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HOME VEGETABLE GARDENING IN KANSAS!
Walter B. Balch

TYPES OF VEGETABLE GROWING?

Vegetable growing may be divided into five types, based on the objects
sought’and the methods employed in producing the crop. The types are:
1) Market giardening, (2) truck gardening, (3§canning crop production,
4) vegetable forcing, and (5) home gardening. Home gardening may be
subdivided into three classes: The farm garden, the suburban garden, and
the city garden.

In addition to the cash value of the vegetables produced, the relation
of the vegetables consumed to the health of those who grow them should
be considered. Many farmers during much of the year are unable to secure
fresh vegetables daily unless they grow their own supﬁly. In addition,
there are many who do not get frésh’ vegetables unless théy are grown at
home even though a market supply is available. (TableI.)

TABLE IL.—QUANTITY OF VEGETABLES NEEDED FOR AN ADULT

EACH YEAR.

Vegetables Fresh Stored or canned E"‘g’:‘b:: c‘l)lf ::::l;
Asparagus 2 1bs. 2 1bs. 1
Beans 10 lbs. 12 pints 2
Cabbage 5 1lbs. 15 1bs. 1
Celery 2 1bs. 5 1bs. 1
Corn 35 ears 16 lbs. 2
Greens (a) 15 lbs. 15 1bs. 7
Melons 8 lbs. 8 lbs. 2
Onions 12 1bs. 30 lbs. 1
Parsnips 50 lbs. 75 lbs. 4
Peas 26 lbs. 15 1lbs. 2
Potatoes (white) 50 lbs. 1650 1bs. 7
Rhubarb 5 lbs. 10 1lbs. 1
Rutabagas 10 1bs. 15 1bs. 1
Sweet potatoes 10 lbs. 15 1bs. 2
Tomatoes 30 lbs. 30 lbs. 3
Turnips 10 1bs. 15 1lbs. 1

(a) Beet tops, endive, lettuce, spinach, New Zealand spinach, Swiss chard,
turnip tops.

After one or two trials inexperienced gardeners are apt to feel they
can buy vegetables more cheaply than they can produce them. Many will
not have the vegetables unless they produce them at home, so even though

1, Contribution No. 137 from the Department of Horticulture.

3. On pages 42 and 48 of this circular will be found an “Outline and General
Index” which will serve as a guide to the reader and be especially valuable for
reference purposes.
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it were cheaper to buy fresh vegetables than to produce them one might
still profit from a garden. Ve%e ables can be produced on the farm or in
the back yard at relatively little expense since one need not consider labor
or land rent under such’circumstances. Even when labor and rent are
charged at the full value, there is probably no area of the same size on
a general farm which produces so much in real value as a well-cared-for
farm garden. Records compiled by nearly 400 farm women in Kansas
over a period of four years indicafe that the acre return from the farm

arden 1n fresh vegetables and vegetables for canning and storing is about
%400 ayear. The average size of the Kansas farm garden is one half acre.

HOME GARDENING

Home gardening is one of the important types of vegetable production.
According to the Bureau of the Census of 1929, the value of vegetables
in home gardens of Kansas was over $10,000,000. About 79 percent of
the farms in the United States have home gardens. In addition to the
vegetables grown in the farm gardens in Kansas there are hundreds of

ardens in the villages, towns, and cities and the value of the products of
ese gardens is many thousands of dollars.

Location of the Home Garden.— Often there is little choice
in the selection of the site for the home garden but where some
opportunity for selection is afforded, there are several factors
which should be taken into consideration. The first and prob-
ably the most important factor is nearness to the buildings.
(Fig. 1.) Most of the labor in the home garden is done in spare

Fie, 1.—A conveniently located, well kept Kansas farm garden,

time or in odd moments. If the garden is located near the house
more attention will be given it on this account. Also, fresh vege-
tables will be harvested as they are needed and when they are in
the best stage for consumption if they are easily available. If
they are some distance from the kitchen, one is apt to neglect
the harvesting until the vegetables have passed their prime. The
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second factor should be nearness to a water supply, for in Kan-
sas some irrigation is desirable almost every year. A third fac-
tor is protection from unfavorable weather. At first thought

F1a. 2.—Trees are an excellent farm garden windbreak if the vegetables
are not planted too close to the trees, Birds nesting in such a shelter de-
stroy many insects.

B

F1e. 3.—Vegetables protected from both north and south winds by
tall-growing annual crops.

one is apt to think that this means protection from the north
but in Kansas for the home garden, where earliness is not es-
sential, protection in the summer from the south and the west
ismore important. (Fig.2) If there is no ideal protection from
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these directions two or three rows of field corn ifig. 3.) or castor
beans or some other quick-growing annual will provide some
protection. These will break the hot, dry winds which burn up
many gardens and protect much of the garden from the late
afternoon sun. The garden must be fenced to protect it from
chickens, livestock, and even tractors or farm wagons. Remov-
able ends to the garden fence facilitate plowing.

Itthere are several locations which fit in with these require-
ments it would then be desirable to secure a site which has a
slight exposure to the southeast, for the morning sun is the best
growing sun and the ground exposed somewhat to the south
warms up more quickly in the early spring.

Sandy soil is usually reported as preferable but is not the
only soil that may be used tor gardens. While it is true that a
sandy soil will warm up more quickly in the spring and will thus
produce an earlier garden, it is equally true that a sand}lf soil
dries out more quickly in the summer. Crops produced will thus
be earlier but will suffer more quickly and severely from the
summer drought and the total production may be lessened. Con-
versely, a heavier soil will not warm up so quickly in the spring
and is more difficult to work during dry weather or after rains.
Such a soil will retain moisture better, and hence the crops in
it will suffer less from drought in the late summer and will con-
tinue producing over a longer period and will usually give larger
yields. Larger yields and higher quality rather than earliness
should be the aim of the home gardener.

Plan of the Garden.-The plan for the arrangement of the
arden should be influenced by the size of the area to be used.
ther factors to be considered in the arrangement of the garden
include the evenness of the ground to be used and the type of
cultivation to be practiced. Where hand cultivation is practiced
the rows may be closer together and shorter than where horse
cultivation is used. A soil which is unusually rich in plant
nutrients will produce larger plants and consequently the rows
should be spaced farther apart, while on poor soil wide spacin
may be desirable because each glant needs a large area of soil.
A garden which is to be irrigated will produce larger plants than
one which is not irrigated and the rows must, therefore, be
placed farther apart. As a rule the farm garden should be

lanned for horse cultivation and for irrigation. It is always

etter where horse cultivation is practiced to have the rows run
the long way of the garden.

The size of the garden should be governed by the number of
people to be fed from it and the vegetable requirements of the
individuals using the garden. (Figs. 4, 5, and 2 Its size should
also vary depending on whether one wants only fresh vegetables
for immediate consumption or wants to can and store the sur-
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F14. 4.—Diagram of a farmer’s vegetable garden 90 by 240 feet.

First planting, about March 25.
Row 1. Perennials: 1/2 row asparagus; 1/3 row rhubarb; 1/6 row perennial onions.

Row 2. 1/6 row parsley; 1/3 row carrots; 1/2 row parsnips. (Marked with radishes.)

Row 3. Onions (red).

Row 4. 1/2 row early beets; 1/2 row onions (white). (Marked with long radishes.)

Row 5. 1/6 lettuce; 1/6 row onion sets (white or yellow; 1/6 row turnips; 1/2 row spinach. (Followed by Swiss chard

planted .Tuly

Row 6. Peas: 1/2 row exira early smooth; 1/2 row early dwarf wrinkled. (Followed by string beans planted July 1.)

Rows 7, 8, and 9. Early potatoes. (Followed by turnips sown Aug. 1.)
Second planting, about April 10.

Row 10. Peas: 1/2 row early dwarf wrinkled; 1/2 row late wrinkled.

Row 11. 1/2 row early cabbage; 1/6 lettuce; 1/8 row beets. (Marked with long radishes.)
Third planting, about May 10.

Row 12. 1 row of string beans.

Row 13. Sweet corn: 1/2 row extra early; 1/2 row second early.

Row 14. Tomatoes (60 plants, 4 feet apart, 4 feet from row 13).

Row 15. 1/2 row Lima beans; 1/4 row strmg beans; 1/4 row peppers, (Four feet from row 14.)

Rows 16, 17, and 18. Sweet corn, two late varieties,

Rows 19, 20, 21, and 22. Vine crops in hills 6 by 6 feet; cucumbers, summer squash, winter squash, watermelons, muskmelons.
Fourth planting, about June 1.

Row 23. Sweet potatoes (6 feet from row 22).

SYSNVI NI DNINHAYVD @TAVLADHA HIWOH
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plus. (Tablel.) As arule it isbetter to have a small garden and
attend to it well, than to have a large garden and not care for
it properly. Most of the farm gardens in Kansas are less than
one half acre and by careful planning, interplantin% and suc-
cession planting, a quarter of an acre will produce all the vege-
tables needed for a family of six. If land is plentiful it might
be desirable to harvest only one crop from a given area and
grow soil improvement crops on the land the rest of the year.

ONION SETS -6 INCHES FROM EDGE OF GARDEN AREA
RADISHES ~ FOLLOWED BY TOMATOES
EARLY BEETS
EARLY BEETS
LETTUCE ~ FOLLOWED BY TOMATOES
MUSTARD OR CRESS
DWARE PEAS
ONION SETS FOLLOWED BY PEPPERS
DWARF PEAS
{0O—SPINACH-FOLLOWED BY STRING BEANS - FOLLOWED BY LETTUCE—|
11 EARLY TURNIPS
12— SPINACH-FOLLOWED BY STRING BEANS - FOLLOWED BY LETTUCE -

OO NGO O -

t3 EARLY CARROTS

t4 PARSLEY

15 LETTUCE - SECOND PLANTING

16 CHARD

Ir RADISHES - SECOND PLANTING

18 EARLY CABBAGES- FOLLOWED BY LATE STRING BEANS —
19 RADISHES~ THIRD PLANTING

F16. 5.—Suggested plan for a back-yard garden of limited space.

Where the same tract is to be used for a garden year after
year it will be necessary to make a new plan each year and ro-
tate many of the vegetables growing in it. The perennial crops
such as asparagus, rhubarb, Jerusalem artichoke, the small
fruits, and the pot herbs must, of course, have a permanent lo-
cation. The selection of the place for them should be very care-
fully considered. The plan ogthe garden (figs.4, 5, 6) should be
made on paper before any work is done in the garden. The plan
should show the location of the crops, the amount of space de-
voted to each, and the follow and inter-crops as well as dates of
planting. Experienced gardeners also determine at the time
the plan is made the quantity of seed that will be required for
the entire season and buy it all at one time. (TableIV.)

