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THE USE OF ETHYLENEDIAMINE IN SOFTENING HARD PLANT 
STRUCTURES FOR PARAFFIN SECTIONING 

SHERWIN CARLQUIST, Claremont Graduate School, Pomona College, and Rancho Santa Ana 
Botanic Garden, Claremont, California 91711 

ABSTRACT. Ethylenediamine has been used as an agent for softening very hard woods prior to 
sectioning on a sliding microtome. The use of ethylenediamine is recommended for two additional 
uses: for preparing I) soft woods in which wide, thin-walled tracheids or vessels tend to collapse 
during sliding microtome sectioning and 2) plant tissues with sclerenchyma mixed with soft-walled 
cells (bark, leaves, fruits, etc.) which frequently fail to section well. After softening in ethylenediamine, 
material is washed, infiltrated, and embedded in paraffin. Preliminary sections are made with a rotary 
microtome, just exposing the cut surface of the material; this exposed surface is soaked overnight in 
water. Sectioning is then continued. Sections produced in this fashion are considerably improved. 
The wood and pith of Podocarpus ustus, a parasitic conifer from New Caledonia, is used as an object 
to demonstrate improvements in sectioning by the ethylenediamine-paraffin method. Thinner sections 
with minimal tearing, cell collapse, and unevenness are produced. Sections can be handled easily and 
stained more effectively than unmounted sections. Variations in timing and in treatment are 
recommended to suit different materials. Ethylenediamine, used with reasonable caution, is much less 
hazardous than hydrofluoric acid and is more effective in softening plant material. The ethylenedi­
amine method may be used routinely on any material difficult to section because of hardness. 

Hydrofluoric acid has traditionally been the fluid used for softening thick-walled 
lignified cells prior to sectioning. Hydrofluoric acid is, however, dangerous to 
handle and requires the use of a fume hood; it acts slowly, requiring a month or 
more for quite woody materials. Kukachka (1977) introduced ethylenediamine as 
an alternative way of softening excessively hard wood samples before sectioning 
them on a sliding microtome. Kukachka's method has proved entirely satisfactory 
in my experience for this purpose. Because diverse plant materials are under study 
in my laboratory, however, I have applied ethylenediamine to a wide range of 
objects other than excessively hard wood, and have experienced success. 

Very soft woods provide problems in sectioning on a sliding microtome because 
the wide, thin-walled cells can collapse. These problems are solved by softening 
such woods with ethylenediamine, embedding them in paraffin, then sectioning 
them on a rotary microtome. A second series of problems is offered by plant 
structures in which thick-walled lignified cells occur with thin-walled cells. Bark, 
pith, leaves with fibrous bundle sheaths, fruits, and seeds all contain such a 
combination of cells and prove difficult to section with ordinary methods. Typical 
of the difficulties encountered is the account of Roth (1981), who describes 
problems in sectioning bark; some of these problems could not be solved satisfac­
torily. 

Using illustrations of wood and pith of Podocarpus ustus (Vieill.) Brogn. & Gris, a 
conifer from New Caledonia notable for its parasitic habit, methods of using 
ethylenediamine as a softening agent followed by embedding of material in paraffin 
are described below. 
I 

PROCEDURES 

i Woods in which tearing of cell walls (Fig. 8), collapse of vessels or tracheids, or 
obliqueness of cut occur during sectioning may be too soft for sectioning on a 
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