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PREFACE.

Wren a great Calamity, arising from some un-
known cause, comes over the human race, every
individual feels the deepest interest in ascertaining
the agent which has given rise to the mischief.
Hence I was led to inquire into the present potatoe
malady, but had no idea, in the first instance, that a
volume would have been written to record my
observations. :

The result of my inquiries might have been con-
veyed in a few words, had there been no other
observations published upon the subject. I have
now, however, been compelled to’ consider all the
assumed causes of this malady, which have been
already promulgated by scientific men.

It is to be regretted that some of our most respect-
ed philosophers should have committed themselves
early in this matter. For now, I fear, in some cases,
they will not like to reconsider their opinion; and
should this be the case, they must necessarily act
as opponents to all other rationalia of this lamented
malady.



vi PREFACE.

I have to apologize to Entomologists for having
violated an established rule, by changing the name
of an insect; I found, however, that such confusion
would attend my adoption of their name, “ Rapz,”
or turnip, for the destroying Aphis, that I at once
determined, for the sake of perspicuity, to call it in
my work the “ Vastator.”

This work has required some labor in its pre-
paration ; at times I have frequently had to tra-
verse many miles, in order to determine a single fact.
For the purpose of ascertaining the existence of the
disease in any plant, it was not sufficient merely to
examine it in one locality ; it might not have been
attacked at that spot ; the insect might have left the
plant, or the plant might not grow in the place which
I visited.

This work also required a knowledge of Botany,
Entomology, Chemistry, and Agriculture. I cannot
be expected to be conversant with all these
matters, for each, alone, would take a long
lifetime to acquire. I am therefore fully aware
of the great imperfection of the work in these
particulars ; but I trust that the development of the
Cause of the disease in the potatoe, and the disco-
very that it attacks other plants, will prove useful to
mankind.

As soon as I perceived that it would be. necessary
to write a small Treatise on the subject, I pressed
numerous friends into my service, and I obtained
valuable assistance in numerous quarters. To all

-
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these friends my best thanks are due. 1 am, how-
ever, more especially bound to return my grateful
acknowledgments to Mr. IncaLr, Deputy Principal
of one of the Stock offices of the Bank of Eng-
land. This gentleman, although his labors at the
Bank are sufficiently arduous, has yet found time to
make one of the finest private collections of in-
sects in this country, and is, besides, an ardent cul-
tivator of the sciences of Natural History and
Botany.

The service which he has rendered to me in this
work is of such value, that the Volume could hardly
have been produced, in its present form, without his
aid ; for he made all the Drawings, which I have
been enabled to lay before my readers, and arranged
the plates for the artist,

I have also to thank my pupils, Mr. Latuam and
Mr. Greatrex, for procuring me various informa-
tion,

To Mr. Tuomeson, the indefatigable and learned
Librarian of the London Institution, I have to tender
my grateful acknowledgments for the aid which he
afforded me in referring to works and in copying
plates.

To my old and kind friend *Mr. Joun Braoners,
Jun., I have, as on former occasions, to render my
best thanks, for revising the entire proof sheets of
this work. And my excellent friend Dr. Fereus I
have also to thank for the compilation of the Analyti-
cal Index.
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EXPLANATION OF THE PLATES.

PLATE L

Fac-stuiLe of the wood-engraving printed in Gerard’s “ Herb-
al,” which is the first figure of this plant, and shows the general
characteristic of the plant at its introduction.

PLATE II.

Fic. 1. Diagram of the potatoe plant, to show its mode of
growth, particularly with respect to the formation of the tubers.

a Original set. b Stem. ¢ Collar. _ d Above ground stem.

e Fruit. f Leaf. & Axil of the leaf. Jj Flower.

k Under-ground, or tuber-bearing stem. These stems are given off chiefly in
two places, the upper one of which arises after the plant is earthed up, and shows
the utility of the process,

I Tuber.
m Tuber growing from a former. This second tuber takes the starch from the
first (#), and renders it useless; and this i to grow, taking the starch from

the further part of its own tuber, so that one end is good, the other worthless.
n Above-ground stem growing from a tuber-bearing stem.
¢ Tuber with roots, which is an unusual occurrence.
r True roots of the plant.

2. Botrytis infestans, after Berkeley, showing the manner in
which it ramifies amongst the cellular tissue of the leaf. This
figure is highly magnified. .

PLATE IIL
Funer (Smee).

All these are highly magnified.

¥ic. 1. Fungi found on rotten potatoes, either on cut sections
or in cavities arising from the shrivelling of potatoes, or thrusting
up the cuticle, and thus appearing in great masses.
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& Young top. & In a more mature state.
¢ Bhowing its appearance when it is quite ripe, and throwing the spirals.

2. Black fungus (probably Protomyces), in a stalk, slightly
magnified.

3. One patch alone, more strongly magnified. This is found
in the tuber, as well as the haulms.

4. A fungus probably allied to fig. 1.

5. A fungus with small heads, which resembles the Medusa’s
head under a powerful micoscrope.

6. A fungus (probably Botrytis), from the edge of the leal
The lithographer has rather sacrificed the distinctness of the
mode of fructification.

7. A fungoid growth upon the Aphis vastator, much resembling
that found in the scald-head of man.

PLATE IV.
Fuxcr (Smee).
All these are highly magnified.

Fic. 1. The leg of the Aphis vastator, showing a parasitic
fungus.

2 and 3. Delicate fungus often growing upon diseased tubers.

4. A singular fungus, resembling a rush. I do not know
whether it is in a persistent state, and I have only observed one
example of it.

5. A very beautiful and abundant fungus, often to be found on
the exterior of decaying tubers, or on a cut section. It is appa-
rently of a brown color, like oxide of iron, but under the micro-
scope shows this beautiful and distinct form. One of the draw-
ings is more highly magnified than the rest.

6. A fungus (probably Botrytis), from under-ground stem.
This appeared somewhat similar to the Botrytis of Berkeley, ex-
cept that the top was more globular.

7 and 8. Fungi from nunder-ground stem.

9. Fungi from diseased tubers.
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PLATE V.
VARIOUS SUBJECTS.
¥ All the figures but fig. 4 are magnified.
1. Empty cell, after Martius.

a Light yellow grains of Protomyces.
b Fungous fibre commencing.

2. Beautiful fungus found on under-ground stem. (Smee.)

3. Botrytis, after Berkeley.

4. Leaf, showing the manner in which itevinces the gangrene
and blotches.

5. Starch granules, after Pereira, showing their external ap-
pearance.

a Normnl starch particles.

b Trregular.
¢, d Particles, each having two hila.
¢, g Particles broken by p and water, the internal matter remains solid.

6. Thrips munitissima, after a drawing from the “ Gardener’s
Chronicle.”

7. Eupteryx solani, after a drawing from the ¢ Gardener’s
Chronicle.”

8. Acarus farine, which is found abundantly on diseased po-
tatoes.

9. Red Acarus, which preys upon Aphides.

10. A species of Aphis which was noticed upon a potatoe plant.

PLATE VI
FUNGI AND DISEASED STRUCTURE, AFTER MARTIUS.

All the figares are highly magnified.

Fic. 1. A part of the epidermis of a white potatoe separated
by a horizontal cut. (Plate 1., fig. 17.)

2. Vertical section through the epidermis of a white potatoe
to the cells.
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a Cells of the epidermis. b Cells under them pressed together.
¢ Common cellular tissue. At* isseen a small forked fibre, and four small
bodies, the p d of the fungus. (Plate 1., fig. 18.)