CLASSIFICATION OF VEGETABLES

In planning the arrangement of the garden it is desirable to
group together crops of similar cultural requirements. For con-
venience in this matter vegetables may be divided in general
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1 ASPARAGUS
2|———LETTUCE RADISHES

3 |——SPINACH - FOLLOWED BY CUCUMBERS & BUSH SQUASH

b ONION SETS

5 LEARLY TURNIPS———MUSTARD——«——CRESS +——PARSLEY——
6 EARLY BEETS

7 ONIONS

8 CARROTS

9 PARSNIPS

10 EARLY PEAS-FOLLOWED BY STRING BEANS

T CABBAGE « —CAULIFLOWER

12 [FLETTUCE~FOLLOWED BY BUSH BEANS —— «—RADISH ~FOLLOWED BY BUSK BEANS —|
13 BUSH BEAN

14 STRING BEAN3

15 | EARLY SWEET CORN - FOLLOWED BY TURNIPS

16 LATE SWEET CORN

7 DWARF LIMA BEANS PEPPERS

i ——-——-—---—TOMATOES «——EGG PLANT

Fi1¢. 6.—Diagram of a suburban garden 30 by 50 feet.

Early planting, beginning about March 25.

Distance from
preceding row

Row 1, Permanent row of asparagus (2 feet from edge).. 2
Row 2. 25 feet lettuce; 25 feet radishes 2
Row 3. Spinach (followed by cucumbers and bush squash

planted May 20).. . 18
Row 4. Onion sets ... 16
Row 5. 15 feet early turnip

10 feet parsley. 16
Row 6. Early beets ... 16
Row 7. Onions from s 16
Row 8. 16
Row 9. . 18
Row 10. Early dwarf peas (followed by string beans

PLlanted JUIY 1) imrmriieenisieonmmerrererernereemaissens 16

Second planting, about April 5.

ROW 11, CabDAEE .ot s onsessnisossane 16

Row 12. 15 fegtJle{.tuflz? 15 feet radishes (followed by celery
set Ju
Row 13. Late wrinkled peas (with support)

Third planting, about April 25.
Row 14. String beans (green and wax)..
Row 15. Early sweet corn (followed by
sown Aug. 1)

Fourth planting, May 15.
Row 16. Late sweet corn 30
Row 17. 35 feet dwarf beans; 15 feet peppers..
Row 18. One dozen tomatoes; 1/2 dozen eggplants
Note.~These dates are average dates at the experiment gardens 1n
tan, See note in Table IV for variations according to various locations.

feet
feet

inches
inches

inches
inches
inches
inches
inches

inches

inches
inches
inches
inches
inches
inches

inches
inches

Manhat-

into three classes. The first class 1s known as cool-season crops.
This includes those vegetables which will withstand consider-
able cool weather but which quickly deteriorate or go to seed
as the weather gets warmer. Included in this group are lettuce,
radishes, asparagus, smooth peas, spinach, and cabbage. The
second class includes those vegetables which will germinate

when the ground is somewhat cold and which will grow

during
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the colder weather but which will withstand hot weather during
the latter part of their growing season. This includes such vege-
tables as onions, carrots, turnips, celery, kale, parsley, parsnips,
Swiss chard, and New Zealand spinach. The third class includes
those vegetables which will not tolerate any frost, which do
poorly when the ground and the nights are cool, and which
thrive during the hot weather. This includes sweet corn, beans,
cucumbers, eggplant, okra, peppers, pumpkins, squashes, to-
matoes, and watermelons.

1

+

IR R
e

Fig. 7.—The Acme harrow. The leveling harrow is a valuable tool to
the vegetable grower. It is invaluable for smoothing the surface after
the disk harrow has gone over the field.

In planning the garden it is usually best to plant the cool-
season crops together and all at one time. About two weeks
after the cool season crops are planted the second group may
be planted. The third group should not be planted until all
danger from frost is past if plants are used or about corn plant-
ing time if seed are used.

SOIL PREPARATION

Thorough preparation of the soil is necessary to successful
production of all crops. It is especially important in the grow-
ing of vegetables and poor preparation often results in a poor
stand of plants regardless of the quality of seed. Garden soil
operations are plowing, harrowing, and dragging. (Fig. 7.) In
irrigated regions leveling also must be considered as one of the
operations.
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HOME VEGETABLE GARDENING IN KANSAS 9

Plowing. — Soils for vegetables should be fairly deep, how-
ever, a shallow surface soil should be deepened gradually. Too
much subsoil turned into the surface is usually harmtful and
plowing to a depth of 6 to 7 inches is satisfactory with most
soils for vegetable production.

The time for plowing depends on the kind of soil and on cli-
matic conditions. As a rule in Kansas late fall or winter plow-
ing is desirable. Two exceptions, when spring plowing is desir-
able, are in those sections of the state where there is blowing
after fall plowing and on hillsides. In the western part of the
state and in other parts where soil is sandy, blowing of the soil
makes fall plowing undesirable. On hillsides, erosion makes
fall plowing undesirable though sometimes with careful con-
tour plowing this objection may be removed and the advantages
of faﬁ plowing may be obtained.

In the southern tier of counties or in sections where there is
little or no winter freezing, fall plowing may also be undesir-
able as the leaching continuing throughout the winter and early
spring causes a great loss of soil nutrients and hastens the re-
moval of basic materials, resulting possibly in the development
of an acid soil.

Where fall plowing can be practiced the advantages given
for it are: (1) To improve the physical condition of the soil by
exposing it to alternate freezing and thawing. This is particu-
larly desirable with the heavier soils. (2) To aid in the control
of insects and diseases present by exposing them to frost action
and the attacks of birds. (3) To relieve the pressure of spring
work and make possible earlier preparation for spring plant-
ing. (4) Toaidinthe decay of coarse organic material turned un-
der. (5) To conserve moisture by collecting water and snow
in the unbroken furrows. Fall plowing does not improve sandy
soils to the same extent it improves c%ay soils. Spring plowing
should be done as early as the soil is in condition to be stirred
without injury to its texture.

Harrowing. — Before the garden is planted it should be har-
rowed. A disk harrow is probably most valuable on heavy clay
soils and on grass land because it pulverizes the soil most effec-
tually. After disking it is often desirable to smooth the garden
by using a spike-toothed harrow.

The thoroughness with which the soil is prepared before
planting determines to a large extent the ease of cultivation.
The moisture content of the soil determines the efficiency of
the work done by the harrow. If the soil istoo dry many of the
lumps will not be broken and if itistoo wet the soil may become
puddled. Harrowing the soil immediately after spring plowing
tends to prevent surface baking and reduces the loss of moisture
by evaporation and through growing of weeds.
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Dragging. — Dragging of garden soil is not very common in
Kansas. On heavy soils it helps to break up clods and lumps
which cannot be acted on by any type of harrow. In preparing
the soil late in the season the drag is often used immediately
after the plowing and this is followed by a harrow. In some
cases a drag is used before in order to break up the larger lumps
and thus make the harrowing easier, and again following the
harrow to crush those lumps which were missed by the two pre-
ceding operations. On light soils dragging tends to smooth the
soil, making planting easier and more accurate.

FERTILIZERS

There are two sources of fertilizers available to most home
gardeners: Animal manures and chemical or commercial fer-
tilizers.

Animal Manures. — Manure is a very valuable source of

humus as well as a carrier of limited amounts of nitrogen, phos-
phorus, and potash. These are the three elements which are

Fia. 8.—A farm garden located conveniently for irrigation. The wind-
mill furnishes the power.

most often lacking in soils and all are necessary for a success-
ful garden. The amount of these materials present in animal
manures depends on the kind of animal, the feed and bedding
used, and the method of handling the manure before it is applied
to the soil.

Fresh manure is not so popular with vegetable growers as
is well rotted manure. It is likely to contain weed seeds and the
fertilizing elements are not so readily available. Fresh manure
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HOME VEGETABLE GARDENING IN KANSAS 11

when being prepared or rotted for the vegetable garden should
be piled in a sheltered place to protect it from loss of plant
nutrients by leaching, but should be kept well moistened and
turned at intervals to prevent burning. When it is well rotted
it should be evenly distributed over the garden. It should be
applied in time to become thoroughly incorporated with the soil
before the next crop is planted. Where irrigation is practiced
in Kansas, 15 or 20 tons of manure per acre can be applied to the
vegetable garden every year successfully. (Fig. 8.)

Soil Improvement Crops. — Soil improvement crops (soy-
beans, cowpeas, and other legumes) used in a home garden ro-
tation are excellent sources of green manures. They do away
with the need of applying barnyard manure and if fall plowing
is practiced, will be thoroughly decayed before planting the gar-
den next spring.

Commercial Fertilizers. — Commercial fertilizers usually
contain nitrogen, phosphorus, and potash, either alone or in
various combinations. A mixture containing all three of these
1s known as a complete fertilizer. These elements are not chemi-
cally pure but are contained in various compounds which are
known as carriers. The most common carriers of nitrogen are
ammonium sulfate, sodium nitrate, dried blood, tankage, cot-
tonseed meal, and cyanamid. For phosphorus the carriers are
usually superphosphate or bone meal and for potash, muriate
or sulfate of potash. For the home gardener commercial fer-
tilizers are valuable and as a rule it is more desirable to buy
mixed fertilizers than to attempt home mixing, even though
the potash is usually not needed.

Applying Fertilizers. — The kind of fertilizer to apply will
depend on the crop, on the physical condition of the soil, on
the crops which have been grown on the land previously, and
the care the land has had. Since these factors vary widely from
farm to farm and even climatic conditions are different in the
various parts of the state it is impossible to give specific recom-
mendations.

As a rule nitrogen is deficient in sandy soils, in highly acid
soils, and in soils where large quantities of straw or other plant
residues low in nitrogen have been applied. Often the nitrogen
in the soil does not become available to plants rapidly enough
during periods of high temperatures or of excessive rainfall,
or during the cool early season of the year. Under the above
conditions the application of a fertilizer carrying nitrogen may
be profitable.

Lack of available nitrogen is indicated by slowness in the
growth rate of the plant and a yellowing of the foliage. Vege-
table crops which respond most quickly to liberal applications
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of nitrogen are those which are grown mainly for their foliage.
These include lettuce, Swiss chard, cabbage, spinach, celery,
kale, and some others.

Phosphorus is most often deficient in the heavy soils and
those of high acidity. However, many soils which do not show a
deficiency in phosphorus can be benefited by an application of
phosphorus, as it may make available other plant nutrients.
The ? ck of phosphorus is often indicated by much the same
symptoms as is a lack of nitrogen, that is, a dwarfing and a
yellowing of the plant. The vegetable crops that most often
respond to liberal applications of a phosphorus-carrying fer-
tilizer are those which are grown for their fruits including
tomatoes, peas, beans, muskmelons, and watermelons.

