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« HE MAN who has nothing to boast of but his ancestors is like
a potato, the only good belonging to him is under ground’. So
runs one of many sayings drawing comparisons between men

and the vegetables to be found in different kinds of root cellars. Inter-
estingly enough, there is an almost identical saying in which a turnip
is substituted for the potato. The Irish particularly have a number of
sayings about root crops. They say, *‘Every Irishman has a potato in
his head”, and, “Never bolt your door with a boiled carrot”. The
slang for having “plenty of potatoes™ suggests that they might be con-
sidered an article of exchange, and for all we know that may some
time be only too real.

Even children’s rhymes bring root-cellar vegetables into prominence.
The chariot in which Cinderella “'stepped out” was a mouse-powered,
convertible pumpkin. Peter, the Pumpkin-eater used a pumpkin shell
to keep his wife from “stepping out” too much. And so the story
goes.

True appreciation of man’s interest in pumpkins is found in
Whittier’s, *“The Pumpkin”, where he says:

“What moistens the lips and what brightens the eye?
What calls back the past like the rich pumpkin pie?”

Riley guarantees the pumpkin’s place in literature by describing the
autumn as the time when “the frost is on the pumpkin and the fod-
der’s in the shock”.

It is true that, technically at least, pumpkins are not root crops, but
they are, or were, stored in the same cool place where the potatoes,
turnips and beets found a temporary resting place. Nowadays, we
recognize that it is preferable to keep the pumpkins where it is warmer,
and that there is no one temperature or humidity generally suitable
for storing fruits and vegetables until they can be used or sold. Some
do best if they are placed near the freezing point and are kept from
actually freezing by the changes that take place in them partly due to
respiration. Others cannot withstand such severe treatment and must
be cooled just enough to delay the processes that lead to decay.

These physiological changes that take place in stored carrots, pump-
kins, beets ‘and similar plants frequently have a considerable effect
on palatability of the things stored. Usually, the most important change
is that associated with changing starches to sugars. The consequent
sweetening not only improves the crop for personal reasons but in-
creases its sale value. For this reason, there has arisen a science of
root-crop storage that has great economic importance. Essentially,
this calls for harvesting the crop at a time when it has stored a max-
imum of the less perishable starchy materials, delaying the changes
of these starches into sugar until just before the time of consump-
tion, and then consuming the product before it has time to spoil.

CABBAGE
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Temperature control and ventilation
are usually the most important factors.

Sometimes it is necessary to bring a
root-crop product to its peak of per-
fection and then hold it there as long
as possible. For example, where the
product may not be expected to move
rapidly ence it is offered for sale, a few
days may make great differences in the
commercial value, the nutritive value
and the general appearance of the prod-
uct. When the product is expensive this
may offer a severe situation to the mer-
chant who may not be in a position to
take much of a loss.

Delayed deterioration is sometimes
effected by waxing the product. This is
done by a thin, transparent coating of
wax that suspends respiration, even
though the temperature may be high
enough to make it otherwise rapid. This
is practicable only in the case of high-
grade materials, and the process in no
way improves the quality of inferior
root crops. Topped carrots and cucum-
bers seemed to be among the things
responding best to the waxing process,
but most root cellar crops, except par-
snips, can be waxed if they must be dis-
played long at higher temperatures.

Commercial waxing may be carried
out by a hand-operated unit, which will
handle from six to twelve bushels an
hour at a cost of between three and four
cents a bushel, or this may be done on
a large scale at the rate of up to twenty
bushels an hour at about the same cost.
Wherethe root crops, vegetables or fruits
are sold by weight this may be impot-
tant since waxing greatly decreases loss.
Also, where vegetables are put on dis-
play in exhibition halls waxing may
be important. It improves and sustains
the appearance of the vegetable. Where
judging may be delayed for some time
in a2 warm, humid hall, the waxing may
make all the difference in the world in
the decision of the judges.

Of the oranges shipped from Florida
and California, 75 percent are waxed
in some way. The percentage for root
crops is not nearly so high. Waxing is
done by a number of methods. In the
so-called Canadian process, the dried
products are dipped for a few seconds
in paraffin heated to 260° F. They are
then dried quickly. Other processes ap-
ply the wax with brushes, or by the
use of atomizers, but the most promis-
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ing method now followed is effected
by dipping the washed but undried vege-
tables into cold-wax emulsions and
then drying them quickly. Waxing does
not stop the development of decay
caused by bacteria or fungi. Waxed
vegetables cannot be shipped well where
they ate kept cool by water dripping
from melting ice kept in containers
above them. They should be kept dry
rather than wet.

Of course, the essentials of storage
usually demand not only that the tem-
perature be kept down and that ade-
quate ventilation be provided, but in
most cases light should be kept out.
Light encourages growth development,
which is not to be desired in these
stored products. Potatoes stored in com-
parative darkness, at a temperature be-
tween 35° and 40° F., with the humid-
ity low, produce a very small number
of sprouts, which cause loss of weight
and deterioration. At temperatures be-
tween 40° and 50° F. the largest num-
ber of sprouts seem to be produced.
Sprouting seems to start about ten days
earlier with potatoes stored at 50° F.
than with those stored at 40° F.

Quick chilling of some vegetables is
being practiced, but this is not so com-
mon as with the more perishable and
juicier fruits. Since it entails considet-
able expense for the initial chilling and
for the continuance of a freezing tem-
perature until the article is ready for
cooking or eating, it is not likely that
vegetables will ever be “frozen” com-
mercially to the extent that the higher
priced fruits are.

Root crops and other plants com-
monly found in root cellars have a wide'
use to man and to his domestic animals.
True, most of these are associated with
food. Sometimes the natural plant part
is eaten directly; sometimes it is pro-
cessed ; often portions of it are extracted
for food and the balance discarded or
used for other purposes. We eat celery,
lettuce, radishes, carrots and onions with
little or no processing, while we com-
monly cook potatoes, beets, turnips and
spinach. True, we may cook the celery,
carrots and onions, but this is not nec-
essary any more than it is necessary that
we cook the turnips.