3. Horizontal section of the cellular tissue, in which the cells
are partly torn. (Plate m., fig. 19.)
4, Section of a fungoid excrescence from top to bottom.

a Healthy. b Diseased cell. ¢ Epidermis.
d Exhausted cellular tissue, which serves as a matrix for the fungoid growth.
¢ The fungus sur ded and gled by cellular tissue raised at f. (Plate

m., fig- 22.)

5. A very young fungus, growth intersected by grains of Pro-
tomyces strongly magnified. (Plate 1., fig. 23.)
6. Vertical section of an excrescence of which the fungus is
fully developed.
b Decayed cellular tissue under the epidermis.
¢, ¢ Empty cellular tissue, serving as the foundation for the fungus.

e Partof the cellular tissue.
J A dense mass of upright flakes of Fusisperium solani. (Plate ., fig. 25.)

7. Separate portions of fungus highly magnified. (Plate m.,
fig. 26.)

8 and 9. Fusisporium solani at a more advanced stage with
seed grains fully developed. (Plate 1., figs. 27, 28.)

10. A ripe seed grain more strongly magnified. (Plate m.,
fig. 29.)

11. A single fungous fibre with its seed grain, showing its
changes after being moistened with vitriolic acid. (Plate .,
fig. 30.)

PLATE VIL

Fi6. 1. Section of a diseased carrot, showing the manner in
which it rots in consequence of the disease. (Natural size.)

2. Section of diseased turnip in the first stage of the disease,
showing that the malady evinces itself principally between the
spiral vessels and bark. (Natural size.)

3. Section of a potatoe in the first stage of gangrene, showing
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that the disease in the first instance is most prone to attack the
tuber between the cuticle and spiral vessels.

4. Section of a potatoe affected with dry gangrene, with a
cavity in its interior of the form of an irregular X. The mass
left in this case is principally starch. (Natural size.)

5. Section of parsnip in the first stage of the disease. (Na-
tural size.)

6. Mangel wurtzel. In this case the whole structure ap-
peared killed, and the malady is seen to progress from the spiral
vessels. (Natural size.)

7. Cells of diseased potatoe empty of starch. (Magnified.)

8. A section of healthy wild potatoe, showing the cells filled
with starch. (Magnified.)

9. Starch with cellular tissne disorganized, and fungoid fibre
substituted. (Magnified.)

10. Little aggregations of starch, which are to be seen occa-
sionally in diseased potates in little isolated masses. (Magnified.)

PLATE VIIIL

APHIS VASTATOR.
All the figures are magnified.

Fic. 1. The ovum immediately after exclusion, showing the
two eyes through the membrane.

2. Young Aphis.

3. Full-grown larva, with the antenn in the position it car-
ries them when on the march.

4. Aphis vastator in the pupa state. In this figure the anten-
n® are reflexed over the back,a position which the insect always
takes when feeding.

5. Claw of the Aphis.

6. Abdominal tubercle.

7. Rostrum.
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a Bete withdrawn. b the setm projecting.

¢ Setw separated into three parts, the outer of which correspond to the jaws
of insects, the middle one to the tongue. It is by this apparaius the insect pierces
the cells of the plant, which enables it to suck the juices.

PLATE IX.

APHIS VASTATOR.
All the figures are magnified except the leaflet.

Fic. 1. Aphis vastator in the winged state.

2. Under side with rostrum in situ.

3. One of the antennz carefully drawn with the camera lu-
cida.

4. Perfect insect, showing the manner in which it carries its
wings in a state of repose.

5. Aphis vastator in which an ichneumon had deposited its
eggs, and from which the perfect parasite has escaped through
the aperture shown in the dorsum.

6. Leaflet (natural size), showing its appearance when co-
vered by the vastator. For perspicuity the antenna are all
shown projecting in front, whilst in reality they are reflexed when
the insect is feeding.

PLATE X.
DESTROYERS OF APHIDES.

Fic. 1. Psen equestris.

. Diodontis gracilis.

. Cynips.

. Aphidius rapz.

. Larva of Chrysopa perla.
Chrysopa perla.

. Larva of Scava pyrastri.
. Pupa of Scava pyrastri.
. Scava pyrastri.

. Larva of a Coccinella.

C L maOO o W
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11. Coccinella punctata.

12. Coccinella instabilis.

13. Pemphredon unicolor.

14. Colax dispar.

15. Tropoxylon clavicerum.

The genera, Nos. 1,2, 13, and 15, deposit the Aphides in the
cells with their eggs, to feed their larvie when they are hatched.

It is probable that many more of the fossorial Hymenoptera
furnish their cells with Aphides, as food for their young ; and the
insects figured are rather to illustrate the genera that prey upon
Aphides, than the species that specially destroy the vastator.

Nos. 3 and 4 deposit their eggs in the Aphides.

Nos. 5,7, 10,11, and 12, feed upon the Aphides.

No. 15 is parasitic upon some of the parasites of Aphides.






INTRODUCTION.

i

A very bad disease now exists in the potatoe plant,
but it is by no means certain at what period the ma-
lady first appeared. The first description, of any
importance, of the present epidemic, is (as far as I
can learn) to be found in a treatise by Von Martius,
who conceives that the disease is attributable to ve-
getable fungi.

Martius states that the disease has existed in Ger-
many since the year 1830, and that, in November of
the year 1841, Dr. Zuchcariani wrote a paper upon
the disease, which was read in the Royal Bavarian
Academy of Arts. In 1%40 the malady spread ra-
pidly through the Bavarian Palatinate, which caused
inquiry. On the 27th February, 1842, the Govern-
ment issued an order for the Academy to inquire
into the malady, and transmitted to them various
samples of the diseased tuber. At that time Zuch-
cariani was indisposed, and on this account Von
Martius undertook the investigation.

In this country, Dr. Bell Salter, on August 16th,
1845, first communicated to the “ Gardener’s Chro-
nicle” the startling intelligence, that a blight of an
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universal character had appeared in the potatoe plant;
which intelligence was speedily confirmed by other
observers. When the fact was announced, several
communications were sent, to the effect that the dis-
ease had existed to a large extent the previous sea-
son; but, strangely enough, although the fact is
undoubted, no person had chronicled the important
circumstance.

Every circumstance worthy of note upon this all-
interesting topic is to be found in the daily and weekly
newspapers ; and now, scientific intelligence is so
rapidly promulgated in these great organs of know-
ledge, that an invention of one day is in active ope-
ration over the country the next. This extraordinary
and rapid diffusion of knowledge is certainly not
without its disadvantage ; for though it be communi-
cated with great rapidity, yet the subsequent refer-
ence to it is the less easy, as the mass of newspapers
is so great, that it is almost impossible to hunt over
by-gone periodicals for particular essays.

The “ Gardener’s Chronicle,” under the able editor-
ship of Dr. Lindley, has always freely discussed the
subject since the 16th of August, 1845. In the
“Illustrated London News ™ there is also an excel-
lent article, illustrated by wood: cuts, which, if we can
believe common report, was also written under the
superintendence of the same distinguished botanist.

If we turn to the proceedings of the great learned
societies, we shall perceive that they have not done
much for the inquiry. The Royal Society contains
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a large number of the most distinguished and active
men in their private capacity in Europe ; yet, col-
lectively, they are inactive, and a century behind the
spirit of the age. Their Transactions are published
but twice a year, whilst a discovery in these days
has its run,and is supplanted by another discovery,
in half that time.*

All the minor societies, also, which have split from
the great parent institution, for the advancement of
natural knowledge, partake of its inactive character,
and have made scarcely any attempt to elucidate the
nature of the present malady.

