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to be largely responsible for the severity of leaf-spot
infections are, in the order of their importance: (1)
the incorporation of large quantities of organic nitro-
gen in the tobacco soils, a portion of which in some
seasons may remain to be ammonified during the
ripening period; (2) the use of too much nitrogen
and insufficient potash in the fertilization treatment;
(3) the use of excessive amounts of lime, which inter-
feres with the normal potassium uptake of the plant;
and (4) in some cases poor tilth, which also interferes
with mineral uptake.

Practices tending to produce a normal resistant plant
of high quality and good yield are as follows: (1) the
use of another crop such as corn between clover and
tobacco in the rotation to reduce the amount of organic
nitrogen in the soil; (2) preliminary rotting of all
manure used on tobaceo in order to avoid the risk of
adding large quantities of available energy to the soil;
(3) the use of liberal applications of well-rotted
manure to improve tilth and aid potassium uptake;
(4) the use of suitable applications of a well-balanced
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fertilizer in which the amount of organic nitrogen is
less than the amount of inorganie nitrogen; and (5)
suitable cultivation to insure maximum uptake of
potassium and other essential nutrient materials.

In the course of these investigations it was consid-
ered advisable to study physiologically and serologi-
cally several other members of the genus Phytomonas,
associated with leaf-spots. The data obtained indicate
that qther members of this genus studied are merely
temporary physiological adaptations of Pseudomonas
fluorescens. A brief study of predisposing factors in
these diseases further emphasizes the similarity of baec-
terial leaf-spot diseases and the relation of the patho-
logical condition to the improper nitrogen-mineral
nutrition of the host. The results of these investiga-
tions will be published in detail in a Bulletin of the
Pennsylvania Agricultural Experiment Station.

J. J. Rem
M. A. FARRELL

D. E. HALEY
THE PENNSYLVANIA STATE COLLEGE .

SCIENTIFIC APPARATUS AND LABORATORY METHODS

A SYSTEM OF INDEXING 2x2 INCH SLIDES

TrHE handling of microfilm (35 mm) used in research
and teaching can be divided into three major phases:
(1) the filing of negatives; (2) the filing and index-
ing of positive or negative film-strip reprints of li-
brary material; (3) the filing and indexing of 2x2
inch monochrome or natural color slides for use in
teaching or in research where color must be recorded.

Considerable interest has been shown in the use of
film-strip,™ 2 particularly with reference to its biblio-
graphic service. However, its value for teaching is
distinetly limited by the inflexible sequence of the
images on the film and the technical difficulties in using
it for projection in natural colors.

The use of film-slides (2”x2”) has received less
consideration in scientific journals, perhaps due to the
fact that such slides do not serve a new purpose, but
merely constitute a means of doing an old job better.
Film mounted between cover glasses is little subject
to injury, and the slides can be rearranged for various
purposes by different individuals. They have therefore
greater usefulness for longer periods of time than film-
strip. As compared with larger sizes of lantern slides,
the lower cost, the greater ease of carrying many
slides and reduced breakage of the microfilm slides
makes them a very valuable aid to teaching and re-
search. Since the results of research can never be
utilized to the maximum extent unless they are ade-
quately exposed through effective teaching, it is appar-

1 Lee R. Dice, SCIENCE, 89: 39, 1939.
2 Atherton Seidell, SciEnce, 89: 32, 1939.

ent that the use of microfilm slides, particularly those
in color, is well worth the consideration of those
engaged in either teaching or research.

The cost of film-slides and their greater versatility
of arrangement and use ordinarily requires that large
departmental or institutional slide collections be used
by several individuals. This necessitates a system of
filing and indexing which will enable each user to find
slides conveniently, not only in his own major field,
but in those of his colleagues as well. Usually infor-
mation concerning the subject illustrated on the slide
and its source is required whenever a slide is used.