The food-value of such crops as let-
tuce, beet-tops and spinach lies largely
in the vitamins they contain. The value
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of the potatoes lies largely in the
starch, and the value of some beets
largely in the sugar. The details
of these food values are given in
the material on each species in the
chart section of this insert.

The extraction of starch from
potatoes for use in making bread,
or for some of the many commer-
cial uses, is rarely appreciated by
the layman, but it is considerable

time and space in a series of books
to developing this academic ap-
preciation of the morphology of
plant parts the examples chosen
as illustration should at least be
what they purport to be. If we
wish to illustrate what a stem is,
we should not select the leaves of
celery. If we wish to illustrate

" flower buds, we should not use

asparagus stems, and yet these are

in its importance. The Germans are reputed to have watch-
ed the food changes that take place in a developing potato
plant so that they know when to harvest it to obtain a

maximum of food value, not only in
the underground part but in the tops,
which we neglect but which they use as
silage and in other ways.

While the beet figured in this sec-
tion and considered in the chart is the

common garden beet, much sugar is ex-

tracted from the sugar beet. The de-
velopment of these beets so that they
produce a prodigiously high amount of
sugar as compared with the wild plant
is one of the outstanding examples of
plant improvement by man. Around this
single plant centers the prosperity of
great areas in the West. Political as well
as financial fortunes of many men have
depended on it. Around it have cen:
tered some of the most bitter labor dis-
putes, equally bitter battles involving
protective tariffs, and no small amount
of political intrigue in connection with
rail rates, processing costs, irrigation
policies and the like.

So narrow may be the margin of
profit from the raising of some of these
root crops, and so dependent are great
numbers of our population on returns
from labor connected with raising them,
that a fluctuation of a small amount in
shipping rates, in labor costs, and in
market prices may cause serious upsets.

To the botanist, the plant parts found
in a root cellar may be highly varied.
There may be true roots, but there may
also be stems, leaves, flowers and other
parts. Were it not for the fact that in
two of the most recently published and
most popular series of elementary
science texts the authors have exhibited
wholly unjustifiable ignorance of the
nature of these parts, it would hardly
seem necessary here to review this angle
of the matter. What the parts are tech-
nically is of wholly academic impor-
tance, but if one wishes to devote any
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only a few of many similar errors that appear in widely-
used texts in “science” for children.
In this article, we have spoken loosely of things found

in a “root” cellar, but we have not
chosen them as examples of roots. We
store potatoes in a root cellar, and as-
paragus, celery, cabbage, spinach, let-
tuce and globe artichokes. None of these
are roots. The potatoes and asparagus
are stems. The cabbage and lettuce,
spinach and celery are leaves, and the
globe artichokes are flower heads com-
parable to the head of a daisy or thistle
or goldenrod. The writers of textbooks
dealing with plants should at least know
this if they deliberately set out to teach
what roots, stems, leaves and flowers
are. We have not chosen our examples
in this article to satisfy the dictates of
the botanist. If so, we would have had
to omit about half of the things ordin-
arily found in a root cellar. In addition
to those things already mentioned, we
would have had to leave out the fruits of
pumpkins and squash. This would leave
only such plants as parsnips, radishes,
beets, turnips, carrots, sweet potatoes
and salsify for our article and this is not
enough, nor is it representative of what
one might find in a root cellar in point
of volume. Probably more space is
given over in root cellars to the storage
of things that are not roots than to those
that are.

To the layman, the part of a plant
underground is a root, but to the botan-
ist roots may be above ground and
stems, leaves and even flowers may be
under ground. If we accepted the lay-
man’s definition, peanuts would be roots.

The plants producing the contents of
a root cellar have varied needs. Most of
these are summarized in the chart sec-
tion for each species. Some, like the
sweet potato, must have a warm grow-
ing season, and some, like the common
white potato must have a cool growing
season. These (Continued on page 88)
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COMMON NAME
SCIENTIFIC NAME
ORDER
FAMILY

GENERAL
DESCRIPTION

RANGE AND
HABITAT

ONION

Allium cepa
Liliales
Liliaceae

ASPARAGUS
Asparagus officinalis
var. altilis
Liliales
Liliaceae

GARDEN BEET
Beta vulgaris
Polygonales
Polygonaceae

SPINACH

Spinacia oleracea
Chenopodiales
Chenopodiaceae

Height of flower stalk
to 4 feet, hollow, swollen
below the middle, and
much taller than the
leaves, First year leaves
basal, and hollow, devel-
oping the bulb in late

season. Some varieties
produce new bulblets
from the bases of the

larger ones; some pro-
duce bulblets instead of
seeds in the flower; some
produce regular flowers
and seeds. Mostlybiennial.

From 4 to 10 feet tall,
with spring shoots succu-
lent and thick, and sum-
mer growth slender and
tough. Leaves, reduced to
scales that are pressed
closely to the stems, with
slender stems assuming
the role of leaves in the
mature plant. Stems
smooth, much branched.
Roots of many cord-like
fleshy parts springing
from a more or less com-
mon center. Perennial.

Stem produced in the
second year, to 4 feet
high and bearing many
small flowers. Leaves of
the flowering stem, nar-
row and linear. The basal
leaves are of different
shapes, but are usually
smooth, commonly green,
with' reddish veins and
usually clustered close to
the ground. The thicken-
ed root may, by finer
roots, penetrate 6 feet of
soil. Biennial or annual.

Height, to 2 feet, the
stem being usually un-
branched or only slightly
branched. Leaves, smooth,
green, latge, those pro-
duced in cool weather
forming a dense crown.
Leaves of the flowering
stalk, narrow, oblong and
variable. Flowering stalk
may branch from the
axils of the leaves and
flowers are borne on both
the main stalk and the
branches. Annual.

Native of Asia, prob-
ably from Palestine to
India; mentioned in the
Bible and reported as one
of the things the Israelites
longed for when lost in
the Wilderness. It has
been cultivated in Amer-
ica since 1629. In acreage,
leading states raising
onions commercially are
Texas, New York, Mich-
igan, California, Colora-
do, New Jersey, Massa-
chusetts, Indiana, Idaho.

