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NORTHEASTERN STATES

I. PLANNING THE GARDEN.

Lesson 1: FIRST, CATCH YOUR RABBIT.

You remember the story of the boy who was telling about the rabbit he was going to eat,
and his father said, “Son, first catch your rabbit.” Well, that's the way you must do with
these school gardens. Before you can eat the crops you expeéct to grow, you must get the
garden. : i

For you boys and girls living in the country this will probably be an easy matter. Your
fathers will be glad to give you a piece of land for your own use, as large as you are able to
handle, where you can grow as many kinds of crops as you wish.

For you boys and girls living in the towns or cities it may be a little harder to get the
land for your garden. But many of you will have a back yard of your own where many vege-
tables can be grown; or your next-door neighbor will be glad to let you use his back yard.
At any rate, don’t be discouraged if you can’t find a place for your garden the first thing.
By looking around and sticking to it you will find that there are a great many back yards
and vacant lots near your own home which the owners will be proud to let you use after you
have told them of the wonderful work the School Garden Army is doing.

If your garden is to be in a back yard, pick out one that is not shaded too much by trees
or buildings. Growing things need sunlight and plenty of it. And try to pick out land that
isn’t all clay or gravel. You can’t expect to grow much on soil like that. Ask one of your
friends who is a farmer or who has a garden of his own to help you pick out the right place
for your garden.

Lesson 2: HOW TO PLAN YOUR GARDEN.

Many of us think of gardening as work to be done only during a few brief weeks in the
spring. This is wrong. Your garden will do its best for you if plans for it are made in the
autumn and much of its preparation done then.

Here are some things you should think of in planning a garden:

1. Size.—The average boy or girl can easily spade and care for a garden 10 by 30 feet. A
garden of this size will go far to supply vegetables for a family of four. Your garden should
be sufficiently large to grow enough vegetables to make it worth while, but not so large as to
make its care too much of a task.

2. Width between rows.—Rows must be farther apart if a horse or hand-wheel cultivator
is used than if you use hand tools, such as a hoe or rake.

3. Paths.—Since your plants must receive personal attention, you should plan your garden

with paths so that you can reach all parts of it without tramping down the plants.
3
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4. Rotation.—This means using the same ground for the growth of one kind of crop, followed
by another of a different kind, as a crop of corn followed by a crop of beans. Your planting
scheme should avoid growing the same kind of plants over and over on the same ground.

5. Keeping your garden at work.—A planting calendar will tell you how, by second and
third sowings, you can have fresh vegetables at all times during the gardening season.

6. Use all your land.—Vegetables which ripen quickly may be grown among those which
ripen slowly. Thus lettuce, radishes, spinach, and like vegetables may be planted in the soil
between tomato plants, potatoes, corn, ete.

7. Plants to grow.—The kinds of plants to be grown will determine very largely the nature
of your plan. Radishes and lettuce may be planted closer together than cabbages or corn.

8. Adding a touch of beauty.—Finally, if you wish to make your garden not only productive
but attractive, flowers may be grown about the borders.

An easy way to draw a plan is to measure the length and width of your garden and then
make a map of it. Allow half an inch on your map for each foot in your garden. Then decide
what you are going to plant and rule in your rows. In making your plan remember these
things:

Put tall ecrops—like sweet corn and pole beans—on the north or west side.

On level ground run the rows north and south.

On hilly ground run the rows across the hill.

Plan for parsley, Swiss chard, or carrots along the front border.

In shady places plan for lettuce, chard, cucumbers, or squashes.

Plan for companion or succession crops, or both.

Lesson 3: PLANS FOR SMALL GARDENS.

You can easily see how the plan of this pictured garden was made. At the left is a row of
radishes, then two rows of string beans, then a row of carrots, and beyond the carrots a row of
Swiss chard. That is a fine selection of crops for a small garden.

There are no flowers in this garden. Inwar times it is desirable to raise all the food possible;
and even yet, when so many people in the world are starving, we should grow mostly vegetables.
But it is a pity that every child with a garden should not grow a few flowers. So here is a plan
for a small garden with one row of flowers:

e mm e EmE e mm m.- e e e .. . - - J i e e mn - S ——— e W .-
Ilﬂ.Etl,ll't ums ey
----.----.----_...----.---»---Ilﬁdlshes.._. s e
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_________...--____-...___-.---Stll.ll.gbﬁallh‘__.____-.._____________
. S e
e LR R e STy e beans_.____..,__
l Stl'l-llg = - o S W A B ek
.._---.----------....---_----.SWISS(‘.]]BI‘(I-...-._ SRS LS
e T
, h__._.--_-__________--___Ic)mnt,oes..--.--__ e A
i e
_-.-...-------.-.------..-.-SWBQtCOI‘I‘l_._.-.-_ e
; S e
___-__,_-_-______----...---Sweetcam----.,_--_.__-_.
S A R T S L
ep mm e s eE e e re e e m e OWOBRCOT .
S t S e 2 e S i

This garden would !m. 12 feet across the rows. It can be as large in the other direction as
you wish, of course. If it is not large enough for all these crops, the three rows of sweet corn can
be left out.
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This plan, of course, can be changed in many ways. Carrots may be planted in place of
Swiss chard, and turnips may be sown after the string beans are gathered. If the soil is very
rich, a few cucumber seeds may be sown in the outside row of sweet corn. Lettuce may be

planted in place of the radishes and the radish sown with other crops as they are planted from
time to time.

F
oy

Courtesy of Van Evrie Kilpatrick

This picture of these happy boys and girls gathering their crops will surely make you want to have a garden
this year. And it should also help you to make a real plan for it

In small gardens most plants which are set out as transplants—Ilike cabbages, peppers,
eggplants and tomatoes—should be interplanted in some such way as this:

Set out tomato plants from eighteen inches to three feet apart in the row. Between each
two tomato plants set out two or three lettuce seedlings. Give good surface tillage and pick
the lettuce as soon as it is of good size for use. It will be out of the way before the spreading
tomatoes reach the lettuce.

In a similar way set out lettuce seedlings in the rows of cabbage, cauliflower, eggplants,
and pepper.
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Lesson 4: PLANS FOR LARGER GARDENS.

16 FeeT
of— --Parsley--- <
" 12.
18 Swiss Chard =
80" -Garrots- =
@ ~Qarrots :
64’ +Beets---- 12'
66" Beets- 12_
(£ Beets--- :g
%0 —--Kohlrabi- :
102" Lettuce 1s; Beans 2nd iz &
15"
11?‘ Splna_ch L] n - ;
182 OnionSets» = - g
" 2'
144 Tomatoes- -
4 13"
lez' Tomatoes
18
180° Radishes 18t Cucumbers 24
A Fr. I ean 18"
198" - Sweet Corn.
18"
216" Sweet Corn.-
- 18-
gi.‘i Sweet Corn. -

Here is a simple plan for a garden 16 by 20 feet. The three rows of sweet com should be on the side away
from the sun so the com plants will not shade the other crops. Perhaps the cucumber vines may run in among the
com a little, but that will not hurt anything. The parsley along the front will make a decorative border.

The figures on the right show the distances between the rows. The figures on the left
show the distance in inches from the front border.

In part of the garden the plan provides for two crops. Thus, where the diagram says
“Lettuce first, beans second,” it means that you grow an early crop of lettuce and get it harvested
in time to plant the beans.

All garden plans are to be taken as suggestions. This one can, of course, be changed to
suit your special needs. You may wish to grow other crops or your garden may be larger.
If so, you can easily make your own plan, using this diagram as a model.

An easy way to draw a plan is to measure the length and width of your garden and then
make a map of it. Allow half an inch on your map for each foot in your garden. Then decide
what you are going to plant and rule in your rows. In making your plan remember these things:

Put tall crops—like sweet corn and pole beans—on the north or west side. :

On level ground run the rows north and south.

On hilly ground run the rows across the hill.

Plan for parsley, Swiss chard, or carrots along the front border.

In shady places plan for lettuce, chard, cucumbers, or squashes.

Plan for companion or succession crops, or both.
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Lesson 5: ESTIMATING THE NEEDS.

The vegetable garden, so far as possible, should supply the needs of the family. The
practicability of doing this depends of course on many things, but chiefly on the size of the
garden and the number in the family. In a general way it is possible to estimate the needs
in advance and to make up the seed list accordingly.

Here is a little table that shows the amount of seed needed to supply a family of four with
vegetables throughout the year:

-1

Bean: Chton Bt o oSt sttt quarts.. 4-6
Bush e Fo VLUK PLVERERLY pint £ U B e T s e . S LT do.... 4-6
Pole B Sl Gl e do 10 R L R R . packet 1
iy et L R RER IR (1) EAPTLCTS quars. -2 Pamnip oo ool Ca S adng ounce 4

Bty it i e irasass s BT e b ounces i LU ST RS AS FYOML TR R T e do 1

Cabbage: Spinach:

1o N S I packet.. 1 INSPOUNR. v ees o e pound.. %
BB L o L e I s ounce.. % AR RN T 0o S o nvaas s s e bt i sy I do L

B o 1] T e e R A R do.... 1 | Squash:

Ol Les ce sl d e S SR 430 packet.. 1 Hithbardusdoamin sl o dusisliny ounce.. 1

Orsy BWeRtiL. S s lomssbanmioni pints.. 1-2 Hammer o otove saolanycbivres doates 10k

07 e R S S ounce.. 1 | Tomato

R R T packet.. 1 Ba¥Y sy i rav s sniarenratits packet.. 1

BRI e e e e e ounces.. 2 L e s e ounce.. 1

Tettupey It ST R0y T e e 175 v g SR IR R RN ) (R Y L do.... 2-3

It is not supposed that any family will use all the vegetables listed, nor will all families
require the same amount of any crop. The pupil should select his seed from this list and make
successive plantings.

Lesson 6: SHORT-SEASON COMPANION CROPS.

Companion cropping consists simply in growing two or more crops together on the same
area at the same time. It usually takes advantage of a difference in rapidity or in habit of
growth of two crops. Thus button radishes mature to edible condition in a few weeks, so
that they may be sown and harvested before some slow-growing crops are fairly started. These
may be called short-season companion crops.

Some practical combinations of this sort are indicated below:

Sow lettuce seeds as usual. Before covering the seeds sow radish seeds of the early button
varieties in the open furrow very sparsely—perhaps one radish seed to every 2 inches. Then
cover and firm the soil. The radishes will come up before the lettuce, helping to break the soil
and showing the row lines so the spaces between can be easily hoed. Weed and thin the lettuce
as usual, leaving the radishes to grow for three or four weeks. Then pull them for table use.

Apply the same procedure to these crops: Beets, carrot, Swiss chard, parsley, parsnip,
salsify.

Here is a method of companion cropping of cabbage, lettuce, and radishes: Set out the
cabbage plants in carefully lined rows 3 feet apart. Ten inches from the cabbages sow rows
of radish seed. Half way between the radishes sow a row of lettuce seed or transplant lettuce
plants. The space between the rows will allow hoeing from the start. The radishes will
mature and be out of the way in four or five weeks, leaving a good chance to continue hoeing
the whole space between the cabbage and lettuce. A month or so later the lettuce will mature
and be removed. The cabbages are now reaching a good size and have all the ground to meet
their needs. With varieties of small-headed early cabbage the distances between the rows
might be less.
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In small gardens most plants which are set out as transplants—Ilike cabbage, peppers, egg-
plants, and tomatoes—should be interplanted in some such way as this:

Set out tomato plants from 18 inches to 3 feet apart in the row. Between each two tomato
plants set out two or three lettuce seedlings. Give good surface tillage and pick the lettuce
as soon as it is of good size for use. It will be out of the way before the spreading tomatoes
reach the lettuce.

In a similar way set out lettuce seedlings in the rows of cabbage, cauliflower, eggplants
and pepper.

Lesson 7: LONG-SEASON COMPANION CROPS.

Some crops grow tall and others near the ground, both continuing through a long season.
Thus corn and pumpkins are commonly grown together. The pumpkins begin to run over the
surface after the cultivation of the corn ceases. Notwithstanding the shade, the pumpkin
leaves get sufficient sunlight to grow. This may be called long-season companion cropping.

Comparatively few crops are thus planted together to grow throughout the season. In the
garden this principle may be applied in these ways:

1. Mix leek and onion seed at the rate of one part leck seed to ten of onion seed. Sow
together in the row. Thin and cultivate in the usual way. Harvest the onions when ready
and leave the leeks to grow until the ground is plowed or spaded.

II. Have the garden soil rich. Sow sweet corn as usual. In every third hill along the
outer rows sow three squash seeds. When danger from cutworms and striped beetles is past
thin to one squash plant for each hill.

III. Sow sweet corn as usual. In every other hill sow three seeds of string beans or hor-
ticultural shell beans. Or sow these beans half way between each two hills of corn.  Give good
surface tillage and keep the hills always weeded.

Lesson 8: SUCCESSION CROPPING.

The result we are after in succession cropping is to have a continuous supply of fresh vege-
tables in the best condition for use. You can get this result in either of two ways: (1) By
planting early, medium, and late varieties; or (2) by making successive plantings of an early
variety.

P{m:tical results under the first of these methods may be obtained by following these
directions:

Sow at least three varieties of peas—one early, one medium, and one late. The seed
catalogs classify the various sorts under these three headings.

Sow seeds of two or more varieties of carrots, as early French Forcing for early, Chanten ay
Coreless, or Danvers Half-long for later crop. !

Sow seeds or transplant seedlings of at least two varieties of celery, as White Plume or
Golden Self Blanching for early crop and Boston Market or Easy Blanching for late crop.

Sow seeds of at least three varieties of sweet corn, as Golden Bantam or Golden Rod for
early, Moore’s Early Concord or Black Mexican for medium, and Country Gentleman or Stowell’s
Evergreen for late. i

Sow seeds of these beets in early spring: Crosby’s tian, Eeli
early, Detroit Dark Red and Crimson Globe for suc{essﬁgp fipee, or Bostan Markst for

In May, when the ground is warm enough, sow these beans for use as
tiful, Hodsdon, or other early bush sorts; Golden Cluster Wax,
to furnish an abundant supply for the latter part of the season.

string beans: Boun-
to be trained on poles and
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Plant at least three varieties of cabbage, as Jersey Wakefield for early, Succession for
summer, Danish Ballhead for fall and winter.

Plant sets of onions for early use. Sow seeds of onions for succession CTOps.

Plant at least two varieties of potatoes, as Bovee or Early Ohio for early and Green Moun-
tain or Uncle Sam for late crop. _

The other method of succession cropping is very simple. Select one favorite variety
of a given vegetable and sow the seeds at intervals of 10 days or two weeks as long as there
is good prospect of its being able to reach edible maturity. Thus many people prefer Golden
Bantam to other varieties of sweet corn. They sow a small plot to this variety every two
weeks during May, June, and the first half of July.

Lesson 9: PLANNING FOR FOLLOW-CROPS.

By follow-crops we mean those crops which may be planted after others have been harvested
during the same season.

In planning for follow-crops the two important points to consider are the length of time
required for growth and the adaptation to the season. Some crops complete their growth in a
few weeks, others require a much longer period. Some crops thrive best in the cool weather
of spring and fall; others require the warmth of summer. By careful planning one can take
advantage of these characteristics to keep the soil producing from early spring until late autumn.

Some successful combinations for the small garden are indicated in these tables:

Three short-ssason erops.

Hardy cool season. Tender warm season. Hardy cool season.,
e e T AN LR RS K B S Bailyiweatoorm. coo it oo el e Radish.
ot T T S | ST Dish Btring DoanB. - ..oz iiei i sl i s ol .| Turnip.

Two partial-season crops.

Early crop. Late crop. Early crop. Late crop.
Badiah s . ool Sl O (i) Peas. Leaflettuce . ....c-.c.oovon.. Sweet corn.
Lienf 1ettice. . .. cosiesesnne s dons Siring beans. Camrota. ..o ctais o s New Zealand spinach.
e R R e R O SR Squash. I e R SN P T, String beans.
Onilonhetsii s oo ool asiniens Beets. Poal: - o At R Carrots.
Orionseta . .. cocoio e Melons. Badinhico o Tomato plants.
Palm T Celery. raetl e s e e, Turnips.
Head lotbuce. . ovincidvaci Cucumbers. Biene bestmicu s 1. ..l Late cabbage plants.

