns et al., 1979), were
made under long term stress conditions.

The extent of total carbohydrates accu-
mulation showed similar pattern in EZ of
all varieties i.e MBB showed the highest
accumulation followed by Waha then Inrat
69 and less in OZ which showed the least
level of accumulation. This pattern was in
agreement with the changes in OA.

Substantial accumulation of potassium
(K+) was found in MZ compared to EZ
which may be due to the presence of small
vacuoles occupying a limited volume of the
cells in the growing tissue. The increase in
K+ concentration in MZ occurred in Inrat
69 and MBB during the stress period, for
the osmotic balance with EZ.

K+ is an important cation in most biolo-
gical systems. It is the most abundant
cation in plant cells, constituting up to 10%
of the total plant dry weight. It plays an
important role in basic functions at the cel-
lular and whole plant level, including OA,
osmotic balance, and maintenance of mem-
brane potential and electrical neutralization
of anionic groups. 

aBa

Recently many reports focused on the
role of acid abscisic (ABA) in the LER
recovery. ABA may facilitate growth
resumption following the application of
stress (Fricke et al., 2004). For example,
ABA has been proposed to stimulate leaf
growth in water-stressed maize by preven-
ting excess production of the growth-inhi-
bitory hormone ethylene (Sharp and
LeNoble 2002).

Another positive role of ABA on leaf
growth has been evidenced as the effect of
the hormone on stomatal closure favouring
the maintenance of turgor in the growing
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