Native from Britain to
central Asia and Africa,
where it grows wild on
coasts and in sandy re-
gions. Escapes cultivation
in America and may be
found in a variety of
places. Does best on deep,
loose soil, sandy loam
best for eatly crops, and
should at all times be
well drained since plant
cannot long survive sub-
mergence. Usually plant-
ed 8 inches deep.

Probably a native of
Europe; has been known
as a cultivated plant since
the third century. Sugar
Beets and Mangels are
common forms of beets
and Swiss Chard is an-
other variety. Some beets
are grown for ornament
and some for the use of
their leaves as “‘greens.”
In Swiss Chard, the mid-
rib of the leaves is greatly
enlarged.

Native of southwestern
Asia, with one of the four
species being widely cul-
tivated. In United States,
California holds a lead-
ing position in growing
spinach but it is grown
commercially for ship-
ping in 14 states and for
local consumption in most
states. In 1937, Texas
had 50,000 acres of spin-
ach; California, 16,720;
Virginia, 6,800 and New
Jersey, 3,000.

FLOWERS

Flowers many, lilac or
white, in large, loose
cluster springing from
spreading bracts. Stamens
6; pistil 3-celled, with

seeds black, spherical.
May be grown directly
from seeds, by using

“sets” from tops of some
varieties, by bottom sets
springing from under-
ground bulb, or by sets
grown from seeds 1n hot
houses. In North, com-
monly grown from seeds.

Plants bear either sta-
minate or pistillate flow-
ers, rarely those with
both stamens and pistils.
Flowers, bell-shaped,
borne in groups of 1 to 4,
in axils of leaf-like stems.
Staminate flowers, yellow-
green, 1, inch long; pis-
tillate, smaller, and with
3 longish stigmas. Fruit,
a berry, under 15 inch
through, turning from
green to red and bearing
about 3 seeds.

Flowers numerous, in
an open-topped, branch-
ing arrangement, green-
ish, with 5-parted calyx,
5 stamens, and a sunken
ovary that bears 3 stig-
mas. Usually, 2 or more
flowers become grown to-
gether to form a “fruit”
in which the true “seeds”
are developed. Each seed
enclosed in a thickened
calyx. The seeds may re-
tain their ability to ger-
minate for 5 or 6 years.

Flowers usually either
staminate or pistillate,
with some bearing both
stamens and pistils. The
stamen-bearing  flowers
are usually found on leaf-
less spikes, and the pistil-
bearers in leaf-axils. The
fruits are enclosed in
structures bearing 2 to 4
spines, are small and gen-
erally inconspicuous. Con-
siderable variation in the
d(iiﬂ'erent strains cultivat-
ed.

CULTURE

In South, seed is plant-
ed in September at rate of
30 pounds per acre, but
17 pounds of seed per
acre of hotbed should
produce enough sets to
plant 10 acres in rows 14
inches apart. Transplant-
ing generally gives better
results than direct grow-
ing. Large sets, to 1 inch
in diameter, may produce
a yield of 94 bushels to
the acre, while small sets
under 15 inch may yield
but 9 bushels.

If soils are acid, liming
may be necessary. Doubt-
ful if use of salt in con-
trolling weeds is desir-
able. Seeds germinate, 2
to 6 weeks at 86° F.; may
be soaked to 3 days. Sta-
minate plants yield 25%
more crop, but pistillate
yield larger spears, a year-
old staminate plant yield-
ing 26 spears, first spears
appearing, in East, at 2
years. Should produce for
20 years with good care.
Enemies, rust and beetles.

Seeds may be planted
in boxes for early greens
to be transplanted in gar-
den in rows 24 to 30
inches apart. Seed sown
in drills in fields requires
4 to 6 pounds to acre.
Seeds are produced when
plants are subjected to a
temperature of 40° to
50° F. for 15 days or
longer. Roots may expand
at or above surface. Hand
cultivation is expensive,
possible only where mar-
ket high and labor cheap.

When grown in rows,
seeding requires 4-6
pounds per acre; broad-
cast, 8 to 10 pounds.
Rows 10 to 24 inches
apart, and plants thinned
to 5 inches. For Texas,
winter crop seed is sown
September to January; for
fall crop in North in late
summer. Diseases include
spinach blight or yellows,
downy mildew, and leaf-
spot, checked by good
fertilizer and care.

ECONOMIC
IMPORTANCE

Onions are most im-
portant American bulb
crop, with 93,474 acres
given over to commercial
production in 1937 and
averaging for 20 years
around 160 100-pound
sacks per acre worth a
total of around $17,000,-
000 for each five-year
period. The food value is
high and the popularity
of the onion as food is
well established and sus-
tained, so there is a de-
pendable market.

May yield over 2 tons
per acre. Price increases
Y, base price for every
inch of succulent shoot
above 3 inches. Food
value of shoots is decreas-
ed with removal of sum-
mer tops. Grading, wash-
ing, packing, bunching
may increase price. Fresh
shoots, preferably green;
those to be canned, often
blanched. Fresh shoots
toughen rapidly first 24
hours, unless cooled be-
fore shipped at ordinary
storage temperatures.

Beets with root diam-
eter of 115 inches are
bunched and sold, or larg-
er roots are stored through
winter at 32° F. or in
outdoor pits or banks such
as were used in the ear-
lier days. Beets are also
raised for canning. 1937
crop in United States was
about 19,150 acres, with
a cash value of $1,454,-
000, these figures refer-
ring to beets grown for
canning and shipment to
distant markets.