These combinations are merely suggestive. One could rearrange them almost indefinitely.
The chief point to consider is whether the early crop gets out of the way in time to allow the
late crop to mature.

It is often possible to combine the methods of companion and rotation cropping. If you
have rows of lettuce 12 inches apart you can sow beet seed half way between, two or three
weeks before the lettuce is harvested. When the lettuce is out of the way the beets will have
the soil to themselyes. Similar methods may be used with a great many other crops.

120804°—19——2 :



I1. SOILS.

Lesson 10: THE KINDS OF GARDEN SOILS.

The success of a garden depends chiefly upon two things—the personality of the gardener
and the characteristics of the soil. If the gardener is intelligent and industrious, he can over-
come many difficulties, even with the poor soil, but if he also is fortunate enough to do his
gardening in a fertile loamy soil, success should be assured.

Most soils consist chiefly of tiny particles of rock mixed with decayed fragments of plant
life. The kind of soil depends largely either upon the kind of rock from which it was derived
or upon the proportion of decayed plants that make it up.

In general we may roughly group our common garden soils under four headings—sandy
soils, clay soils, limestone soils, and humus soils.

The sandy soils vary all the way from pure sand, such as you find in a sand bank, to sandy
loams in which a large amount of decayed plant life has been added to the sand. In general
the more of this decayed plant life or humus there is present in the sandy soil, the better is its
quality. Consequently one of the best ways to improve such a soil is to add large amounts of
fallen leaves or strawy manure, so that the humus content may be increased.

Clay soils may vary from a pure clay such as is found in the clay banks from which bricks
and tiles are made, to a clay loam in which there is much humus and perhaps some sand.

Limestone soils occur in those regions where the underlying rock is of limestone. Such
soils are particularly valuable for growing crops of the legume family—peas, beans, clovers,
and related plants.

Humus soils are those made up chiefly of the remains of plants. You can find an almost
pure humus soil by visiting a swamp or peat bog and digging up the black muck. There is, of
course, such a thing as having too much humus, and these pure humus soils need to have sand
or clay or limestone soil mixed with them to improve their quality.

Fortunately, in very few gardens will you find a pure type of any of these soils, and the
hopeful thing about this is that you can improve the quality of any of them by a little study
of their needs and the addition of the things needful.

Lesson 11: THE HIDDEN GOLD.

There is an old story that runs something like this: A father left a piece of garden ground
to his three sons, John, James, and Oscar. Just before he died he told them there was much
wealth buried in the soil, but it would be found only by the one who dug it over three times.

So after the old man had been properly buried, the three sons divided the garden into three
equal plots and then drew lots for the plots. They all began to dig the land at once and kept

at it until each garden was all spaded up. But none of them { ound any gold or buried treasure
of any sort. ’

So John said: “No more digging for me.
trouble anyway.”
10

I'll plant a crop and get something for my
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But James and Oscar dug away until their gardens were all spaded up the second time.
But still they found no buried treasure. Then James said: “I've had digging enough. Tl
plant a crop too.”

But Oscar said: “Father told us to dig it over three times to get the wealth. And I'm
going to do it.”

So Oscar dug the garden over the third time. Still he found no buried wealth. But he
noticed how fine and mellow the soil had become. So he also planted a crop.

As the weeks passed the crops of the three brothers came up and grew into green blades.
John's crop was planted first and so had the start of the rest. But that of James soon caught
up with it. Oscar’s crop was later than either of the others, but after it got started it grew so
rapidly that within a few weeks it was taller than the others and éach plant was so green and
vigorous that it seemed fairly to laugh in the sunshine.

So the crops grew on till harvest time. And as the brothers looked at the heading grain
it was easy to see that Oscar’s crop was a great deal better than the others. When at last the
grain was cut and the golden kernels threshed from the chaff Oscar had double the amount
that his brothers did.

“Dear, wise father,” said Oscar, “he knew what he was talking about when he told us that
gold was buried in the garden.”

This is an old, old story. But it is as true to-day as it ever was. And here is the proof:

The other day there was a meeting of gardeners near Boston to listen to an expert who had
gotten rich raising vegetables for the market. He told them that the one great secret of his
success was found in the fact that he plowed his soil three times before planting the crops.

Lesson 12: THE THIRD PLOWING.

I have just finished working over a piece of garden ground which had of necessity been
neglected before this season. The surface was covered with weeds or sod. This soil was hard
and partly filled with witch grass roots. It did not look like a very good place for gardening.

So we plowed it first. This buried up most of the weeds and much of the sods but it brought
a lot of witch grass roots to the surface. Then we harrowed it with a toothed harrow and after
harrowing, went over it with a toothed cultivator that pulled out many of the tangled masses
of witch grass.

The garden then looked more promising but it left much to be desired. Many witch grass
roots were still present and much of the soil was still in great hard lumps through which plants
could hardly send their roots.

So we plowed it again. Of course this brought many of the sods back to the surface. We
harrowed it again, thus breaking up most of the sods and clumps of soil. Then we went over it
with the cultivator and extracted another lot of witch grass roots. These we gathered up and
carried off to cover some rocks where their growth would do no harm.

This second treatment certainly helped the looks of the garden. The soil had really been
gone over six times, and of course it ought to have been improved. But here and there a white
root stock of witch grass showed its spear and frequently a lump of soil still showed the need
of pulverizing.

So, remembering the story of The Hidden Gold and the advice of the Boston Market Gar-
dener, we went at it the third time, plowing, harrowing, and cultivating as before. And the
results in making the soil fine, in getting out the witch grass roots, and in bringing hidden
stones to the surface were so satisfying that the extra work seemed well worth while even
before the crops were planted.
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You can easily see what this pulverizing of the soil means to a plant by a little school-room
experiment:

Take two or more pieces of blotting paper. Place them between small panes of glass.
Moisten the blotting paper and place between the sheets seeds of radishes, turnips, lettuce, or
almost any other vegetable. The seed will soon sprout. Let the sprouts grow a few days to .
send out roots and rootlets. Then see that on these roots and rootlets thousands of tiny hairs
develop. These are the root hairs.

The growth of the crop depends upon these root hairs. They are so fine that they absorb
moisture from the tiny bits of soil. The tinier the bits of soil are, the better the root hairs
can do their work.

Lesson 13: CROPS FOR NEW CLAY GARDENS.

Many crops are planted every year on clay soils which have not lately been used for gardens.
To insure success, follow these suggestions:

1. Be careful not to work the soil when it is too wet. Wait until it is dry enough to crum-
ble between the fingers.

2. If well rotted stable manure is available, plow in or spade in a good dressing of it. Or
turn under a layer of old leaves or almost any kind of vegetation that you can get.

3. After the garden is plowed or spaded and before it is harrowed or raked, spread lime
evenly over the surface. If it is lime carbonate, spread it on to a thickness of at least half ‘an
inch. Then work the lime thoroughly into the soil.,

4. After the lime is thoroughly raked in, spread on a light dressing of commercial fertilizer
and rake it in. Or, if preferred, work in a little commercial fertilizer in the bottom of each
drill or furrow just before sowing the seed.

5. Select, these crops for such soils: Lettuce, Swiss chard, sweet corn, beans, tomatoes.
The root crops are not likely to do well until the garden has been worked over a season or more
and a large amount of humus has been thoroughly worked into it.

Lesson 14: FEEDING THE FISHWORMS.

You don’t find many fishworms in a sand bank. There is nothing there for them to e
Nor will you find many in a light sandy soil. There is not much mtil:%n eat there than in 3:;
sand bank.

If you will put a thick layer of leaves on sandy soil and place a fow fishworms on
something is likely to happen. The worms will make t.hoirpway through the gt v
of the soil. Then they will begin to eat the leaves and draw them down in
goil that the earthworms are always making. The small bits of ]
bits of soil pass through the bodies of the worms and are finall
surface beside the holes. You can see such little piles of pell
by looking in the garden.

This experiment shows what is happening all summer in ev
fishworms are present. And it is not leaves alone that the fmhw:rrr{mg::?m ;ﬁ:&{}:a;:s ]?;1(:,
materials soft enough for them to get hold of are devoured and the par.ticlaé assed thrl:) h
their bodies to be cast out as pellets on the surface. In this way the aafthwp h bi%n
very helpful in increasing the depth of soils. For while one worm alone ma DOto(Il'nm aze‘ ne
yam',Y a m.illiﬁn w;:{rins in aﬁmndred years will accomplish a great deal : i s
ou will readily see that this grinding up of the 1 i i
them more useful in furnishing food to f&otﬂ of pfm::?wﬁet?;;o;l;zi (}}fmtr]:o :azr?:nitt?;

leaves to the top
to the holes in the
eaves along with the small
y cast out as little pellets on the
ets almost any summer morning
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all through the fine particles and absorb moisture and food. But the grinding up is also helpful
in another way. The soil is full of minute germs called bacteria, which are always at work
producing food for pla.nt growth. These bacteria can work much better in this finely ground
leafy material than in coarse leaves. So the worms are of great a.ssmts.nce in making the soil
richer in chemicals for plant growth.

Even the holes that the worms make in the soil are helpful. They permit air to penetrate
and rain to run in, thus furnishing two of the most necessary things to keep the soil in action.
On this account alone it is desirable to have earthworms in the garden.

You will find the little word *‘ Humus” discussed in Lesson 15. Humus is there called
the Food Producer. When you feed fallen leaves to the fishworms they become producers of
humus and enrich the soil by so doing. They help to make the soil better, but they must have
plant materials to do it with. In general the richer your garden the more earthworms there will
be. And the more earthworms the more humus and the more humus the more food, and food
is what every soldier of the School Garden Army is after.

So it all comes down to this: If you feed the fishworms the fishworms will feed you.



ITI. ENRICHING THE SOIL.

Lesson 15: HUMUS—THE FOOD PRODUCER.

Humus is a little word of two syllables—hu-mus—that sounds a bit extraordinary. So did
the word automobile 30 years ago. Yet humus is of vastly greater importance to Ameriea than
are automobiles,

It is up to the teachers of America to make the word humus as common as the word auto-
mobile, and its meaning as well known by the man on the street.

Humus is the great basis of food production. The best way to Hooverize is to increase the
humus in the soil. An ounce of humus will produce a pound of bread.

Humus is simply the decayed or decaying parts of plants or animals in- the soil. Even if
derived directly from animals it came first from the growth of plants. The black leaf mold on
top of the soil in the woods is almost pure humus in an early stage of decay. The black soil
of swamps is also nearly pure humus in a late stage of decay.

The great trouble with most of our poor goils is that for them every day is a humusless
day. The first duty of many soldiers in the United States School Garden Army is to furnish
humus to such soils. 0ld leaves, straw, grass, animal or plant refuse of any kind—even gar-
bage when it can’t be used to feed pigs or poultry—may be worked direct] Y into the soil or made
into a compost heap, which you may learn about in lesson 20, to decay and be dug in later.

An appalling waste of humus is taking place all the time. We throw it away. We burn it,
We let the rivers carry it off. We neglect to produce it as we should.

Let's get down to the real basis in this great business of food production. Let's teach the
children of America that to save humus and put it to work is the first duty of the patriot. If
food will save the world, humus will produce the food. :

Lesson 16: IMPROVING SANDY SOILS.

You have often heard of soils so poor that they would scarcely grow a hill of beans, Gen-

erally such a soil is a good deal like a sand bank. Ttis light in color and is made up of fine sandy
particles. .

fact that there is very little plant food present for the roots of the plants to absorb. Now.
p}.}ntsdm like humans in this respect—to grow well they need a continual supply of water unri
of food.

If you have read the leaflots entitled “Humus—The Food Producer,” ““The Compost
Heap,” “Save the Fallen Leaves,” and “ Feeding the Fishworms,” you know already that the
one important way to improve a sandy soil is to add humus to it As compared with ordinary,
rich, dark-colored garden soils the great lack of these sandy soils is humus,

So the first thing to do to improve a sandy soil is to add humus and work the soil over and
over again to get the humus thoroughly mixed with the particles of sand. When this is done
the soil will hold moisture better because the humus acts ag g sponge in catching and holdiné

the water as it filters through the soil. So one great step will be taken in making the garden
more productive,

14
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The plant or animal materials—leaves, lawn clippings, manures, composts—that you add
to the soil to make humus are generally not in condition to be used immediately by plant roots.
For the soil is not simply a mixture of fine rock particles and dead leaves. It is rather a vast
workshop in which billions of tiny germs, called bacteria, are working to bring about the making
of plant food. Even the wisest scientists do not pretend to understand all about how it happens,
but they assure us that the humus is the basis of existence of a large proportion of these helpful
germs.

The practical lesson from all this study of the bacteria in the soil is that it is well worth
while so to treat the land that these germs will be free to develop under as favorable conditions
as possible. They live in dead plant or animal forms or executions, so these must be furnished.
They require oxygen, so the soil must be drained and tilled. They do not thrive in acid soils,
8o lime must sometimes be applied. 1In short, the better the agricultural methods, the more
completely can these tiny organisms carry on their beneficent work.

Lesson 17: MANURES.

All garden crops require a rich soil, well supplied with humus. Humus is decayed vege-
table or animal matter. Barnyard or stable manure is the best garden fertilizer because it fur-
nishes this humus. In some places it is impossible to get manures for the garden, and you
will have to use commercial fertilizers and materials from the compost heaps, which have been
described. o

When manures are selected for your garden, you should take care that there is nothing in
them that will hurt the soil. Sawdust and shavings in manure tend to make the soil sour.
If the manure used comes from stables, all shavings and sawdust should be removed if possible.
The manure from sheep, pigeons, and chickens contains a great deal of food that the plants use.
These manures are more valuable than the ordinary barnyard manures, but must not be spread
too thickly over your garden.

It is generally customary to work coarse manure into garden soil in the fall so that it will
have time to decay. In the spring well-rotted manure can be worked into the soil with a dig-
ging fork., The amount of manure necessary for your garden will depend upon the condition of
the soil. Poor worn-out soils will necessarily need more than rich, mellow soils. From 20 to 30
tons of manure an acre is generally very satisfactory. This means about a pound of manure to
every square foot of garden space.

Humus may be added to the garden soil by planting what is known as a leguminous crop.
Cowpeas, soy beans, and vetch are excellent crops for this purpose. Such crops take nitrogen
out of the air and store it in their roots. After these crops are plowed into the soil, the nitrogen
is said to be ‘“‘fixed”” and young growing plants can use it as they need it. This plan of putting
humus into the soil is followed only between cropping times and can not be successfully used to
any great extent while your garden is in action. When green crops are thus plowed or spaded
into the soil we call it green manuring.

Lesson 18: COMMERCIAL FERTILIZERS.

The commercial fertilizers consist of various combinations of chemical materials which
are helpful in plant growth. Most gardeners use small amounts of these fertilizers even if the
soil has been well enriched with stable manure. One reason for this is that the fertilizers help
the plants in getting a good start early in the season.

The most essential chemicals in commercial fertilizers are nitrogen, phosphorus, and potash.
These three elements are needed for the rapid growth of plants, and they are the ones most
likely to be exhausted from the soil by previous crops.
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The commercial fertilizers may contain nitrogen in a purely chemical form, in which case
it is likely to be derived from nitrate of soda or sulphate of ammonia, or it may be derived
from such animal materials as dried blood, tankage, fish seraps, or such vegetable material as
cottonseed meal. -

The phosphorus in these fertilizers may be derived from such chemical materials as phos-
phate rock and Thomas slag, or from such animal sources as ground raw bone, ground steam
bone, and bone black.

The potash in the commercial fertilizers may come from various chemicals, such as kainit,
muriate of potash and sulphate of potash, or from wood ashes which contain a considerable
amount of this material.

