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INTRODUCTORY AND HISTORICAL

Comparatively little study has been made of the effects
of soil toxics on the structure and physiological behavior
of the roots of seedlings. There is consequently a paucity
of data available on the reactions of roots to soil medis,
since this field of Botany is a comparatively new one, only
recently assuming substantial proportions on account of its
economic importance.

At present this field of research is of great import
in the subject of soil chemistry. Pacts learned in this
direction promise to have an ultimate bearing on the food
supply of the world's increasing population.

The particular problem considered here is only indirectly
related to the study of solls, since the seedlings used are
nurtured in nutrient solutions under the sterile conditions
and not in natural soils, However, the faéts gained here
may help us to better understand how plant tissues react
toward certain environmental stimuli.

Stated briefly, the purpose of this research is to
see how the root tissues of seedlings behave when subjected
t0 the toxic influence of the hexose suger galactose, and
how certain inorgsnic salts affect the reactions when added
to the media, It is understood, of course, that the
seedlings and media are to be kept free from contemination

by bacteria and fungi thruout the verious experiments, by



methods explained later. .

If we can succeed here in presenting a few new facts
learned, we shall in so far help to add something to the
knowledge of soil media and their effects on the development
of plant tissues.

The problem was suggested by the researches of Lewis}
Knudson™ in which various sugars were applied to nutrient
solutions to determine their effects on the growth of .young
plants grown in the solutions. As will be explained later
in greater detail, Knudson found that the sugar galactose
behaved in e way radically different from the other sugars
tested, in that it was actually toxic to the young plants,
whereas, the other sugars were in most cases harmless, and
in some cases at least actually stimulative to greater
growth than ﬁhat made by plants developed in normal solutions.

It is important here to tell something about the sugar
galactose and its chemistryt™ This sugar is formed by the
hydrolysis of lactose,(milk sugar), and is found in nature

associated with other sugars in certain gums and pectic
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substances. It is also found in several plants of the
Pink family, (Caryophyllaceae), and ié a compounent of the
trisaceharide raffinose and the glucoside digitalin.
Galactose is best prepared, however, by boiling lactose
for six hours with four times its weight of 2% sulphuric
acid. The solution is then evaporated, and a few crystals
of galactose added to induce crystallization. After some
time the crude galactose crystallizes out and may be
purified by adding four fifths its weight of Watef, end
mixing With two times its volume of 93% alcohol. The
precipiteted sugar is then filtered off and dried.
Galactose crystallizes in minute hexagonal crystals, which
melt at 16800. It is strongly dextro-rotatory, A3 equals
85.8? and exhibits muta~-rotation. It ferments completely,
but rather more slowly than glucose,

A more complete summary of Knudson's results now
follows? He found that seedlings of vetch,(Vicia villosa),
showed a marked injury when growvn in the presence of a
nutrient medium containing 2% galactose, the toxicify béing
accompanied by killing of the roots and reduction of the

top parts of the plant. He was led to carry his tests
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further by the rather surprising discovery that lactose,
a closely related sugar, actually préved to benefit rather
than injure the plants. He grew his plants undef sterile
conditions on an agar medium made up with rfeffer's nutrient
solution at onme half its normai strength, which is a
neutrally reacting solution. His seeds were disinfected
against contemination by a treatment with chloride of lime,
(to be described later), and transferred to the sterile
culture vessels with the usual bacteriological precautions.
The culture vessels were t2ll narrow glass Jjars, to
accomodate the growth of the leafy stems. After a period
of thirty days, the plants growing on the galactose media
were seen to have been unable to penetrate the agar, the
roots dying soon after contact with the same., Many lateral,
adventitious roots were thus forced, these dying likewise,
He made like tests with glucose, saccharose, lactose,

and maltose, and found that these sugars gréatly benefited,
and even nourished the plants through absorption and
assimilation,

| Experiments with galactose involving varying per cents
of the same,(from 0.125 to 2%), showed that marked toxicity
was produced by percents of 1% or more. Canada field
veas, corn,and wheat were tried with like results, Pinally
it was discovered that the sugar glucose, in equal percénts

with galactose, served to counteract utterly the toxieity



of the latter. This fact is especially significant,
considering that both are hexose sugars, with the general
formula Cg H-"gOg , and have a very similar molecular

structure, being isomers.
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METHODS AMD MATERIALS
I shall first describe Knudson's method of culture of
the seedlings in testing for the toxicity of galactose, and
then compare the same with my own, giving reasons for varying

the same.