Several individuals have cooperated in devising a
system for filing and indexing slides that effectively
meets these requirements and has proven efficient and
very useful in this department. The system is divided
into three parts: a subject index, a slide file and a
negative file. All may be housed in a filing cabinet
designed for 3 x5 inch cards.

The subject index is the central part of the system
and is responsible for its usefulness. A picture of the
slide subject (contact print) is attached with dry
mounting tissue to the upper left-hand corner of a
3 x5 inch card where it may be readily seen in thumb-
ing through the index. The subject is placed in the
remaining space at the top of the card. For brevity
the major subjects of the index are abbreviated (G—
genetics, E—embryology) and followed by a descrip-
tive sub-title. On the rest of the card is recorded the
number of the slide represented, the number of the
negative from which it was made, bibliographic ref-
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erence or other notation concerning the source of the
material and deseriptive information. The subject
headings of the index are patterned after the biblio-
graphie indices of those using the material. Colored
cards are used for indexing colored slides, white cards
for those in black and white.

Any one wishing a certain slide or one on a. specifie
subject turns to that subject in the card index and
chooses, on the basis of the picture and attached in-
formation, the slide he wants. He may then quickly
draw the slide of that number from the slide file.

The slide file is a numerical arrangement of the
slides in each major subject. The file of this depart-
ment is divided into twelve such major fields. As in
the card index the subjects are indicated by letters,
the slides by numbers. To find slide G-253 one opens
the “geneties” drawer and removes the slide bearing
that number on the “thumb mark” placed on the
upper right-hand corner of the slide as it goes into
the projector.

The slides are filed on edge with the numbers toward
the front of the drawer, in wooden troughs 2 inches
wide by 13 inches deep inside. A white card which
projects slightly above the slides is placed at intervals
of 25 slides and bears the number of the series at
that point. The troughs are made in units of two,
which fit into a 3 x5 inch card compartment. Four
rows of more than 100 slides each can thus be filed
in each of the lower drawers of the cabinet h_olding
the subject index. The bottoms of the troughs are
raised above the bottom of the drawer sufficiently to
raise the slides to the top of the 3 x5 inch compart-
ment. To facilitate removal and handling of slides
the inside depth of the trough is one-half inch less than
the height of a slide.

The negative file is a comparatively inactive file,
since it is likely to be used only for duplication of
slides or for making prints of the slide subject. Vari-
ous methods of filing may be utilized.! A convenient
one has been to cut the film into strips of three nega-
tives each and place them in 3 x 4% inch kraft paper
coin envelopes (“bags”) which are numbered serially.
These envelopes are durable and can be filed in a
drawer of the cabinet containing the subject index and
slides. (Use of the short length of film has not ap-
peared inconvenient in the enlarger or contact printer
used, and when a certain negative is required, unneces-
sary handling of other negatives is avoided.)

The eclerical labor and the printing of photographs
necessary for the subject index is well repaid in a large
collection by the later saving in time required for
finding desired slides and by the fact that several
individuals can use the same collection effectively and
without confusion. Moreover, the experience in this
department shows that slides thus catalogued are
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more extensively used because of the ease with which
the desired material can be found.

‘W. F. LAMOREUX
DEPARTMENT OF PoULTRY HUSBANDRY,
CoRNELL UNIVERSITY

LANTERN SLIDES FROM TYPEWRITTEN
MATERIAL

THE recent note of Carpenter,® under the present
title, on typing or drawing through white carbon paper
onto black paper, to eliminate one step in the photo-
graphic process of making white-background slides is
useful for certain work, but we have found that another
step—that of retyping text material and retracing
diagrams through white carbon paper—can be avoided
by photographing the material from which slides are
to be made onto a contrast grade direct positive film
of the type supplied by the Eastman Kodak Company
in their “high contrast direet positive film.” The re-
sult of using this is a positive film (without having
to prepare a negative) which can be bound between
two standard size slide glasses with a slide mask as
usual, effecting a saving in time of preparation.

CHARLES (. MILLER
BERKELEY, CALIF.
1 SCIENCE, 89: 372, 1939.
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