"To compare the above results with those obtained
under the conditions specified by Kegeles and Gutter,
photographs were also taken with the mercury vapor
lamp, Type 103-F plates, and the No. 25 filter. The
No. 25 filter was, for the present purpose, equivalent
to the No. 105 filter used by Kegeles and Gutter. The
results obtained in these tests (Fig. 2'b) are quite
comparable to those of Fig. 2 a except that the ex-
-posure required with the mercury vapor lamp was
about 60 times as long. For photographing test sam-
" ples which are more pigmented or more opalescent
than those used here, the length of exposure needed
with the mercury vapor lamp may become prohibitive.
~ In further tests, in which direct comparisons of the
I-N and 103-F plates were made, it was found that
the two types of plates were practically interchange-
able, either with the ribbon filament lamp or with the
mercury vapor lamp. The I-N plates possessed three
significant advantages, however, in that they showed
clearer backgrounds, sharper i images, and less halation
when overexposed.

Finally, to compare the results obtained with infra-
red light with those obtained with green light, photo-
graphs were taken with the mercury vapor lamp, Type
IV-G plates, and a No. 77 filter. It is clearly apparent
from Fig. 2 ¢ that with the green light a high con-
trast across the boundaries and an incomplete record-
ing of the images resulted.

References

1. TrREFFERS, H. P., and MOORE, D. H. Science, 93, 240 (1941).

2. ABRAMSON, H. A., MoYER, L. 8., and GorIN, M. H. Elec-
trophoresis of Proteins. New York : Reinhold (1942).

3. LONGSWORTH, L. G. Ind. Eng. Chem., Anal. Ed., 18, 219
(1946).

4. KeGeLes, G., and GUTTER, F. J. J. Am. Chem. Soc., 73,
3539 (1951).

5. MILLER, G. L., et al. Cancer Research, 10, 148 (1950).

Manuscript received June 2, 1952.

On the Evaluation of the Constants
' Vwand Ky in Enzyme Reactions

G. S. Eadie

Duke University School of Medicine,
Durbam, North Carolina

Hofstee (1), discussing the evaluation of the con-
stants, V,, and K, of the Michaelis-Menten equation,
points out some disadvantages of the form of this
equation proposed by Lineweaver and Burk (2).
Hofstee’s preferred equation (III) is identical, ex-
cept for transposition of terms, with the form sug-
gested by me in 1942 (3), namely:

V=Vm—Ky(v/s).
(I use Hofstee’s symbols.) This form has the addi-
tional advantage in being that usually adopted for
the regression equation. Statistical methods can then
be readily applied to the evaluation of these constants,
" a. matter of considerable difficulty W1th the- equation
of Lineweaver and Burk.
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This formulation can also be used in the analysis
of inihibition, the effects of which may be summarized
as follows, using the classification of Ebersole, Gut-

tentag, and Wilson (4), and putting g =<14— %)

. Type of inhibition Slope Intercept
II (competitive) q.Ky Vi
III (noncompetitive) Ky Vm/q
IV (uncompetitive) Ku/q Vm/q

Here the slope alone is sufficient to characterize the
inhibition insofar as it is increased, unchanged, or
decreased. This is not the case with plots of the type
of Lineweaver and Burk, where the slope is unchanged
in both Type III and Type IV. The error of the inter-
cept is the error of the slope magnified by extrapola-
tion and is therefore always greater. It is thus ob-
viously advantageous to base conclusions on the slope,
rather than on the intercept.
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Root Illumination and Flowering

Harry J. Fuller and S. L. Wilson

Department of Botany, University of Illinois, Urbana

The reception of the photoperiodie stimulus which
induces or promotes the flowering of plants appears to
be localized chiefly in leaves, although there is some
evidence that both aerial stems and rhizomes may par-
ticipate in this reception (7, 2). Similarly, the recep-
tion of photoperiods which inhibit or retard flowering
appears to occur principally in leaves. The absence of
information concerning possible involvement of roots
in such phenomena led the authors to perform an ex-
periment on the effects of root illumination upon floral
initiation and inflorescence growth.

Plants of Amaranthus caudatus L., a short-day spe-
cies (3), were grown in greenhouse soil to the age of
6 weeks under long photoperiods to maintain them in
vegetative condition and, after thorough root wash-
ing, were transplanted to especially constructed,
trough-shaped boxes (F'ig. 1) in such fashion that the
root systems of the plants developed in a plane be-
tween the glass wall of the box and a sheet of finely
woven glass fabric. Each trough was filled with a
mixture of Vermiculite (two thirds) and peat moss
(one third), and the mixture was watered daily
throughout the experimental period with a complete
three-salt nutrient solution with added micronutrients.
The boxes were constructed in such fashion that
opaque slides could be inserted against the glass sides;
through manipulation of the slides it was possible to

ScIENCE, Vol. 116