In the year 1845 Commissioners were appointed
by Government to inquire into the present malady
existing in the potatoe plant; and three able men,
Kane, Lindley, and Playfair, were selected to per-
form these duties. As far as their investigations went,
their recommendations were practical and generally
valuable. Their attention, however, at that time,
was properly concentrated on the best mode of pre-
serving the tuber, instead of ‘ascertaining the cause
of the malady.

The investigation into the nature of an universal
disease among organic bodies belongs especially to
the practical surgeon. He is investigating disease in
every hour of the day, and every day of his life. He

* This year forms an exception to the general rule, as four parts
have been published at a cost exceeding 10007, ; but no doubt a
more frequent and cheaper means of publication might be em-
ployed.
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is accustomed to weigh the various difficulties which
arise in the investigation of a complex organic body ;
and on that account he is peculiarly suited for the
discovery of the cause of an universal malady. The
disease in the plant is a death of the vegetable tissue,
and the questions of life and death especially pertain
to the business of a surgeon.

The death of a vegetable is referable to causes
precisely similar to those which occasion the death of
an animal ; and although the embarrassing circum-
stances are less numerous in the vegetable ‘than in
the animal, yet they are of the same nature, and are
to be investigated upon similar principles. Itis for
this reason that I attempted the inquiry, and I applied
a mode of investigation into the cause of the potatoe
disease, similar to that which I should have employed
in an investigation of the causes of death in the hu-
man being, and the r2sult has been the elucidation of
the mystery.

Man is influenced by temperature, light, electricity,
barometric pressure, hygrometric state of atmosphere ;
by the action of new material as food, morbid poisons,
air for respiration ; by anything which draws nour-
ishment from the body ; by vegetable parasites, as in
the case of scald-head ; by animal parasites, as in the
case of tape-worm, pediculi, &c. ; and, last of all, he
is influenced by moral impressions, as fear, hope, joy,
&c. The vegetable is influenced in a similar man-
ner by temperature, light, electricity, barometric
pressure, hygrometric state of atmosphere; by the
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action of new matter, such as manures, the carbonic
acid in the atmosphere, poisonous agents; by any
cireumstance which draws matter from its texture ;
by vegetable parasites, and animal parasites. In all
these respects the pathology of the vegetable is like
the pathology of the animal, except that it is less
complex, and presents fewer difficulties to investiga-
tion. ;

The business of a surgeon is essentially locomotive,
and his duties are practised over an extensive space.
It frequently happens that I have to traverse Lon-
don in two or even more directions in a single day,
which circumstance has given me abundant oppor-
tunities of making my observations in different lo-
calities.

Moreover, during the summer months, I was living
at Springfield, Upper Clapton, where I had the ad-
vantage of a large garden, wherein were several
plots of potatoes, which I was in the habit of observ-
ing the first thing in the morning, again on my return
from London, and frequently the last thing at night.
In the neighborhood, moreover, were larger potatoe
grounds, where I used to enjoy the air, and study the
disease in the evening ; and it has curiously happened,
that I have made my observations on the potatoe
plant in the same garden in which I conducted the
experiments for my former work, on ¢ Electro-Metal-
lurgy.”

I must caution my readers against supposing that
they will be able to find in a single day all the
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evidence which I have collected. They will have to
traverse, as I have done, many miles-to procure it,
especially with relation to its existence in the rarer
plants. It is only where the insect excessively
abounds that many of the plants are affected ; and so
numerous are the creatures sometimes, that I have
taken a lid of a pill-box, and scooped up half a box
full of the winged creatures from a single leaf of the
beet plant. Their number in some cases has ex-
ceeded all description ; and there was a little field in
the Old Kent Road, surrounded by houses, which
presented a wonderful living mass of these creatures.

The migratory habits of the insect will sometimes
perplex the investigator ; for, upon searching over a
tract of land, he may find none of these creatures ;
yet, upon a more careful scrutiny, the ichneumoned
remains which are still to be seen adhering to the
leaf, will bear sufficient testimony of the previous
existence of the destroyer.

The examination of the plants for the Vastator
may be performed with the naked eye, though the
more minute investigation of the insect itself doubt-
less requires a glass. The agriculturist should pro-
cure a small pocket glass, with lenses of three focal
distances, which he can procure for five shillings.

He should also possess a microscope of higher
power, to examine more minutely the parts of insects.
These can be bought for twenty-five shillings, but
I should certainly recommend him not to give less
than five guineas for aninstrument. I have carefully
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examined a microscope which is manufactured at
that price by Messrs. Horne, of Newgate-street,
which he calls the “ medical microscope.” The me-
chanical part is strong and steady, and the rack-work
excellent. It possesses a good achromatic object-
glass, which can be used of three powers, and is am-
ply sufficient to examine the structure of the potatoe,
the various fungi, and the form of the insect. When
circumstances will admit, he may extend the cost of
the apparatus to 100 guineas; but the five guinea
instrument, except for very difficult cases of original
rescarch, will answer all or most purposes.

This instrument is
represented in the
engraving set up
ready for use; and
consists of a firm
brass foot (A), into
which is screwed
the pillar (B), having
+at the upper part a
fine rack-work for
adjusting the focus.
At the top of the
.pillar is a brass arm
(C), holding the body
of the microscope
(D), consisting of a
brass tube, in the
upper part of which slides the eye-piece, so that it

c
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may occasionally be withdrawn for the purpose of
cleaning the glasses, which is best done with a piece
of soft wash-leather ; the lower end of the body (D)
has a screw, to which is attached the achromatic ob-
ject-glass (E). The object-glass consists of three
distinct achromatic lenses of equal foci, mounted in
brass cells, so that one or more can be used at the
same time, according to the power required : for ex-
ample, if the whole of a large object is required to
be seen at one view, a single achromatic must be
employed, but if only a particular part is desired to
be examined with a high power, then two or three
‘must be used combined. The object to be examined
is placed on the concave picce of glass, which fits
the aperture of the stage (F), or else on a flat strip
of glass, which is retained in its proper position by
being placed beneath the brass fork (G). The sil-
vered concave mirror (1) must be so arranged that
a strong light from the sky, or from a lamp or can-
dle placed about eighteen inches from the .mirror, is
reflected through the axis of the microscope.

Whenever 1 found a plant infested by an Aphis
which appeared to be the vastator, I secured speci-
mens of it in a pill-box, and in the evening placed
it in Canada balsam, and examined it more carefully-
In this way I have preserved all my evidences upon
this point for future reference ; and as the name of
the plant on which the inscct fed was immediately
scratched on the glass with a diamond, no source of
error could possibly arise. - -
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The mode of fixing the insect in Canada balsam
is very simple: a slip of glass is warmed over a
candle, and a drop of the balsam s then placed upon
it ; the insect, whilst yet alive, is placed on the bal-
sam, and the glass is then again very gently warmed,
in order to kill the insect ; another piece of the glass
is then heated over a candle, and placed on the in-
sect, when the creature will be hermetically sealed
up for ever. It is necessary that the insect should be
dry when it is mounted, and we must take especial
care not to apply too much heat, which will corrugate
the antennz, and destroy the form of the insect.

