Saving the Fr

By Marjorie MacDiLL

Once again the silk growers of
France have had to call in the aid of
science to rescue an industry that, in
these days of slender silhouettes and
diaphanous garments, gives that
country an important source of in-
come.

Though attempts to produce silk
commercially in the United States
have resulted in a complete flop, the
recent setback in French sericulture
and the ensuing research has a closer
bearing on home affairs than the
price of silk stockings. The secret
lies in an interesting point in insect
epidemiology : the disease of the silk-
worms, responsible for all the havoc
among the nurseries of the Midi, is
very closely related to a malady that
attacks in epidemic form three well-
known members of the U. S. Bureau
of Entomology’s Rogues’ gallery;
namely, the army worm, the tent
caterpillar and the gypsy moth.

Obviously here is a fine example
of what is one man’s meat is another
man’s poison, or, in this case, vice
versa. What French scientists find
out about this dreaded disease of the
industrious little caterpillars of the
mulberry tree is likely to come in
handy during the next outbreak of
the army worm or in standing off the
inroads of the gypsy moth in New
England woodlands. Using some
other parasitic insect to attack a pest
is old tactics, but the epidemiology
of insect diseases as a factor of con-
trol in agricultural warfare against
six-footed invaders is a possibility
that is just beginning to be talked
about. Consequently every piece of
new information on the subject that
is uncovered is eagerly awaited by
entomological investigators.

The first time that silk culture in
France stood in grave danger of ex-
tinction from one of these epidemics
in miniature was in 1865. The con-
sulting expert then most eligible to
draft by the minister of agriculture
to salvage the source of crepe de
chine and Lyons velvet was no less
person than Louis Pasteur, the father
of modern bacteriology. At that time
Pasteur, who had started out in life
as a chemist, had never seen a silk-
worm. T. J. H. Fabre, one of the
great figures of entomology, whose
wasps and beetles will live as long as
French is read or translated, was
given the task of instructing so
famous a pupil.

Long years after Fabre related the

LOUIS PASTEUR saved France's silk

crop in '65. Now his modern successors

have been called on to repeat the per-
formance

story of the experience in a tone not
entirely devoid of sarcasm. “He knew
nothing,” declared the eminent sa-
vant, “of the metamorphosis of in-
sects; for the first time he had just
seen a cocoon and learned that in
this cocoon is a something, a sort of
rough outline of what will one day
become a butterfly; he was ignorant
of what is well known to the most
insignficant pupil in our southern
schools and this novice, whose naive
questions astonished me so much,
was destined to revolutionize the hy-
giene of the silkworm nurseries
even as he brought about a complete
revolution in the practice of medicine
and general hygiene.”

In less than five years Pasteur suc-
ceeded in elucidating the problem of
pébrine, the disease that had cut
down production in some sections to
one-half, and in putting into practice
an effective and practical method of
control. Silk culture was saved in a
grave crisis that could have wiped
out the industry in France. The se-
lection of healthy stock following the
principles laid down by him are still
in use today and give excellent re-
sults.

Unfortunately, centuries of domes-
tication and the necessity of raising
caterpillars in nurseries in large num-
bers where epidemics spread rapidly
from one individual to another, make
the silkworm a ready prey to disease.
Though, thanks to Pasteur, pébrine
has almost disappeared, there are
plenty of other maladies to take its
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place. The most troublesome of these
are the diseases known as grasserie
and flecherie. The ravages of these
plagues in the regions of extensive
culture, notably in the departments
of Arceche and le Gard in the lower
Rhone valley, finally came to such
a pass about five years ago that a re-
quest was made to the minister of
agriculture to appoint a scientist to
study them and, if possible, find their
causes and some means of preven-
tion.

Dr. Andre Paillot, formerly of the
University of Lyons, who had been
engaged in research on insect dis-
eases for many years, was chosen to
be chief physician to innumerable
myriads of small wriggling “pa-
tients”. He started out in 1924 to
work on the task which kept him
actively on the job for about three
years. In order to come in close con-
tact with the growers and study, first
hand, actual conditions in the nurs-
eries, Dr. Paillot had made an auto-
mobile specially equipped for labora-
tory work in the field. Drawers for
bacteriological paraphernalia were
fitted into the back seat, shelves for
holding other supplies were screwed
to the sides of the sedan body while
a high powered microscope was fast-
ened to a stationary base so that im-
meadiate examinations could be made.
Glass boxes held caterpillars arti-
ficially inoculated for experimental
purposes while a microlamp and cen-
trifuge, operating on the battery cur-
rent of the car, completed the outfit.
In this way he could work on fresh
specimens before any secondary in-
fections had a chance to set in and
obscure the original cause of disease.
In the winter the laboratory had a
fixed base at Saint-Genis-Laval.