Grown for marketing
and for manufacture, im-
portance being reflected
in acreage of 13,680 in
1919 and 106,340 in
1937, about one-third be-
ing grown in later years
for manufacture. Impor-
tance of salts and vita-
mins produced to average
diet has been emphasized.
“Pop-eye” has helped
popularize it with many
children. In shipping from
California to East, usually
requires about 24 its
weight in ice.
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FAB?AGE TURNIP RADISH Ao CELERf CARROT
Brassica o ir z:cca var. Brassica rapa Raphanus sativus prum g;a';eo ens Vars | Daucus carota var. sativa
p capsta ‘i Papaverales Papaverales Uml:‘ fleal Umbellales
apavera'es Cruciferae Cruciferae e aes Unmbelliferae
Cruciferae Unmbelliferae
Leaves in center form Leaves, clustered Height . of flowering Height, to 3 feet, Height, to 3 feet, with

a compact head, the
leaves themselves up to
a foot across and nearly
circular; the outer coarse,
green, and more or less
flat ; the inner paler, more
tender and making the
head. Varieties of the
species include Brussels
Sprouts, Cauliflower,
Broccoli and Sprouting
Broccoli. Root is relative-
ly deep. Biennial or per-
ennial.

around the base, with
clasping bases, or along
the flower stalk. Those
near the base commonly
are narrow in general
outline, and softly prick-
ly. The root is a tap-root,
usually white fleshed, and
not produced into a
slender crown at the top,
but rather conspicuously
flattened from above and
often colored where above
ground. Biennial.

stalk, to 3 feet. Leaves,
stalked and roughened
with sharp hairs, or
smooth, with lateral seg-
ments paired, and the
terminal segment the
largest of all. Root, thick,
fleshy and variously col-
ored, dependent upon
variety, with a sharp
taste which makes it de-
licious if it is grown
rapidly. Annual or bien-
nial.

stems being branched,
grooved and jointed.
Most commonly . eaten
part is petiole or leaf-
stalk, not stem, though
this is edible. The root-
leaves are crowded upon
a short stem before flow-
ering time comes. The
leaflets are usually in 2
or 3 pairs, with a ter-
minal one besides, and
each compounded. Bien-
nial or perennial.

top much branched, and
more or less bristly.
Leaves on long peticles,
finely divided so that
the finer segments seem
to be almost linear. The
root is a thick, coarse,
yellow orange taproot,
which penetrates deeply
into the soil and becomes
swollen during the first
year, losing its size when
the plant flowers. Annual
or biennial.

Grows wild on chalky
seacoasts of England, in
Denmark, in northwestern
France and in Greece. It
was introduced into cul-
tivation in European
gardens in the ninth cen-
tury and is known to his-
tory back to 2,500 B.C.
Favors a cool, moist cli-
mate, so in South is grown
in winter. It has little
soil preference but does
best in sandy loams ex-
cept in late summer.

Grows wild in Russia
and Siberia and may have
originated there. Is known
to have been introduced
into America in 1609 in
Virginia. It is essentially
a cool-season crop, being
raised in the North in the
summer and in the South
in winter or as an early
season crop in the North
occasionally.

Native of Europe and
Asia, and under cultiva-
tion and prized in the
days of the Pharaohs and
the ancient Greeks. It is
grown commercially in
the United States, partic-
ularly in Mississippi and
California, and in other
southern states. It is
grown in most home gar-
dens for home consump-
tion and as offering an
early return for garden
efforts. Best in light soils.

Native of marshy
places from Sweden to
Algeria, Egypt, Abyssinia,
and in Asia to the Cau-
casus, Baluchistan and
mountainous India. It has
been found growing wild
in California, Terra del
Fuego and in New Zea-
land. It was first grown
for food in France early
in the seventeenth cen-
tury. Many varieties suit-
able for different climates
and conditions.

Native of Africa, Eu-
rope and Asia; widely
spread and naturalized
in America. Some species
of carrots are native to
North America. The plant
was cultivated by the an-
cients but has proven
most popular as a food
plant in America and
Europe. It does best in
deep, loose, loamy, rich
soils, the large yields of
early crops coming from
sandy soils.

Flowers in long clus-
ters, are whitish yellow,
sometimes the flowers be-
ing produced only in
plants that have been sub-
jected to low tempera-
tures. Plants not cooled
known to produce 3
heads in one year and 6
heads in 2 years. These
plants then taken to a
cool area produced flow-
ers and seeds as would
normally have happened.
2 months’ cooling best.

Flowers, small, under
14, inch long, vyellow;
those with open flowers
usually closely crowded
and topping those not yet
open. Fruits, about 114
to 214 inches long, with
a long slender beak at the
free end, which are like
little spheres, germinate
quickly as is the case with
many relatives of this
plant.

Flowers, white to lilac,
or blue, with four petals
appearing after flower-
ing stalk has developed
and after root has stored
its maximum of food re-
serve. Fruit is about 3
inches long, rather
spongy, and contains
from 1 to 6 seeds. It has
a rather long, slender
beak and does not split
to free seeds naturally.
Seeds are round.

Flowers, white, small,
borne in clusters on stems
of irregular length among
the leaves, and springing
from the joints in the
stems. Fruits, small, com-
pressed and prominently
two-angled, with large
oil tubes showing in sec-
tion. Seeds are commonly
soaked before planting,
particularly for a late
crop, and should not be
dried too thoroughly in
storage.

Flowers, white or yel-
low, small and very nu-
merous, bearing both
stamens and pistils. Fruits
are small, flattened on one
side, and with weak-
spined lines on the other,
with oil glands under
these  secondary ribs.
Three pounds of seed
needed for planting an
acre that is to be cul-
tivated by hand in rows
18 inches apart.

In North, seeds are
sown in hotbeds in Jan-
uary, transplanted to 2
inches apart, and then
transplanted into field.
For late crop in North,
seed sown 6 to 8 weeks
before transplanting. One
pound of seed provides
for 4 acres if seedlings
grown in greenhouse.
Should be “hardened” to
withstand temperature to
17° F. for short duration.
Storage is most successful
at 32° F.

Seeds planted where
plant is to mature; if
planted early in season,
plant may be grown as
an annual. Do not do well
in hot weather. Seeds,
planted 15 inch deep,
in rows 12 to 24 inches
apart, at rate of 2 pounds
to acre; plants thinned
to stand from 2 to 6
inches apart in rows. Re-
moved plants are used
as greens. Young turnips
are bunched and sold or
mature roots stored.

Roots may be ready
for harvest 3 weeks from
the time the seeds are
sowed. Best practice calls
for several plantings at
intervals of 10 days, so
new, fresh roots will be
coming to maturity for
home use. Winter varie-
ties should be planted in
late summer and may be
stored for use in winter,
When planted for com-
mercial crop, rows are
12 inches apart; 12
pounds of seed per acre.