Acid phosphate is a form of phosphorus that is often used to advantage in soils which have
been enriched by stable manure. Such manure contains considerable quantities of nitrogen
and potash but comparatively little phosphate. Consequently the acid phosphate helps to
make a complete fertilizer for the soil,

One way to apply these fertilizers on small garden plots is to spread it broadeast and rake
it in, after the ground has been plowed and harrowed, applying it at the rate of 5 pounds to each
100 feet of plot. -

Another way and the one which is preferred by most gardeners is to apply it in the furrow
at the time the crop is planted. After the furrow is made, the fertilizer is strewn along the
bottom and is then hoed in with the soil so that it may be thoroughly mixed before the seed is
sown. The advantage of this method is that the fertilizer becomes directly available by the
roots of the young plant and gives it a start when it is most needed.

Much material in commercial fertilizer is simply added to give bulk and weight. The real
value of the fertilizer depends upon the percentage of nitrogen, potash, and phosphoric acid. A
good fertilizer should contain at least 4 or 5 per cent of nitrogen and 8 or 10 per cent of phosphorie
acid. -

Lesson 19: FERTILIZER PROBLEMS.

For several years the Martin School, of Boston, has made a practice of selling commercial
fertilizers to the pupils at cost. The work is correlated with school activities in a very prac-
tical way. Principal Charles M. Lamprey has kindly furnished for this Manual the following
statement of this successful correlation with arithmetic:

Almost every boy who has a garden has used hia.knowledge of arithmetic in adding the prices of the different
seed packages that he buys, but there are many other interesting problems that come to the gardener and farmer that
require more knowledge than addition.

If a garden is 20 feet long and 71 feet wide, we find the number of square feet by multiplying 20 by 74, We find
that the area of the garden is 150 square feet.

If we know that fertilizer ought to be applied at the rate of 2,000 pounds to the acre, we first find wha
acre the garden is and then take this part of 2,000 pounds. ind what part of an

An acre contains 43,560 square feet, but for practical purposes we may call it 45,000 square feet,

10
150X(2.000 150 2.000

et £ et

20
45,000 000 7 =04 or about 7
3
This shows that we need 7 pounds for a garden 20 feet by 74 feet.
Another rule for applying fertilizer is to allow 1 pound for each 20 square feet.
square feet and buy as many pounds as the answer shows that we need.
The work is performed in this way:

We divide 150 square feet by 20

150X1=15ﬂ><] 15
: Whie a0~ 3 9
Fither one of these rules is all right for most crops in a small garden.
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When we distribute fertilizer in school we sell it to the children at about cost in 3-pound and 6-pound bags. About
half of it is sold in each form. So if we have 300 pounds to distribute there will be 150 pounds in 3-pound bags and
150 pounds in 6-pound bags. This will require 50 bags plus 25 bags. Seventy-five bags cost 50 cents. The express
on fertilizer is $1.50, and the fertilizer costs $3.50 a hundred or £10.50, We have to allow for a loss of about 50 cents
worth from leakage from the large bags that the fertilizer comes in and 25 cents for overweight when the boys are
measuring it into paper bags.

50 bags containing 3 pounds for 15 cents= §7.50
25 bags containing 6 pounds for 25 cents= 6.25

13.75
300 pounds fertilizer cost........ $10.50
Express...... R P 1.50
Y e B AL b e L R .60
L RRRe . TSI L e .50
Overweight loss. . ... ... . ... .25
13.25

When we have sold enough fertilizer to pay all costs we put any that is left on the school garden.

Tt is not easy to handle fertilizer from the bags in which it comes, so we turn it all into large ash cans and weigh
it out from these. One boy dips it out and puts it into the scoop on the scales until they balance; another turns it
into a bag held open by a third boy, who passes it on fo another boy, who packs it away after folding the top securely.
It takes about half an hour for three boys to put up in this way 300 pounds of fertilizer.

When we apply fertilizer in the rows at planting time, we find the paper bags much the best things for scattering
it. It can be shaken out in very small quantities, or more freely, as we may choose., Applying it in this way, it is
not necessary to soil the hands, and any fertilizer remaining is all ready to use any time we want it.

FERTILIZER FROBLEMS,

1. If a garden is 20 feet by 7} feet how many square feet does it contain?

2. Calling an acre 45,000 square feet, what part of an acre does it contain?

3. Calling an acre 40,000 square feet, what part of an acre does it contain?

4. At the rate of 2,000 pounds to an acre how many pounds of fertilizer would be required on the basis given in
example (2); that is. 45,000 square feet in an acre?

5. At the same rate how many pounds would be required on the basis given in example (3); that is, 40,000 square
feet in an acre? .

6, If you could not buy a fractional part of a pound, how many whole pounds would you buy after considering
your two answers in examples (4) and (5)?

7. 11 300 pounds of fertilizer is sold, half of it in 3-pound bags and half of it in 6-pound bags, how many bags will
be required?

8. If the 3-pound bags are sold for 15 cents each and the 6-pound bags for 25 cents each, how much is received?

9, If the fertilizer costs $3.50 per 100 pounds, express on the whole amount costs $1.50, bags 50 cents, and we lose
50 cents worth by leakage and 25 cents worth by putting too much in the bags, how much more would be received
for the fertilizer than the total cost?

10. At the rate of 1 pound for 20 square feet, how many pounds would be required for a garden 20 by 25 feet?

Lesson 20: THE COMPOST HEAP.

The chief need of most poor garden soils is humus, This is the great basis of food pro-
duction, as explained more fully in lesson 15.

It is getting harder every year in cities, villages, and suburban communities to obtain
stable fertilizers to enrich the gardens, because automobiles are displacing horses. Conse-
quently, commercial fertilizers are being used more largely to enrich our gardens. Butcom-
mercial fertilizers contain practically no humus, so the soils are not being prepared for that
permanent production which should be the aim of every gardener.

The best way for most gardeners to improve upon these conditions is to start a compost
heap and keep it as a permanent part of the garden outfit, Select for this an out-of-the-way
corner, preferably behind the screen of an arbor or fence. Then, pile upon it all refuse vege-

120804°—19—3
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tation from the garden or the kitchen and mix with it enough soil of any kind to keep it moist
and help it to decay.

This compost heap soon becomes the handy place about the garden that gets everything
for which there is no other destination. Its size increases surprisingly as one piles on from
week to week the tops from the gathered root crops, the clippings from the lawn, the fallen
leaves from the trees, the rakings from the paths, everything, in fact, that contains plant tissue—
the raw materials for humus making.

The compost heap should be forked over about twice a season. This mixes the materials
more thoroughly and makes them decay more rapidly.

As soon as part of the compost heap has rotted down sufficiently to mix readily with the
soil it should be spaded in wherever needed. The coarser portions, which are slow to decay,
may well be buried in the bottom of border beds for perennial flowers or vegetables.

But there is this danger in a compost heap: It may easily become a means of spreading
the germs of various plant diseases. So be careful not to put upon it rotting cabbages or leaves
of vegetables infested by blights and rusts. The leaves of trees are safe, and so are lawn clip-
pings and many other parts of plants that you will readily find in your gardening operations.

Lesson 21: GREEN MANURES.

The crops you can grow in a garden depend directly on the richness of the soil. As a rule
you get small crops from a poor soil and large crops from a rich soil.

When you speak of a rich soil you really mean several things. Such a soil must have a
good deal of humus or decayed vegetation in it and it must also have enough chemical plant
foods—especially nitrogen, potash, sulphur, and phosphoric acid—to keep the plant growing
thriftily.

Cosrrmaquently when we want to make a poor soil rich we can do two things, If it lacks
humus we can dig in dead leaves, stable manure, or other similar materials, and we can apply
chemical fertilizers containing nitrogen, potash, phosphoric acid, and sulphur.

There is one way, however, in which we can do hoth of these things at once. If we sow
clover seed on a poor soil the clover will gather nitrogen from the air and will develop a lot of
humus-making material in its roots, leaves, and stems. By spading or plowing this clover crop
under we are able to make the soil much richer.

This process of growing clovers and other crops and plowing them under is called green
manuring. It is one of the most important ways in which farmers improve the quality of their
soils.

Nitrogen is the chief chemical plant food that is added to the seils by green manuring. As
you probably know there is plenty of nitrogen in the air but most plants can’t get it from the
air. There is one great family, however, which has developed a partnership with some of the
tiny forms of germ life called bacteria by means of which the free nitrogen of the air is made
available for growth. This is the legume family—the great group with butterfly-like flowers
and two-walled pods—the peas, beans, clovers, vetches, and related plants.

If you dig up a thrifty clover or alfalfa or cowpea plant and wash the soil carefully away
from the roots you will probably find a great many nodules or tubercles upon the roots., They
seem to be simply curious swollen outgrowths scattered here and there along each root. Should
you crush one of these nodules and examine a bit of the contents with a high-power microscope
you would find millions of the tiny bacteria of which the nodule is chiefly made up.

-We have in the relations of the clover or alfalfa plant to these bacteria a sort of partnership
or mutualism—an arrangement by which the two live together in helpful relations to each other.
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The clover furnishes the bacteria a place in which to live and multiply and the bacteria gather
Jfrom the air in the soil free nitrogen and change it into a form in which the clover plant can use it.
This is a most important factor in plant production, for it places within the reach of man a method
of drawing upon the vast stores of free nitrogen and utilizing them in crop growth.

The nitrogen which is thus gathered from the air is stored in all parts of the plant: fruit, leaf,
stem, and root, each has a share, Even if the clover or alfalfa or other crop is ¢ut for forage
and taken away the stubble and roots retain much nitrogen to enrich the soil. If, on the other
hand, the green crop is plowed under, practically all of the nitrogen is retained in the soil, which
thus becomes much richer in plant food.



IV. THE SEED.

Lesson 22: THE SEED ORDER.

All seeds of a given kind may look alike yet the crops they produce may vary greatly—
some good, some fair, some poor. For a seed is simply a baby plant wrapped in an outer cover-
ing. What it will grow into depends largely upon its parentage.

The best seeds have had their ancestors carefully selected by the men who grew them.
The fields in which they were being produced have been gone over frequently and all unprom-
ising plants removed. This has left for seed production only those true to the type desired.

Such selection costs money. So the selected types are likely to be a little higher in price
than those unselected, but they are well worth the difference. The reputable seedsmen make
it a rule to handle only selected seeds.

The first result of selection is the production of varieties. It is much better for you to buy
a packet of French Breakfast radish seed than simply a packet of radish seed. You are likely
to get a better crop and will learn more about gardening in growing the crop.

So in planning for the seed order, the first thing is to plan to buy good seed and the second
is to plan to buy named varieties.

Seeds may be bought in bulk much cheaper than in packets. The making of small enve-
lopes or seed packets is an excellent school exercise. So is the dividing of the seeds in bulk into
small sets. The working out of the cost of the smaller portions when a pound is so divided up
furnishes a good problem in arithmetic.

The following suggestions are made as to the buying of seeds:

1. Where practicable buy in bulk of reliable seed houses, and subdivide the seeds with the
help of the pupils.

2. Buy named varieties, selecting either those recommended on the lists sent out from this
office or those which have been found successful by local gardeners. An excellent way to get
the pupils interested is to ask them to find out the names of successful varieties grown locally
by home or professional gardeners. Make the basis of the list the varieties which the pupils have
grown themselves.

3. When the seeds are bought in prepared packets, get named varieties, if possible.

4. The supply of good seeds is often short. There must be no waste. So calculate care-
fully and order only what are needed.

Lesson 23: USING THE SEED CATALOGUES.

The seed catalogues are excellent textbooks on school gardening. They are always up to
date. They have attractive pictures. They give prices ot seeds in packets or in bulk, They
describe the best varieties. Many of them give directions for planting.

These seed catalogues appeal strongly to pupils. Boys and girls know that they are the
real thing. They see their value and soon learn how to use them.

Here is a little plan for getting and using these catalogues:

1, Tell the pupils to look in the advertising columns of the magazines for the names and
addresses of seed houses that offer their catalogues free to those who apply.

20
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2. Make a blackboard list of all the firms reported. Get a list of at least six or eight such

3. Divide these firms among the pupils so that only a few will send to each firm.

4. Have a lesson on the form of the application, allowing each pupil to make the request in
his own way, provided it is in clear and simple English, with proper courtesy. Let the lesson
end when the request is written on a post card or as a letter ready for mailing. Find stamps
some way and see that the requests are mailed.

5. When the catalogues come, have each pupil keep his own in his desk. Use these in con-
nection with every crop which is studied. Let pupils look up lists of varieties and compare
prices and descriptions. Many pupils will be able to bring recent seed catalogues from home.
Let these be brought in such cases rather than to send for new ones.

A live teacher can make these seed catalogues one of the livest features of a live school.

Lesson 24: VARIETIES OF VEGETABLES.

In making up the seed order it is very desirable to know definitely the varieties of vege-
tables most desirable for planting. The following list should prove helpful in this respect.
It is highly important to order early so that you may have seeds to plant the gardens. Adver-
tisements of leading seedsmen will be found in many magazines and periodicals. Copies of
their catalogues will be sent by any of these firms upon request. In these catalogues practically
all of the following varieties will be found listed:

Bush string or snap beans:
G'reen-podded.—Bountiful, Stringless Refugee, Stringless Green-pod.
Waz-podded—Wardwell's Kidney Wax, Brittle Wax, Hodson's Kidney Wax.
Beets:
Crosby’s Egyptian, Detroit Dark Red, Early Eclipse, Early Blood Turnip.
Brussels Sprouts:
Long Island Improved, Long Teland Half Dwarf.
Cabbage:
Early.—TEarly Jersey Wakefield, Charleston Large Wakefield.
Midseason.—Copenhagen Market, Early Summer, Succession,
Late.—Danish Ballhead, Autumn King, Warren's Stonemason,
Carrol:
Early.—Tarliest Short Horn or French Forcing.
Midseason and Late.—Chantenay, Danver's Half-long, Improved Rubicon,
Celery:
Early.—White Plume, Paris Golden.
Late.—Boston Market, Giant Pascal.
Swiss Chard:
Giant Lucullus,
Corn, Sweel:
Early.—Golden Bantam, Adam's Early, Golden Giant.
Midseason and Late.—White Mexican, Country Gentleman, Stowell’s Evergreen,
Cucumber:
White Spine, Davis’s Perfect, Emerald.
Endive:
White Curled, French Moss Curled, Green Curled.
Lettuce:
Loose-leaf —Black-seeded Simpson, Grand Rapids.
Cabbagehend.—Wayahead, Naumburger, Big Boston, California Cream Butter.
Crisphead. —Iceberg, Crisp-as-ice.
Cos or Romaine.—Trianon,
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Muskmelon:
Green-fleshed —Extra Early Hackensac, Delicious Gold Lined, Netted Rock.
Salmon-fleshed —Emerald Gem, Paul Rose, Tip Top.
Watermelon: ]
Cole’s Early, Fordhook Early, Kleckley Sweet.
Onion:
Danvers, Southport White Globe, Southport Red Globe, Prizetaker.
Parsley:
Emerald, Dwarf Perfection, Moss Curled.
Parsnip: t
Guernsey, Hollow Crown, Long Smooth.
Peas:
Early Round-geeded —Alagka, First and Best.
Early Wrinkled-seeded.—Sutton’s Excelsior, Gradus or Prosperity.
Midseason.—Thomas Laxton, Alderman,
Late.—Potlatch, Champion of England.
Pepper:
Sweet Varigties.—Pimiento, Baby Bell, Ruby King, Chinese Giant.
Hot Varieties—Red Chili, Red Cluster, Tabasco,
Radish:
Round or Turnip-shaped —White-tipped Scarlet Turnip, Early Scarlet Globe, Rapid Forcing, Crimson Giant,
Oval or Olive-shaped.—French Breakfast, White-tipped Rocket, Early Scarlet Oval,
Long or Finger-shaped —FEarly Long Scarlet, Cincinnati Market, White Icicle.
Rutabaga:
White.—Improved Purple-top, Budlong’s Improved.
Yellow,—Golden Heart.
Summer Squash:
Crookneck.—Mammoth Summer Crookneck.
Pattypan.—Long Island White Bush, Tarly White Bush Scallop, Golden Custard.
Winter Squash:
Hubbard, Warted Hubbard, Golden Hubbard, Symme's Blue Hubbard, Delicious.
Spinach:
Spring and Autwumn.—Victoria, Long Standing, Round-seeded Savoy,
Summer.—New Zealand Spinach.
Tomato:
Early.—Earliana, Chalk's Early Jewel.
Mid-Season and Late.—Stone, Globe, Red Rock, Beauty, Acme.
Turnip: -
Snowball, Early Purple-top Milan, Early White Egg, Purple-top White Globe.