Potash is seldom lacking in Kansas soils and where one is
mixing fertilizers, potash-carrying materials may be eliminated
from the mixture. When one buys a complete fertilizer and has
an opportunity to select from several formulas he can often
save money by buying a fertilizer low in potash. The vegetables
which sometimes respond to a potash fertilizer are the root
crops such as onions, beets, carrots, potatoes, and parsnips.

Amount of Fertilizer to Apply. — The amount of fertilizer to
apply depends on several factors. These factors include the crop
being grown (Table II), the treatment the soil has had, the
previous crops which have been grown on the soil, the type of
soil, and the amount of fertilizer previously applied. Ordinarily
mixed fertilizers in packages come prepared for the home gar-
den and contain directions for the use of that particular fertil-
izer. If these directions are followed, good results are usually
obtained. Using smaller quantities than recommended will save
in the amount of fertilizer used but often fails to give results
comparable with the recommended application. Excess use of
fertilizers results in damage to the crop and may have a harmful
effect lasting several years. The amount of commercial fertil-
izer to be used depends on the organic matter in the soil. The
greater the amount of organic matter, the more commercial
fertilizer one may use.

Kind of Fertilizers to Use. — In Table II are given specific
fertilizer applications. These are for specialists who are grow-
ing a large quantity of one or a few kinds of vegetables. They
will apply to the home gardener but it is usually too expensive
to have on hand so many kinds of fertilizers for a small garden.

The home gardener can, as a rule, get reasonably satisfac-
tory results from such commercial fertilizers as he may see fit
to use by having just one kind or one formula on hand. As has
been indicated in previous discussions Kansas soils, as a rule,
are most apt to need nitrogen and phosphorus and are usually
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TABLE IIL—THE USE OF COMMERCIAL FERTILIZERS AND MANURE.
Pounds Manure Method of

Vegetable Formula per acre (a) per acre application
Asparagus 4-4-4 1256 10 toms Hill
Rhubarb 4-4-4 225 20 tons Hill
Spinach 4-8-4 126 Legume Broadcast
New Zealand spinach 4-8-4 100 Legume Hill
Chard 4-4-8 100 Legume Row
Celery 4-12-4 300 16 tons Row
Lettuce 4-10-1 1500 16 tons . - Broadcast
Cabbage 4-10-2 1500 30 tons Hill
Cauliflower 6-8-6 1300 30 tons Hill
Best 4-7-4 800 18 tons Row
Carrot 4-T7-4 800 20 tons Row
Parsnip 4-7-4 1000 18 tons Broadcast
Turnip 2-4-0 800 2b tons Row
Radish 5-10-3 900 20 tons Broadcast
Horseradish 5-10-3 1000 30 tons Broadcast
Onion 4-12-4 1100 16 tons Row
Potato 4-12-2 750 10 tons Row
Sweet potato 3-8- 800 8 tons Row
Beans (snap) 4-12-4 500 Little Row
Peas 4-12-4 100 Little Row
Beans (pole) 4-12-4 600 Little Hill
Tomato 1-4- 1000 20 tons Hill
Cucumber 4-12-4 300 16 tons Hill
Muskmelon 3-12-2 600 b tons Hill
Watermelon 3-12-2 600 3 tons Hill
Sweet corn 2-6-2 400 10 tons Hill

(a) One third or one fourth of this application should be made at one time.
Allow ten days to three weeks between applications. If no water has been
applied between fertilizings it is probable that the material has not been used
and additional applications may he omitted.

lentifully supplied with potash. Therefore, in buying a mixed
ertilizer it would be well to buy one which contains little or no
potash and is relatively hi%h in phosphorus. Often a local fer-
tilizer merchant knows which brand is satisfactory for local
conditions and will su%gest reliable applications for the home
garden. County agricultural agents also will give one this in-
ormation or inquiries can be sent to the Agricultural Experi-
ment Station in Manhattan.

Time and Methods of Applying Fertilizers.—Manures are
best broadcast previous to plowing or spading. Commercial
fertilizers are usually best a1i>plied just previous to the last disk-
ingkor before the crop is planted. They may be broadcast and
disked into the land.” When they are applied at planting time
they may be applied to the hill or in the row near the seed or
plant. Care should alwaysbe taken that seed or newlfi set plants
are not in direct contact with the undissolved fertilizer. With
the vine crops or tomatoes it is probably best to appl}lr the fertil-
izer only to the hill. Where row crops are being planted and
where the rows are close together, broadcasting is probably the
most desirable method. Gardeners specializing in certain vege-
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tables usually have attachments to the planters that will drill
the fertilizer into the soil and mix it with the soil in the bottom
of the furrow. It is better to make small applications three or
four times during the growing season than to make one heavy
application early in the season.

Lime. — Lime is used principally as a soil amendment, its
purpose being to develop a less acid or a neutral condition in
the soil, The calcium in lime is one of the essential elements in
the plant but most soils contain enough calcium to supply the
needs of the plant. Some vegetables grow best in soils that are
neutral and still others require soils that are definitely alkaline.
Those vegetables which are normally somewhat tolerant of an
acid soil are beans, chicory, corn (sweet and pop), parsley, po-
tato, radish, tomato, turnip, and watermelon. Those vegetables
which prefer a neutral soil are Brussels sprouts, carrots, chard,
collards, cucumbers, dandelion, endive, kale, kohlrabi, peas,
pumpkin, rhubarb, squash, broccoli, cabbage, cauliflower, egg-
plant, martynia, muskmelon, and mustarc% Those which are
benefited by high liming and thus are said to be somewhat tol-
erant of alkaline conditions are asparagus, beets, celery, leek,
lettuce, onions, parsnips, peppers, salsify, and spinach.

There is some danger of overliming even when one is at-
tempting to grow alkali-tolerant plants on a soil which is orig-
inally somewhat acid. The injurious effect of lime under such
conditions probably is due to its making unavailable certain
pl%{lt nutrients which are necessary for the growth of vege-
tables.

Soils which have been intensively cultivated, heavily
cropped, overwatered, and treated with acid-forming fertilizers
are likely to become acid. In the southeastern section of Kan-
sas there is a considerable area which is acid. In the other
parts of the state there is probably more land neutral or slightly
alkaline than acid.

A chemical test is the only way to be assured that a soil is
acid, neutral, or alkaline. There are on the market several
cheap and effective soil testers; nearly every county agricul-
tural agent is equipped to make these tests or samples of soil
for testing may be sent to the Agricultural Experiment Station
in Manhattan.

Application of Lime. — The amount of lime applied will de-
pend on the original acidity of the soil, the crops to be grown,
and the form of lime applied. (Table III.) In applying lime
there is more danger OF overliming sandy soils than heavier
soils. There is less danger of injury to crops when ground lime-
stone is used than when other forms are used because the ground
limestone is slower in action. Limestone may be applied by
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hand, with a fertilizer attachment, or with a lime sower. One
pound of hydrated lime to 25 square feet of garden each three
years will correct the acidity of a very acid soil.

TABLE IIIL.—RELATIVE RESPONSE OF VEGETABLE CROPS TO LIMING
OF ACID SOIL.

High Response Medium Response Low Response Indifferent
Asparagus Cabbage Brussels sprouts  Bush Lima bean
Beet Caulifiower Carrot Chicory
Celery Chinese cabbage Collard Cress
Leek Martynia Cucumber Field hean
Lettuce Muskmelon Dandelion Parsley
New Zealand Mustard Eggplant Potato

gspinach Pepper Endive Radish

Okra Swiss chard Horseradish Rutabaga -
Onions Kale Snap bean
Parsnips Kohlrabi Tomato
Salsify Pea Turnip
Spinach Pole bean

Pumpkin

Rhubarb

Squash

Sweet corn

STARTING VEGETABLE PLANTS

Good seed are essential for a successful vegetable garden. As
the cost of seed is a relatively small item with vegetable crops,
the gardener can hardly afford to sacrifice the success of the
garden for a slight saving in the cost of seed.

Good Seed. — Good seed must be clean, viable, free from dis-
ease, and true to name. No vegetable seed are entirely free from
impurities and too frequently one finds samples which contain
considerable dirt or refuse. While most vegetable seed produc-
ers are careful in supplying seed which are true to name the va-
rieties of vegetables are not yet satisfactorily standardized. This
results in considerable confusion in labeling of the varieties and
is the most important reason for getting seed from an estab-
lished, reliable source.

Time of Starting Seed.—The time and method of planting
seed often determines to a large extent the success or failure of
the crop. Even with good seed and properly prepared soil, suc-
cessful gardens cannot be had unless the planting is done at
the right time and in the proper manner.

One cannot give exact dates for the planting of vegetable
seed or plants because the weather varies from year to year
and, in a state as large as Kansas, in different parts of the state
at the same time. In the planting table and in the garden plans,
Table IV and figures 4, 5, and 6, dates are given which are the
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best average dates over a period of 10 years in Manhattan. North
from Manhattan, for eacﬁ 100 miles, the average date is post-
poned about ten days and south the date is set ahead at the
same rate. The exacttime of planting is determined by the con-
dition of the soil, the weather conditions, the kind of crop, and
the time at which it is planned to harvest the vegetables. Since
earliness is not an important factor in the home garden and
since seed do not germinate, nor do plants develop, in the cool
ground and during the short days of the early spring there is no
need to hurry the planting of the garden. In Kansas, moisture
conditions are the most important factors to be considered, and
when the soil moisture is such that planting can be done with-
out harm to thedphysical condition of the soil the seed of the
cool crops should be sown. If irrigation is available and prac-
ticed even this factor can be controlled.

With regard to germination, vegetable crops are grouped
into three classes: (1) Those which are hardy or will withstand
some frost, but quickly deteriorate in the warm dry weather of
the early summer. These include lettuce, radish, spinach, and
similar crops. (2) Those which will withstand some frost and
will germinate and grow well in the cool conditions of early
springrand continue growth during the hot, dry weather of sum-
mer. These include nearly all of the root crops except the sweet
potato. (3) Those which are tender and will not germinate when
the ground is cool and will not grow when the weather is cool.
These include the various vine crops, sweet potatoes, and pep-
pers.

Planting the Seed.—Many different rules are given regard-
ing the planting of seed. However, in general, seed can be
lanted about three times the depth of their greatest diameter.
light soils seed are planted deeper than on heavy soils and
when there is a plentiful supply of moisture there is less need
for deep planting. For this reason seed are thinly covered in
the early spring.
Straight rows add to the appearance of the garden and make
cultivation easier and more rapid. (Fig. 9.) This can be se-
cured by using a line or markers of various kinds.