Seeds, commonly sown
8 to 10 weeks before
transplanting into field.
In North, transplant at
beginning of hot weather
and stored when devel-
oped sufficiently. In
South, seeds sown early
summer, shaded in part
to conserve moisture.
Two ounces of seed suf-
ficient for one acre where
grown in single rows, 3
feet apart. Transplanting
is done shortly after a
month after sowing.

Seeds covered to depth
of ¥, to 3/ inches, the
lighter soils favoring
deeper butying. Quick ma-
turing varieties may be
harvested from seed sown
2 months before a killing
frost; others require to
5 months. 3/-inch carrots
are harvested and sold in
bunches. They keep well
for 6 months at a tem-
perature of 32° F., deteri-
oration being due largely
to loss of sugar in respira-
tion.

Probably most impor-
tant crop of genus
Brassica. Grown in mar-
ket gardens throughout
United States, but winter
production has increased
greatly in South. States
Ieading in acreage in 1937
were Texas, 36,000 acres;
New York, 30,000; Wis-
consin, 16,700; Pennsyl-
vania, 10,500, and Cali-
fornia, 8,200. Average
price per ton about $16.
Shrinkage varies from 7%
to 27% with temperature,
ventilation and time.

Experimentally,  tur-
nips sowed in drills
yielded 30 tons compared
with 14 tons vyielded
when seeds were broad-
cast. Make an excellent
food for people without
good storage facilities,
because they grow eas-
ily, store well, have a
good food value and re-
quire relatively little
care. In North, popular
varieties are Purple Top
Globe, White Milan
and White Flat Dutch;
in South, Seven-top.

Where root maggots
and aphids may be con-
trolled, and a quick
growth can be guaran-
teed, radishes may make
a good cash crop. They
are tied in bunches of 6
to 12 and shipped like
spinach, while the winter
varieties are shipped
like turnips with the tops
being removed before
they are put into storage.
Slow-growing plants are
tough and strong.

Celery is a most im-
portant field crop in some
parts of the country.
Storage room tempera-
tures should be about
32° F., the celery itself
averaging 2 to 3° warm-
er than the room. Stor-
age may be had by bury-
ing root in cellar, by
trenching in the fields
and covering plants with
a mulch. In commercial
storage plants, market-
able celery may be held
over 2 months in safety.

United States crop of
commercially grown car-
rots in 1937 was 38,500
acres, or 5 times that of
14 years earlier. The food
value of the root is high.
Ten tons of carrots will
remove from the soil 100
pounds of potash, 32
pounds of nitrogen and
18 pounds of phosphoric
acid. The yield in acid
soils is very low or negli-
gible.
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COMMON NAME PARSNIP POTATO SWEET POTATO FIELD PUMPKIN

SCIENTIFIC NAME Pastinaca sativa Sol tuber Ip batat. Cucurbita pepo
ORDER Umbellales Polemoniales Convolulales Campanulales
FAMILY Umbelliferae Solanaceae Convolulaceae Cucurbitaceae

Stems with flowers, to Height of stem, to 3 Long, slender, trailing Long, trailing vines,
5 feet high, hollow, groov- | feet, usually weak, pun- | stems, with milky juice, | the coarse leaves being
ed, branched, with leaves | gent, somewhat sticky, | thinly hairy, rooting at | prickly, and with deep
compound, of 3 or 4 pairs | with characteristic odor. | different points and | notches betweenthelobes,
of leaflets, and an odd | Leaves, to 10 inches long, | springing from a deep | unlike the leaves of Sum-
leaflet at the end. Plant | compound, withodd num- | tuberous root. Leaves | mer Squash and Winter

GENERAL mostly smooth. Large root | ber of leaflets, and larger | varying greatly even on a | Squash. The fruit-stalks
DESCRIPTION may become 20 inches | pairs often with smaller | single plant; some heart- | are five-sided, hard, re-
long and over 4 inches | pairs between. The under- | shaped, some oval, and | gularly grooved,and with-

in diameter, with finer | ground tuber is a stem | some deeply lobed. The | out a flaring part at the

roots penetrating much | which we eat; the eyes | juice of all parts is milky { point of attachment to the

deeper into the soil ; usual- | being rudimentary buds. | to some extent. fruit, The leaves more or

ly thickest at the top. | Details shown in the less erect may be a foot

Biennial or perennial. drawing. Biennial. across the blade. Annual.

Native of Europe; cul- Native of temperate Native of South Amer- Pumpkins are probably
tivated before the Chris- | parts of Andes in South | ica and probably cultivat- | of American origin, re-
tian era. Now grown | America but widely intro- | ed by native Americans | mains having been found
widely in cool-temperate | duced throughout world { thousands of years before | among the relics of the
climates. Grows best in { and serving as a staple | Columbus. It was ap- | cliff-dwellers. Some con-
deep moist soil. When | source of starch for food | parently known in China | tend, however, that they

RANGE AND escaped from gardens it | for man and cattle in | before the Christian Era. | are of Asiatic origin. We
HABITAT loses its thick roots, some- | times of war and in times | It was carried to Europe | do not presume to decide
times becomes an annual, | of other food shortage. A | from the West Indies in | which is right, but there
and may prove to be a | blight of potato crop in | 1526 and was grown in | js little doubt that Pump-
troublesome weed. Ireland in 1846 caused | Virginia as early as 1650. | kins were cultivated in
terrible famine. Does best | It requires a long, warm, | America as early as 1500
where there is cool grow- | growingseason, withonly | B.C. and plants now
ing season, this being | moderate rainfall, parti- | growing wild in Texas
more important than soil. | cularly in early stages. | resemble them.