Lesson 25: SEED TESTING IN THE SCHOOL.

A seed consists of two parts—an embryo plant and an outer covering.

If the embryo plant is alive, it will sprout into growth under favorable conditions. If
dead, the seed is worthless.

It is a simple matter to test this sprouting ability of seeds by furnishing them with warmth
moisture, and air. Air is everywhere, so practically we need to provide only moisture and
warmth. ‘

Here are some simple ways of testing the viability or sprouting qualities of seeds:

1. Fill a water tumbler, a cup, or a bowl half full of clean moist sand. Place on top of
the sand 10 or more seeds. Place over the top of the tumbler a small pane of glass or a saucer.

2. Pour a little water into a soup plate or pie pan. Set a flower-pot saucer right side up
in the water. Place 10 or more seeds in the saucer. Cover the saucer by inverting over it
another flower-pot saucer, preferably slightly smaller. Keep in a warm room.



MANUAL OF GARDENING FOR NORTHEASTERN STATES. 23

3. Cut three or more pieces of blotting paper or heavy carpet paper so they will lay flat in a
pie plate, a soup plate, or some similar dish. Place 10 or more seeds between each two layers
of paper. Add enough water to moisten the paper, and either cover the receptacle or else add
more water to keep the paper moist. Keep in a warm room.

4. Plant the seeds in soil in a paper flower pot, an earthen flower pot, or a window box.
Keep the soil moist and warm.

In each case the seeds should germinate in a few days. After the root sprout is well devel-
oped let the pupils examine the seeds to see the baby plant and the wrapper that incloses it.

This seed testing offers excellent opportunities for problems in percentage. If a pupil
places 10 radish seeds in a germinator dish and 7 grow, let him work out the percentage of
viability.

It is especially important to test seeds that have been held over from previous years. It is
worth while, however, to have pupils test samples of all seeds.

Lesson 26: RADISHES FOR SCHOOL-SUPERVISED GARDENS.

The radish is one of the most important crvops for achool—aupervised gardens. Its season is
so short that even in the most northern States it can be planted in spring and harvested before
school closes. It may be planted very late in the season and makes a good succession crop.
This makes it one of the few crops that can be used to advantage in any school garden.

Grapes 1-TI1.

The essential thing in these grades is to give the children ezperience rather than information.
The only real knowledge they have they get through feeling, seeing, smelling, tasting or other
sense-perceptions. The teacher’s voice may be ever so pleasant, but her telling about radishes
is no adequate substitute for a child’s experience with radishes.

Most young children have eaten radishes, and every child in these three grades should have
the experience of gromng radishes in a real garden. The great advantage of the crop for use
with young children is that the seeds sprout quickly, the plants grow rapidly, and the roots are
ready to harvest a few weeks after the seeds are sown.

Much can be done in the schoolroom as a pmpa.ra.tion for the work in the outdoor garden.
Valuable N{perlem‘e with the sprouting seeds and the growing seedlings may be given the pupils
in practically all primary schools if the teacher realizes the fundamental importance of letting
each pupil do and see and feel things for himself.

You can get a packet of radish seeds for a nickel or an ounce for a dime. Or very likely
your Congressman will send you some for the asking. Here are a few simple things that you
can have your pupils do with them:

I. Take a platter, a soup plate, a dinner plate or a pie pan. Cut three pieces of blotting
paper to fit the bottom. Add enough water to moisten the blotting paper. Let each pupil put
a radish seed on top of the blotting paper. Lay a pane of glass over the seeds and the paper.
Keep in a warm room where the pupils can see what happens. Add water as necessary to keep
the blotters moist.

In a day or two the seeds will sprout. The white roots will come out of the brown coat.
It will grow rapidly. When it is about an inch long it will send out a fuzzy growth of root hairs.

In many cases the seed leaves will also break out of the brown seed coat. The children will
be thus able to see for themselves that the radish seed was made up of a baby plant wrapped in
an outer covering.

They will also learn from this experience that when a seed has water, warmth, and air it will
sprout—that is, the baby plant will break out of the brown wrapper and begin to grow.
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II. Fill a flowerpot or a window box with moist soil up to within an inch and a half of the
top. Let each pupil place a radish seed on the surface of the soil. Then cover these seeds with
half an inch of soil. Water carefully and place near a sunny window. If necessary, move
the flowerpot about during the day so it will be in the sun as much as possible.

In two or three days the seedlings will break through the soil. The two seed leaves will
open out and a few days later the shoot between them will show itself. In a week or two the
shoot will grow into the true leaves or sun leaves—very different in shape and appearance from
the seed leaves. Dig up one or more of the seedlings to see the root and stem.

From this bit of experience with real things the children hecome acquainted with radish
seedlings and will learn:

That when a seed is planted in the ground it sprouts by sending the root downward and
the shoot upward.

That a radish seedling has two kinds of leaves—the seed leaves and the sun leaves.

That the roots and root hairs take hold of the fine bits of soil.

ITI. Such exercises as these will be helpful in getting the pupils ready for the outdoor
experiences of growing radishes. Even a small bit of ground in or near the school yard may
be used for this purpose. Details of planting and culture are given in Lesson 51 of this
pamphlet.

LANGUAGE STORIES.

These experiences may readily be utilized as a basis for oral and written language stories.
Three, four or five clear cut sentences should be obtainable from third grade pupils. The
following may serve as a model story:

I planted a radish seed in a flowerpot. I put the pot near a window. A little radish plant soon came up. It
has two seed leaves. I am going to watch it grow.

Grapes IV-VI.

Any adequate teaching in these grades also requires personal experience on the part of the
pupil. Mere information given through the teacher’s voice or by reading a textbook without
supplementary activity on the part of the pupil is of little value. This activity of the pupils
should, of course, culminate in the growing of radishes in each pupil's home garden, and in
general this should include the growing of the principal types of radishes in order that the garden
experience may be as broad as possible.

But here also much may be done in the schoolroom in advance of the outdoor planting season
to enlist the interest and increase the real knowledge of the pupil. Some of these schoolroom
activities are suggested below:

I. Have the pupils look up varieties of radishes in the seed catalogues. See that they
find the name of a variety of each of these types: Round or turnip-shaped; oval or olive-
shaped; long or finger-shaped. Have them find also the names of varieties of these colors:
Red, white, red and white, yellow.

IL. Utilize this opportunity to have each pupil write a formal letter ordering a packet or
an ounce of one variety of each type. Have it written as a business letter addressed to one of
the seed firms, and see that it is correct in form, expression, and punctuation.

ITI. Take two small panes of glass. Put one or two pieces of blotting paper on top of one
of them. Lot each pupil put a radish seed on the blotting paper. Lay the other glass over the
seed and hold it in place with rubber bands or spring clothespins. Leave it in a warm but

not hot place where the pupils can see what happens. Dip the glass plates in water oceasionally
if necessary to keep the blotters moist.
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The seeds will soon sprout, each sending out the white root on which root hairs will develop.
Now place the glass plates on edge so they rest vertically. After a day or two have the pupils
see whether the roots are growing downward or upward. After two or three days in this position
reverse the plates so the roots point upward. Have the pupils see what happens.

From this experience the pupils will learn that roots grow downward under pmctmnlly
all conditions and should get the idea that a root is a living thing seeking for itself the right .
conditions for growth and adjusting itself to its surroundings.

IV. Utilize this same apparatus for testing the viability or sprouting quality of the seeds.
Place 50 seeds on the blotter and let the pupils determine the percentage that sprout.

If you can get the old radish seeds, try these also and compare their percentage of viability
with that of fresh seeds.

These germination tests can, of course, be made with many other bits of apparatus, Any
device that gives the seeds air, warmth, and moisture will serve.

V. Let the pupils plant some radish seeds in soil in a window box or a flower pot near the
window. Let them watch the growth of the seed leaves or cotyledons and of the shoot between
that grows into sun leaves or foliage leaves.

Dig up gently some of these radish seedlings. Let the pupils see that many particles of soil
cling to the roots, Use a reading glass to show that the root hairs touch these bits of soil.

From this experience the pupils will better understand the importance of having garden sml
in so fine a condition that the particles are readily reached by the root hairs.

VI. It is well worth while to give the pupils practice in strewing radish seeds on a table or
desk. If the type of desk used by the pupils has a groove for holding pencils and penholders
such a practical exercise is very easy.

To understand the importance of this preliminary seed strewing one should realize that
without it most children sow the seeds in the garden row much too thickly. To make good
gardeners frequent practice is needed in all the essential operations. Classroom drill in seed
strewing is most helpful as a preparation for outdoor gardening.

Give each pupil about 50 radish seeds. Tell him to lay them out in a straight line. Four
to the inch. Make an arithmetic exercise if you wish and let him find out how many seeds this
would be to the foot. Then let him measure the distance he has covered by the 50 seeds and
try again. Repeat until the results are satisfactory.

VII. Sound practical garden knowledge should result from the study of the radish. Some
of the more important points to be emphasized are these:

The radish is a quick-growing, cool season crop.

It should be used as a catch crop or companion crop.

Good quality requires rapid growth.

A constant supply requires succession sowing.

It is easy to plant at one time more seeds than are needed for the family supply.

Lesson 27: PLANNING FOR NEXT YEAR'S SEEDS.

Last spring many Congressmen received requests for seeds from members of the United
States School Garden Army. Many of these requests came so late that the seeds could not be
furnished because the supply was exhausted.

To avoid a repetition of this experience the following suggestions are made to teachers and
garden supervisors:

1. After school opens let the pupils discuss—perhaps in connection with their language
lessons—the crops which have been most satisfactory.

120804°—10——4
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2. Work up a collective statement of the amount of food raised by the Garden Army
company, developing the topic in connection with arithmetic. Be critical of the reports each
pupil makes.

3. After a full discussion make a blackboard list of the kinds of crops the pupils wish to
raise another year.

4. Have the pupils appoint a committee of three to write to their Congressman. This
committee may well consist of the officers of the company. Suggest that they tell him of their
garden experiences as members of the United States School Garden Army, and that the pupils
would like a supply of certain seeds for next spring—naming the seeds on the blackboard list.

5. Instead of letting the officers write the letter, all the pupils might be allowed to write it
as an exercise in letter writing, and the three best letters be sent.

6. In either case inclose with the letter a copy of the collective statement as to the food

.raised by the company.

7. This opportunity should be utilized as a lesson in civies, letting each pupil learn the
number and the geographical limits of the congressional district in which the school is situated
and the name of the Congressman now representing the district. Let them see pictures of the
National Capitol and of the congressional office buildings.

This suggestion is important and should be followed early in the school year.



V. PLANTING THE CROP.
Lesson 28: GETTING YOUR GARDEN READY.

The success of your garden depends largely upon the condition of the soil in which you sow
the seeds. Soil that has not been spaded or plowed for some time becomes so hard that the
roots of plants can not easily go through it. So you must get the ground ready by digging it
up and working it over so that the bits of soil will be loosened from one another. This malkes it
easy for roots and root hairs to penctrate between them and get from them the moisture and
plant food needed for rapid growth.

The process of digging up and working over the soil is called tillage. Plowing and spading
are examples of deep tillage. Cultivating, hoeing, or raking are examples of surface tillage.

In small gardens deep tillage is best done with a spade or tined digging fork, The spade or
fork should be thrust down in a nearly vertical direction to its full depth and the soil turned over.
After this is done it is well to spread broadcast over the freshly turned soil a light dressing of
commercial fertilizer. Then rake the surface smooth, The soil is now ready to be lined out
and planted.

In tilling clay soils it is important to wait until the ground is so dry that it crumbles easily
between the fingers. Here are two simple tests which any pupil can make:

1. Take about a heaping teaspoonful of the damp clay soil. Work it into the shape of a
marble. Roll the marble along the ground. If it does not crumble, the soil is too wet to work.

2. Take about a heaping teaspoonful of soil. Squeeze it tightly in the hand so that the
water runs out between the fingers. Now drop the ball upon hard ground. If it simply flattens
out, the soil is too wet to be tilled. If it crumbles it is in the right condition to tall.

Sandy soil can be greatly improved by spading in fallen leaves, stable fertilizer, lawn rakings,
or almost any kind of vegetation. As this material gradually decays it furnishes the right con-
ditions for holding moisture and supplying food to plant roots. Such decaying vegetation in
the soil is called humus.

Many garden soils are infested with witch-grass roots, These should be dug out before the
crops are planted. A tined potato digger is one of the best tools for this purpose. A hoe or a
spade that cuts the roots is worse than useless. Each piece will grow into a new plant.

Lesson 29: HOW TO PLANT YOUR CROPS.

Well begun is half done in gardening as in other things. To get good crops, you must
begin by sowing the seeds at the right time and in the right way.

One of the easiest mistakes you can make is to sow the seeds too deep. When this happens,
you are likely to wonder why the plants do not come up. But if you dig down you will find the
buried seedlings trying hard to reach the surface.

The smaller the seed is the smaller is the baby plant that comes from it. So in general you
should cover small seeds with only a little soil and large seeds with more soil,

A good deal depends, however, upon the kind of soil and the condition it is in. In early
spring when the soil is wet, the seed does not need to be covered so deeply as in summer when
the soil is dry.

It is also especially necessary in summer to firm the soil down upon the seeds, by walking
over it or by pressing a board down upon the rows after the seeds are planted. This serves to
bring the soil particles in closer contact with the seeds so that they absorb moisture better.
It also enables the root hairs that soon appear upon the sprouting roots to get moisture for growth

more easily and it helps the rise of soil moisture from below by capillary attraction.
27
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The depth of seeding also depends somewhat upon the character of the soil. A sandy loam
through which the little seedlings can easily poke their heads is of a very different consistency
from a clay soil, which often bakes into a hard crust that effectually smothers the plants, which
are unable to break through, Consequently, one can cover the seeds deeper in sandy soils than
in those of clay.

The thickness of seeding depends upon various conditions, In a great many cases one
must sow many more seeds than can possibly mature. One reason for this is that a lot of
seedlings growing close together can break through the ground more easily than they could
by pushing upsingly. Consequently, this ability to work together in coming up is one important
reason for thick seedage. Another is that by thus having a surplus of seedlings one can use a
process of selection when it comes to thinning the plants, leaving in each case the strongest ones
to grow.

Outline map of the United States, showing zones based on the average date of the last killing frost in spring.

Lesson 30: THE CROPS TO PLANT FIRST.

The map above shows the three main planting zones for the Northeastern States. They
‘are marked E, F and G. In zone E, along the southern boundary the last killing frosts in

spring range between April 15 and May 1, while in zone G along the northern boundary of New
England such frosts occur often after May 15.
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A small but important group of hardy vegetables may be planted two weeks before the
average date of the last killing frost. This is about the time the soil dries out sufficiently to
be worked to advantage.

This hardy group for early planting includes these seed crops: Radish, kale, turnips,
mustard, and the early smooth peas.

The following vegetables may also be set out at this time: Onion sets for bunch onions or
scallions; cabbage plants from hot bed or greenhouse; potatoes for the early crop.

The names of recommended varieties of these vegetables are given in Lesson 24. The
following planting suggestions may prove helpful:

Radish: Line the rows 8 inches or more apart. Make the drills an inch deep. Sow the
seeds about four to the inch. Cover half an inch deep. Firm the soil lightly over the seeds.

Turnips: Line the rows 12 inches apart. Make the drills half an inch deep. Sow the
seeds sparsely, about six to the inch. Cover lightly.

Onion sets: Line the rows 12 inches apart. Make the drills 2 inches deep. Place the sets
in the drills 1 or 2 inches apart. Cover an inch deep.

Peas: Line the rows 12 or 15 inches apart. Make the drills 2 inches deep. Sow the seeds
two to the inch. Cover 2 inches deep.

