











Fracture toughness of leaves
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Figure 3. Fracture surfaces of leaves of Calophylium tnophyilum produced by different methods. (a, b) Cutting tests, (a)
Appearance of a surface cut at # = 13°, viewed from the upper epidermis with stercozoom 1a. Note the cut surface
to the left, which is smooth at the upper epidermis but below (slightly out of focus) it is rough. A secondary vein runs
obliquely slanting downwards to the right. Note its rough *cut” surface and that of adjacent tissue fractured to the
right. (b) Surface cut at ¢ = 0% An uncoiled part of the spiral thickenings of xvlem vessels of a tertiary vein. (¢, d)
Notched tensile tests. (¢) Loading along the secondary veins (sem). A relatively flat surface but with pull-out of
sccondary veins (2°); secretions from secretory canals (s). (d) Loading across secondary veins (sem). Uncoiling of the

spiral thickenings in the wall of xvlem ve

cls ina tertiary vein. (¢, /) Punch-and-dic tests. (¢) Flat-headed punch and

(f) concave-headed punch, viewed by stercozoom ta. Note the extensive pull-out of the sccondary veins, particularly
with the flat head. Magnifications: (a.4) x499.2; (¢) x68; (d) % 123.2; (e.f) %5.7.

the mesophyll. Beneath this, in the spongy mesophyll,
there is a regular network of veins consisting ol an
orthotropic arrangement of secondary veins and
tertiary veins. Secondary veins diverge from the midrib

at a more-or-less constant interval for any given leal

and run in parallel towards the margin. At the margin,
these anastomose with the marginal vein. The sec-
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ondary veins can be seen clearly on the undersurface of
the blade but do not project beyond the surface to any
degree. The primary xylem and phloem in these veins
is supported above and below by sclerenchyma strands
that extend like caps to reach the epidermis at both
surfaces. Some of these secondary veins branch but the
branches quickly turn to run parallel to the parent
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