Flowers yellow or red, Flowers, white to Flowers resemble those Flowers, yellow, with
in compounded bunches, | bluish, somewhat star- | of the morning glory, be: | long, pointed lobes. The
and are developed the | shaped, borne in clusters | ing funnels of rose, vio- | seeds have a horizontal
second season with the ex- | on rather long, drooping | let or blue with darker | or rounded scar unlike
haustion of the enlarged | stems, 1 to 114 inches | centers, about 2 inches | the slanting scar of
root produced the first | across. Fruit, which is in- | long, with sepals of the Squashes and, if there is
season. Seeds slow to | frequently produced, is a | green enclosing calyx { a margin present, it is

FLOWERS germinate. The fruits are | yellowish green, 3/4-inch | about 14 inch long. The | the same color as the rest
. smooth, decidedly flatten- | berry, globular and with | seeds areangular,smooth, | of the seed and not of a
ed, with broad margins, | 2 or 3 cells containing a | dark and enclosed in a | different color as in Sum-
usually straw-colored. | number of seeds. “Seed” | thin, fragile, spherical | mer Squash. A short
Seeds remain viable only | potato of commerce is a | fruit which breaks easily. | growing season is suf-
about 1 or 2 years. tuber or a piece of tuber, ficient if the soil is well
. not a true seed, and is drained and they will
used as common means grow in less fertile soil
of reproduction. than melons.

Parsnip seeds are plant- Seed potatoes grown Commercial cultivation Seeds are usually plant-
ed where they are to grow | in North are commonly | is by means of slips or | ed in hills about 4 or 5
to maturity at the rate of | used in south but north- | plants produced by roots | feet apart, or in rows in
one ounce for every 200 | ern farmers must grow | or by simple cuttings of | which the plants are sep-
feet of row, or 3 or 4 | own. Some seeds grown | vines. Requires from 6 to | arated to 3 feet apart.
pounds to acre when rows | by planting second crop | 8 bushels of “seed” roots | They are often planted
are 15 inches apart. Rad- | late, and getting vital | to set an acre though | in hills with corn since
ish seeds often sown with | stock in which yield is | quantity varies with size | they can survive the shade

CULTURE parsnips, since they de- [ not high and therefore | of slips. Large toots pro- | provided by the corn and
velop to maturity before | expensive unless cash is | duce fewer plants per | use the same soil at the
interfering with the pars- | not available for buying | bushel of seeds than do | same time. The fruits
nip. Parsnips delicate | seed outside local area. | small roots. In commer- | may be turned from time
when young, and do not | Usually, more profitable | cial practice, roots must be | to time as they develop
stand weed competition | to cut potatoes into sec- | disinfected before plant- | to assure a well rounded
well. tions and plant pieces; | ing to kill fungus that | evenly colored pumpkin.

whole potatoes larger | causes rot.
than hen’s egg are better.

Parsnips not grown ex- In 1935, over 3,500,- Georgia leads in pro- Pumpkins may be stor-
tensively as a commercial | 000 acres in the United | duction of Sweet Potatoes | ed successfully for several
crop, but may yield over | States were devoted to | with 114,000 acres plant- | months, but temperatures
$250 to the acre, much of | potato raising, yielding | ed in 1937. 809% of the | should be between 50°
which would of course be | on the average 112 bush- | total crop is produced by | and 60° F. rather than
absorbed in labor costs. | els per acre worth a total Georgia, Alabama, Loui- | lower, although it de-
Their deep roots make | of $403,420,000. Ger- | siana, North Carolina, | pends upon how long it

ECONOMIC them expensive to har- | many in war times uses | Mississippi, South Caro- | is best to keep them. At

IMPORTANCE vest. Their quality im- | the tubers for food, the | lina, Tennessee, Texas | higher temperatures,

proves with storage, those
stored 2 weeks at 34° F.
equalling others left in
the field 2 months longer.
The change is from starch
to sugar, mainly sucrose.

tops as silage for cattle,
thus a basic food source.
Germany, England,
Maine, New Brunswick
have ideal climates for
potatoes.

and Virginia. Improve-
ment in storage methods
has made it possible to
have this valuable food
available to-a wider mar-
ket since much was lost
by decay formerly.

weight loss is greater and
decay more rapid than at
temperatures between 40°
and 52° F. Pumpkins are
also raised for feeding
to cattle and pigs as well
as for man.
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WINTER SQUASH ARTICHOKE GLOBE ARTICHOKE LETTUCE SALSIFY
Cucurbita maxima Helianthus tuberosus Cynara scolymus Lactuca sativa Tragopogon porrifolius
Campanulales " Campanulales Campanulales Campanulales Campanulales
Cucurbitaceae Co n[:p ositae Compositae Compositae Compositae
Withlong, trailing vines Height, to 10 feet, the From 4 feet high, Stem, to 4 feet high, Height, to 4 feet, the

much like that of Pump-
kin. The leaves are not
prickly as they are in
Pumpkin, and the lobes
of Winter Squash are
rounded rather than point-
ed as in Summer Squash.
White spots are supposed
to be absent on the leaves
of Winter Squash. The
plants feel softer than do
those of Pumpkins. An-
nual.

stems coarse, tough, hairy,
with leaves opposite or
alternate above, rough
above, with winged leaf-
stalks. The underground
stems or rootstocks pro-
duce the tubers, which
are used for food. In im-
Eroved strains, these may
e 4 inches long, weigh-
ing to 4 ounces each and
contain an abundance of
starchy food. Perennial.

coarse, thistle-like, except
that in this species, leaves
are hardly at all spiny
and bracts of head are un-
armed while in Cardoon,
C. cardanculus, leaves
and bract tips are spiny
and the latter plant may
grow over 6 feet tall.
Leaves, large and various-
ly lobed. Rootstocks, pro-
duce offshoots after crown
of year dies. Perennial.

well supplied with leaves,
branching above. Basal
leaves, crowded, to 10
inches long, forming a
more ot less compact ball
depending on variety, and
varying in texture, shape
and color. Root, relatively
deep. Varieties include 3
classes; butter, including
Boston lettuce; crisp, in-
cluding Iceberg; and Cos.
Annual.

leaves being keeled like a
boat and tapering to
clasping bases that are
rather broad; in fact, the
leaves look almost grass-
like. The plants are
smooth, dark green, and
have long, relatively slen-
der taproots somewhat
resembling those of par-
snips. It is a biennial
which requires a long first
season to succeed.