Lesson 3]1. THE OUTDOOR SEED BED.

An outdoor seed bed is a great help in growing several vegetables. It need be only a few
feet square. It should be chosen in a sunny sheltered spot where the soil is rich and well-
drained. Then the soil should be made fine and mellow. The little seedlings have tiny roots
with still more tiny root hairs. The finer and richer the soil, the surer and more rapid is the
growth.

Clay soils may be improved by working in lime or sandy loam. Sandy soils may be im-
proved by working in finely rotted manure or leaf mold from the woods. In any case it is well
to spread over the surface a light dressing of commercial fertilizer and rake it in. Make the
surface layer fine and smooth.

Having the seed bed thus prepared the next thing is to pack it down rather lightly with a
flat board. But he careful simply to firm the soil and not to pack it so tightly as to drive the
air from between the bits of soil. When this is done the drills may be furrowed out with a
pointed stick or anything that is handy.

The next thing is to sow the seeds. Scatter these along the bottom of the furrow, drop-
ping them from between the thumb and fingers. For some of the smaller seeds this is a good
plan: Cut off the corner of the seed packet. Hold the packet in the left hand. Tap it gently
with a lead pencil as you carry it along over the furrow. This causes the seeds to come out
evenly along the row. The depth of covering depends upon the size of the seeds.

After the seeds are covered, the soil should be thoroughly firmed down with a piece of
board in order that the roots of the young plants may take a firm hold. Great care is needed
in watering so as not to wash out the seeds. It is a good plan to cover the soil with old burlap
and spray the water on the burlap.

When the plants come up the soil between the rows should be hoed with care. Where the
seedlings are too thick they should be thinned. They are likely to grow rapidly and should be
ready to transplant in a few woeks.

Several vegetables may be started to advantage in the outdoor seed bed. Among these
are cabbage, parsley, lettuce, Brussels sprouts and tomatoes. 1In the case of the latter, early

varieties should be selected for this planting outdoors.
This outdoor seed bed can often be made at the school and used as a distribution garden for the home gardens

of the pupils.
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Lesson 32: WHEN TO PLANT YOUR CROPS.

You can easily arrange the different vegetable crops in two groups—those which are hardy
to frost and those which are tender to frost. The time of planting of any crop depends largely
upon whether it belongs to the first or the second of these groups.

For this reason you can plant the seeds of lettuce, onions, parsnips, or turnips as soon in
spring as the ground is in good condition to work, even though frost may occur after the seed-
lings come up. But it would be foolish for you to plant at that time the seeds of tender vege-
tables like sweet corn, beans, cucumbers, or squash.

The time to plant depends, of course, upon the weather conditions, especially the dates of
killing frosts. Study the map on page 28 of this Manual to see how these dates vary from
south to north.

In general, it has been found practicable to classify vegetables into four groups with rela-
tion to the time of planting. These are indicated as follows:

Group 1.—Consisting of early cabbage plants from hotbed or seed box, radishes, onions,
early smooth peas, early potatoes, turnips, and mustard. These crops may be planted two
weeks before the last killing frost.

Group 2.—Consisting of beets, parsnips, carrots, lettuce, salsify, spinach, wrinkled peas,
cauliflower plants, celery seed, parsley, and sweet corn. These crops may be planted about the
date of the last killing frost.

Group 3.—Consisting of snap beans, okra, and tomato plants. These crops should be
planted two weeks after danger of frost is over.

Group 4.—Consisting of lima beans, pepper plants, eggplant, cucumbers, melons, squash,
and sweet potatoes. These crops can not be planted until all danger of frost. is over, wh:ch is
about four weeks after the last killing frost.

Find out the usual date of the last killing frost in your town.

Lesson 33: CROPS FOR LATE PLANTING.

Success in gardening depends largely upon keeping the soil busy throughout the season.
After the first early crops are gathered there is still time to plant others. The extent to which
this can be done depends largely upon the latitude, but even in the more northern States plant-
ing may be continued well into July.

One of the greatest dangers in late planting is that in a dry season there may not be moisture
enough in the soil to give the crops a rapid growth. It is desirable in such cases to water the
garden so thoroughly from a hose or pump that the supply of moisture will be replenished.
This should be done before the seeds are sown to prevent washing them out and to get a thor-
ough soaking.

The soil should also be spaded and raked or plowed and harrowed before replanting. This
will put the' particles in good condition for plant roots and help to prevent the evaporation of
moisture. A light dressing of commercial fertilizer raked in will hasten growth.

Bush, string, or snap beans are among the best food-producing garden crops. The early
varieties will begin to yield pods for cooking 60 days after planting. Consequently, in any
locality where the killing frosts hold off until even the middle of September, one can safely
plant up to the middle of July. Bountiful and Stringless Green-pod are good green-podded
varieties. Brittle Wax and Kidney Wax are good yellow-podded sorts.

Green peas are delicious in early fall. If seeds of early sorts, like Gradus or Sutton’s
Excelsior, are planted before midsummer there is a good chance of getting a crop this season.
The best way to plant at this time is in trenches about 5 inches deep. Sow the seeds in the
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bottom about 1 inch apart and cover with 2 inches of soil. After the seedlings are a few
inches high fill in the trenches gradually at each hoeing until the soil is level. This gives the
roots a chance to develop in the deeper, cooler soil.

Good supplies of pot herbs or greens are greatly appreciated during the autumn months.
Most plants used for this purpose are cool-season crops, so that if the seed is sown about the
first of August the seedlings will be ready to grow rapidly late in that month and during Sep-
tember and October. Spinach is one of the best crops for this purpose. Vietoria and Round-
seeded Savoy are good varieties. Be sure the soil is treated to an application of commercial
fertilizer to induce a rapid growth.

Lesson 34: ROOT CROPS FOR LATE SOWING.

The root crops are of special value in the food supply because they are so easily stored for
winter use. Some of these, like parsnips and ruts.bagaa require a long season for growth, but
others, like turnips and carrots, may be grown in a shorter time.

Even up to midsummer there is still a chance to plant some of the root crops for fall use.
If these can be coaxed into a rapid, continuous growth from now until well into- October, they
will be excellent for late fall and early winter use.

Carrots are excellent when thus grown, provided the early sorts, like French Forcing or
Earliest Short-horn, are selected. Up to the middle of July, Chantenay and Danvers may be
sown. Therows should be about a foot apart and the drills an inch deep. Sow the seed sparsely,
being careful not to sow too many of the small seeds. Sow also a few radish seeds of such a
small variety as Early Globe to mark the rows. Cover with at least half an inch of fine soil
and firm it over the seeds. Thin the carrot seedlings early to an inch apart, and begin using the
tender roots when quite small for soups and stews.

The main crop of turnips for winter use is commonly raised from seed sown in summer.
White Egg, Purple Top White Globe, and Purple Top Milan are good varieties. Turnip seeds
are so small that it is difficult not to sow them too thickly. This may be avoided by mixing
with corn meal or fine sand and then dropping carefully through the fingers. Make the rows
a foot apart and an inch deep and cover with half an inch of soil. Thin the young plants to
2 inches apart, and begin using the roots for soups and stews as soon as they are large enough.



VI. GROWING THE CROP.
Lesson 35: THE CARE OF THE GARDEN.

Much of the waste in gardening is due to lack of care after the garden has been successfully
started. It is easy enough to plant a garden but it takes patience and continued care to grow
a full erop. You ought not to waste anything, now that there is so much demand for food pro-
ducts. Every plant you have in your garden that is neglected and allowed to die is just so much
loss to your country.

You should cultivate the soil shortly after each rain in order to break the dried crust and
make a layer of dust on top to keep the ground moist underneath. Never work your soil when
it is too wet. It should be dry enough to crumble in your hands before a garden plow or hand
hoe is used. _

Practice regular and thorough stirring of the soil throughout the season. Gardeners some-
times neglect this during dry times. Even if a layer of dust is already present your garden will
be helped by regular cultivation. Cultivation, besides making a layer of dust on top, will:

1. Loosen and break up the ground into smaller pieces.

2. Increase the amount of food that the plants live on, and make it easier for them to get it.

3. Make it easier for the air to get to each piece of soil.

4. Mix the fertilizer better with the soil.

5. Destroy weeds and insects.

While your vegetables are small, cultivate close to the plants and as deeply as the plants
are in the soil. As your vegetable grow larger, do not cultivate so deeply but farther from the
row. You should cultivate at regular intervals until the plants have grown so large as to make
if difficult to use a cultivator. In a small garden a hand hoe or weeder may then be used if
more stirring seems necessary.

The wheel hoe is set up on wheels and has several different kinds of shovels. These may
be changed for different kinds of work. The wheel hoe is used to cultivate between the rows.
It is also used to get the garden ready to plant. It is one of the most useful garden tools. A
spade is used to dig up the soil. If you use a garden line in your garden, you can keep your
rows straight, thus giving your garden a better appearance.

Lesson 36: WEEDING YOUR GARDEN.

A weed is a plant out of place. A carrot growing in a row of onions is a weed. It is out
of place. It belongs in a row of carrots. A poppy growing in a row of carrots is a weed. It
belongs in a bed of poppies. But most weeds are neither good to eat, like the carrot, nor beauti-
ful to look upon, like the poppy. They are vagrant plants—the tramps of the garden—ready
at any time to steal food and moisture, air and sunlight from the useful crops to which the garden
belongs.

In most gardens there are vast numbers of weed seeds of many kinds ready to sprout
into life whenever there is a chance. So when we plant the garden to radishes or carrots or
lettuce or other crops and wait for these seedlings to appear, the eager weed seeds make the
most of the opportunity and come up by the thousands. Many of these young weeds are
sturdy plants, ready to grow so rapidly that they will crowd out the seedlings we wish to raise.

Consequently, we must pull up the tramps, roots and all, and cast them on the ground to wither
and die.
32
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This process of pulling or otherwise destroying the weeds in the row of seedlings is called
weeding. 1t is one of the most important garden operations, especially in the spring when so
many crops are getting started.

To pull weeds intelligently we should know them by sight, and be able to distinguish them
from the young seedlings of the crop plants. So if one does not know just how the crop seed-
lings look, be sure to find out before the weeding begins.

Weed seeds are easily distributed. Wind and animals help this distribution. In general,
weed seeds are very hard to kill. Changes of temperature have little effect upon them. They
sprout readily in small amounts of soil and will thrive well even under disadvantageous
conditions.

To assist in destroying the weeds various small tools called hand weeders are used. They
enable one to stir the soil nearer the crop seedlings than can usually be done by the hand. In
case the seedlings are to be thinned to several inches apart, these weeders can be used to dig
out seedlings and weeds together.

Make a blackboard list of the weeds the pupils know by sight.

Lesson 37: THINNING YOUR YOUNG VEGETABLES.

When we plant garden seeds, we generally sow them thicker than we wish the plants to
grow. All seeds do not sprout, and therefore we sow many of them to get the desired number
of plants. Then, when the seeds do sprout and grow, the mature plants will require more
room for development than the seedlings. In order to give the best plants room enough, we
remove the others. This removal of plants is called thinning.

In the case of most crops it is important to make the first thinning early enough to avoid
disturbing the roots of the plants left in the soil. At first each seedling has only a few short
roots, but as it grows these roots become longer and reach out in all directions. If two seedlings
are close together, the roots will mingle with each other so that one plant can not be pulled up
without breaking off many of the roots of the other. Such a breaking off of roots is liable to
injure the plant left and to check its growth.

This early thinning is particularly important in the case of cucumbers and other vine
crops. These plants are especially sensitive to the disturbance of their roots, and if two are
left close together until they are of good size, it is difficult to pull up one without serious injury
to the other.

The final aim of thinning is to give to each plant plenty of room in the soil for adequate
root development and plenty of room above ground for its leaves, flowers, and fruits to mature
successfully. There is a constant struggle among all plants for food, moisture, light, and air.
The more crowded they are the fiercer is the struggle.

The aim of the gardener is to give to each plant the most favorable conditions for growth.
So he allots to each the space it needs to make the most of itself. If it is naturally a large plant
he leaves the seedlings far apart, and if a small one he leaves the seedlings nearer together,
thinning as may seem necessary for the best growth of each.

Lesson 38: HOW TO THIN VEGETABLES.

ROOT CROPS.

Weed and thin radishes to 1 inch apart; carrots to 2 inches; parsnips 4 or 5 inches; turnips
3 or 4 inches; beets twice, once to 2 or 3 inches apart and again to 4 or 5 inches, Use the beet
plants pulled to cook for greens.
120804°—10—F5
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ONIONS.

Plants grown from seed should be thinned two or three times. Thin first when the seedlings
are about 3 inches high to half an inch apart; second, three weeks later to an inch apart. The
plants pulled up are useful for stews and salads. After this pull up plants as needed for use as
raw onions or for flavoring stews, leaving the crop that is to mature about 3 inches apart.

CABBAGES AND POTHERBS.

Weed and thin cabbage seedlings growing in drills to 2 inches apart. Transplant later to
rows 2 feet apart in the row. Weed and thin cabbages sown in hills to one plant to a hill.

Thin spinach twice, first the young seedlings to an inch apart; later to 4 or 5 inches, using
for greens the plants pulled up.

Thin Swiss chard twice, first to 3 inches, cooking the plants pulled up. Then when the
plants begin to touch, thin again, using the thinnings as needed until the plants left are about a
foot apart. By this time those left will be large enough to furnish leaves for cutting, and will
continue to do so for the rest of the season. 4

BALAD CROPS.

Weed and thin lettuce sown in drills twice: First, when the plants have two or three true
leaves in addition to the seed leaves. Thin this time to 2 inches apart. Second, thin and use
the plants as needed, keeping on until the plants left to head up are 6 inches apart.

Weed and thin parsley in drills twice; first 2 to 3 inches; second, to 5 or 6 inches. The
plants pulled at the second thinning may be used on the table.

VINE CROPS,

When cucumber plants are small, pull up part of those which touch one another. When
danger from insects is past thin to 3 or 4 plants to each hill, leaving the strongest plants well
distributed in the hill.

When danger from insects is past, thin melons and squashes to 3 plants to each hill.

Lesson 39: HOW TO TRANSPLANT.

When you dig up a plant from a box, a hotbed, or a row in a garden and set it out in
a new place you transplant it. If you are to be a really good gardener, you will need to know
how to transplant several of your crops in such a way that they will grow.

You drop a seed into the open drill. You cover it with soil. The rain waters it. The
sun warms it. The seed sprouts into a seedling that sends out roots below the surface and a
shoot above the surface. When the seedling has been growing for a few days it becomes con-
nected with soil particles by hundreds of tiny rootlets and thousands of root hairs,

If you dig up your seedlings most of these rootlets and nearly all of the root hairs will be
broken off. This is, of course, a shock to the plant. It stops growing because food materials
that have been coming through the root hairs and rootlets are no longer sent up. A new lot of
these must be developed for growth to continue.

One of the best ways to prevent this injury is to grow the seedlings in a flower pot or some-
thing similar in which the roots will develop in a compact space. Then the seedling can be
carefully taken out, or if the receptacle is of paper the whole may be set directly in the soil
The paper will soon rot away.
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The great trouble in transplanting is that the seedling wilts. This is because the water
evaporates from the leaves and no water comes in through the roots to replace that which
evaporates. It helps to have lots of water in the plant when it is dug up. So the soil in which
the seedlings are growing should be soaked a few hours before they are dug up.

The hotter the sunshine the more rapidly does evaporation take place. So it is desirable
to transplant on a cloudy, moist day, or else in the late afternoon.

The greater the leaf surface the larger the amount of water evaporated. So it is often
desirable to remove the larger leaves, or cut them through the middle. This is a great help
in letting the plant get hold in its new position.

It is, of course, necessary that there should be plenty of moisture in the soil about the
roots. So to be sure of this we may pour water before transplanting into the hole where the
plant is to go or we may pour water on the surface after it is set out. On a larger scale we will
be sure the soil is freshly tilled.

It is important that the soil particles be directly in contact with the roots. This will
enable the rootlets and root hairs to get moisture more easily. So in setting out the seedlings
we should press the soil down firmly with the hands.