The strips of thick, and pieces of thin glass, I
always procured of Mr. Topping, No. 1, Penten-
place, Pentonville-hill, who is moderate in his charges
and exceedingly obliging.

I strongly recommend to all entomologists this
mode of preserving small insects, and having once
properly secured them, they will last for an indefi-
nite period, and can be handled without the slightest
risk of injury.

It is admitted on all hands that the disease in the
potatoe plant itself is a local or general death. Now
the death of a plant may arise from ten thousand
causes, independently of the present cause, which is
effecting the total destruction of the potatoe plant.
Under these circumstances, in conducting our inves-
tigations, we must isolate solitary causes of death,
and confine our attention to the particular agent which
so universally affects the potatoe plant. A plant may
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die from heat, from cold, from light, from darkness,
from electricity, from moisture, from dryness, flom
improper soils. We isolate all these causes by findings
that, under all variations of their influence, the discase
more or less appears; we isolate the effects of vege-
‘table fungi, by showing that they do not appear till
the plant is damaged.

With regard to animal parasites, we discover one
particular Aphis which comes before any part of the
plant exhibits the malady. But here, again, in the
potatoe plant, we have other sources of error. A
diseased plant propagates its disease ; hence we must
prove previous health before we can show that the
insect comes before the disease.

We then look about other plants, and find that
they are also attacked by the same Aphis; and that
when they are so attacked, the same effects are mani-
fested. The mode of death is also precisely similar
in these plants to that in the potatoe ; for, in all cases,
the collar of the plant becomes swollen with watery
matter and dies; and thus the root is separated from
the leaf, and the entire plant perishes. |

In all these cases the vastator is the antecedent,
and the death of the plant the consequent, of the
malady. We desire naturally to inquire whether
this injurious action is confined to one species of
Aphis; and we find large trees destroyed, and other
useful crops annihilated by other species.

Here we have our argument strengthened by ana-
logical cases ; but we are naturally led to inquire why
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this creature should do this mischief particularly at
the present time ; and the answer at once is, that there
is a preternatural abundance of these creatures. If we
search historical records, we find that insects are very
prone to assume these periodic multitudinous appear-
ances; and what is most strange is, that they almost
totally disappear between the times of their occur-
rence.

All these facts I have fully described, and have
thus proved unquestionably and beyond a doubt that
the vastator is the cause of the present disease in the
potatoe plant; that it is also the cause of the present
disease amongst various other plants; that it is like
all other Aphides in its destructive character; and,
lastly, that the preternatural appearance of insects
is, and has been, a common and universally known
fact from the earliest ages.
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THE POTATOE,

ITS USES AND PROPERTIES.

CHAPTER 1.
ON THE POTATOE PLANT.

Parts of Potatoe plant (1); set (2); stalk (3).—Under-ground
stem and tuber (5-7); roots (8); haulm (9); flowers and fruit
(10).—Essential parts of plants (11, 1%4).—Ultimate parts of pota-
toes (13-16).—Origin of starch (17).—Origin of nitrogen (18).—
Motion of sap (19, 20).—Experiments on Endosmosis (21).—
Quantity of water imbibed by roots (22),—Resumé (23).

(1.) Tre perfect potatoe plant (plate ir., fig. 1) consists
of a set, or original potatoe, under-ground. stem, tubers,
roots, above-ground stem, leaves, flowers, and fruit.

(2.) The set, or original potatoe plant, from whence the
rest of the plant proceeds, is derived from a former plant,
this from one antecedent, and in this manner we might
trace it up to the first potatoe which existed on the earth’s
surface. There is no occasion to suppose that a potatoe
plant has had in all cases such an extensive existence, for
we may trace the set to a former plant, and that former
plant may have been derived from the potatoe-seed, which
I shall hereafter more fully deseribe.

1 =
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(8.) From this set, or original potatoe, a stalk or stem
proceeds, which takes its course towards the light, and
becomes the haulm or stalk of the plant. The stalk pro-
ceeds from that part of the set called the eye, which is to
the potatoe what a bud is to a tree. From a potatoe three
or morelarge stalks will grow ; and, if these aresuccessively
removed and separately planted, the number of plants
which one potatoe will produce is almost incredible.

(4.) In consequence of the set being usually below the
ground, and the shoots having a tendency to grow towards
the light, part must be below the earth’s surface, whilst the
other part extends upwards and expands its foliage to the
atmosphere.

(5.) From that part below the earth’s surface other
stems proceed, which are termed under-ground stems,
though perhaps they should rather be called the tuberose
stems, because it is upon these that the tubers or potatoes
are found.

(6.) These tuber-bearing stems, starting from the main
stem, become dilated at certain intervals, which dilatation
is the potatoe. This has, at certain parts, eyes or buds,
from whence the new plant grows.

(7.) From the potatoe the stem extends itself, and creep-
ing upwards through the ground, at last becomes a stalk
or above-ground stem, sending off in its turn other tuber-
bearing stems below the surface of the ground, and hav-
ing on its upper part foliage, as in the case of the primary
stem.

(8.) The original stem, together with the primary and
secondary tuber-bearing stems, has fine filaments running
from it in the ground, which are the true roots of the
plant, performing the same functions as the roots of other
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plants, and which are totally distinct from the under-
ground stem.

(9.) The stalk or haulm divides into branches, and to
these the leaves are attached. The leaves themselves con-
sist of a series of leaflets, each leaflet being attached by a
fine stalk to the main stalk of the leaf; and at the axil of
each leaf is a bud, from whence the potatoe plant may be
propagated as well as from the eye of a tuber. Sometimes
a potatoe or tuber is developed at the axil of the leaf.

(10.) Besides these various parts, the plant sends forth
flowers which in time produce fruit, and this fruit is termed
the potatoe apple. The potatoe apple consists of a pulpy
envelope containing small seeds, from which also plants
may be raised.

(11.) Such are the parts of which the potatoe plant is
made up in reality. However, we might consider the
plant in a more simple manner, for its only essential parts
are the leaves and roots, with the intervening stems. The
tubers are mere dilatations of the stem, and the flowers
and fruit are the result of certain conditions of the plant,
and are destined to perform the offices of reproduction.

(12.) Regarding a plant in this point of view, we have
an organic body with certain parts bearing definite relation
to each other. The root takes up moisture and earthy
salts from the ground; the leaves separate carbon, and
send back woody fibre to the root.

(18.) The potatoe plant, like all organic bodies, con-
sists of a solid and a fluid portion. The solid portion gives
form, tenacity, and firmness to the plant, and is composed
of matter arranged in the form of cells, and is hence called
cellular tissue. ]

(14.) These cells contain the fluid, or sap, which, when
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influenced by the external agency of heat, light, and elec-
tricity, undergoes various changes essential to the vitality
of the plant.

(15.) These changes can only take place when the sap
is in proper relation to the cellular tissue, and both are
acted upon in a proper manner by heat and light. Upon
these changes depends the life of the plant ; and the moment
these changes, from any cause, cease, other changes,
those of putrefaction, ensue ; the plant loses its organic
existence, and is obedient to the laws which govern inor-
ganic bodies.

(16.) Perhaps one of the most curious facts connected
with vegetable physiology is, that a whole plant must not
be subjected equally to these external forces—one part
must be subjected to the light more than another; and
this singular circumstance gives us the idea of a root and
leaf, the one creeping into dark and moist recesses, and
the other seeking the all-important influence of the sun’s
rays.