Grasserie, the disease which Dr.
Paillot found was making the most
serious inroads in the infected re-
gions, has been known since a very
early date. The first known record
occurs in some Latin verses entitled,
“The silkworm of the mulberry tree”,
by a poet Vida who wrote them in
1527. He described the symptoms
recognizably enough and attributed
the malady to the evil influence of
the winds from the Mediterranean,
an idea that still prevails among the
peasants of the Midi. In the eigh-
teenth century the disease was well
known but its ravages do not appear
to have been so severe as those of
recent time. Later on in the nine-
teenth century (Turn to next page)
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Italian scientists devoted considerable
attention to it. In the last twenty-five
years entomologists in the principal
silk growing countries have made de-
tailed researches with grasserie while
in Germany and the United States
careful studies have been made on
the closely allied diseases that at-
tack pests, such as the nun moth of
Europe and the gypsy moth and tent
caterpillar of this country.

All these affections belong to a
group known as the polyhedral dis-
eases. They attack only members of
the moth and butterfly family of in-
sects, and these in the larval and
pupal stages only. They are believed
to be caused by a filterable virus, the
type of causative agent that is so
minute that it will slip through a fine
porcelain filter. The name arises
from myriads of tiny geometrically
shaped bodies that can be seen in the
blood of diseased insects under the
microscope. It was once thought by
some that these polyhedra were the
cause of the disease, but recent work
has shown fairly conclusively that
they are only the decomposition
products of the action of the virus
on the insect’s body.

In Germany where there have been
one or two very striking epidemics
among nun moth caterpillars, the
disease is known as “Wipfelkrank-
heit” from the fact that all the sick
caterpillars crawl up to the tops
(German, Wipfel) of the trees, hang
there by their last pair of legs and
die in large numbers. In this coun-
try it is simply known as wilt. The
affected caterpillars lose their ap-
petite, take no food and subsequently
die. Grasserie takes its name from
the “gras vers” (fat worms) that
are slightly swollen and covered with
yellowish splotches. They likewise
refuse food and die in large numbers.

Though these diseases are very
like it has been proved that they are
separate and distinct, since it has not
been found possible to infect cater-
pillars with the virus from diseased
caterpillars of another species.

Caterpillars can be inoculated with
the diseases by feeding them with the
infected virus or leaves which have
been stained with the blood of in-
fected insects. Dr. Paillot discovered
that he could inoculate worms with
the blood of insects infected two days
previously and in which no poly-
hedra could be detected at the time.
As the result of many experiments
and observations he came to regard
the disease to be due to ultramicro-
scopic intracellular (Turntonext page)

A Free Biology Manual
for High School Teachers

Our new catalog, which is now ready for mailing, is a combined teachers’
manual and catalog of biological supplies for high school use. We have made
every effort to make this 192-page book of real value to the high school teacher.
It contains a Botany and Zoology Manual, a detailed article on the school
aquarium, a large number of original illustrations and many short biological notes.
The illustrations include over fifty original drawings, a large number of which
are carefully labeled, diagrams of dissections and identification plates of laboratory
plants and animals.

The Botany and Zoology Manuals, which occupy about sixty pages, are
written especially for the high school teacher. In these manuals, we have made
no attempt to present detailed courses of study, as such material is readily available
in the many students’ laboratory manuals now on the market. Instead, we have
tried to include information which will be of value to the teachers in planning and
carrying through a worth-while course in beginning biology. The desirability of
studying living material is emphasized and we have made many suggestions as to
ways in which teachers can collect and prepare much of their own laboratory
material. ‘

In the Zoology Section of the manual, the following type forms are discussed
in detail, under such headings as collection, care of specimens in the laboratory,
study of living specimens, etc.: Protozoa, Grantia, Hydra, Earthworm, Crayfish,
Grasshopper, Honey-bee and Frog. The Botany Section of the teachers’ manual
considers in a similar way, Gleocapsa, Nostoc, Vaucheria, Spirogyra, Rhizopus
(Mucor), Lichens, Mosses, Marchantia, Fern and Pine, as well as general discus-
sions of the main groups—Algae, Fungi, Gymnosperms, Angiosperms, etc. An
abundance of carefully labeled illustrative matter supplements the text.

Some of the practical suggestions will, we believe, be of value and interest to
even the more experienced teachers. The following subjects are just a few of
those which are discussed and explained in the manual:

Demonstrating how Hydra feed.

Finding living Vaucheria during the winter months.

Collecting mosses at the proper seasons.

Growing protozoan cultures.

Suitable material for a study of the angiosperms.

Studying living frog eggs.

Collecting insects.

Aguarium methods.

Living earthworms in the laboratory.

Regeneration experiments with Planaria.

The catalog section lists a very complete line of material for high school
biology work. The items which have been included are those which are particularly
useful in beginning biology courses. Many of the preparations have been specially
developed to meet the need and requirements of high school teachers. In this
section of the catalog are described—preserved and living specimens, microscope and
lantern slides, demonstration preparations, life histories, models, charts, apparatus
and instruments—everything, in fact, that is needed in the high school course.