Lesson 40: MULCHES AND HOW TO USE THEM.

Every living thing needs water. This is as true of plants as of animals. In many regions
the greatest trouble in keeping the crops growing through the summer is to get water enough
for the plants.

In winter the soil gets saturated with water. As the days become warmer and the sunshine
hotter this soil water begins to go off into the air—to evaporate as people say—just as steam
comes out of the teakettle when you put it on the fire.

If the goil is not plowed or spaded in spring, the water evaporates rapidly and by early
summer most of it is gone—leaving the dry soil behind. Every time the ground is stirred it
holds the moisture better, and even a stirring of an inch or two of surface helps to save the soil
water.

Did you ever lift up a board in summer and find that the ground was moist beneath it?
The board had held the moisture so it could not escape into the air. You will find much the
same condition under an old bag or piece of carpet lying on the ground, or even a pile of leaves
or straw left upon the garden.

When the boards, or bags, or old carpets, or leaves, or straw are thus left upon the soil
surface each acts as a mulch, For a mulch is anything placed upon the ground to stop evapo-
ration of soil moisture.

A mulch of any kind prevents evaporation. Soil moisture is continually coming to the
surface apd evaporating into the air. The moisture passes up through the soil in the same way
that oil elimbs the wick of a lamp. This movement of soil moisture is called capillary attraction.

This movement can not take place unless the soil particles touch one another. So it hap-
pens that if you stir the soil for an inch or two at the surface you get much air between the
particles of soil and make a surface mulch, without using straw or bags or anything but the soil
itself.

A shower of rain will destroy this surface mulch, and so after each shower it is necessary to
prepare another mulch. Even if no rain falls, there is generally sufficient dew to destroy the
mulch after a few days. The maintenance of a mulch throughout the growing season is best for

most garden crops.
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Lesson 41: JOHN'S DREAM.

One fine Saturday morning in early June young John was weeding the onions in his
garden, There was to be a ball game in the afternoon, and John had laid out a nice little
program for the day. He was to work in his garden until 11 o’clock, then carry five bunches
of radishes to Mrs, Jones who lived three blocks away, and come home for dinner, with all
of the afternoon for the ball game.

It was a hot morning, and John's fine resolutions began to ooze out with the perspiration.
He kept thinking what fun it would be to play ball all day. So about half past 9 he sneaked
out the back gate and started for the ball ground,

On his way there he saw a large Red Cross poster labeled ‘‘A Little Starving Child Brought
Back to Life.” He stopped a moment to look at the picture and the one beside it of ‘“The
Greatest Mother in the World.” Too bad, he thought, that any child should starve on such
a fine day as this.

John practiced ball the rest of the morning and played a real game in the afternoon. He
was a pretty tired boy by bedtime, and as soon as he got to sleep he began to dream of the
starving child whose picture was on the poster. He saw the child crawl to the knees of the
Greatest Mother in the World and beg for food. And the Great Mother's wonderful face
showed anguish as she said: ‘“Here is food for to-day, but where will I get it for to-morrow ¢
Oh, how I wish all the boys and girls in America could see these starving children. Then
they would not play all the time and let their gardens grow weeds instead of food.”

John took the lesson to heart. By the end of the next week his garden was in fine shape.
And then for the first time since his dream he was able to look squarely at the pictures of the
Starving Child and the Greatest Mother and say: “‘I'm trying to do my part.”

Surely the millions of children in the United States School Garden Army will follow John’s
example.

Lesson 42: STORIES OF BEANS AND OTHER THINGS.

The garden operations of the pupils make an excellent basis for language stories. Such
stories embody real first-hand knowledge. In telling them the pupils feel the interest of a
personal experience.

One advantage in developing such stories is that they can readily be adapted to the
different grades, The length of the story depends chiefly upon the number of details men-
tioned. In the lower grades where the stories are made up of few sentences, only the principal
facts are mentioned. In the upper grades details of development and structure are readily
included.

The following model stories are suggestive of the work that may be expected of pupils
in the fourth grade:

MY BEAN SBEEDS.

Yesterday I planted half a pint of bean seeds in my home garden. I put down a line to keep the row straight,
I made a furrow along the line with a hoe. T dropped bean seeds in the bottom of the furrow, one seed every 2
inches. I covered the seeds 2 inches deep. I hope they will come up soon.

MY BEAN PLANTS,

Early last week I planted some bean seeds in my home garden. This morning T saw them coming up. The
stem is curved over at first. It pulls up the two thick seed leaves. Then the stem becomes straight and the large
leaves begin to grow. I hope they will grow rapidly.

Such stories may be oral or written, or both. They help to make the language lessons
real.



VII. GARDEN CROPS.
Lesson 43: HOW TO STUDY A CROP.

The other day a gentlemen gave a friend some beans and advised him to plant them in
his garden. The friend was growing a garden for the first time and he knew very little about
beans or other things.

Some two weeks later the friend met the gentlemen who furnished the beans and said to
him, ““Those beans you gave me were no good. Soon after I planted them they came right
up out of the ground again.”

Any of you who have planted beans will be likely to smile at the ignorance of this new
gardener, for of course, you all know that that is the way in which all well-behaved beans
naturally grow.

A good gardener is always seeking for knowledge about the crops he grows. The best part
of his knowledge he gets through actual experience but he does not despise the knowledge
which other people have gotten from their experience. For life is too short for any one man
to learn all there is to be learned even about any one crop, let alone all the hundreds of crops
that we grow in our gardens. '

So when we take up the study of any crop, we want to learn many things about it. We
want to learn first how many different types of the crop there are and whether it is a warm-
season crop or a cool-season crop. We want to learn something of the varieties and which
are the best sorts to plant, so we may select the seed properly. We also want to learn what
sort of soil it prefers and when to plant it, as well as how to cultivate it and how to protect it
from its enemies. Then, lastly, we want to find out what are the best ways of gathering it and
if we are going to sell it, of marketing it; or if we wish to use it in the home in the future, of
preserving it.

When you take up the study of a new crop the first thing to look at is a good seed catalogue.
This will probably show you pictures of different types and will give you a list of the best
varieties. Very likely it also will tell you something about planting the seeds. Next you
will do well to read over the lesson about that erop in this manual and then to look up the
subject in books and bulletins. It will add to your interest in the crop if you learn something
about the history of the plant.

So in your study of any garden crop you will do well to bear in mind this little outline:

Types of structure. Cultivation.
Seasonal adaptation. Protection of crop.
Varieties. Harvesting.
Selection of seed. Marketing.
Preparation of soil. Preserving.
Planting. History of the plant.

Lesson 44: LETTUCE FOR HOME GARDENS.

Next to radishes, lettuce is one of the best crops for boys’ or girls’ gardens. The plants are
ready to use a few weeks after the seed issown. It is a cool-season crop; that is, the plants grow
better in the cool weather of spring and autumn than they do in the hot summer time. Soitis
well to plant the lettuce seed as early in the spring as possible. There are some small-headed

varieties which are especially desirable for home use. Tom Thumb is one of these.
3
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Plan for several types of lettuce for the sake of variety in diet and garnishes, as well as to
insure a good supply as needed over a long season. Buy a packet of seed of at least one variety
of each of the following types: Loose-leaf: Black-seeded Simpson, Grand Rapids. Cabbage-head:
Wayahead, Naumberger, Big Boston, California Cream Butter. Crisp-head: Iceberg, Crisp as
Ice. (s or Romaine: Trianon. A packet of seed will make two or three sowings of enough

rows for family use.
PLANTING.

Prepare the soil thoroughly as soon in spring as it is in good condition to work. Apply
broadecast a good dressing of commercial fertilizer. Rake it in. Line the rows 12 inches apart.
Make the drills an inch deep. Sow the seed about six to the inch. Sow also a few seeds of
a small early sort of radishes, about one seed to every 2 inches. Cover half an inch deep.

GROWING.

Till the soil surface at least once a week. Weed the rows as soon as the lettuce seedlings
come up. Thin at least twice—first to an inch apart when the plants are small, second to about
6 inches when the plants are larger—so that those pulled up may be used on the table. Apply
a light dressing of nitrate of soda or commercial fertilizer between the rows about a month after
planting. Be careful not to get any soil into the crowns while hoeing, weeding, or thinning.
Gather the crop as needed, pulling the plants or cutting the leaves or heads early in the morning
when the blades are turgid with moisture drawn up through the roots.

Cos or Romaine lettuce is especially desirable for summer use. It stands the hot weather
better than the others. The heads should be tied up with rags or raffia to blanch the inner
leaves.

Look up varieties of lettuce in seed catalogues.

Lesson 45: PARSLEY.

Parsley is the favorite garnish for American foods. It is also used for flavoring soups
and stews and to a less extent in salads.

Such curled varieties as Moss-curled or Dwarf Perfection are most degirable. The fern-
leaved sorts are also attractive. Fifteen feet of row will furnish plenty of leaves for family use.

GROWING.

Soak the seed overnight in warm water. Sow the seeds in a drill in rich soil, 10 to the
inch. Sow radish seeds also, 1 to the inch. Cover half an inch deep. Thin the young

plants to 3 inches apart.
Lesson 46: CELERY.

Celery requires a little more care than many other crops but the results repay the extra
trouble. You can grow your own seedlings in a hotbed or outdoor seed bed or you can buy
them for about 50 cents a hundred. Look in the seed catalogue for prices.

Celery is grown by two different methods—level culture and in trenches. If your garden
soil is deep and rich there are advantages in digging out a trench a foot wide and 15 inches
deep, filling in 6 inches of manure and 3 inches of soil and setting out the plants in this soil.

GROWING BY LEVEL CULTURE.

Select rich, moist, well-drained soil and prepare it thoroughly. Apply a light dressing of
commercial fertilizer and rake it in. Line the rows 30 inches apart and set the plants 5 inches
apart in the rows.
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Hoe or rake the ground between the rows at least once a week. Be careful not to stir the
soil deeper than an inch or two. Don’'t get any soil into the crowns of the plants. Apply
commercial fertilizer or nitrate of soda between the rows two or three times: First, 10 days
after setting out the plants; second, a month later; third, a month after the second application.
When the plants are full size blanch the stalks by drawing the soil up and around them, not all
at once but by two of three hoeings, until only the leaves project. Be careful to ““handle”
the stalks, keeping them together so the soil will not get into the erowns.

BLANCHING BY OTHER METHODS,

Celery stalks may be blanched by any method that excludes the light from the growing
plants. Several varieties are so completely self-blanching that they are easily blanched by
fastening boards a foot wide and several feet long vertically along the rows. This method is
especially desirable for the early crop, because when soil is used in summer there is danger of
rotting. There are also now upon the market various celery blanches which are readily put
on and serve the purpose very well.

Look in the seed catalogues to find out about seeds and plants of celery.

Lesson 47: SPINACH.

Spinach is one of the best of all the plants used for potherbs or greens. It is a cool-season
crop, doing best when started so early in spring that the crop can be cut before warm weather.

If seed is sown as early in the spring as the ground is dry enough to work, the crop is likely
to escape attack by the leaf maggot. This pest often spoils the leaves of later crops.

Buy an ounce of seed of one or more of these varieties: Victoria, Longstanding, Round-
seeded Savoy.

PLANTING.

Wait only until the soil is dry enough to work easily. Select a rich, loamy soil. Prepare
thoroughly by plowing, harrowing, and raking or by spading and raking. Apply broadeast a
heavy dressing of commercial fertilizer and rake it in. Line the rows 12 inches apart. Make
the drills an inch deep. Sow about six seeds to the inch. Cover three-quarters of an inch

deep, and firm the soil lightly.
GROWING.

Hoe or rake the soil surface between the rows as soon as the seedlings come up. Thin the
young plants twice—first, to an inch apart as soon as there are two or three true leaves in addi-
tion to the slender seed leaves; second, to 3 inches apart when there are several true leaves
developed. Use for greens the plants pulled up at the second thinning. Weed at times of
thinning and whenever necessary. Hoe the soil surface at least once a week. Fertilize between
the rows with a light application of nitrate of soda if the soil is not rich. Cut as fast as the
plants are large enough to use.

Lesson 48: NEW ZEALAND SPINACH.

The common kind of spinach is good for use in spring and fall, but does not thrive in .
summer. New Zealand spinach may well take its place during hot weather. It withstands
heat and drouth and produces plenty of greens from July until October.

New Zealand spinach is not grown as much as it ought to be. Many people do not even
know about it. Let the pupils look it up in the seed catalogues.
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The seeds of New Zealand spinach are quite large. They sprout soon after they are sown.
They soon grow into thrifty plants that spread out and send up thick shoots well stocked with
leaves. These shoots are broken off for use as greens. The plants at once begin to send out
other shoots. Soon there is a bushy growth that yields a good erop.

Buy a packet of New Zealand spinach seed. Plant an inch deep in rich garden soil in hills
a foot apart, two or three seeds to a hill. Thin the seedlings to one plant to a hill. Hoe fre-
quently. Apply a light dressing of nitrate of soda between the plants a month after the seed-
lings come up. Do not pick until the branches are well grown; then break off the tips, taking
6 inches or so of each leafy stem.

Lesson 49: SWISS CHARD FOR SUMMER USE.

Swiss chard furnishes two distinet vegetables for table use. The young plants and the
green leaf blades of the older plants are excellent to boil as potherbs and use as greens. The
thick leaf stalks make a very palatable vegetable when boiled and served as asparagus or celery
is served, usually with a white sauce.

This chard is really a leaf beet and thrives best in a rich soil which is not sour. If the
soil is sour, it should be thoroughly limed before planting the seed. The best variety is Giant
Lucullus Swiss chard.

PLANTING.

Select soil which is rich and not sour. Prepare thoroughly by deep tillage as soon as it
is well dried out. Apply broadcast a liberal dressing of commercial fertilizer. Rake the sur-
face smooth. Line the rows 14 inches apart. Sow also a few seeds of a small early radish to
mark the rows. Cover about three-quarters of an inch deep. Firm the soil over the seeds.

GROWING.

Hoe or rake the soil surface between the rows as soon as the seedlings come up. Pull the
radishes as fast as they are large enough to eat. Thin the young chard seedlings, which are
likely to come up in little bunches, because there are commonly several seeds in the seedlike
fruits you sowed, until there is only one seedling in a place, an inch or more apart. Thin again
two weeks later so that the plants are at least 6 inches apart. Transplant some of the seed-
lings if needed to fill gaps or to make a larger planting. Weed at times of thinning and when-
ever necessary. Till the soil surface between the rows at least once a week until the ground
is shaded by the leaves. Apply a light dressing of nitrate of soda or a good commercial ferti-
lizer if the soil is poor or the growth of the leaves is slow. Cut the outer leaves as fast as they
become large enough to use, but not so closely that the plants have not enough leafage to
continue thrifty growth.

Lesson 50: ENDIVE.

Endive is used in two ways—as a salad and as a potherd for greens. It is so easy to grow
that you can have plenty of it for both purposes by a little planning.
When well grown and properly blanched some of the fringed varieties of endive are very
-decorative. Blanching is necessary in order to remove the bitter taste and to get the white
appearance desirable for salads.
The fringed and curled varieties of endive are better for salad use than those with plain
leaves. Three good sorts are White Curled, French Moss Curled, and Green Curled. A packet
of seed is enough for a small garden.
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CULTURE.

Sow in spring in rich soil, in rows a foot apart. Make the drills an inch deep. Cover the
seed half an inch deep. Thin the seedlings to 8 or 10 inches apart. If desired the thinnings
can be transplanted or if large enough they can be boiled for greens. A month after the plants
come up apply nitrate of soda between the rows and hoe it in.

When the plants form heads blanch the inner leaves by tying the outer leaves over the
heads with raffia or strips of cotton cloth, choosing a time when the plants are dry. Or blanch
by placing over the plants a box, covered drain tiles, flower pots, with holes stopped up, or even
a heavy mulch of straw or leaves—almost anything that will exclude the light for two or three
weeks without causing decay to set in. Do not blanch all the heads at once. Cut and use
as needed.

SUCCESSION.