Methods of Planting.— Plantin% by hand is the common prac-
tice in home gardens. Commercial gardeners plant seed with
drills but the small quantity of one kind of seed used does not
justify the expense of the seed drill for the home gardener. For
small seed a furrow may be made with a rake handle and for
large seed a furrow may be made with the corner of a hoe.
Small seed may be sown directly from the packet by moving it
slowly over the row and tapping it lightly with the finger. Larger
seed such as peas and beans should be evenly spaced and dropped
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individually. Seed should be covered immediately after they are
dropped in the furrow to prevent loss of moisture from the soil.
If the soil is dry at planting time, the soil should be firmed by
walking down the row on the ball of one’s feet or tamping firm-
ly with the back of the hoe.

Fia. 9.—A pgarden neatly arranged. Straight rows at planting time
also make cultivating, spraying, and harvesting easier.

Rate of Planting. — In determining the quantity of seed to
plant one must consider the viability of the seed, the time of
planting, the physical condition of the soil, the vigor of young
plants, and the possible loss due to insects. (Table IV.)

Seed of low wviability should, of course, be planted more
thickly than those of high germination and this is the principal
reason for germination tests which should be made two or three
weeks in advance of the planting. Seed planted when the soil
and weather conditions are not the best for germination should
be planted thicker than when conditions are favorable. In order
to make sure of a full stand, seed which produce weak plants
such as carrots or parsnips may be planted more thickly than
radish or lettuce. Plants which are very susceptible to the rav-
ages of insects such as the cucumbers and melons are often
planted more thickly than is necessary to secure a good stand.
The cucumber beetle, for example, may attack a crop and de-
stroy half of the plants and in order to secure a satisfactory
stand twice the normal amount of seed must be planted.

Thinning Vegetable Plants. — To insure a good stand one
usually plants the seed of the vegetables rather thickly. This
results in a very thick stand of seedlings. These surplus seed-
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lings must be removed by thinning as soon as it is seen that
there are too many. When the thinning is postponed until the
plants have grown to partial maturity the production is lowered,
the quality 1s impaired, and the loss from insects and diseases
increased. Crowding is as injurious to plants as it is to humans
or animals, and plants once stunted by lack of moisture or plant
food from crowding will never develop properly or so well as
those which have been thinned early in their development. The
damage done to crowded plants is due largely to the lack of
moisture and plant nutrients available to each plant. Thinning
of the home garden vegetables is usually done by hand and the
most favorable average distance between plants in the row is
shown in Table IV.

HOTBEDS AND COLD FRAMES

Commercial gardeners or others who plan to have a large
area devoted to vegetable crops and who must have, for one
reason or another, very early plants, can use hotbeds and cold
frames to advantage. For the home gardener hotbeds which
may be manure heated, flue heated, or electrically heated
usually are not necessary. Information discussing the use of
these types of hotbeds is available from the Agricultural Ex-
periment Station. The cost of the frame, the labor involved, and
the general hazards of starting plants in hotbeds reduce the
possible saving for home gardeners. Such plants as head let-
tuce, cabbage, and peppers, which will not mature under ordi-
nary conditions unless set out as plants, can be purchased more
economically from a commercial gardener. Plants produced by
a reliable commercial gardener are more apt to be satisfactory
in that they are properly grown and hardened off and are in
the proper condition for transplanting at the time when this
should be done.

Recently it has become a custom to import from other states
young vegetable plants for setting out in the gardens in Kansas.
These plants are usually cheaper than home-grown plants but
often are infected with disease, such as wilt of tomatoes or cab-
bage, or other pests such as nematodes causing the “club root”
of many of our vegetables.

While it is probable that every effort is being made by south-
ern growers to prevent the shipping of such infected plants, too
many cases of infection of gardens from this source are found in
Kansas to warrant the use of these plants. Once the gardens
become infested with diseases or nematodes it is almost impos-
sible to eradicate the pests. They will spread rapidly and far.
For the welfare of one’s garden as well as the vegetable indus-
try of the state it is undoubtedly desirable to use home-grown
plants for the garden even if the cost is thus increased.
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CULTIVATION

Benefits of Cultivation.—There is a great deal of misconcep-
tion as to the reasons for or the benefits derived from cultiva-
tion of garden soils. The conservation of moisture and plant
nutrients, otherwise used by the weeds thus destroyed, has been
found to be the major benefit derived from cultivation. The con-
servation of moisture by the formation of a soil mulch, formerly
held to be of importance, has been shown to be of minor sig-
nificance. Another reason given for cultivation is the increased
nitrification resultinngrom a more rapid warminﬁ in spring
and better aeration. Raising the temperature of the soil may
increase early nitrate formation somewhat, particularly in
heavy soils, but on light soils a dust mulch apparently has Tittle
effect on warming, aeration, or moisture conservation.

It is conceded that cultivation usually increases the yields
of croF plants but this increased yield is apparently due almost
entirely to weed control. Consequently only such cultivation as
is necessary for weed control is to be recommended. Experi-
ments conducted at some agricultural experiment stations indi-
cate that frequent deep cultivation of the soil is actually harm-
ful to vegetable crops for most of the feeding roots are found
in the upper 2 to 4 inches of the soil. Consequently frequent
deep cultivations tend to cut these feeding roots and thus have
a harmful effect on plants. This probably explains why allow-
intg the soil in the garden to become firm and scraping the weeds
oft as they appear produces as good crops as does deep cultiva-
tion.

Hoeing and Weeding.— For the farm garden, cultivation by
a horse-drawn cultivator is probably the best, the quickest, and
the most satisfactory method of accomplishing this necessar
work. For larger gardens which are not Eorse cultivated, whee
hoes are satisfactory. For the smaller gardens, hand hoeing has
no equal. No matter which type of cultivation one uses in the
vegetable garden, considerable hand weeding is necessary. It
is impossible, even with hand hoeing, to work between small,
%oung plants without injuring them. Therefore, one must pull

hand the weeds between the seedlings. No weeds should be
allowed to go to seed even late in the fall after harvest. If a
garden has been properly cultivated for two or three years weed
seed in the garden soil will be reduced to such a low point that
weeding should occupy but a small amount of the gardener’s
time.

When to Hoe.—Weed control is the most important function
of cultivation and, therefore, hoeing should be done at a time
most favorable for the destruction of weeds. This, of course, is
while the weeds are small. The best time, therefore, to culti-
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vate isjust after the weeds break through the surface of the
soil for at that time roots are small and the plants are easily
destroyed. Cultivation at this stage also may be shallow and
as has been mentioned, deep cultivation is not desirable in the
vegetable garden. There isno reason for the somewhat common
practice of cultivating the garden at regular intervals. Under
some conditions it is necessary to cultivate more than once a
week and under others a month between cultivations might be
permissible. As a rule it is desirable to cultivate the vegetable

garden soon after a rain or an application of irrigation water.
Cultivation immediately after a shower of less than one half
inch is apt to do more Karm than good as it hastens the drying
of the surface soil which contains practically all of the moisture
from such a rain.

Mulching. —Mulching vegetable gardens has become a com-
mon practice in Kansas. In general two types of material are
used for this purpose. One is the heavy paper known as mulch
paper; the other is straw, grass clippings, or similar material.
Experiments conducted indicate that the use of the mulch in-
creases the yields of practically all crops, but that this increase
is less with root crops than with other crops. Where straw a
year or more old is available, or where grass clippings and simi-
lar materials can be used, these have been found to be satisfac-
tory, but where they are not available the use of paper mulch
can be recommended. Whenever these materials are used for
mulching the garden they should be removed and burned at the
end of the garden season. This burning will destroy insects and
disease spores and lessen the danger from the accumulation of
excessive amounts of organic matter.

GROWING VEGETABLES

Perennial crops occupy the land for many years and must
be located where they w1lf, not interfere with plowing the gar-
den. In the home garden they should be planted to one side
so the remainde of the garden can be treated as a unit. Aspara-
gus and rhubarb are two commonly grown perennial crops for
Kansas gardens.

Asparagus.— Asparagus can be grown on nearly all kinds of
soils but a deep, fertile, loose soil is to be preferred. The soil for
asparagus should be thoroughly prepared, for the crop occupies
the land for many years and there 1s little further opportunity
for improving the soil after the roots are planted. The land
should be well plowed but the old practice of deep plowing and
trenching or subsoiling need not be practiced. Before plowing,
the ground should be well manured. It is often desirable to
spend two or three years in preparing the land for asparagus
so that large quantities of manure may be worked into the soil
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and weeds brought under control before asparagus plants are
set out. Asparagus does not do well on acid soils and where
such soils are prevalent, liming is necessary.

It was once considered necessary to salt asparagus beds.
Experimental results with the use of salt have been conflicting
and are not very conclusive but in Kansas salting certainly is
not essential, for good asparagus is grown without the use of
salt. Proper weed control will give the same good results that
salting will without its dangers.

One-year-old crowns are generally recommended for plant-
ing. Only crowns containing large buds should be used. The
depth of planting varies from 4 to 12 inches, depending on the
kind of soil. The practice of planting16 to 18 inches deep is
unsatisfactory as it delays growth and results in decreased
yields. The rows may be spaced from 3 to 5 feet apart and the
usual spacing between plants in the row is from 16 to 20 inches.
The crowns should be planted as early in the spring as the soil
can be got in good condition, certainly before growth begins.
The crowns are set in furrows and the roots should be spread
out by hand. As soon as feasible the crown should be covered
to a depth of 2 or 3 inches with loose soil. When the crowns send
shoots through the soil, new soil is drawn in and this is repeated
so that before the end of the growing season the furrows are
filled. The crowns should never be covered to a full depth of
the furrow at first for many buds are apt to be smothered before
reaching the surface.

The first year after the crowns are planted no cutting should
be made from the asparagus. Only two or three cuttings should
be made the second year. The third year a cutting of two or
three weeks’ duration may be recommended and after the third
year a six weeks’ cutting will do no harm. A mature patch
may be cut as long as the qualit{ of as%aragus cut is satisfactorf.

After frost has completely killed back the tops they should
be removed and burned. When the (iground has frozen to a depth
of 3 or 4 inches the entire area should be mulched. In the spring
the mulching may be removed from each hill after the weather
has warmed up and growth is commencing. The mulching
material may be left on the ground during the earlY art of the
summer and if this is done hoeing and weeding will be reduced
to some extent. Before the plants get too bushy in the summer
the excess mulchin%1 should be removed and the balance spaded
into the ground. Though of value, this mulching is not neces-
sary in Kansas.

Rhubarb.—The rhubarb plant is resistant to cold and dry
conditions and, therefore, thrives in Kansas. A dormant period
does not seem to be essential but the tops of the plants are killed
at temperatures slightly below freezing. Rhubarb is grown on
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many kinds of soil but it seems to do best on a fertile, sandy
loam. The preparation of the soil is the same as that recom-
mended for asparagus.

