
Ar igo6j ON THE STRUCTUPE OF RooTs. i

a large persistent parenchyma in whicb nutritive matters are
i stored.'" They often become tuberous by the excessive develop-

ment of tbis parenzbymna, and these -ire well known (rom the
ery Iew Orchidêee: Orchis, Spir,.nthes, P1ianthi-riz, etc., also fre

ost aý a Ilemerûcallis, Aconilun,, Delphiiumn, etc.
orks on The structure of such rools offers realiy a number of interest-
ture of ing modifications, which are very little known so far, and it would
nce the be an excellent study to undertake the investigation of their struc-

(luere- tures, instead of confining ourselves to the other organs atone. 1:
student j is flot, however, an easy matter to study such roots, but by be-
alcohol1 g.'-,ing wvith the more simple types, for instance the annual
n some a. ,à ng the nutritive, the various tissues may be readily perceived
aced in 1 and distinguished. The most difficuit ones are the tuberous
t many 1 storage.roots, and these must always be studied at the various
ure to stages of their growth and during several seasons. There are,
are not also, certain types which are calledl anomalouq;, as for instance
e parts the beet, wbich is quite difficult to understand, unless the succes-
o their sive stages have been observed.

îrom With the object of giving some examples of different root-
structures we may begin with an ordinary, annual nutritive root

ormed of Sireptopus roseus, of which we have drawn part of a section on
per by Plate 1. In this drawing tbe central cylinder is complete, but the
owing cortex and epidermis is only shown in part. The structure is as
"4con- follows

The epidermis (Ep.) consists of a single layer and many of
resist. the celîs are extended into root-hairs (Rh.); beneath this tissue is

con- another single layer, the celis of wbicn are quite thickwalled, and
tters. this is the so-called exodermis (Ex.). The cell-walls aire more or
ionly less suberized, thus the membranes are a1moet impermeable t(
manv water and render thereby an important protection ta the interior

tissues. In many cases the exodermii possessies, alko* the power
er ex. of contractility, wvhich may hz seen from tangential sections,

thus cantinue in the longitudinal direction of the riot, resulting in con-

:)r in.i traction.
C. Inside the exodermis fallows a parenchyr-na of several layers,

Ssess the cortex (C.); it is iii this tissue that nutritive maiters are stored
in starage-roots. The celîs are often loosely cosinected, thus 've
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