






































MYCORRHIZAS FOR FORESTRY AND AGRICULTURE

B. Clearing and staining sections

Hand-sectioning procedures used in conjunction with Chlorazol
black E staining reveal intricate details of hyphal walls in the
Hartig net of ECM roots (see Fig. 1.6 for examples).

1.

Root hand sections can be cleared in a similar manner to
whole roots (Section 4.2), but require shorter exposure to
hot KOH. Sections placed in a small glass vial using a wide-
mouthed pipette are cleared in 10% KOH for 4-12 hours at
60-90° C.

Sections are stained with the Chlorazol black E staining
solution (Section 4.2) by heating them (60” C) for 2-3 hours,
or by leaving them in the stain for a day. Sections are then
rinsed with water after the clearing and staining steps, using a
pipette to transfer solutions.

Stained root sections can be mounted on microscope slides in
50% glycerine or a semi-permanent water-based medium such
as PVLAG (Section 3.2). Interference contrast microscopy can
be used to greatly enhance the contrast of stained sections.

C. Some histochemical staining procedures
Hand sections can be placed in mesh-bottomed, multi-chambered
section holders (Brundrett et al. 1988), which can be made as
shown in Figure 4.11, for use in the following staining procedures.

MAKING SECTION HOLDERS

Sections can be stained with the fluorescent alkaloid
berberine sulphate (0.1% in water) for | hour, counterstained
in 1% aqueous aniline blue for 30 minutes, and then mounted
in a solution containing 1% FeCl3 (v/v) in 50% glycerol/water
(Brundrett et al. 1988). These berberine-aniline blue (BAB)
stained sections are examined with UV-flucrescence to show
cell walls containing Casparian bands, lamellar suberin or
lignin (see Figs | .3ACE, |.12E-G).
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A. B.
7-chamber section .
holder with mesh base Polyethylene cylinder
50 um nylon mesh
Polyethylene ring
Assemble by using heat to weld cylinder A
and ring together through nylon Heat

Figure 4.11. A. Multi-chambered section holders made from polyethylene tubing and nylon mesh. B. The polyethylene ring
and cylinder are melted together through the nylon mesh (using a glass slide placed on a hot-plate).
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2. The fluorescent dye fluorol (fluorol yellow 088, solvent green
4, obtained from SIGMA or BASF) can be used as a specific
fluorochrome to stain lipids (Brundrectt et al. (991). This dye
is used at 0.01% in a staining solution consisting of |:1
polyethylene glycol (average molecular weight = 400) and 90%
glycerol. Sections in holders are stained for one hour, rinsed
briefly, then mounted in glycerol. This stain provides high-
contrast UV-fluorescent images of non-polar substances such
as lamellar suberin and lipids (see Figs 1.3BDF, 1.12H).

3. Sudan red 7B (Solvent red [9, fat red) is the most effective of
the non-fluorescent lipid stains and can be used with the
polyethylene glycol/glycerol solution described above
(Brundrett et al. 1991). Specimens can be mounted directly in
an 0.1% solution of this stain, and heated gently to reverse
any stain precipitation which occurs. Other fat dyes such as
Sudan llI, IV, or Sudan black B can also be used (O'Brien &
McCully 1981).

4. Phloroglucinol in HCI (a saturated solution in 20% v/v
HCl/water) can be used to confirm the presence of lignin in
cell walls (Jensen 1962).

5. The vital stain fluorescein diacetate can be used to indicate
living fungal hyphae and spores under ultraviolet light with a
fluorescence microscope (Schubert et al. 1987, Hamel et al.
1990). Material is mounted in a 50 pg/mL (w/v) solution in
water or buffer (made by first dissolving 5 mg of FDA in | mL
of acetone).

6. The florescent nuclear stain DAPI (4',6-diamidino-2-
phenylindole — 5 pg/mL w/v in water or buffer) effectively
stains nuclei in mycorrhizal fungi (Cooke et al. 1987, Balestrini
etal. 1992).

7. Ling Lee et al. (1977) list additional histochemical stains for
phenolics, carbohydrates, etc. O'Brien & McCully (1981)
provide details of many additional histochemical procedures
which can be used on fresh or plastic embedded plant
materials.

8. Many fluorescent stains have been used to study the structure
and development of nuclear, cell wall and cytoplasmic
components of fungi (Butrt et al. 1989). These include lectin
and antibody conjugates for the specific detection of proteins,
carbohydrates, etc.

9. Calcofluor white M2R new (0.01% w/v in distilled water) is a
very bright fluorescent stain of cellulose in plant cell walls
(Hugues & McCully 1975).
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