Rhubarb is best grown from divisions of old plants for there
is too much variation in plants produced from seed. The old
crowns may be cut in as many pieces as there are good strong
buds. The rows are usually spaced 4 feet apart and the plants
are set from 2 to 3 feet apart in the row. Spring planting 1s rec-
ommended. Year-old roots are planted in the garden. In Kan-
sas early spring planting is preferred.

The preparation and subsequent care of the land for rhu-
barb are the same as for asparagus. The harvesting season is
short, rarely extending over two months. The leaf stalks are

ulled, not cut, from the plant and only the largest and best
eaves are used. After the harvesting season is past, the plants
are allowed to grow as they will and tillage is continued when
needed to control weeds. The more luxuriant the growth one
year, the better the crop the following year.

After a rhubarb planting has stood for several years it be-
gins to produce a smaller crop each year in spite of the best of
care. This is due in part to a depletion of the soil nutrients and
in partto an overcrowding of the plant roots. Usually it is better
when this condition begins, to prepare a new place for the crop,
and by using new roots, continuous rhubarb production is pos-
sible as one need not destroy the old patch until the new one
begins to produce. When sufficient land for such practice is not
available one can renew the planting by root pruning. Root
pruning is accomplished by trimming the roots where they
stand with a plow or a spade, breaking off the strong projecting
parts. This reduces the overcrowding of roots and renews the
plantation satisfactorily.

Annual Crops.—In a general bulletin for the home vegetable
gardener, it is not necessary to go into great detail regarding
the culture of each garden crop grown. The commercial gar-
dener can secure pul%lications (?ealing with the growing of in-
dividual crops on a large scale.

In this publication vegetables have been divided into three
groups. The care of the vegetables in each of these groups is
very much the same. Those vegetables which it is recommended
be planted before the middle of April have three requirements
in common. They are: A soil rich in nitrogen, large amounts
of soil moisture, and a relatively short growing period. Vege-
tables which are to be planted after the middle of April but be-
fore May will not germinate so well under the cool conditions
of the very early spring but will grow well during the hotter
weather of late summer. Those vegetables which are to be
planted after the first of May are very susceptible to frost injury.
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They will, however, grow very rapidly during the heat of the
summer and are killed by the first frost in the fall.

In planning the garden it is convenient to put the plants of
each of these groups together so early plantings will be con-
secutive and those vegetables which do not produce satisfac-
torily during hot weather may be removed ?rom the ground
and the ground either replanted to vegetables which tolerate
heat or kept fallow and free from weeds for the planting next
spring.

SOME SPECIAL CULTURAL REQUIREMENTS

Beans and Peas. — This group of plants for Kansas includes
the broad bean, kidney bean, scarlet runner or multi-flora bean,
lima bean, tepary bean, soybean, cowpea, and pea. While beans
and 1peas belong to the same family (Leguminoseae) their cul-
tural requirements have few points in common. Nearly all of
the beans grown in America are warm-season plants, while the
pea is relatively hardy and grows best under cool conditions.
Beans and peas, in common with other legumes, are capable of
utilizing atmospheric nitrogen by the aid of bacteria found in
nodules on the roots of the plants. As soil improvement crops,
they are of little if any value to vegetable gardeners.

As beans are very susceptible to frost injury the seeds are
planted after all frost danger is past and the ground has warmed
up considerably. Seed should be secured from very reliable
sources to insure freedom from bean anthracnose, a seed-borne
disease not controllable by seed treatment or spraying but de-
structive to seedlings and mature plants. It also attacks the
pods thus reducing yields.

Bean foliage is attacked by aphids and by chewing insects.
Aphids are easily controlled by spraying with a contact insecti-
cide. Chewing insects such as shot-hole beetles and worms pre-
sent a more serious problem for the arsenate of lead usually
recommended for control of these pests burns the bean foliage,
causing more damage than the insects. Hellibore or pyrethrum
must be used instead of arsenate of lead.

Because of the long growing season required by beans they
are not successful in the fall garden but by using various types:
namely, wax, bush, lima, and pole, and by making several plant-
ings, one may have beans throughout the summer.

Peas, though also legumes, are very different culturally.
They will withstand late spring frosts and deteriorate very
quickly in warm weather. They are satisfactory for a fall gar-
den. Aphids often attack pea plants and will quickly ruin the
crop. Thorough and frequent spraying with a contact insecti-
cide will control them. Peas require a plentiful supply of nitro-
gen and moisture.
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TABLE IV.—VEGETABLE VARIE]
Vegetable Varieties Recommended ! lﬁ:;e‘
ASparagus ... i Palmetto, Martha Washington..........cccoiverrsscnnnes , March 1*
Bean (bush) ......cccceenens Golden Wax, Stringless Green Pod... e May 10 ..
Bean (Lima) ...... vosaens | BUSh LiMa .iiviiiiinninicniinnnieseesioneien May 10 ..
Beot iiiiiieininiincinnieeian Crosby’s Egyptian, Detroit Dark Red..... April § ..
Cabbage (spring) ......| Marion Market,** Golden Acre ...... March 2§
Cabbage (fall) ....coereee Copenhagen Market ......... T June 15*
carrot ...viinnienns Chantenay, Danvers Half Long... April § ..
Celery Cabbage ... .| Chain Giant Smooth......c..ceceereeeenn | April & ..
Corn (8Weet) ..civveenins Stowell’s Golden Bantam........oeeerernrerns | May 10 .
Corn (sweet, 1ate).......| Honey June, Colonel........cooererernrrercreerrssnen | June 10.
Cucumber (pickling)...| Boston PicKlNEZ .......ccveecreriscvssnreiesniennns . May 10 .
Cucumber (slicing)....| Arlington, Davis Perfect......cccccciciririrerinenes «! May 10 .
Eggplant ... wenees | Black Beauty, Florida High Bush........cceecievennnn. © May 10*
Kale i Green Curled ... eeraseserissssasenes wee | April 5 ..
Lettuce (head) ... Mignonette, New YorK..........coeevenrvennns .i March 26
Lettuce (leaf) ..... Grand Rapids, Black Seeded Simpson... .. March 25
Muskmelon Hearts of Gold PollocK...uiiereerisrerirerarensnnes veaene ‘ May 10 ..
Okra ...oceveas ‘White Velvet ....coceeinne. May 10* .
Onion (8et8) ..ccccvvvinennns White, Red, Yellow March 25
Onion (seed) ..... .| Yellow Danvers, Prizetaker, Red Globe.............. March 25
Onion (plants) | Spanish, Bermuda ......ccceinieeeerenneerreeenceenisiereresens March 25
Parsley ....occceveernnenennens Dark Moss Curled.. March 25
Parsnip ... .| Hollow Crown . March 256
Peas (early) .. «.| Perfectah,** Benah,** Little Marvel. . April 1 ..
Peas (late) ... ol MArdelah* ¥ eeeeeeeevseesersserereerene wi May 15 ...
Pepper ... «| Ruby King, World Beater.......ccceeiereirrerninsnseerennes May 10* .
Potato (Irish) ... Cobbler, Early Ohio, Triumph...cceeerererieeneeininas .. Marech 17
Potato (sweet) ... Nancy Hall, Jersey, Porto RiCO...cccvevveirnnveirssnnens | May 10",
Pumpkin (early) . SMAll SUZAT cevrvrviieeriiiriiiiiiiereneeserrertnesssesserernsasnses May 1 .....
Pumpkin (late) ..., Winter Queen, HUDDALA....ccccrcrrereriierererarreersorarens May 20 ...
Radish (early) ..... ‘ Scarlet Globe, Grand Rapids...c.ccccccrirereereeenserenes March 25
Radish (summer) ....... | WHhite StraBbUTE iicveceinriinimminiiieeeirerenmosesseesnsens June 20 .
Rhubarb ... e Flare, LIanils ....ccccvveiniiiminiiicininenseaneienen, ! March 1*
Salsify ..ovovvevninieenenn ’ Sandwich Island, Mammoth.i..eereereinsninne ‘ April 20 .
Spinach Bloomsdale, SaVOY iceviccinieiiiiiuinieieeeisiesenneieseens . Mareh 10
Spinach (New Zealand) | EVOTIaStY ...eeecoreersreeerrererrrersreosonsersrssesessserssessesnns " May1...
Squash ....cceiiineneeiineenn White Bush, Hubbard, ACOrn......uuuieriiseecsonns April 30 .
Swiss Chard ........ veessns | LUCUIIUS  1uvevvuimenenireeraninnnneimmmrnieieeesseesereseneeeerseessnes April 25 .
Tomato (red) ............ Louisiana Red,** Rutgers,** Marglobe**......... May 10* .
Tomato (pink) ............ Louisiana Pink,** Gulf State Market**...... .. May10*,
Turnip (early) ......... ol Purple White TOD .. icieresirneerereseesesseersaneee .| March 30
Turnip (late) ..o Purple White ToD...cccvvvreeeervrrirenrnnnns, July 256 ...
‘Watermelon ............ v | Kleckley, Tom WatB0M......vivieiererierssnseenenesseseennns April 80 .

* Date for setting plants in garden.

** Disease resistant.

Note—Varieties recommended are those found desirable in the trial grounds
of the Agricultural Experiment Station at Manhattan. In most cases the first
variety {s the one found most desirable for the home garden, irrespective of
earliness or quantity of yield. The second and third varieties are recommended
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IST AND PLANTING TABLE.