Sow seed late in July or early in August for the main fall crop. To extend the season of
use until very late in the fall, protect some of the plants with frames or strawy mulch. Or
take the plants up by the roots with plenty of soil attached and place side by side in a box in
the cellar or on the cellar floor. Blanch by keeping in darkness.

Lesson 51: RADISHES: THE EASIEST GARDEN CROP.

A quick-growing, cool-season crop like radishes should be planted in spring or autumn. A
rich sandy loam soil is much better for growing them than a clay soil.

Here is a little list of good varieties of the three principal types:

Round or turnip-shaped.—White-tipped Scarlet Turnip, Early Scarlet Globe, Rapid Forcing,
Crimson Giant. b

Owval or olive-shaped.—French Breakfast, White-tipped Rocket.

Long or finger-shaped.—Early Long Scarlet, Cincinnati Market, White Icicle.

PLANTING.

Prepare the soil thoroughly as soon as it is dry enough to work. Apply broadcast a light
dressing of commercial fertilizer. Rake the surface smooth. Line the rows 8 or 10 inches apart.

Make the drills an inch deep. Sow the seeds about four to the inch. Cover an inch deep.
Firm the soil lightly over the seeds.
GROWING.

Thin the seedlings a week after they come up to an inch apart. Weed early and as often
as needed. 1f the soil is not rich apply a light dressing of commercial fetilizer, between the
rows, two weeks after the plants come up. Do not let it touch the plants. Pull the roots as
" fast as they are large enough to eat.

BUCCESSION.

Sow radish seeds between rows of long-season crops. Sow a few seeds with seeds of carrots,
lettuce, beets, parsnips, parsley, and other slow-growing crops. Sow for succession whenever

vacant space is available. .
Be careful not to sow too many radish seeds at one time. Ten feet of row sown once a

week is likely to suffice for the family supply.
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Lesson 52: PLANTING TURNIPS EARLY AND LATE.

The turnip is a good crop for rich moist soils. It is not so likely to thrive on poor sandy
soils or on new clay soils. It is a cool-season crop and should be grown both in spring and fall.

To be good to eat, turnips should grow right along from the time the plants come up.
If they grow slowly or stop growing they get stringy or woody and are not good to eat.

Some turnips are white, others yellow. The white kinds have the mildest flavor. These
are good white varieties: Early Snowball, Early Purple-top Milan, Early White Egg. Golden

Ball is a good yellow turnip.
PLANTING.

Select a rich, cool, mellow soil, preferably with no manure added this season. Wait only
until it is dry enough to work easily. Prepare thoroughly, raking the surface to get it in fine
condition. Apply broadcast a dressing of commercial fertilizer. Line the rows 12 inches
apart. Make the drills one-half inch deep. Mix the small seeds with fine sand and sow sparsely.
Cover one-half inch deep and firm the soil lightly.

GROWING.

Hoe the soil surface between the rows as soon as the seedlings appear, and at least once a
week afterwards until the leaves shade the ground. Thin early, pulling out a large proportion
of the seedlings before they begin to crowd. Repeat the thinning two or three times at intervals
of a week or two, until the plants left are 3 or 4 inches apart. Weed carefully at times of thin-
ning. Pull as needed for use, removing each time the largest roots and thus making more room
for the smaller ones to grow.

Let the pupils look up turnips in the seed catalogues. Let each learn at home the different
ways turnips are cooked. Let them draw outline pictures of turnips for the booklet on vege-
tables.

Don’t overplant the early crop of turnips. Two sowings of 15 feet of row is likely to furnish
a family supply for early summer. The fall and winter crop is to be sown in June, July, or
August, depending on the latitude.

Lesson 53: RUTABAGAS.

A fortunate result of the recent stress in food production is found in the rapidly increasing
appreciation of the rutabaga or Swedish turnip. Not so long ago too many Americans con-
sidered these roots as of value only for feeding to live stock, but they have now discovered that
rutabagas are among the most healthful and palatable of vegetables. This is one of the crops
that can be grown better in northern than in southern regions. It does not thrive in hot weather
and requires a longer growing season than the turnip. Seeds sown in May will develop roots
for fall use and winter storage.

Plan to have, for the sake of variety, both white and yellow fleshed rutabagas. Buy a
packet of seed of at least two of these sorts: White: Budlong’s Improved, Large White French
or Rock. Yellow: Golden Heart. Be sure to get selected strains of seed from reliable dealm‘sj
An ounce of seed will sow about 200 feet of row.

PLANTING.

Select a rich, moist, loamy soil. Wait until the soil is well dried out and in good condi-
tion to work. Prepare thomug}-ﬂy by plowing, harrowing, and raking or by spading and raking.
Apply broadcast a good dressing of commercial fertilizer. Line the rows 15 inches apart.
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Make the drills an inch deep. Sow the seeds sparingly; they are so small that they must be
sown by the fingers with great care or mixed with fine sand before sowing. Cover three-quarters
inch deep and firm the surface lightly.

GROWING,

Till the surface between the rows as soon as the seedlings appear and at least once a week
afterwards until the leaves shade the ground. Thin early and repeatedly, not letting the
seedlings interfere with one another until they stand 4 to 6 inches apart. Weed carefully at
times of thinning. Pull the larger roots in summer or fall as needed, but leave the main crop
to grow until freezing weather. Harvest in October by digging or pulling. Cut off the tops

well above the crown.
STORING.

Store the roots in bins or boxes of sand or coal ashes in a cool cellar. For spring use store
in a storage pit outdoors.

Look up varieties of rutabagas in the seed catalogues.

Lesson 54: BEETS FOR BOTH SUMMER AND WINTER.

Beets thrive best in a rich, sweet, mellow, well-drained soil. It is not worth while to try
to grow them in a sour soil. Such a soil must be sweetened by liberal applications of agricultural
lime, thoroughly worked in. Beet “seeds” are really little pods, each having several seeds,
so thinning is necessary, no matter how far apart the “seeds” are sown. This vegetable is
used when small for greens and the roots are cooked at all stages from the time they are large
enough to pull,

Good varieties are: Crosby's Egyptian, Early Eclipse, Detroit Dark Red, Crimson Globe.

PLANTING.

Prepare the soil thoroughly. Apply broadeast a good dressing of commercial fertilizer
and rake it in. Line the rows 12 inches apart. Make the drills an inch deep. Soak the seeds
in warm water for 8 to 10 hours. Sow the seeds sparsely about half an inch apart. Sow also
in the same drills a few seeds of an early radish. Cover about an inch deep.

GROWING.

Hoe or rake the soil surface between the rows as soon as the rows are plainly to be seen
through the coming up of either radishes or beets. Pull the radishes as fast as they are large
enough to eat. Weed early and carefully. Thin the beets twice, first to an inch apart and
second to 2 or 3 inches apart. Use for beet greens the plants thus pulled up. Hoe or rake the
soil surface every five days until the leaves shade the ground. Pull as needed, choosing each

time the largest beets and leaving the smaller ones.
SUCCESSION,
The main crop of beets for fall and winter use should be planted séveral weeks after the

early crop. In middle and northern regions June is a good month for sowing the main crop,
and Detroit Dark Red is a good variety for the purpose.
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Lesson 55: CARROTS FOR EVERY GARDEN.

Carrots are among the most healthful and delicious of all root crops. They are easy to grow.
They may be readily stored for winter use. There are three main types of carrot roots: The
short or round, the half-long, and the long. Earliest Short-horn or French Forcing is a good
variety of the first. Chantenay and Danvers Half-long are good varieties of the second. The
half-long sorts are desirable for the main crop.

PLANTING.

Wait until the ground is well dried out so that it can be easily worked. Prepare thoroughly
by plowing and harrowing or spading and raking. Apply broadcast a dressing of commercial
fertilizer. Rake the surface smooth. Line the rows 12 inches apart. Make the drills an inch
deep. Sow the seeds sparsely in a continuous row, being very careful not to sow too many of
these very small seeds. Sow also in the same drills a few seeds of early radish like Early Scarlet
Globe to mark the rows. Cover one-half inch deep.

GROWING.

Hoe or rake the soil surface between the rows as soon as they are plainly to be seen through
the coming up of either radishes or carrots or both. Pull the radishes as fast as they are large
enough to eat. Weed early and carefully. Thin the seedlings twice, first when they have two
or three true leaves in addition to the slender seed leaves, to about an inch apart, and second,
two weeks later, to 2 inches apart. Hoe or rake at least once a week until the tops shade the

ground.
SUCCESSION,

Barly in spring sow French Forcing or Early Scarlet Horn for early summer use. At the
same time or a month or two later, sow Coreless, Chantenay, or Danvers for late summer and
winter use.

Look up varieties of carrots in the seed catalogues.

Lesson 56: PARSNIPS.

The parsnip is one of the most desirable vegetables for the home garden. It is easily grown
in deep, rich, mellow soil if planted early in the spring, so that it may have the long season for
development that it requires. It is one of the few crops that may be left outdoors over winter
and harvested as soon as the frost is out of the ground in spring. The climatic conditions in
the Northern States are more favorable to the growth of parsnips than in the South,

There are three distinct types of parsnip roots—the Long, the Half-long, and the Short or
Round. For many years the standard variety was the Long Hollow Crown, which is still very
largely grown. A more recent variety of this type is the Long Smooth Full Crown, which
has the advantage that the shape of the crown prevents much of the damage to the tops of the
roots when leftin the ground through the winter. The Guernsey or Student is the only important
variety of the Half-long type. The Early Round or Short Round French is about the only

well-known variety of the short type.

: CULTURE.

Select a rich, deep, loamy soil. Prepare it thoroughly to the depth of 15 inches early in
spring. Apply a good dressing of commercial fertilizer and rake it in. Line the rows 15 inches
apart. Make the drills an inch deep. Sow the seed six to the inch. Sow also a few radish
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seeds. Hoe as soon as the radishes mark the rows and once a week thereafter until the parsnip
leaves shade the ground. Weed the rows early, Pull the radishes as fast as they get large
enough toeat. Thin the parsnip seedlings early to 4 or 5 inches apart; if left for later thinning
the long taproots are hard to pull out. Pull any weed that appears after hoeing stops. A large
part of the root growth takes place after the first of September. ¥

HARVESTING AND STORING.

The best way to get the long parsnips out of the ground is to dig a trench along the sides
of them as fargdown as the small tips of the roots. Then take holdof the tops and pull toward
the open trench. In this way the roots will not be broken or bruised and so will keep in good
condition. Dig the roots which are needed for use in fall and winter in October. Wash care-
fully and store in moist sand in the vegetable cellar. About the time the ground freezes cover
the others with a mulch of straw, lawn clippings, or fallen leaves held in place by boards or
brush. Let them remain in this way until the frost is out of the ground in spring.

L &

Lesson 57: SALSIFY OR VEGETABLE OYSTER.

This is one of the erops every young gardener should learn to grow. It requires a rich; mel-
low soil and a long season of growth. So it is very important to sow the seed as early in spring
as the ground is in good condition to work.

Only one variety of salsify is commonly listed in our seed catalogues. It is called the
Mammoth Sandwich Island Salsify. It is important to get the seed of reliable dealers who
have selected it carefully from plants having large smooth roots,

Prepare a rich mellow soil; apply commercial fertilizer and rake it in; line the rows 12
inches apart and make the drills an inch deep; sow the seed an inch apart; sow a radish seed
every 2 inches; cover an inch deep.

Hoe as soon as the rows can be seen, and then at least once a week until the salsify leaves
shade the soil. Thin the seedlings early to at least 2 inches apart and pull the radishes as fast
as they get large enough to eat. Dig part of the roots late in the fall, cut off the tops, and store
in sand in the vegetable cellar. Leave the rest in the ground and protect with straw or leaves
held in place by brush or boards. Dig in spring as soon as frost is out of the ground.

Lesson 58: CABBAGES.

The cabbage is one of the most useful garden vegetables. It is served in a great variety of
ways and is an important element in the family food supply. It requires a rich mellow soil,
with eonstant surface tillage and should be kept growing steadily from start to finish. If
growth is checked the heads are liable to burst open later. The plants grow best in cool weather,
so the crop should be planted early from seedlings started under glass that the heads may mature
before midsummer, or late, so that the chief growth will take place after midsummer. A new
part of the garden should be chosen for cabbages each year, as diseases are likely to develop
without such rotation. )

Itis important to get carefully selected cabbage seed of suf:h good varieties as these: Farly:
Early Jersey Wakefield, Charleston Large Wakefield. Ji{edmm: Copenhagen Market, Early
Summer, Succession. Late: Danish Ballhead, Autumn King, Warren's Stonemason. Unless
you have a hotbed or greenhouse it is best to buy the plants for the early crop of cabbages.

The price is about 15 cents a dozen or a dollar a hundred.

»
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GROWING THE CROP,

Set out the plants in the garden as soon as the soil is in good eondition, late in April or early
in May. Line the rows 2 feet apart for hand cultivation, 3 feet for horse cultivation. Set
the plants 18 inches apart in the rows and put each # little deeper than it was in the cold frame.
Wrap the stalk of each plant with cardboard to protect from cutworms. Till the soil surface
thoroughly every four days, hoeing well up to each plant. Continue this surface tillage until the
heads are about formed. Apply a light dressing of nitrate of soda between the rows two weeks
after the plants are set out and again a month later. Cut the heads as fast as they become full
size and pullup the rest of the plants, feeding them to poultry or burying them in the garden. Do
not leave them in place to breed insects and fungi.

PLANTING LATE CABBAGE.

Prepare thoroughly in May or early in June an outdoor seed bed of rich mellow soil. Rake
the surface smooth. Line the rows 16 inches apart. Make the drills an inch deep. Sow the
seed five to the inch. Cover half an inch deep. Thin the seedlings to an inch apart. Till the
soil surface frequently. Weed and water as necessary. Keep the seedlings growing vigorously
until they are about 3 or 4 inchés tall. Transplant these seedlings to permanent places as soon
as they are large enough! '

Lesson 59: KOHLRABI FOR YOUNG GARDENERS.

It is always interesting to grow a crop new to your garden. It gives you a broader
knowledge and increases the amount of food you can grow. KXohlrabi is one of the best crops
for you to try. '

Kohlrabi is so little grown in home gardens that most people think it is hard to raise.
But it may be grown as easily as the turnip, and you know that anyone can grow turnips.
A few weeks after the kohlrabi plants come up, the stems just above the ground swell out to a
diameter of 2 or 3 inches, making an edible ball that is delicious when picked early and properly
cooked. After standing too long the balls become woody and worthless.

Kohlrabi is one of several edible members of the cabbage group. Like its relatives, it is
hardy to frost and thrives best in cool weather. While it is sometimes started under glassin the
same way as early cabbage, the crop is usually grown outdoors from the first.

CULTURE.

Buy a packet or an ounce of seed of Earliest Erfurt or Early White Vienna Kohlrabi.
Prepare rich, mellow soil thoroughly as soon in spring as it is in condition to work. Apply a
dressing of commercial fertilizer and work it in. Line the rows 15 inches apart. Make the
drills an inch deep. Sow the seeds sparsely three or four to the inch. Weed as needed. Hoe
early and often, but do not get the soil into the swollen part of the stem. Thin to 6 inches
apart. Pull the plants and cut off the swollen parts of the stem as they reach a diameter of 2

inches.
SUCCESSION.

Plant two or three crops in the spring at intervals of two weeks. In August sow seed for a
fall crop. Store any surplus stems of this fall crop in sand in the vegetable cellar.
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Kohlrabi is subject to attack by many of the same enemies as the cabbage, so it is well
not to plant it in soil where cabbages grew the year before. As a rule, there is very little trouble
from insect enemies.

Courtesy of Van Evrie Kilpatrick.

Kohlrabi is an excellent crop for the young soldiers of the School Garden Army. This boy was successful in New
York. Seeif you can do as well. What service badge is he wearing?

Lesson 61: ONIONS FROM SEED.

