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Zoysia, a common turf grass, is characterized by the presence
of functional salt glands. These glands are specialized structures
through which the plants excrete excess salt. Research on the mech-
anism of salt secretion in Zoysia matrella (Manila grass) prompted
the development of a specimen preparation technique that would
preserve the secreted salt and salt gland. Conventional aqueous
preparative techniques wash
away the secreted salt on
the leaf surface. A speci-
men preparation technique
was modified from a simple
cryo-preparative technique
for examining hydrogels in
the transmission electron
microscope [1].

Scanning electron mi-
croscopy (SEM) studies of
functional salt glands were
done on plants grown in
the greenhouse and watered
with either deionized water
(control) or sodium chlo-
ride (300 mM NaCl). Salt
treatment involved watering
with 50 mM NaCl and increasing the salt in increments of 50 mM
until reaching 300 mM. Then onwards, the plants were watered
once weekly with 300 mM NaCl for six weeks before harvesting
for microscopy studies.

The following procedure was conducted in a properly function-

Figure 1: A scanning electron micrograph of the abaxial (top) side of
a Diamond leaf showing a salt gland actively secreting salt onto the leaf
surface. Arrows point to the cubical sodium chloride crystals. Salt gland,
SG. The scale bar equals 25 pm.
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segments from the second youngest leaves were mounted on a small
block of glass and placed in a petri dish containing 100 % acrolein
in a plastic bottle cap. A beaker with hot water was placed on top of
the covered petri dish to accelerate the reaction [2]. Leaf segments
were exposed to acrolein vapors for one hour and then exposed to
ruthenium vapors for 10 min. 0.02 g of ruthenium chloride was
placed in a plastic bottle cap in the petri dish with the leaf segments
and 1 ml of 10% sodium hypochlorite was added to the ruthenium
chloride [3]. Following vapor fixation with acrolein and ruthenium
vapors, the leaf segments were picked up one by one with locking
forceps, and dipped in liquid nitrogen for 1 min. Leaf segments were
then washed in methanol for 30 sec and then dipped in hexamethyl
disilazane (HMDS) for 1 min. Leaf segments were allowed to air dry
for 1-2 min and then mounted on stubs with double-sided carbon
tape such that the adaxial (top) side of the leaf was facing upwards.

Figure 2a: An EDS map of the leaf area seen in Fig. 1 showing the presence of sodium ions where salt crystals were
located.
Figure 2b: An EDS map of the leaf area seen in Fig. 1 showing the presence of chloride ions where salt crystals were
located.

This method served as a cheap, yet very effective method for cryo-
preparation of the leaves. The leaf segments on the stub were then
coated with 30 nm of carbon and examined in a JEOL 6400 SEM
at an accelerating voltage of 15 kV.

SEM micrographs showed salt glands located in rows parallel
to stomata. In Diamond plants (the salt tolerant cultivar of Zoysia
matrella) treated with 300 mM NaCl, salt crystals were deposited
next to the salt glands in grooves of the leaf indicating active salt
secretion. No salt secretion was seen on leaves of control plants or
on the abaxial (bottom) side of salt secreting plants.

Excess salt is excreted onto the leaf surface through a salt gland
pore (Fig. 1). Energy Dispersive Spectroscopy (EDS) was used for
qualitative elemental analysis of the leaf surface. Figure 2 shows an
EDS map of the leaf surface of salt treated plants and confirmed the
presence of sodium chloride crystals.

Variable pressure SEMs could possibly be used in a study of
this type after vapor fixation to stabilize the leaf structure. How-
ever, many research people have access to only conventional SEMs.
This preparation technique is a simple, economical method for
preserving sensitive materials for examination in a conventional
SEM without a cryostage. ™
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