Amount of seea | Flaptsorsecifer|  Fluing Daya s
1 oz. to 800 plants........ 30 plants ... | 18”7 x 86", | 8 yrB.
11b. to 50 £t. ceeerreeeiens . 4 1bs. seed.eeenn. . 47 X 167 75 to 80
1 1b. to 50 ft. . 1 1b. seed... 6” x 16” | 72 to 82
2 0z t0 60 ft. ... 11% oz. seed...... 4” x 167, «~' 40 to 5B
1 oz. to 2,000 Dlant we | 60 plants ....... i 18”7 x 247... ' 90 to 110
1 oz. to 1,600 plants s 75 plants ......... 2’ X Buirinienns 116 to 125
1 oz to 100 ft. ... 1% oz, seed........ 47 X 18”.ieines 110 to 125
1 oz. to 100 ft. . 1% oz. seed........ 6”7 x 18”.iiiienis 80 to 90
11b. to 100 hills.... 1% 1bs. seed..... 20” x 40”.. 110 to 120
1 1b. to 100 hills.... 13 1bs. seed.....| 2’ x 4. 90 to 110
1 oz. to 650 hills...... 1% oz seed ....... 6’ X 6/ 0uuuees . 100 to 120
1 oz. to 50 hills..... 14 oz.80ed .o | 87 X 6'0iiiiiins 100 to 120
1 oz. to 1,600 plants. 18 plants ... 20”7 x 30” 110 to 180
1 oz. to 2,000 plantsu- 14 0z. seed........ | 8” x 830”.. 100 to 125
1 oz. to 2,000 plants..... 1, oz. seed........ 4”7 x 16”..... 90 to 110
1 o0z. to 150 4 A, . 14 oz. seed........ 6”7 x 16” 70 to 80
1 0z. to 50 hills ...eeveeens 1% 0z. seed........ 68/x6 ...t . 80 to 100
1 oz. to 1,600 pla,nts ----- 3 plants 127 x 30”... 100 to 120
2 1bs. to 100 tt cerererinens 1 1b. sets 4”7 x 18”..... 55 to 66
1 oz. to 100 ft. 1 oz. seed 4”7 x 16”7..... 115 to 120
1 pt. to 25 ft. b | . 47" x 16”7... 76 to 120
1 oz. to 100 ft. 14 oz. seed.... 6” x 16”.. 50 to 60
1 oz. to 40 ft. ..... 1, oz. seed P47 x 167, 130 to 145
11b. to 60 £t. ..... 1 1b. seed ., 8”7 x 168”.. 70 to 80
11b.to 50 ft. coovivererinnns 3 1bs. seed......... | 687 x 18”.... 65 to 75
1 oz. to 1,500 plants.... | 15 plants . 18”7 x 30”.. 110 to 135
1 bu. to 5,000 f£t. .......... I 21 DUS. seeerenens P97 % 307 eieneens 100 to 110
33 slips to 100 £t. e | 35 plants ..o 120 to 130
1 oz. to 90 hills......cceeuee | % oz. seed.... 90 to 110
1 oz. to 30 hills.. w . Y% oz, seed. .90 to 110
1 oz. to 100 ft. .| 1 oz seed.. 25 to 35
1 02. t0 2B £t vorevererreeree | 2 oz, seed.... 50 to 60
10z . to 50 £t. wieenriniinnns | 12 plants .....eo. 2 yrs.
1 0z, t0 80 £E. vorverrrrroonr \ 1% oz. seed 100 to 110
1 0z, to 60 ft. cooovriiiiennn 14 oz. seed 60 to 65
1 0z, t0 50 £t. cevrvrerrenerns ‘ 1 oz. seed........ 90 to 110
1 oz. to 50 hills........ 1% oz, seed 1 90 to 120
102 t0 60 ft. cooviiveninnnns % oz. seed 75 to 85
1 oz. to 2,000 plants..... 60 plants ......... 100 to 140
1 oz. to 2,000 plants..... 15 oz. seed........ : 100 to 140
1 oz. to 100 £f. ...coeereees ‘ 15 oz. seed... 115 to 130
1 02, t0 100 £t. vecrerrurennt \ % oz. seed 100 to 110
1 oz. to 50 hillg...ceeuerie, | 1% oz. seed 100 to 129

primarily for commercial production. Dates given are the average dates in
Manhattan, For each 10 miles north or south of Manhattan, add or subtract
one day. With careful planting of good seed, smaller quantities than those
recommended may be used. Planting distances are minimum. In very rich soil,
space farther apart. Where irrigation is practiced, plants may be set closer.
Days to maturity are days from planting seed to production of usable quantities.
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Bulb Crops.—The onion is the only bulb crop grown to a
great extent in Kansas. It is hardy and thrives best in relative-
ly cool growing seasons. The bulb crops belong to the same
genus, Allium, of the family Liliaceae, and their cultural require-
ments are similar.

The onion is divided into the Spanish, or foreign group of
varieties, and the domestic, or American group. The Spanish
types are not adapted for general growing in Kansas as they
require a longer growing season than the state normally has
and are difficult to cure for home storage.

Seed or sets may be used to start the plants. Yields are
greater with sets, but the increased yield seldom pays the in-
creased cost of sets. Seed planted where the plants are to mature
are the cheapest and usually the most satisfactory method of
growing onions. If seed are planted two or three times as thick
asthe final stand desired the extra plants can be pulled for green
onions. All extra plants must be pulled before the bulbs begin
to crowd each other in order to lessen losses due to insects, dis-
eases, and small or malformed onions. Early green onions are
grown from sets.

Thrip and spider are two serious insect pests of the onion.
Wide spacing of the plants, weed control, and general garden
sanitation for prevention are the most practical means of con-
trolling these pests. Diseases of the onion are not common in
a clean well-cared-for garden.

Onions for storing should not be pulled until the tops have
died down. Rolling the plants or otherwise treating them to
kill the tops reduces yields. After onions are pulled they should
be air dried either in the field or in a shed and then stored in
slatted crates in a cool, dry, light place.

Cole Crops.—Cole crops (cabbage, cauliflower, broccoli,
Brussels sprouts, kohlrabi, Chinese cab%age, and sprouting broc-
coli) are hardy and thrive best in cool weather, being started
in hotbeds in order to mature before the heat of summer. They
belong to the same genus, Brassica, and most of them to the

same species. The cultural requirements for all the crops in
the group are very similar and many of the same diseases and
insects attack them. Kale and collards are cole crops but for

convenience they are included with pot herbs or greens.

The plants should be set out as early as possible. Fall cole
crop seed should be sown in early June and the seedlings kept
actively growing until harvest. The cole crops are all subject
to insect attacks and must be watched carefully to control them.
A contact insecticide for aphids and arsenate of lead for cab-
bage worm are satisfactory and safe sprays, if the plants are
carefully washed before being eaten or solcf.,

Cole crop diseases are largely soil-borne and are avoided
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by using locally-grown plants, liming the soil, and practicing
rotation. Plants grown in other states and shipped into Kansas
are the source of much disease loss in cabbage and if locally-
grown plants are available they should be used.

Cucurbits or Vine Crops. — The cucurbits or vine crops are
tender annuals grown for their fruits. They include cucumber,
muskmelon, chayote, watermelon, pumpkin, and squash. These
crops thrive only in hot weather and will not withstand frost.
All of them belong to the same family, Cucurbitaceae, and all
have similar cultural requirements as well as many of the same
disease and insect pests. The plants in this group are mone-
cious, the stamens and pistils being borne on separate flowers
on the same plant. The various kinds may be grown in adjacent
hills without affecting the quality of each other.

Red spiders, cucumber beetles, borers, and aphids all attack
these plants and must be watched for carefully. Leaf spot dis-
eases are also serious in some years but can be controlled by
spraying with Bordeaux mixture. Soil-borne wilt is also a dis-
ease of this crop and is prevented by rotation and liming.

Greens. —Greens crops (spinach, New Zealand spinach,
chard, kale, mustard, collards, and dandelions) are grown for
their foliage, therefore, they must make a rapid growth in order
to be crisp. The crops mentioned in this section are of easy
culture and are in greatest demand in the spring and fall, ex-
cept chard and New Zealand spinach which do best during the
warmer portion of the growing season. Many wild plants such
as dandelion, several species 0% dock, lambs quarter, wild cress,
pokeweed, milkweed, and others are used as greens, as are tur-
nip and beet tops.

The need for green food has been greatly emphasized during
recent years on account of the increased knowledge of the
value of the essential salts found in green plants, and especially
because such plants are rich in vitamins.

Spinach, mustard, kale, and dandelions are cool-weather
crops and are excellent for spring or fall gardens. All are
started from seed and deteriorate rapidly in the summer heat.
All are attacked by aphids which can be controlled by contact
insecticides.

Swiss chard and New Zealand spinach are excellent summer
greens. Swiss chard is a member of the beet family but does
not produce a fleshy root. The yellow-green leaves are used and
must be harvested while tender. The chard plant can be cropped
all summer if one will pull a few leaves each time leaving the
rest of the plant to continue growing and producing new foliage.
It is not attacked by insects or diseases of economic importance.

New Zealand spinach is not a member of the spinach family.
It is a low vining plant which grows best in hot weather. Seed
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are sown about corn planting time or sometimes are started
in pots in hotbeds. The plants will spread to a diameter of 3 to 4
feet so they should be widely spaced when set into the field.
The tips of the branches are the edible parts which are cut
3 or 4 inches long. A dozen plants will supply a family of four
with hot weather cooking greens for the summer.

Potatoes.—The average annual production of potatoes in
Kansas is now about 3,000,000 bushels. The potato contains
nearly 80 percent water in its uncooked state. Most of the re-
mainder consists of about 2 percent protein and 18 percent
starch. The potato is one of the cheapest and most common
sources of carbohydrate food,

In Kansas potatoes should be planted as early as possible,
in good corn soil, using northern-grown seed which have been
treated for rhizoctonia. The seed piece should weigh 1% ounces,
have at least one eye, be planted three to four inches deep, 9
inches apart in the row with the rows 18 to 40 inches apart, de-
pending on the method of cultivation. The successful grower
must spray for potato bugs and, for maximum yields, not dici%
until tllne vines are all dead. Cultivation should be only for wee
control.

Potatoes should be stored in a relatively moist room at about
40 degrees F. As a rule Kansas-grown potatoes will not store
profitably beyond Christmas.

Root Crops.—Commonly grown root crops are beet, carrot,
parsnip, salsify, scorzonera or black salsify, scolymus or Spanish
salsify, turnip, rutabaga, radish, horseradish, turnip-rooted
chervil, skirret, and celeriac. These crops thrive best in a cool
season and in a deep friable soil. Those requiring only a short

rowing period do better in spring and fall than in midsummer.

s all the root crops are hardy they may be planted early in the
spring and may be left in the garden until late in the fall. Seed
are nearly always sown where the crop is to mature. The roots
of some of them, as parsnip, may be left in the field during the
winter, being harvested as needed.

Salad Crops.—Salad crops include celery, lettuce, endive,
witloof chicory, parsley, chervil, cress, and corn salad. These
plants, in general, thrive best during the cooler parts of the
(gfrowing season, and, to be of the highest quality, growth must

e fairly rapid and continuous. Such growth is obtained in soils
rich in nitrogen and plentifully supplied with water. These
crops do not thrive during the warmest part of the growing
season in Kansas, though when planted in August they add to
the fall garden if irrigation is practiced.

Salad crops are appreciated more than ever before because
of the increased knowledge of their value in the diet. They
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are especially valuable for their vitamin content and the bulk
they supply. These crops generalily are eaten without cooking
and are the main ones so consumed.

Solanaceous Fruits.— These include tomato, eggplant, pep-
per, and husk tomato. They are all frost-tender plants pro-
duced for their fruits and usually started in hotbeds. Of these
plants the tomato is the most important. Details regarding its
culture may be found in Agricultural Experiment Station Circu-
lar 172, “Growing Tomatoes in Kansas.”

Culturally the other three plants in this group can be con-
sidered together. The seed are slow in germinating, require
higher temperatures than any of the other garden vegetables,
and the seedlings are slow in growing. The plants are attacked
by aphids and several chewing insects all of which are easily
controlled by proper spraying.