This combined High School Biology Catalog and Teachers’ Manual will prove
of interest to every science teacher. We have already mailed copies to all teachers
whose names are upon our mailing list. Addresses change, however, and if you
have failed to receive your copy, please ask for it. One of these books will be
sent to you at once and, we believe, that you will find it helpful and interesting.

The Sign of the Turtox dges Absolute Satisfaction

General Biological Supply House
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761.763 East Sixty-ninth Place
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FROM SILK COCOONS like these come
silk stockings and shirts

organisms which destroy the nuclei of
certain cells. The parasites were invis-
ible by ordinary light but under the
ultra-microscope they could be seen as
minute animated granules of less
than one two-hundred-fiftieth of an
inch in diameter. They could be
strained out of the infective virus by
very fine-pored porcelain filters and
this filtrate was found not to be in-
fectious. This, he concluded, was
good evidence that the minute gran-
ules were the cause of the infection.
He gave these infinitesimal particles,
so much smaller than ordinary
germs, the new name Borrellina in
honor of his friend, Professor Borrel
of the Pasteur Institute.

Though it is stated of the poly-
hedral diseases that they confine
themselves to the caterpillar and
pupae of moths and butterflies, Dr.
Paillot believes that he has seen the
causative organisms under the ultra-
microscope-in adult silkworm moths.
If it is true that the moths carry the
disease and transmit it to the eggs,
it would be comparatively easy to
stamp out the disease just as Pasteur
eradicated pébrine. A moth was al-
lowed to lay her eggs on a square
of cloth and then was killed and her
body examined microscopically. If
the germs of pébrine were present,
both moth and the square of cloth
containing the eggs were burned. Un-
fortunately the causative organism
of grasserie is so minute that its
demonstration under even ultramicro-
scopes is exceedingly difficult and is
not at all practicable in the present

state of scientific knowledge of the
problem.

Though this phase of his work has
not been entirely substantiated by
other workers, Dr. Paillot believes
that the disease is transmitted by
moths to their eggs and that the dif-
ferent caterpillars hatched therefrom
have various degrees of resistance to
the malady which may be broken
down by exterior predisposing con-
ditions. Therefore his plan of eradi-
cation is a rigid inspection of breed-
ing stock. In France this is no
longer in the hands of independent
growers but is controlled by special-
ists in the employ of the French
government. In this way it is pos-
sible to give out eggs to the growers
that come only from known par-
entage. If any of the stock at any
stage of development shows signs of
grasserie, they are immediately de-
stroyed and the racks in the nurs-
eries that they have occupied disin-
fected.

Heat and humidity and insufficient
food were found to be important pre-
disposing causes for the development
of the disease. For this reason Dr.
Paillot recommends that the tempera-
ture of the nurseries be kept con-
stantly in the neighborhood of 65
degrees Fahrenheit.

At all times the nurseries should
be kept scrupulously clean and pe-
riodic disinfections made. Infected
worms should be burned, but the best
course, he points out emphatically,
is prevention by cleanliness, disinfec-
tion, and carefully controlled stock.

The problem of flecherie, on which
Pasteur worked for a time, was
also taken up by Dr. Paillot. This
werk was left in a rather in-
complete state by the great bac-
teriologist and Paillot took up the
trail where his famous predeces-
sor left off. As the result of his
investigations, he declares that flech-
erie is not the single morbid en-
tity that it was formerly believed
to be but is a whole group of mala-
dies that affect the intestinal tract.
All are characterized by symptoms
of dysentery. . Of the most practical
importance among the microbic dys-
enteries is the one which has for its
cause a germ that Pasteur observed
under the microscope and called de-
scriptively “a ferment of a string of
beads”, now identified as the germ
Streptococcus bombycis. When this
streptococcus infection is complicated
with a secondary infection, as it fre-
quently is, the resultant symptoms

are those of true flecherie, or the
flecherie of Pasteur.

Complicated as the problem is of
stamping out diseases among the
busy little spinners of the world’s
most highly prized fabric, putting
the process in reverse on this side of
the Atlantic to wipe out similarly
affected pests is still harder.

No one who has seen extensive
epidemics of wilt or Wipfelkrankheit
can fail to be impressed, said one
American entomologist recently, with
the tremendous value of these dis-
eases. They can accomplish a greater
reduction of pests than do the com-
bined efforts of all artificially intro-
duced parasites, human spraying and
other control measures. Yet man
has been able to do very little as yet
in the way of their artificial prop-
agation in the places where they are
most mneeded. Trees have been
sprayed with emulsified caterpillar
corpses but later in the season wilt
took just as great a toll in another
untreated lot of the same size which
was miles away from the first. Quan-
titative experiments among high trees
and underbrush subject to heat, cold
and rain are more difficult to perform
than experiments under laboratory
control. Some sort of human en-
deavor, however, combined with the
natural efficiency of the polyhedral
diseases does hold out the hope, some
entomologists believe, that they may
possibly be utilized here advanta-
geously in the future.
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SILKWORMS, pupae, cocoons, adult moths
and eggs—the whole silkworm family