(17.) The starch deposited in the dilated stem or tuber;
is, doubtless, produced by the leaves, and acts as a source
or store-house of nutrition, from which future fibre may be
formed. It is not itself to be regarded as a perfect mate-
rial, but as a temporary substance deposited for the future
exigences of the plant.

(18.) The mode in which plants procure their nitrogen-
ized substance, or albumen, does not appear quite clear.
It is possible that the nitrogen may become fixed from the
air, or it is possible that it may be derived from the earth
in which the plant grows.

(19.) The mechanism whereby the fluid rises and the
solid part descends, is not certainly ascertained ; eventually,
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probably, we shall find that it is due to some very simple
law. The phenomena of endosmosis may explain many
of the facts which we observe.

(20.) Various theories have been propounded with
respect to the cause of the motion of the sap, but a very
simple experiment will show how water may be taken from
the earth, and how the solid material may be sent back to
the root through the same vessel, and in fact how both
operations may proceed at one time.

(21.) To explain this phenomenon, take a tube having a
rim at one end, and tie a piece of goldbeater’s skin over
the rim. Into this tube put a solution of chloride of cal-
cium, sugar, or indeed of "almost any body which will add
to the specific gravity of the fluid, and then immerse the
tube in a glass of pure water. After a short time the wa-
ter will pass into the tube, and at last run over like the
bleeding haulm. The leaf may be imitated by a piece of
blotting paper; and it is possible exactly to regulate the
amount of attract®n to the evaporation. The descent of
the salt or sugar, like that of the solid material descending
from the leaf, may be proved by examining the glass of
water, when it will be found that the solid matter has de-
scended, in spite of the powerful ascending current which
is opposed to the force of gravitation.

(22.) To show the extent to which the potatoe draws
water from the earth, Marshall states, that, “on observing
the place where the haulm was cut, he found wet places
covered with vegetable blood, and that the stems bled pro-
fusely. On examining it more accurately he noticed that
each stem exhaled seven hundred and twenty drops in
twenty-four hours, and continued for about seven days,
giving off in drops two pints and a half of liquid in that
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time. Upon this, calculating the number of stems in one
acre of land, he concluded that five tons of liquid were ex-
haled daily, and that in a week they carried into the
atmosphere a sheet of water equal to their own superficies,
and one-third of an inch in thickness.

(28.) Avoiding theories, I desire to impress upon my
readers in this chapter, that a root and a leaf are required
for the perfect potatoe plant, and that these two parts bear
important relation to each other, for the continuance of the
vital action between the sap and cells.

CHAPTER II.

INDIVIDUALITY OF THE POTATOE PLANT.

Individuality of the potatoe plant (24).—Plurality of individuals
(25).—Individuals are seedlings (26—29).—Duration of indivi-
duals (30).—Potatoe botanically considered (31).—Gerard’s de-
scription (32—34).—Introduction of potatoe (35, 36).—Wild
potatoes (37).—Humboldt's account (3%, 39).—Meyer’s account
(41).—Don Jose Pavon (42).—Caldcleugh (43—46),—Chelsea
wild root (47—49).—Uhde (50).—Origin of our varieties (51).—
Number of (52).—Propagation of (53).—Selection of (54).—Ana-
logies of varieties (53, 56).—Sweet potatoe (57—359).—Origin of
name (60).—Resumé of the chapter (61).

(24.) Tae potatoe plant which I have described is an
individual, propagating its individuality or peculiarity
from potatoe to potatoe, and which peculiarity cannot be
materially affected by external agents. If we propagate
one kind of potatoe for several years, it still remains the
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same kind ; and although millions of potatoes have been
raised from theoriginal parent plant, yet the millionth potatoe
is but an extension of the first plant of that peculiar kind.

(25.) We have, however, many kinds of potatoes, and,
therefore, many individuals which we have preserved and
propagated, because their individual peculiarities have been
found to be most serviceable to the wants of man.

(26.) These kinds of potatoes are seedlings, and each
seedling is a distinct individual, which, although it may
follow the general law of the transmission of peculiarities
from parent to offspring, is yet always liable, after a few
generations, to revert to the original type, whence all the
varieties came. )

(27.) When persons are desirous of raising new kinds
of potatoes, they sow seed and collect the produce. If any
one plant is particularly good in quality, they specially
preserve it ; and so long as this plant is propagated by the
tubers, the distinctness or the excellence of the kind is
preserved.

(28.) When you are desirous to raise potatoes from
seed, collect the apples in autumn when they will fall
spontaneously ; preserve them in sand till spring ; sow in
fine garden mould; transplant, as soon as the young
plants are strong enough, into other mould, and keep clear
from weeds. The tubers of the first year are as big as
a nut or walnut ; those of the second year attain a middle
size; and in the third or fourth full-sized tubers are pro-
duced.

(29.) This mode of raising choice potatoes is similar to
that of raising all other vegetable varieties ; for the deli-
cious Ribston pippin is but a seedling variety of the com-
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mon crab ; and the large strawberries now supplied to the
London market are but seedlings of the little Alpine.

(80.) The duration of the life of an individual potatoe is
altogether unknown, for it is uncertain whether a single
plant is capable of being indefinitely propagated, or
whether after a certain time it becomes feeble, and ceases
to live from mere old age. There is a strong feeling gene-
rally in favor of this latter hypothesis with gardeners
and farmers.

(31.) The potatoe plant belongs to the nightshades, or
genus Solanum, and is called botanically the Solanum tu-
berosum. It is grouped in the same natural family with
very many poisonous plants, such as the tobacco, belladon-
na, stramonium, henbane ; aad the plant itself contains a
poisonous ingredient, which I shall hereafter describe.

(82.) The first figure of a potatoe is to be found in Ge-
rard, Herbal (1597). He there calls it Batata Virginiana.
He states that “the root is thick, fat, tuberous, not much
differing in shape, color, and taste from the common
potatoe, saving that the roots hereof are not so great nor
long ; some of them are as a ball, some oval or egg-fashion,
some larger, some shorter, the which knobby roots are fast-
ened into the stalks with an infinite number of thready
strings. (Plate 1.) '

(83.) «It groweth naturally in America, where it was
first discovered, as report says, by Columbus, since which
time I have received roots hereof from Virginia, otherwise
called Nurenbega, which grow and prosper in my garden
as in their own country.

(34.) “ The Indians do call this plant ¢ pappas,” meaning
the roots, by which name also the common potatoes are
called in those Indian countries. We have the name
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proper to it mentioned in the title, because it hath not only
the shape and proportion of potatoes, but also the pleasant
taste and virtues of the same: we may call it in English,
¢ potatoes of America or Virginia.”

(85.) In 1693 Sir Robert Southwell informed the Fel-
lows of the Royal Society that his grandfather introduced
potatoes into Ireland, and that he first had them from Sir
W. Raleigh. He probably, however, only had that state-
ment by tradition, and therefore I attribute very little value
to the fact, further than to show that about the time of its
introduction it was commonly supposed to have come from
Virginia. In confirmation of this statement, we must not
forget that Sir Walter Raleigh gave the name to Virginia,

(36.) It is said that the potatoe was also imported into
Italy about the same period from South America; and
Clusius mentions that he received it therefrom. In all
probability, the Papists, who early had a strong footing in
that quarter of the globe, transmitted the root to the Pope.
In those times the potatoe was esteemed as a provocative
to lust. .

(37.) The potatoe plant, however, does not grow
wild in Virginia, nor in any part of North America; but
in its natural state is only to be found on the western side
of South America.

