
process into another active principle, pos- 
sibly acidione itself. The important point 
is that the chemical structure of these 
derivatives of actidione is such as to en- 
able them to be taken up readily through 
the leaves and translocated to protect 
new growth against infection for a period 
of at least 3 weeks. Data at hand suggest 
that the practical implication of these 
findings on systemic control is the min- 
imization of the importance of timing of 
sprays and the reduction in the number 
of applications now required for protec- 
tion. 

Further studies on the behavior of the 
derivatives of actidione systemically and 
otherwise may well provide some helpful 
keys in unfolding the mysteries of the 
mechanism of chemical disease control 
in plants. 

J. M. HAMILTON 
MICHAEL SZKOLNIK 

ERNEST SONDHEIMER 
Departments of Plant Pathology and 
Food Science and Technology, New York 
State Agricultural Experiment Station, 
Cornell University, Geneva 
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New Method for Mass 
Determinations on 
Microscopic Particles 

The determination of the dr); mass of 
microscopic particles is of value in histo- 
chemical and cytochemical studies deal- 
ing with the growth and development of 
cells and tissues. At the present time, in- 
terference methods are generally used for 
this type of investigation (I). 

This report deals with a new method 
of estimating quantitatively the dry.mass 
within single cells. The principal differ- 

Fig. 1. Schematic drawing of the grating 
microscope as used for refractometric stud- 
ies under higher magnification. 

Fig. 2. Photomicrograph of the refracto- 
metric pattern of a.  living yeast cell, ob- 
tained by means of the grating microscope. 
(x 600.) 

ence between the previously described 
methods and the method described here 
is that this new method is based not on 
optical interference but on an optical 
schlieren system. I t  eliminates, however, 
the disadvantage of some schlieren equip- 
ment, particularly those used in electro- 
phoresis instruments, which render no 
true image of the object. 

Our method has the additional advan- 
tage that no specially constructed objec- 
tives and cover slips are necessary and 
that no special preparation techniques 
have to be employed. Only an optical 
absorption grating and a slit diaphragm, 
for work at  low magnifications, must be 
fitted to any standard microscope. The 
usual low- and high-power objectives can 
be used. In  contrast to interference 
methods, the distance between the lines 
depends not on the wavelength of the 
light but only on the fineness of the 
grating. Nevertheless, in order to obtain 
sharper lines that are free from color dis- 
persion effects, the use of monochro- 
matic light is recommended. 

The optical principle utilized is shown 
in Fig. 1. A standard microscope is 
equipped with a slit diaphragm (1) in- 
serted below the condensor and movable 
around the optical axis. The slit lies in 
the,lower f o i l  plane of the condenser 
(2). Objectives with a magnifying power 
from 2.5 to 100 times can be used ('3). 
A grating (4), bearing 175 lines per inch, 
is placed approximately at  one-half the 
distance b e ~ e e n  the objective and the 
eyepiece (5) in the tube of the micro- 
scope. 

Usually, the slit of the diaphragm and 
the lines of the grating are arranged to 
be parallel to each other. If they are not 
parallel, or if the slit diaphragm is re- 
moved, the lines of the grating are not 
discernible in the microscopic field. In  
this condition, the object can be exam- 
ined by the usual microscopic technique, 
and an area for refractometry can be 
selected. Then, if the slit is turned to a 
position parallel to that of the grating 
lines, the lines become distinct and form 

the background, as can be seen in Fig. 2. 
This is owing to the fact that the slit now 
acts as a pointlike light source projecting 
the grating as a shadow into the viewing 
lens. 

Figure 2 shows the refractometric pat- 
tern of a living yeast cell immersed in 
water. The contour of the cell can easily 
be recognized by the typical displace- 
ment of some lines, especially those that 
are located most laterally. Under the as- 
sumption that the object is small and 
that its upper and lower surfaces are flat- 
tened by the pressure of the cover slip, 
the amount of anhydrous protein can be 
computed by using the formula 

C represents the number of grams of an- 
hydrous protein per 100 ml of cytoplasm; 
nu is the refractive index of the mount- 
ing medium; D represents the displace- 
ment of a line in relation to its former 
position; p is the distance of the dis- 
placed part of the line from the geo- 
metric center, measured in the plane of 
the grating; a is the specific refractive 
increment, for which a factor of 0.0019 
is generally accepted for proteins (2). 

In the case of the yeast cell, shown by 
Fig. 2, a value of 42 g/100 ml of cyto- 
plasm for the dry mass ( C )  was com- 
puted. This is in close agreement with 
values obtained by interference micros- 
copy. Although this schlieren method is 
less sensitive than interferometric refrac- 
tometry, the necessary equipment is 
much less expensive and easier and more 
convenient to operate, and we recom- 
mend this method for practical mass de- 
terminations in cytochemistry. 

JUBGEN MEYER-ARENDT 
Department of Pathology, 
Ohio State University, Columbus 
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Evidence for the Incorporation of 
Iron and Calcium into the 
Pigments of Serratia marcescens 

W a ~ g  and Werkman ( I ) ,  in their 
study of the iron requirements of certain 
bacteria, demonstrated that iron was 
necessary for both the growth and pig- 
mentation of Senatia marcescens. This 
effect had been noted earlier by Bortels 
(2) who makes the further statement 
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