Sweet Corn and Okra.—These two crops are placed together
because they do not fit into the other Eroups, and not because
of any sdpec1al similarity. They are both warm-season annuals,
are téender to frost, and are grown for their fruits. Sweet corn
is of Igreater importance in the home garden, okra is produced
mainly in the South, but is an easily-grown crop of some value
in Kansas.

Sweet corn can be produced throughout the summer by using
quickly maturing varieties with a succession of planting. The
crop is subject to Stewart’s disease which is recognized by a
stunting and a wilting of the plants. The use of varieties resis-
tant to the disease and rotation of crops are recommended for
its control. Corn ear worms are the only serious insect attack-
ing the crop. Their control is difficult but the injury can be
greatly reduced by dusting the silks regularly with "arsenate
of lead. The poison does not reach the edible part of the corn
and therefore is not dangerous.

Sweet Potatoes.— The sweet potato is often called “potato”
in the South and the potato is called “Irish potato” or “white
Eotato.” It is a standard food article in the South, being served

aked, fried, candied, and as filling for pies.

Some varieties of sweet potatoes, especially those having a
moist, soft texture when cooked, are often called “yams” to
distinguish them from the dry-fleshed varieties. It is unfortu-
nate that the term yam has been used in connection with the
sweet potato since the true yam is an entirely different plant,
belongm% to the genus Dioscorea. These two plants are not even
closely related.

The sweet potato does well in a sandy, fertile soil. Plants
or slips should be started in hotbeds from certified stock. Care
should be taken in the choice of varieties, and for the home
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garden it is usually most satisfactory to buy locally grown
plants. The slips are set in the field about two weeks after field
corn is planted. Setthe plants about 10 inches apart in the row
with the rows 4 to 6 feet apart. Cultivate only to control weeds
and stop cultivation when the tools disturb the vines. Pruning
the vines is decidedly harmful, reducing the crop in direct pro-
Eortion to the amount of pruning done. Sweet potatoes should

e harvested as soon as the vines are killed by frost. They
should be cured at high temperatures and stored at about
60 degrees with relatively low humidity.

Perennial Crops.— Perennial crops of interest in Kansas in-
clude asparagus, rhubarb, artichoke, Jerusalem artichoke (Gira-
sole), sea-kale, and horseradish.

These crops occupy the land for a period of years and there-
fore should be located in very well prepared, fertile land and
where they will not interfere with tillage operations needed by
annual garden crops. They have little in common as far as cul-
tural practices are concerned. After perennial crops have been
planted manures and fertilizers are supplied most{)y as surface
applications.

The Jerusalem artichoke is a member of the sunflower fam-
ily and is propagated from tubers planted about corn planting
time. The tubers are set about 4 inches deep and 15to 18 inches
agart in rows 3 or 4 feet apart. There are no diseases or insects
of economic importance attacking the crop. The only care the
plants need is weed control. After frost has killed the tops the
tubers are dug and dried. These are used as a substitute for
potatoes, being high in a form of starch said to be safe for those
suffering from diabetes. Once a planting is made enough tubers
will be left in the ground each fall after digging to insure a
stand the following year. Yields are greatly increased by heavy
fall manuring.

The globe artichoke also is a member of the sunflower fam-
ily. Its cultural requirements, however, are similar to those of
cabbage which it resembles in appearance. It should be planted
in heavy, well-manured soil on a side hill protected from the
north. [t is propagated from off-shoots and when once estab-
lished renews itself from the roots though the tops die each
winter. The edible portion consists of bracts produced on tall
stems. It is very popular in France, but not well known in
Kansas.

Sea-kale is a perennial of the mustard family. It is grown
for its young leaves which are used in salads. It is propagated
from seed or cuttings and requires large quantities of water.
Itisnot well adapted for growing in Kansas.

Horseradish is one of the most easily grown vegetable
crops. If not kept under control it may become a pest but if


IET n/a



ent

. ocum

wistorica DE )
o

Kansas Agricultu | EXS
a

HOME VEGETABLE GARDENING IN KANSAS 31

given good care there is a gradual increase in quantity and
quality of edible roots produced. It is propagated from root
cuttings which are planted 3 or 4 inches deep,in a deep, rich,
well-drained, well-manured, thoroughly-prepared soil. Cuttings
are planted 12 to 16 inches apart in the row with the rows 3 or 4
feet apart. In home gardens it needs no care other than weed
control. The roots are hardy and may be left in the ground un-
til needed, though generally it is better to dig those needed in
the fall and store them in a cool, damp cellar. The roots are
spaded or plowed out, the tops and side shoots burned, and the
longer thicker roots stored. Unless the roots are very thorough-
ly removed, enough will be left in the ground to furnish plants
for the next year. These will grow without further attention.

INSECTS AND DISEASES OF THE GARDEN

The prevention of insects and diseases in the vegetable gar-
den 1s the cheapest and most satisfactory way to control these
pests. Among the methods of prevention are rotation of crops,
destruction of refuse which harbors diseases and insects, grow-
ing of resistant varieties, fall plowing, use of plant protectors,
use of trap crops, and seed treatment. Of these, rotation and de-
struction of refuse are the simplest and most important precau-
tions and no one can be successful in gardening without heed-
ing them. Where they are available, resistant varieties are,
of course, the easiest methods of prevention of disease, but re-
sistance to insect attacks among the vegetable crops has not
developed sufficiently yet to be of importance.

Where methods of prevention have not proved entirely sat-
isfactory one can resort to spraying or dusting. There is con-
siderable difference of opinion as to the value of dusting com-
pared with spraying but, in general, the vegetable garden
experiments indicate that spraying is of greater value because
the spray material adheres to the plants more tenaciously and
consequently the treatment is effective over a longer period.
Dusting is desirable when there are large areas which must
be treated quickly and as a rule dusts are more easily prepared
and applieg than liquid sprays.

INSECT CONTROL

Chewing Insects. — The chewing insects are those which
have biting mouth parts and which bite out a bit of the plant.
These include the so-called worms of various kinds. These can
be controlled by spraying the plants after the insects appear,or
when it is known that they are in the neighborhood, with ar-
senate of lead or some other stomach poison.

Sucking Insects. — The sucking insects are principally the
plant aphids which are commonly known as plant lice. The
mouth parts of these insects are such that they are able to in-


IET n/a



\8
. cumen

< qorical PO N
Histo - o

stat
riment

a5 AgricutI® e
Kans:

32 KANSAS CIRCULAR 181

troduce a tube through the outer layers of the plant tissues and
reach the cell sap. They then suck out the cell sap and devitalize
the plant, weakening it and thus reducing the yield as well as
making it more susceptible to disease injury. These insects
cannot be controlled by stomach poisons but must be killed with
what are known as contact insecticides. These contact insecti-
cides include the various tobacco and oil products and are avail-
able in many forms. Since the insects to be controlled must be
suffocated, the material cannot be applied until the insects are
present. Then there must be a complete covering of every in-
sect with the contact insecticide in order that there may be sat-
isfactory control.

Applying Spray Materials.—In all spraying, whether it be
for chewing or sucking insects, thoroughness and timeliness are
important considerations. If only a part of the plant is sprayed
the chewing insects may destroy a large part of it before they
reach the sprayed parts, and thus do considerable damage be-
fore they are controlled. If only a few of the sucking insects
are covered with a contact insecticide, those which are left will
be able to do a great amount of damage and multiply faster so
they are really benefited, rather than controlled, by careless
spraying. Thoroughness, in the case of spraying vegetable
plants, would include the use of sprayers which apply the mate-
rial under pressure and the complete coverage of the entire
plant, including both sides of the leaves. It 1s important too
that spra in_lg be done as soon as the first signs of insect attack
are notecf., o delay spraying even one day often invites dis-
aster from the pests.

Stalk Borers.— Stalk borers are those insects which burrow
into the stem of the plant, usually at the ground, and then bur-
row upward or downward inside of the stem. In this way they
destroy the stem and consequently cause the death of many
plants. Thetomato and the vine crops are especially susceptible
to these insects. There is no way to save these plants after these
pests have attacked them, so prevention is the only means of
control. Prevention of these pests is obtained by rotation, fall
plowing, and the removal and burning of all dead or dying
plants and plant parts. This should be done after the garden
has stopped producing vegetables but before fall plowing. When
the plants are dying and the cause is thought to be stalk borers,
it is a very good practice to split the stem open and find the
borer, which isarather large larva or worm, and destroy it.

Cutworms and Grasshoppers.— Another group of insects,
which include cutworms and grasshoppers, are those which
cannot be controlled by any of t%le practices already mentioned.
They are, however, very easily controlled by the use of poisoned
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bran mash. Directions for making this poison may be secured
from the Agricultural Experiment Station, Manhattan, Kansas.

The Thrip and the Red Spider.—There are two pests of the
garden which are, strictly speaking, not insects but which are
commonlﬁ so called. These are the thrip and the red spider.
Both of these pests are so minute the%cannot be seen with the
naked eye. They appear in tgreat numbers during hot dry spells
and eat the oufer layers of the plant tissues. The result is a
slow drying and ﬁellowing of larée areas of the leaves or fruit.
The control of these is very ditficult under gardening condi-
tions. Frequent spraying with water during the daytime will
control them to some extent for theK do not tolerate damp
conditions and they will then leave the plant and hunt drier
locations. Spraying is of some value but is not a very satis-
factory means of controllinﬁ them and it is better to pull up
the plants which are affected and burn them. In this way the
spread of these I]E:ests is sto%ped and theY are destroyed in such
large numbers that they will be less likely to appear in destruc-
tive numbers again that season.

DISEASE CONTROL

Many of the diseases in the vegetable garden are prevented
by the methods already suggested. When there is an outbreak
of some disease it is usually cheaper and more satisfactory to
remove and destroy, by burning, all plants or plant parts in-
fected than it is to spend time in attempting control by spray-
ing. This not only prevents the spread of the disease by re-
moving the source of infection but lessens the danger of another
attack the following year. If one cares to spray, nearly all of
the controllable vegetable diseases can be checked by spraying
with Bordeaux mixture. Bordeaux mixture is a combination in
the proper Froportions of lime, copper sulphate, and water. For
commercial gardenersits home manufacture is cheaper and very
satisfactory, but for the home gardener the preipared Bordeaux
mixture available in nearly every community from seed stores
is not expensive, is satisfactory, and is probably better than the
home-mixed material. It is important that spraying or dusting
for diseases be timely and thorough. The reasons for timeliness
and thloroughness apply in disease control as they do in insect
control.