(88.) Humboldt states that “ the plants which are culti-
vated in the highest and coldest part of the Andes and
Mexican Cordilleras are the potatoes, the Tropeolum escu-
lentum (page 448).

(39.) Humboldt also states (page 441) that “the pota-
toe is not indigenous in Peru, and that it is nowhere to be
found wild in the part of the Cordilleras situated under the
tropics. M. Bompland and myself herborized in the back

1#*
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and in the declivity of the Andes, from the 5° north to the
129 south, and informed ourselves from persons who have
examined this chain of colossal mountains as far as the Le
Pan and Oruro, and we ascertained that in this vast extent
of ground no species of solanum with nutritive roots vege-
tates spontaneously. It is true that there are places not
very accessible, and very cold, which the natives call
¢ Parana de las Papas.’ ”

(40.) Passing further southward beyond the tropies, we
find that, according to Molina, in the fields of Chili, the
natives distinguish the wild potatoe, of which the tubers
are small and somewhat bitter, from that which has been
cultivated for a long series of years.

(41.) Meyer observes, that «if the potatoe had migrated
from Chili to Peru, it would probably have retained its
Chilian name ; but this conjecture is no longer necessary,
for it grows wild in both countries. I myself have found it
in two different places on the Cordilleras of these countries.”
Jenin and Pavon mention the mountain of Chancay as a
station where the potatoe is to be found wild.

(42.) “Don Jose Pavon, in a letter to M. Lambert,
says that Solanum tuberosum grows wild in the en-
virons of Lima, and fourteen leagues from Lima on the
coast; and I myself have found it in the kingdom of
of Chili. And M. Lambert adds, ‘I have lately re-
ceived from M. Pavon very fine wild specimens of
Solanum tuberosum collected by himself in Peru. In
Chili it is generally found in steep rocky places, where it
could never have been cultivated, and where its introduc-
tion must have been almost impossible. It is very com-
mon about Valparaiso, and Cruickshank has noticed it
along the coast for fifteen leagues to the northward of that
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port; how much further it may extend north or south, he
knows not.” ?’*

(43.) Caldcleugh, who had been some time resident at
Rio Janeiro, holding the office of secretary to the British
minister, brought with him two tubers of the wild potatoe,
which he sent to the secretary of the Horticultural Society
of London, with the following letter, which is to be found
at p. 249 in the fifth volume of the Transactions of the
Society.

(44.) «¢It is with no small degree of pleasure that T am
enabled to send you some specimens of the Solanum tube-
rosum, or native wild potatoe of South America. It is
found growing in considerable quantities in ravines in the
immediate neighborhood of Valparaiso, on the western side
of South America, in lat. 34;° south. The leaves and
flowers of the plant are similar in every respect to those
cultivated in England and elsewhere. It begins to flower
in the month of October, the spring of that climate, and is
not very prolific. The roots are small, and of a bitterish
taste, some with red, and others with yellowish skins. I
am inclined to think that this plant grows on a large extent
of the coast, for in the south of Chili it is found, and is
called by the natives maglia, but I cannot discover that it
is employed to any purpose. I am indebted for these
specimens to an officer of his Majesty’s ship Owen Glen-
dower, who left the country some time after me.’

(45.) «“The two tubers were exhibited to the Society,
and a drawing made of them before they were planted
(plate ix., fig. 2, Hort. Trans., vol. 5). Had there been
a third, I should have been tempted to have satisfied my-

* Hooker's Botanical Miscellany, as quoted in the Journal of the
Royal Institution, 1831.
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self as to the real flavor which Mr. Caldcleugh, as well as
Molina, describes as bitter. They were planted separate-
ly in small pots, and speedily vegetated ; they grew
rapidly, and were subsequently turned out into a border at
about two feet distance from each other, when they be-
came very strong and luxuriant. The blossoms at first
were but sparingly produced, but as the plants were
earthed up they increased in vigor, and then bore flowers
abundantly ; but these were not succeeded by fruit. A
drawing of a branch was made by Miss Cotton, which has
been engraved (plate xii., Hort. Trans., vol. 5). The
flower was white, and differed in no respect from those
varieties of the common potatoe which have white
blossoms. The leaves were compared with specimens of
several varieties of the cultivated potatoe, which generally
were rather more of a rugose and uneven surface above,
and with the veins stronger and more conspicuous below,
but in other respects there was no difference between
them. The pinnule, which grew on the sides of the
petiole, between the pinnz of the leaves, were few, not
near so numerous as in some varieties of the cultivated
potatoe ; but in specimens of other varieties that were
examined, their leaves were destitute of pinnule, so that
the existence of these appendages does not appear to be so
essential a characteristic as has been supposed, and as is
stated in the supplement to the ¢ Encyclopadia.’

¢« The plants have been recently taken up, and all doubt
respecting them is now removed ; they are unquestionably
the Solanum tuberosum. 'The principal stems, when ex-
tended, measured more than seven feet in length. The
produce was most abundant; above six hundred tubers
were gathered from the two plants. They are of various
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sizes, a few as large or larger than a pigeon’s egg, others
as small as the original ones, rather angular, but more
globular than oblong ; some are white, others marked with
blotches of pale red or white ; two of these were selected
to be drawn, and are represented (plate ix., fig. 3, Hort.
Trans., vol. 5). The flavor of them when boiled was
exactly that of a young potatoe.

¢ The compost used in moulding up the plants was very
much saturated with manure, and to this circumstance I
attribute the excessive luxuriance of the growth of the
stems. Had common garden mould been applied, they
would not probably have grown so strong ; and I suppose,
that whilst the plants were thus rapidly making stems and
leaves, the formation of the tubers was delayed, for the
production of these has been the work of the latter part of
the season. They cannot be called fully ripe, nor have
they attained the size which they probably might have
done if they had been formed earlier.”

(46.) I am informed by Mr. Thompson that this wild
potatoe was lost from the Horticultural Gardens many
years ago.

(47.) There is, at the Botanical Gardens, Chelsea, a
fine plant, said to be of the wild potatoe, which Mr. An-
derson informs me he obtained from Mr. Renegal, who
procured it, together with some nasturtiums, from Santa
Fe.

(48.) This plant has been in the garden about ten years,
and bears tubers of a medium size, of a mottled white and
red color. When cooked they have a high flavor, and
are perhaps a little bitter: in other respects they some-
what resemble the new tubers of ordinary potatoes. When
the plant was removed from the ground, its total length
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from the top of the stem to the end of the root was about
eight feet. In this instance the amount of tubers was very
small relatively to the size of the leaf, when compared
with plants of other varieties.

(49.) This plant was characterized not only by this
abundance of leaves, but was peculiar also, in having a
great tendency to send forth numerous lateral shoots at the
surface of the ground, which, spreading in all directions,
become other above-ground stems.

(50.) Another wild plant has been received by the
Horticultural Society from E. H. Uhde, Esq., from Michu-
acca and valley of Tolucco. It has the same tendency as
that in the Chelsea Gardens to throw out lateral shoots
from the collar, but it is not now above three feet high.
The tubers from whence it was raised were about the size
of a small walnut. They were planted in July, and were
in flower in the middle of Qctober ; but up to that time no
tubers were formed.

(51.) All our garden varieties which exist at the present
time have probably sprung from Gerard’s specimen (plate
1.), or some of the same period ; but it is very uncertain
how the plant got to Virginia.