Probably native of Amer-
ica, like the Pumpkins.
The variety names, Bos-
ton Marrow, Mammoth
Chile, give some indica-
tion of the range over
which the plants have
been developed. They are
grown in some of the
southern provinces of
Canada and throughout
the United States. They
do not require a long
season and they do well
on a variety of soils.

Native of Canada and
the United States, where
it was grown by the In-
dians before the arrival of
the white man. It is grown
through Europe, Asia and
through temperate parts
of the Southern Hemis-
phere, and can be grown
throughout the United
States. In France, it is
planted on soil too poor
for potatoes. Potash is im-
portant and the soil
should be well drained.

Native in southern Eu-
rope and northern Africa
and grown extensively,
particularly in France.
Popularity in America
varies greatly. Has been
cultivated in the South
for over 100 years. Enjoys
a wide range of soils but
does best on fertile, deep,
well-drained areas. Must
be protected in winter
from heavy freezing by a
cover, coal ashes proving
popular.

Native of Europe and
Asia, but has been under
cultivation for 2500 years
being mentioned by writ-
ers in 500 B.C. Centers
of commercial growing of
lettuce are California and
Arizona, but it is grown
in almost every home gar-
den wherever man lives
and maintains a garden.
It favors a cool growing
season, and to do its best
has rather definite re-
quirements for water.

Native of southern Eu-
rope and escaped in var-
ious parts of the world
including North America.
It is also found in north
Africa and central and
southern Asia in closely
related species, most of
which are also cultivated
to some degree. Known
to have been cultivated
since 1600 in southern
Europe.

Flowers, yellow fun-
nels with the sides of the
tube parallel or bulging
towards the base. The
fruit stalks are soft,
spongy and yield easily
to the fingernail, unlike
the hard stalks of Sum-
mer Squash and Pumpkin.
The seeds are white or
brown, with a slanting
scar and with the margin
colored like the rest of the
seed.

Flowers, in sunflower-
like heads, 2 to 3 inches
across, are few to many
and usually are found at
the ends of the branches.
Ray flowers are con-
spicuously lighter yellow
than the vyellow disc
flowers. The disc flowers
represent both sexes. The
fruits are dry, seed-like,
flattened, brownish to
black ; they shed early the
structure which corres-
ponds to the down of
thistles.

Flowers, borne at the
ends of the main stem and
of lateral branches, in
heads to 3 or 4 inches
through, with a fleshy
base,and with thick bracts
or scales. Flowers of Car-
doon, purple. Plants
grown from seed do not
“come true’’ so usual re-
production is by the un-
derground crowns. Fruits,
thick, smooth, 4-angled,
seed-like.

Flowers are borne in
erect yellow heads, open
in forenoon, close in after-
noon, and produce a flat-
tened seed-like fruit,
blown by wind with help
of downy parachute.
Fruit, either strawcolored,
brown or black. 12 to 16
flowers or fruits per head,
fewer than in related sow
thistle. High tempera-
tures cause premature
seeding and lessen com-
mercial value.

Flowers, purple or yel-
low, in large heads,
which close to form
pointed cylinders, open
in the morning but closed
by noon. Fruits, stick-like,
and crowned with a fea-
thery down that serves as
a parachute to help in
distribution by the wind.
The down is yellowish.
The flowers are enclosed
by the green case except
when it is expanded.

Seeds usually planted
in hills, often with other
field crops such as corn;
in which case, they re-
quire no extra cultivation.
They are sometimes
started in boxes and trans-
planted but this is rarely
necessary or even desir-
able. There are a num-
ber of insect pests and
fungus diseases as is the
case with most members
of this family, a wilt be-
ing among the worst of
the diseases.

Planting is done in fall
or in spring, tubers being
either planted whole or
cut into portions as are
potatoes. Plant tubers 18
to 20 inches apart in rows
40 inches apart, small
sized tubers requiring
from 6 to 7 bushels to an
acre. Plants are vigorous
and able to take care of
themselves. Good lazy-
man’s crop except that
they require digging for
harvesting. General treat-
ment, similar to that of
potatoes.

Young plants selected
when about 12 inches
high as offshoots of parent
plant, avoiding injury to
parent root system. Roots,
set 6 to 8 inches deep 6
feet apart, 8 feet between
rows and cultivated.
Freezing during growing
may be fatal; heat may
cause buds to open, ruin-
ing marketability. Great-
est production, in plants
2 to 3 years old; plant-
ings, renewed every 4
years. Manure unsatisfac-
tory mulch ; causesrotting.

Seeds do not germinate
well at above 80° F. so
may be iced 4 days be-
fore dplantin‘,g. Seeds 2
pounds per acre, when
rows are 14 to 18 inches
apart, and thinning is to
be to 10 to 18 inches bet-
ween plants. Thinnin,
should not be delayed.
Cultivation avoided when
plants get well grown
and should be shallow.
Can be stored at 32° F,,
if not harvested after rain,
for from 3 to 4 weeks.

Seeds are usually sown
in drills from 12 to 15
inches apart and the
plants are thinned to be
about 2 inches apart in
the row. The necessary
long season makes it the
usual practice for the
roots to be dug in the
winter but some are dug
earlier and stored, as are
Beets, Turnips, Parsnips
and similar root crops.

Winter Squashes store
better and longer than do
Pumpkins. Small squash-
es to constitute individual
servings are gaining some
popularity. Ordinary cold
storage rooms with their
high humidity are unsuit-
able for storing Winter
Squash. Stored squash be-
comes sweeter because of
conversion of starch to
sugar.

Jerusalem  artichokes
are commonly grown as
hog food, the harvesting
being left to the hogs. In
large scale harvesting by
man, plants are cut and
the digging done with a
machine. Plants produce,
in their tubers, levulose
sugar which is sweeter
than cane sugar or than
glucose, Carbohydrate in-
ulin is found in tuber
and levulose is supposed
to be of value to those
suffering from diabetes.

Large buds are most
desirable, -so grading
and packing is done,
heads being packed in
paper-lined boxes. Long-
distance shipping in re-
frigerator cars with usual
icing common for lettuce
and similar vegetables. In
desirable marketable
heads, stem is cut about
1 inch below base of head.
Old stems are cut off after
last bearing, burned, used
as silage or buried in field
for green fertilizer.