STORAGE
Much of the value of the vegetable garden is lost if no pro-
vision is made for the storage of the surplus. Many vegetables
can be canned and home canning is the most satisfactory
method of saving them. Others cannot be satisfactorily or eco-
nomically canne%l and they must be stored.
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Requirements for Storage.— For successful storage of vege-
tables one must first have a good product. Diseased, poorly-
grown, carelessly-harvested, and dirty or poor-qualitY vege-
tables cannot be stored satisfactorily. f]n the storage cellar one

F1a. 10.—An easily-made mound for home storage of vegetables.

must have Froper moisture and temperature conditions. Under
commercial storage great care is taken that afarticular tem-
?erature and a certain humidity be maintained for each par-
icular vegetable. For home-storage conditions this is not pos-
sible, but there are three general types of storage which may
beCFracticed. These are storing in the field, storing in cellars,
and storing in above-ground houses.

Storing in the Field.—Storage in trenches, pits, or mounds on
the surface of the ground is satisfactory for the home storage of

Fia. 11.—A very good type of mound for home storage of vegetables.
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many vegetables. (Fig. 10.) Trenches may be used for storing
cabbage, celery, beets, beans, carrots, parsnips, potatoes, and
sweet potatoes. The covering of soil must be heavy enough to
prevent severe freezing. The products can be removed only
with difficulty when the ground is frozen or very wet and the
labor required to place them in storage and to remove them
from storage is rather great. The advantages of field storage
are that it is always available; that it requires no investment in
building or material; and that any amount of space may be
used. When labor is taken into consideration it is an expensive
method of storing and is not commonly practiced in Kansas.
For root plants a mound above the surface of the ground is

B PN
NSRS R

Spade For bins or| ma
be used For borrels|, e){

e slat Floor
Bin

FIG. 12.— Plan for utilization of space for vegetable storage in a home
cellar or garage.

fairly satisfactory. (Fig. 11.) One should select a well-drained
location so no water runs into the base of the mound. The sur-
face is then levelled and two small trenches across the bed and
at right angles to each other are made to provide for ventilation
at the bottom. Usually boards are placed over these trenches,
and at the intersection of the trenches a small open box is set
on end to form a flue up through the pile of vegetables. The
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earth floor is covered with 5 or 6 inches of clean straw or ha
and the vegetables are placed on this in a conical pile arounci/
the flue. After the vegetables are in place they are covered with
several inches of straw and over that is put a'layer of soil. The
soil layer should be only 2 or 3 inches thick at the beginning
but after the vegetables have cured and the weather becomes
more severe the amount of soil should be increased. The ends
of the trenches and the flue should be kept open for ventilation

-
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Weter fank fo moisten incoming air
F1a. 13.—Plan for a section of a basement arranged for vegetable
storage.

until it becomes necessary to close them to prevent freezing.
These openings should be made rodent proof. (Fig. 11.)

Storing in Cellars.—With very little expense an ordinary
house cellar can be used satisfactorily for the storing of the root
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P16, 14, —Diagram of outdoor cellar or cave which makes a very satis-
factory permanent home vegetable storage place.
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crops raised in the home garden. (Figs.12 and 13.) The storage
room in the cellar should have an opening to the outside for
ventilation and a false floor under which should be water to in-
crease the humidity. The room must be walled off from the re-
mainder of the basement and kept cool by the control of ven-
tilation.

Outdoor cellars or caves usually give better results than
house cellars. (Fig. 1) Such cellars should preferably be on a
side hill and should be covered with at least two teet of earth
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Fia. 15.—A type of storage house which is difficult to build. It is not
expensive, however, and is very satisfactory.

and provided with ventilation. Doors should be double and win-
dows and flues should be made rodent proof. Outdoor cellars
are well adapted to the storage of root crops.
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Storing in Above-Ground Houses.— Above-ground storage
houses are commonly used for the stora%e of sweet potatoes,
cabbage, and onions. (Figs. 15,16, 17.) The advantages over
the other types mentioned are that the air humidity can be con-
trolled more readily and the vegetables can be taken out with
less work and less discomfort. Such houses are rather expen-
sive to construct and for the home gardener are usually not
worth the investment required. There are several publications
which deal with the home storage of vegetables that can be ob-
tained from many sources. As an economic proposition home
storage of vegetables is of questionable value and usually the
cost of the storage is greater than the increased price when
purchased for consumption over that received when sold at har-
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F1e. 16.—A diagram of a very good underground vegetable storage
room Or cave.

vest time. However, a surplus of vegetables may be stored with-
out a lar?e cash outlay and this should be considered as it will
materially lessen the need of cash and increase the family’s use
of vegetables throughout the winter months. On this account
the home storage of vegetables from the farm (igarden may be
recommended even if it is a rather uneconomical and unsatis-

factory way of conserving food.
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In figures 14, 15, 16, and 17 are given detailed plans for
above-ground home storage houses. All of these and variations
of them are in actual use on one or more Kansas farms and have
proved satisfactory. Although concrete is indicated because of
its durability one may use stone, brick, or lumber. Wood is the
cheapest but the heav dimensions requlred make the first cost
high and the upkeep of such non-permanent material adds much
to total investment.

A Ny Ventilator

Dirt covering
10" Reinforced Concrete /?oof
o [t 10"~ 0™ 2]

74 “d & 3 f.\\\(«@ ﬁ

7 | e == o

ik =l

27 ot Floor: Alr Duct
Alr-met

Fi6. 17,—A diagram of an easily-built underground storage house
which may be built on the ground near the house and then covered with
several fest of soil to serve as insulating material.

THE CULINARY HERBS

With the exception of tarragon, which is sterile, the herbs
are all easy to raise from seed. Angehca is the only one which
must be sown from strictly fresh seed and should be planted
in midsummer as soon as the seed are ripe. It is a good plan to
start the others indoors in February or March. If one has no
hot-house or cold frame, seed will germinate satisfactorily if
started out of doors in May, in a sunny, well-drained location
and in a soil which is not too rich but which has been worked
until it forms an excellent seedbed. Most of the labiates, such as
hyssop, thyme, mint, and savory, can be increased from cut-
tings set in sand in cold frames, in late summer. The seed of
many can be bought from American seedmen and those not
listed in catalogs may be obtained by special request.

Below are listed the more common herbs together with
their uses.
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ANNUAL HERBS

Anise (Pimpinella anisum). Seeds and leaves used for flavoring.

Basil, sweet (Ocimum basilicum). Leaves used for flavoring hot and cold dishes,
especially dishes made with tomatoes, and Italian bean soup.

Basil, bush (Qcimum minimum). Same as above.
Borage ngrloége officinalis), Leaves and flowering tops used for flavoring cold
rinks,

Chervil (Anthriscus cerefolium). Leaves used for flavoring and as a garnish,
Coriander (Coriandrum sativum). Seeds used for flavoring desserts and candies.

Dill (Anethum graveolens). Seeds used for flavoring, and the leaves in pickles
and flsh sauces.

Marigold, pot (Calendula officinalis), Petals used for flavoring.

Marjorumm sweet, knotted (Origanum majorana). Leaves and flowering tops
used for ﬂa.voring hot dishes and cream cheese.

Nasturtium (Tropaelum minus). Stems and buds used for salads; seeds used for
flavoring sauces.

Rosemary (Rosearmus o{)ﬂcinahs) (A perennial sub-shrub, but since it is not
hardy it should be raised annually from cuttings or seeds.) The leaves
are used for flavoring soups and meat dishes.

Savory, summer (8atureha hortensis). Leaves and flowering branches used for
flavoring.

Sorrel (Rumex scutatus). Leaves used for flavoring spinach and to make soup.

BIENNIAL HERBS

Angelica (Angelica archangelwa) Seeds used for flavoring sweets; the stems are
eaten as a vegetabl

Caraway (Carum carvi), Seeds are used for flavoring; the roots are eaten boiled
as a vegetable and the leaves can bes used as a garnish.

Clary sage (Solvia sclarea). Leaves used to flavor omelets.

PERENNIAL HERBS

Burnet (Plotgrmm sanguisorba). Leaves used to flavor cool tankards and in
salads.

Lavender (La;}endula vera). Flower calyces used before flowers open for pot-
pourris.

Sage (Salvia officinalis). Leaves used for flavoring.

Savory, winter (Satureja montana). Leaves and tips of the branches used for
flavoring.

Tarragon (Artenisia dracunculus), Leaves used for flavoring.
Thyme, English (Thymus vulgaris)., Leaves and flowering tops used for flavoring.
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THE FALL GARDEN

The extremely dry and hot summers sometimes experienced
in Kansas cause an almost complete failure of the summer gar-
den even where irrigation is practiced. When this occurs the
fall or late summer garden becomes of increased importance
and value.

Except for the planting dates the fall garden does not differ
materially from the spring or early summer garden. The dates
%iven in the paragraph below are the latest dates for planting
the various vegetables to enable them to mature a fair crop be-
fore frost in Manhattan. As one goes south from Manhattan
the dates would be later at the rate of about 10 days for each
100 miles. To the north the latest date would be earlier in about
the same proportion.

While testing of varieties for the fall garden has not been
studied so intensively or for so long a period as the testing of
varieties for the spring and summer garden (Table IV), the ex-
periments that have been completed indicate that the varieties
which do best in the spring also do best in the fall garden, ex-
cept cabbage and radish. For cabbage, experiments indicate
that Snowball is to be preferred. The greenhouse forcing types
of radish, such as Grand Rapids, seem %est for the fall garden.

One can hardly expect to have fall garden if he cannot irri-

ate the garden immediately after planting, in order to start
the seed. Additional irrigation maﬁl be needed, depending on the
rainfall, but usually irrigation is less necessary to mature the
vegetables in the fall garden than itis in the spring garden.

On May 16, late cabbage should be planted; June 16, carrots
and sweet corn; July 1, kale, white potatoes, and green onions;
Luly 1to 16, beans; August 1, peas and turnips; August 1 to 16,

eets and spinach; August 16 to 30, lettuce; and September 1,
early radish.
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MIMEOGRAPHED CIRCULARS

Important Apple Varieties.

Bulb Culture.

Flat Headed Apple Tree Borers.

Garden Fertilizers.

Recommended Fruit Varieties.

Garlic Culture.

Rock Gardens.

List of Books Relating to Horticulture.
Horseradish Culture.

Hotbeds— Their Management.
Sulphurized-linseed Oil (Rodent Control by).
Growing Mushrooms from Spawn.

Bacterial Shothole of the Peach.

Acidulated Corrosive Sublimate Treatment of Seed Potatoes.
Elthylene Chlorhydrin Treatment for Seed Potatoes.
Peach Leaf Curl.

Perennials for Kansas.

Forcing Rhubarb.

Some Ornamental Shrubs for Kansas.

Killing Green Timber.

Tomato Blossom Dropping.

Two Common Tomato Diseases.

Some Common Ornamental Trees for Kansas.

Native Woody Plants for Kansas.

Copies of these publications in which the reader may be interested
may be secured as long as they are available by addressing a request to
Department of Horticulture, Kansas State College, Manhattan, Kansas.
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