(52.) Miller gives forty-four species of potatoes. A po-
tatoe grower enumerates one hundred and fifty-eight kinds,
with their respective flavor, height of the stem, &c. At
the Horticultural Gardens, Mr. Thompson informs me that
they cultivate two hundred kinds, though perhaps not more
than twenty varieties are commonly sent to the London
market.

(63.) The peculiar kind of potatoe is maintained by an
extension of the same individual from a bud. This bud
may be either the whole tuber with its eyes, the eye of
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the potatoe alone with a small piece of tuber attached, a
shoot from that eye, or a bud from the haulm, which will
grow either by layering or from a cutting.

(54.) In the cultivation of the potatoe, man has espe-
cially in view the selection of those varieties the tubers of
which are most developed. The tuber is the part employed
for the purposes of man, and therefore he selects those va-
rieties which will give the largest produce, and which are
richest in starch.

(55.) These individual peculiarities which attach to the
kinds or varieties of potatoes, are to the plant what idio-
syncrasy is to the human being. Every man has certain
constitutional peculiarities: some persons even die from
the bleeding following trifling operations, others are poi-
soned by minute doses of mercury ; some are short, others
are tall, and in fact every one has something sufficient to
distinguish him from his neighbors.

(56.) Every kind of plant evinces these pecuharltles
where every seedling is an individual. If we walk along
a country road in spring, we find every thorn putting forth
its buds at a different time ; and the varieties are so marked
in the horse-chestnut tree, that some individual plant will
be many days in leaf before its neighbor has expanded its
buds.

(57.) Our present potatoe must not be confounded with
the potatoe in use before 1600. The potatoe then spoken
of is the Convolvulus batata, or sweet potatoe, a convolvu-
laceous plant now in use in the West Indies.

(568.) It is this potatoe to which allusion is made in
Shakspeare (¢ Let the sky rain potatoes ’’) in the ¢ Merry
Wives of Windsor,” act v., Scene 5; the word ¢ pota-
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toe” also occurs in “ Troilus and Cressida,” act v.,
Scene 2.

(59.) About the year 1600, and for some time after, the
convolvulus potatoe is spoken of as the common potatoe,
and our present potatoe is noticed ‘as the new potatoe of
Virginia. Now the tables are completely turned ; the
sweet potatoe is become the scarce one, being worth nine-
pence a pound, and frequently not to be procured, whilst
the other is in every-day use.

An attempt is being made by Dr. Stewart to naturalize
the sweet potatoe in this country. He planted his speci-
mens too late this year, and therefore no tubers are formed,
but it is not improbable that the early kinds may thrive
here. Gerard grew them in his garden 250 years ago.

(60.) Our potatoe received its name from Gerard, in
consequence of its general resemblance to the sweet tuber. -
This plant is also well figured by the same author.

(61.) In this chapter I wish particularly to enforce the
fact that we are not using the wild plant, but an abnormal
deviation from it ; in fact, we are employing plants pecu-
liar from the exaggerated quantity in which they produce
tubers, and in which, notwithstanding the increase of
tuber, the quantity of leaf is very materially diminished.
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CHAPTER III.
CHEMISTRY AND USES OF THE POTATOE.

Ingredients of potatoe (62).—Analyses of potatoe (63, G4).—Sola-
nine (65).—Starch (66).—Albumen (67).—Ultimate analyses of
potatoe (6S).—Gerard’s description of (69).—Evelyn’s (70).—Use
of the potatoe (71, 72).—Relative value of potatoe (73).—Quantity
required for food (74).—Phosphorus in potatoe (76, 77).—Aphro-
disiac properties (78) —Iron in potatoe (79).—Modes of cooking
(81).—Use of potatoe for bread (82).—Potatoe in wheaten bread
(83).—Potatoe a medicine (84).—Extraction of starch (85—S87).
—Uses of starch (85—90).—Conversion of starch into dextrine
(91); into sugar (92).—Potatoes used for the manufacture of
spirit (93, 94).—Frosted potatoes used for spirit (95); for wine
(96).—Potatoes for feeding cattle (07); sheep and swine (98).—
Potatoe apples for salad (99).—Preserved potatoes (100),—Resumé
(101). ‘

(62.) THE potatoe plant in a state of health contains several
ingredients, the most important of which are starch, albu-
men, and solanine. These, however, do not exist in a con-
centrated form, but are united with a large quantity of
water.

(63.) T have extracted from Dr. Ure’s “ Dictionary of
Chemistry” the following table of

ANALYSES OF THE PLANT.
Fibrin. Btarch. Veg.Album. Gum, Acghland Water. Analyst.
alts,.

Red potatoes 70 150 14 41 51 75'0 Einhof.
Id, germinated 68 152 1:3 37 _ 730
Potatoe sprouts 2'S 04 04 33 - 930 ,,
Kidney potatoe 88 91 08 e — 8135
Large red do. 60 129. 07 — — 780
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Fibrin. Starch. Veg.Album. Gum, Acids and Water. Analyst.

Balts.
Sweet potatoe 82 151 08 —  — 743 Einhof.
A e
Potatoe of Pern 52 150 19 < 19 76-0Lampart
“  England 6'8 129 11 17 775 .
Onion potatoe 84 187 09 17 703
“  Voigtland 71 154 12 20 43,
¢ cultivated
in the envi- 679 133 0.92 33 1'4 7312Henry.

rons of Paris.

(64.) Pereira, in his valuable work on ¢ Food and Diet,”
gives a full analysis of the potatoe by Michalles.

PROXIMATE COMPOSITION OF THE POTATOE,

Water . f i . . 66875
Starch and smnglaceous ﬁbra . . . . 30469
Albumen . e Ll - ¥ ¢ : . 0503
Gluten . . . : ; . . 0-055
Fat . ¥ . . . . . . 0056
Gum A 4 . a . . 0020
Asparagin . 3 5 3 5 . . 0063
Extractive 5 s » y . . 0921
Chloride of Potassium v . 0176
Silicate, phosphate, and citrate of iron, manganese,
alumina, soda, potash, and lime (of these potash 0815
and citric acid are the prevailing ingredients)
Free citric acid . . . . . . 0047
100 000

(65.) The solanine exists principally in the leaves and
stem, and perhaps in the root to a very small extent. It is
composed, according to Blanchet, of

Carbon. Hydrogen. Nitrogen. Oxygen.
6211 §92 164 27'33
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(66.) Starch exists in the plant in the form of rounded,
elliptical, or polyheadral granules, each of which has a lit-
tle spot called the hylum, by which it is supposed to be
attached to the cell of the plant. (Plate v., fig. 5, Plate
vir, fig. 8.) The starch granules consist of concentric
rings or rugw, similar to those which starch cells present
on their surface. Potatoe starch consists of carbon 44-25,
water 55°76. The quantity of starch differs in different

months, and the size of the granules varies from the 4,
to the 5}, of an inch.

1bs. 1bs.
In August, about . - 10 | In March . C - v A
In September . . . 143 | In April . . . 133
In October 1 . 14} | In May . 1 . » 10
In November . : SO

(67.) I am not aware that any good analysis of potatoe
albumen has been published ; but from analogy we may
suppose that it consists of carbon, hydrogen, nitrogen, and
oxygen. It exists in the potatoe plant in a state of solu-
tion, and separates spontaneously by coagulation from the
expressed juice.