Value of lettuce raised
in United States in 1937
greater than for any other
vegetables except toma-
toes and potatoes, the
leading states being Cali-
fornia and  Arizona,
which  produce about
809 of the commercial
crop, followed by Colo-
rado, New York, Wash-
ington and Oregon. Its
harvest, storage and ship-
ment play an important
part in current labor pro-
blems.

Because of the “oyster”
flavor these plants are
popular with some peo-
ple, but they never hold
an important place in a
commercial market. Their
general value probably
warrants more general
use than they get. The
roots are marketed in
bunches which are usual-
ly tied at each end with
the tufts of leaves show-
ing at the end. About 10
roots make a standard
bunch.

87




(Continued from page 83) limitations restrict somewhat
the parts of the world in which each may be grown. The
great potato-raising parts of the country must have rela-
tively cool summers and must have relatively dry soil but
not too dry. These conditions are not at all suitable for
the sweet potato, the globe artichoke and some others.

The popularity of certain root-cellar plants is difficult
to explain. We pay high prices for globe artichokes and
fail to use the wild Jerusalem artichoke. Of course the
two plants are not closely related, and the parts eaten
vary even more, but why should we be willing to pay
a high price for something of less nutritive value than a
thing that grows wild and could be raised very cheaply?
With a possible sharp increase in the cost of living there
may be a very real reason why we should learn the food
value of our wild plants, which may relieve the demand
for the cultivated plants that we may not be able to get.

Some of the wild plants closely related to our cul-
tivated plants have properties that, unfortunately, are
radically different. The root of wild carrot is purported
to have poisonous properties, while dieticians sing the
praises of the cultivated carrot. Botanically, there is only
a varietal difference between the two plants. Wild par-
snip, too, is believed to have poisonous properties, and
yet the cultivated variety has important food value.

Of course, the ancestors of many of our cultivated root
cellar plants do not grow in America. They come from
other parts of the world where the climatic conditions are
comparable. Some are Asiatic, some European, some
African and some South American. A few come from
more northern climes, and some from the tropics, but
through the process of plant selection and breeding man
has been able to make a suitable variety to grow in the
regions where the greatest concentrations of population
of the human species are to be found. Possibly if this were
not so, such concentrations would be impossible and the
human geography of the earth would be vastly different.

Some root crops are suitable forms of stored food for
use by explorers and others who must carry some food
with them. In general, however, this is not so. The grains
usually give a great food value per unit of space and
weight, both of which are important where the food must
be carried. This is not so important in all ocean journeys
and so we find potatoes popular with sailors. Incidentally,
they supply a certain nutritive value necessary for a bal-
anced diet and not available from food taken directly from
the sea. In overland expeditions, this is not so serious
since something of comparable food value can almost in-
variably be collected locally and so the potatoes or other
bulky vegetables need not be included in pack trains. Some
vegetables are dried and powdered for use in camp diets,
but this is not 2 common practice. The man who must carry
his meals for a week on his back much prefers a pound
of rice to its equivalent food value in potatoes.

Probably no small part of the contribution of root crops
to human health and happiness lies in the part these plants
play in providing exercise for the man or woman who
keeps 2 home garden. Radishes, beets, lettuce, turnips
and the like look nice in a garden. They are easily grown.
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They mature relatively quickly. They require a little phy-
sical exercise in the planting, cultivation and harvest.
While their consumption in excess might conceivably ex-
pand the waist line, this is hard to believe, and there is
no doubt that the culture of the plants has reduced many
a waist line in 2 most wholesome way.

Of course, the culture of root crops of the garden does
not lie solely in the cultivation and preparation of the soil.
There are many organisms among the insects and the fungi
that appreciate the food value of these plants as much as
we. Often it is quite a race as to which will make the har-
vest. The war between man and these creatures is with-
out quarter. Each will take everything he can get irrespec-
tive of the interests of the other.

Man’s commonest weapon in this battle is a poison of
one sort or another. This he places on the plant where it
may be eaten with the plant, or it may be placed on sep-
arate baits which may attract the villains from the plants.
In some cases, the method of attack is that of strangula-
tion by means of some emulsion that forms a film over the
breathing organs of the insects and kills them in that way.

The whole business of managing the battle of the gar-
dens calls for considerable generalship. With the fungi,
the destructive spray must be put on at the time when the
fungus can be killed on the surface of the plant. Once it
is on, it may be washed off by a rain, or if it is not washed
off it may with the help of the sun form a blisterlike in-
jury to the plant it was designed to protect. For this rea-
son, the sprays must be put on just at the right time and
in the proper strength. Sometimes, sprays are used to
destroy weeds growing among cultivated plants but this
is not so easy since the sprays are not always selective.
Whete one wishes to destroy a hair-covered mustard grow-
ing in a field of smooth-leaved peas, the spray may stick
well to the mustard and roll harmlessly off the peas but
things are rarely so simple as that.

Generally, it is possible to get from the local Farm
Bureau, or from the State Agricultural College, material
more suitable to local needs than could possibly be recom-
mended in an article of this sort. For that reason, the
responsibility is shifted to them,

There are many other human interests associated with
a root cellar. Of course, at Hallowe’en we all like to see
Jack-o-lanterns gleaming at us from some window. Aside
from this, the author is not impressed by the usual attempt
to dress up garden vegetables to resemble men and women,

There is plenty of beauty in a bunch of carrots or beets
if they simply pose as carrots and beets and you do not
have to try to make them over into something else. Interior
decorators of banquet tables frequently use wholesome
healthy vegetables for decorations and it would seem that
this is worthy of encouragement. Let’s try to see beauty
in things as they are and not try to make them over into
poor images of ourselves. Each thing has its place, and the
contents of a root cellar have their place in satisfying the
eye’s demand for beauty just as they have a deserved place
in satisfying the stomach’s demand for a meal. Let us try
to make the most of our experiences rooting around in a
root cellar. Altogether it well repays us for our time.
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