(68.) Regarding the potatoe in a more chemical manner,
we find that, according to Boussingault and Bachmann, it
is composed of the following ultimate elements :—

Boussingault. | Bachmann.
Carbon . . 4401 . . 43944
Hydrogen . 58 . . 6:222
Nitrogen—Oxygen . 451 . . 44919
Ashes . : 50 . 5 4915
1000 100000

(69.) Gerard says “that the temperature and vertues
be referred unto the common potatoe (meaning thereby
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the sweet potatoe, the only root known before this period)
being likewise a food as also a meat for pleasure, equal in
goodness and wholesomeness unto the same being either
roasted in the embers or boyled and eaten with oyle, vine-
gar, and pepper, and dressed in any other ways by the
hand of one cunning in cookeries ;”’ so that at first it was
used as a luxury, and not as an article of food.

(70.) Evelyn states, “ the root being roasted under the
embers or otherwise roasted, with a knife the pulp is but-
tered, in the skin of which it will take up a good quantity,
and is seasoned with a little salt and pepper. It is also
stewed and cooked.in pyes.”

(71.) The potatoe is valuable to man as an article of
food, from the starch and albumen which it contains, as
these two principles can effectually nourish the human be-
ing. The one acts by combining with oxygen in his lungs
to give him warmth; the other nourishes his muscular
system and fits him for labor.

(72.) Neither principle alone would suffice, for man
would starve upon either one; it is the combination then
which is valuable, and we find that this combination cannot
be produced at so cheap a rate from any other source.

(73.) The nitrogenized portion is the most costly to buy,
and we find that the relative value of the potatoe, in point
of weight with other substances, is as follows :—

Wheat flour 3 P . 100 | Maize, or Indian corn . 138
Barley . . . . 130 | Peas . . 5 . 67
Oats k. . G . 117 | Potatoes . . . . 613
Rye : . - A 111 5 dried at 212 | 126
Rice 4 3 - . 177 | Jerusalem artichokes . 539
Buck wheat . P ) 108 | Turnips . 0 . 1338

These are termed nutritive equivalents, 613 parts of
potatoe being equal to 100 wheat flour, &ec.
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Taking female milk as the standard, and making it
100, MM. Schlossberger and Kempt have given the follow-
ing scale of the nitrogen contained in different varieties of
food, which will show the relative value of the potatoe for
this purpose :

Female milk . 3 z = 100
VEGETAEBLE FOOD,

Rice . . F . 81 | Black bread . 2 ‘ 166
Potatoes . . ¥ . 84 | Bread from Gla.sgow . . 134
Turnips . . . 106 | Beans . . s 320
Rye . . : . 106 | Peas v : 5 . 233
Maize . : ‘ 100—125 | Pulse . 2 . 276
Oats s . . . 138 | French ‘beans . 5 . 283
e 12| Tt i 2
‘Wheat bread . 5 . 142 respectively

ANIMAL SUBSTANCES.

Cow'smilk . . e B Yeals . . . 873
Cheese * . 231—447 | Veal boiled : 5 . 911
Yolk of egg . . 305 | Beef . : . 3 880
Oysters . . % . 305 | Beef boiled . . 942
Eels . . : . 434 | Pure protein . . . 1006
Salmon . . : . 776 | Pure albumen , » . 996
White of egg . . 843 | Pure fibrin : s 999
Flesh of pigeon . . . 756 | Purecasein . . . 1003
Flesh of lamb 5 . 833 | Pure gelatin . . . 1028
Flesh of sheep . . 173 | Pure chondrin . c . 910
Flesh of sheep boiled . 952

(74.) From certain experiments made at Glasgow, it
was found that six pounds of potatoes alone were amply
sufficient for the food of a man per diem; now this costs
13d., which is probably the least possible cost at which a
man could be fed in erdinary times. An Irishman in
health and activity is said to eat from ten to twelve pounds
of potatoes per diem.

(75.) 1 have been for some months past trying experi-



22 CHEMISTRY AND USES OF THE POTATOE.

ments with fowls upon the value of various foods for nutri-
tion, but in the instance of the potatoe could obtain no
result. The fowls ate the boiled potatoes ravenously for a
few days, and then absolutely refused them. 10 lb. of
potatoes appeared to go as far as one quart of wheat.

(76.) Potatoesalso contain a large quantity of phosphorus,
which is supposed to act as a stimulus to the nervous sys-
tem. The following table from Pereira shows the relative
quantities contained by the potatoe and some other sub-
stances :—

Potatoe . ! . ¥ 25

Wheat . s F . 0792 to 1-98
Barley . . - < 022 to 1-32
Oats % i i . 0352 to 1-32
Rice : ; . . 0286 to 088

(77.) Burnet mentions that the potatoe is remarkable for
becoming phosphorescent during putrefaction, affording
even light sufficient to read by. An instance in point is
mentioned in the ¢ Edinburgh Philosophical Journal,” in
which it is related, that an officer on guard at Strasburg
thought the barracks were on fire, so great was the light
emitted from a cellar filled with potatoes which were in an
incipient state of decomposition.

(78.) It appears that Clusius had the potatoe from the
Pope’s garden, the Pope having received it from South
America. In those times it had a great reputation for its
aphrodisiac properties, and therefore it is especially to be
avoided by monks, nuns, popish priests, and others who
think fit to make vows of celibacy.

(79.) Iron also is contained in the potatoe, and adds
materially to its value as an article of food, that metal
being always required as a constituent of the blood.
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(80.) We thus perceive that as an article of diet the
potatoe is invaluable, as it contains hydrogen, carbon,
nitrogen, phosphorus, sulphur, iron, and lime ; all elements
required for nutrition.

(81.) Potatoes can be cooked either by boiling, steam-
ing, baking, or frying, the only point requiring atten-
tion being the application of the heat, which should be
managed in such a manner that all parts may be cooked
equally, and not one part overdone before the other is
warm.

(82.) Potatoes may be made into bread according to
Parmentier. - He first boils them and reduces them to a
very fine tough paste by a rolling-pin, and then mixes with
this an equal weight of potatoe starch. He states that
this mixture makes a very white, well raised, pleasant
bread.

(83.) Wheaten bread in London generally contains
potatoes, and I am informed that they are used in the fol-
lowing manner :—The potatoes are generally placed in
cold water and boiled for one hour ; they are then taken
out and well mashed ; a quantity of warm water is then
added with the yeast, and this is allowed to stand four or
five hours. The mixture is then strained through a fine
sieve, and half the flour is added, and worked up to form a
sponge. This sponge is allowed to stand about six hours,
after which it is made into bread. Donovan states that 4
cwt. of flour will bear 5 stone of potatoes. Potatoes are
also used for boiled and baked puddings, cakes, &e.

(84.) Not only for food, but also as a medicine, is the
potatoe valuable. It is found of great efficacy when used
for scurvy ; and Dr. Baillie has lately discovered, at the
Penitentiury, that its efficacy is not impaired by boiling.
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(85.) The starch of the potatoe is used in the arts for
various purposes. “To extract it the potatoe should be
grated fine (a piece of iron pierced with holes makes a
good grater), and on a first attempt I found that 10 lb.
weight will be grated by a boy in twenty-five minutes.
A crushing machine would be preferable where large
quantities have to be treated. The pulp should be
thoroughly washed in water, and the whole strained
through a very fine sieve several times, when the starch
and soluble matters will pass through; and after standing
a short time, the starch, by its superior weight, falls to the
bottom. The separated liquor should be poured off, and the
starch mixed