To grow onions from seed is more difficult than to grow many other crops. ‘ It is worth
doing, however, and is one of the best ways to get ggod valus for the- money expénded on the
garden. One of the commonest causes of failure is that thfa seec! is sown too late. Many
experiments have shown that onion seed should be planted in spring as soon as the ground
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is in good condition to work. It is quite essential that the soil in which onions are grown
should be very rich.
Standard varieties are: Danvers, Yellow Globe, Southport White Globe, Southport Red

Globe, Prizetaker.
PLANTING.

Select a level place where there will be no washing by rains, and where the soil is rich and
fairly free from weed seeds. Wait only until the ground is dry enough to work. Prepare
thoroughly by plowing and harrowing or spading and raking. ' Apply broadcast a good dressing
of commercial fertilizer. Rake the surface smooth. Line the rows a foot apart. Make the
drills an inch deep. Sow the seed sparsely, eight to the inch. Sow also the seeds of a small
early radish, about one seed to every 2 inches of the row. Cover half an inch deep. Firm the
soil lightly. '

GROWING.

Hoe the surface between the rows carefully as soon as the radishes come up and once a
week afterwards. Weed early and often. Thin early to an inch or more apart. Pull the
radishes as fast as they become large enough to eat. Pull every other onion as they become
large enough for use as scallions or for soups and stews. Apply a light dressing of nitrate of
soda or commercial fertilizer between the rows about the middle of June, if the soil is not rich.
Pull when the tops turn yellow and leave the onions to dry on the surface of the ground for a
few days. Stir up two or three times with a wooden rake to get even drying. Gather in baskets
or crates.

STORING.

As soon as the tops ripen off, pull or dig the onions carefully and, if the weather is fair,
leave them on the ground to dry out thoroughly; but if necessary, cover them at night to prevent
freezing. If the weather is unfavorable, place them on the floor of a porch or shed until they
are well cured. Store them in open boxes or slatted onion crates. Select out all bruised, soft,
or otherwise imperfect bulbs for immediate use, as these will not keep well and will contaminate
the others. Place the sound bulbs in the crates and store in a dry, cool place where there is
no danger of freezing, with an air space around each crate.

Lesson 60: GROWING ONIONS FROM SETS.

Next to radishes, the vegetable crop that can be raised the quickest is probably that of
the small bunch onions or “scallions” grown from onion sets. Planted in April, these will
be ready to pull in a few weeks and later will furnish an early crop of large onions for more
general use.

Buy a pound or more of one of these kinds of onion sets: Yellow, white, red, potato onions,
top or button onions. These are commonly quoted at about 30 cents a pound. Order as
early as possible, before the sets have begun to sprout.

Prepare the soil thoroughly as early as it can be worked. Rake the surface smooth. Line
the rows 8 inches or more apart. Make the drills 2 inches deep. Place the sets in the drills
1 or 2 inches apart, right side up with care. Cover an inch deep.

Give godd surface tillage between the rows from the time the sprouts come up. Weed
thoroughly. Pull the onions as soon as they get large enough to eat. Leave any not gathered
to grow larger for later use. Do not try to save these Iurge onions until winter,
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Lesson 62: POTATOES.

In any garden which is large enough to grow a lot of vegetables some potatoes may well
be planted. If there is not room to grow enough for the family supply, some early potatoes may
be planted to bridge over the time when the new crop comes in at a high price.

Beginners often plant too many potato eyes in a hill. From each eye a stalk is likely to
come. The more stalks in each hill the smaller will be the potatoes, because the plants crowd
one another. Two or three good plants will produce more potatoes of the right size than a
dozen will.

So cut the seed potatoes to pieces that have two or three eyes each. But leave a good deal
of the white part on each piece. They should weigh at least two ounces each in order to give the
shoots a good start.

VARIETIES,

These are good varieties of early potatoes: Early Ohio, Early Bovee, Irish Cobbler. And

these are good for the main crop: Green Mountain, Carman No. 3, Gold Coin. .

PLANTING.

Propare the soil thoroughly, choosing where possible a piece of ground that has had much
manure worked into it in previous seasons. Line the rows 2 feet apart. Dig the furrows about
5 inches deep. Work into the bottom of the furrows a light dressing of commercial fortilizer,
mixing it well with the soil. Drop the cut tubers 12 or 14 inches apart. Cover 4 inches deep.
Hoe or rake the soil surface two or three times after the plants come up. In northern regions,
where danger of injury by long periods of drouth is not great, hill the rows at the third hoeing.
For early sorts hill the rows anyway. Spray with Bordeaux mixture and arsenate of lead two
or three times, beginning when the plants are about 8 inches high. Dig the early crop as soon
as the potatoes are large enough to eat. At first instead of pulling up the whole plant and thus
checking its further production reach in beside the hill and pull out the larger tubers.

Lesson 63: PEAS.

Garden peas or English peas are among the most valuable of all vegetables. This is a
cool-season crop, making its best root growth in early spring. Because of this it is well to

plant then several sorts that mature in succession.
Here is a little list of good varieties of wrinkled peas: Farly: Sutton’s Excelsior, Gradus.

Midseason: Thomas Laxton, Telephone, Alderman. Late: Potlatch, Champion of England.
GROWING.

Prepare the soil thoroughly. Apply broadcast a rather heavy dressing of commercial for-
tilizer or of wood ashes. Wait until the heavy frosts are past. Line for double rows with
6 or 8 inches between each pair. For dwarf sorts have the pairs of rows 15 or 18 inches apart.
Make the drills 3 inches deep. Sow the seeds about 1 inch apart in the rows. Cover 2 inches
deep. Thin only as necessary when the seedlings are too crowded. Weed early and often.
Hoe the surface only, being careful not to disturb the roots. If the growth in rich soil is very
rank, pinch off the ends of the vines.

GROWING IN TRENCHES.

In regions where the season is too hot and dry for peas to succeed by the ordinary methods
of culture, dig long trenches. Cover seeds with 2 inches of soil. After the seedlings are a few
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inches high fill in the trenches gradually at each hoeing until the soil is level. This gives the
root a chance to develop in the deeper, cool soil.
Look up varieties of peas in the seed catalogues.

Lesson 64: FIVE-PURPOSE BEANS.

The bean is one of the most important crops for the School Garden Army to plant. It
is easy to grow. It thrives even on poor soils. It has great food value. It can be used at
different stages of growth. It is easily preserved.

Many years experience in growing, using, and canning beans at the Framingham (Mass.),
Normal School shows that certain varieties of string beans may be used in these five ways:

. Pods cooked as snap beans.

. Pods canned as snap beans.

. Green beans cooked as shell beans.

. Green beans canned as shell beans.

. Pods allowed to ripen and harvested as dry beans.

The best varieties for such continuous use are these: Red Valentine, Bountiful, Early Six-
weeks, Green-podded Refugee.

R

o

PLANTING AND GROWING.

Select the lightest loamy soil in the garden. Prepare thoroughly and rake in a light dress-
ing of commercial fertilizer. Wait until the soil has warmed up. Line the rows 18 inches
apart. Make the drills 3 inches deep. Sow the seeds singly 2 inches apart, or in hills a foot
apart with five or six seeds in a place. Cover 2 inches deep.

Thin the seedlings when the first true leaves are full size to about 3 inches apart in the
rows or to three or four plants to a hill. Never disturb the plants when the leaves are wet:
it increases danger of disease. Weed at time of thinning. Hoe at least once a week, especi-
ally after each heavy rain, but not before the leaves are dry.

Let the pupils look up these four varieties of beans in the seed catalogs. Have them report whether any of
these varieties have been grown in their home gardens,

Lesson 65: SWEET CORN TO EAT AND TO CAN.

Sweet corn can be grown to advantage in those home gardens that have room for the
cultivation of the larger vegetables. Corn can be canned or dried if desired and kept for winter
use.

The Indians used to plant corn at the time in spring when the oak leaves are as large as
squirrels’ ears. This is a good rule to-day. Itis about the time of the last killing frost. Later
plantings should be made for succession.

In growing sweet corn it is important to have a good-sized patch. One or two rows alone
are likely not to do well, because the yellow powder, called pollen, that comes from the tassels
is blown away. To get good ears, some of this pollen must fall upon the silk of the young
corn ears. So it is a good plan to have the corn in a square block rather than in long rows.

When two gardens are near together it will help to have the corn plots in the two gardens
next to each other. You thus double the chances for the pollen to do its work.

A good succession of varieties is Golden Bantam or Golden Giant, Country Gentleman, and
Stowell’s Evergreen. A pint of seed is sufficient for 200 feet of rows.
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PLANTING.

As soon in spring as the ground has warmed up and danger from frosts has about passed,
prepare it thoroughly. Apply commercial fertilizer broadcast and rake it in. Line the rows
30 inches apart for dwarf varieties; 3 feet apart for tall kinds.

For drills, make the furrows 2 inches deep and sow a kernel of corn every 4 inches. Cover
2 inches deep.

For hills, hoe out a space every 2 feet and scatter six kernels in each hill, having each
kernel at least an inch away from the others. Cover 2 inches deep.

GROWING.

Hoe and weed the corn plants as soon as they are up and continue hoeing the surface at
least once a week. A month after the corn comes up thin the plants—if in drills to 10 or 12
inches apart; if in hills to three plants to a hill. Leave always the most vigorous plants to
grow. It issometimes advised to pull off the suckers at the base of the corn plants, but careful
experiments have shown that it is better to leave them to grow.

Lesson 66: CUCUMBERS FOR SALADS AND PICKLES.

Cucumbers are warm-season plants, easily injured by frost. They require a rich mellow
soil and are commonly grown in specially fertilized hills, In very fertile soils they may be
grown in continuous rows without these hills.

BUYING,

Buy a packet or half ounce of seed of a selected strain of one or more of these varieties:
Improved White Spine, Davis’s Perfect, Cool and Crisp. A packet of seeds will plant about
10 hills and a half ounce 25 hills,

PLANTING.

When danger from frost is past, prepare the soil thoroughly, Line the hills 4 feet apart.
Hoe out each hill to a depth of a foot and a diameter of 2 feet. Fill the hole thus made nearly
full of old manure or rich compost. Work a little soil into this and top off with a layer of soil
2 or 3 inches deep. Scatter into this top soil & handful of commercial fertilizer. Sow about
10 cucumber seeds on the surface and cover with half an inch of fine soil.

COMPANION CROPPING.

To prevent wasted land in connection with cucumbers, adopt this method: Prepare the
hills 4 feet apart each way. Sow on each hill a dozen cucumber seeds and a dozen radish seeds,
having every seed in a place by itself. Cover all with nearly an inch of fine soil. Half way
between the cucumber hills in one direction sow a row of bush beans. Hoe or rake the soil
surface often. When danger from insects is past, thin the cucumbers to four or five plants
to each hill. Pull the radishes as fast as they become large enough to eat. Pick the beans as
fast as the pods are ready, and pull the bean plants as soon as the crop is all gathered.

PROTECTION.

Protect the young plants as soon as they come up by a liberal dusting or spraying with
arsenate of lead, or cover the hills with cheesecloth to prevent injuries by the cucumber beetles
and the flea beetles. After the plants get two or three true leaves apply arsenate of lead again.
Trap the black squash bugs by laying around each hill two or three shingles or small pieces of
board and collecting the bugs from beneath these traps early in the morning. Pick off all bugs
seen upon the vines and cut off the egg-masses.
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Lesson 67: WINTER SQUASHES.

Winter squashes require more room than many other crops, so they can usually be raised
only when the garden is of good size. Often, however, you can place the hills along the outside
next the grass or fence and plan to have the vines run out in that direction.

If you will look up varieties of squashes in the seed catalogues you will find pictures of
at least two distinct types. One is the Marrow type; the other is the Turban type.

In general, the Hubbard varieties are the best for home gardens. The Blue Hubbard is of
good size and fine quality. The Warted Hubbard has a very thick skin, and so is a fine keeper.
The Golden Hubbard is notable for the number of squashes produced by the vines.

An ounce of squash seed will plant 30 or more hills. The seed retains its vitality for several
years, so any surplus may be saved over from season to season.

Winter squashes are produced on running vines that cover the ground for several feet
around the hills. So the hills should be placed 7 or 8 feet apart.

PLANTING,

Prepare the soil thoroughiy. Dig out each hill a foot deep and 18 inches wide. Fill in
two or three shovelfuls of old manure or leaf mold. Mix a little soil with it and spread a 3-inch
layer of soil over the surface. Have this surface raised only a little above the surrounding level.
Apply a little commercial fertilizer over the top of this hill and work it into the soil. Scatter
10 seeds on the surface and cover with an inch of fine soil. Fifm the soil carefully and scatter
a little loose soil over it to prevent baking,

GROWING.

Do not let the soil bake over the planted hills, As soon as the plants come up stir the
surface between them and see that there are no open spaces around the stems where striped
beetles may crawl down. Use cloth protectors or mulch the hills with tobacco powder or spray
the seedlings thoroughly with arsenate of lead. If two plants come up nearly touching, pull
one up. Give frequent surface tillage to the hills and ground between them, When the plants
are well developed, with three leaves in addition to the seed-leaves, and danger from the beetles
seems past, thin to three vigorous plants to each hill, selecting to remain three which are not
near together.

Lesson 68: SETTING OUT TOMATO PLANTS.

The tomato is one of the most valuable garden crops. It is easy to grow. It thrives on
a great variety of soils. It yields an appetizing food that can be used in many ways, both
fresh and preserved.

When the ground is warmed up and danger from frost is over, prepare the soil thoroughly
and rake in a dressing of commercial fertilizer. Line the rows 3 feet apart. Set the plants
the distances apart in the rows, according to the method of training to be adopted, indicated
below:

Inches, Inches.
Trained to Singlo Stakes. .. ....ccessresanses 18 | Trained to horizontal trellises. .. ... .. .. . 30
Trained to hoop trellises. ...........cceueen.. 24 | Untrained, to spread on the ground. . .., . 36

Set each plant deeper than it was before, burying part of the stalk, Fasten a piece of tin
or a cardboard collar around each stalk to protect it from cutworms. Hoe once 8 week. Two
weeks after setting out apply nitrate of soda near the plants and hoe it in.

A large proportion of the tomato plants set out are bought in small boxes, The best of
these have been growing in these boxes for several weeks and have a well-developed root system.,
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Sometimes, however, plants are dug up from hot beds and set in the boxes at the time they are
offered for sale. Such plants are not so good as the others. One can learn about it by pulling
gently on the stalk. If it comes up easily with few roots attached, it has not been growing long

in the box.
Lesson 69: TRAINING TOMATO PLANTS.

The three most important systems of training tomato plants are these:
I. Single-stake training.
II. Barrel-hoop training.
I1I. Trellis training.

I. Drive a stout stake 4 or 5 feet long down beside each tomato plant. Cut off all the
suckers near the root, so as to send up only the main leader. Tie this to the stake with rags or )
~ raffia, tying anew from time to time as the leader grows upward. Pinch off the side branches

back to the first fruiting stem. Continue this treatment as the vine grows until you have a
tall plant Joaded with ripening fruit.

1I. Drive three stakes about 4 feet long down around the plant at such a distance that a
barrel hoop will fit them snugly. Nail one hoop to them about 15 inches from the ground and
another at 30 inches. Pinch off some of the branches at the base of the plant so as to have
three or four leaders growing up. As these reach the first hoop, tie them to it with cotton rags
or raffia, and start them up to grow inside the second hoop. When they reach this tie again.

ITI. To make a single trellis, drive a stake down by each plant, having it project 3 or 4 feet
above ground. Fasten two or three strands of light wire horizontally on the stakes, having the
first about 15 inches above the ground. Pinch off the suckers at the roots and tie the main
shoot to lower wire as soon as it is tall enough. Let the side branches run along the wires, tying
if necessary, Train on the second wire when it is reached.

A double trellis may be made in this way: Drive stakes down each side of the row 6 inches
away from the plant, with their tops about 15 inches from the ground. Nail narrow strips along
the tops of the stakes, and as the tomato plants grow train the branches over the strips.

Lesson 70: EGGPLANTS. .

The eggplant is one of the most desirable vegetables for the home garden. It is difficult
to grow good plants to set out unless one has a greenhouse, as the seeds require a high temper-
ature to germinate, and the seedlings grow slowly. Consequently, it is best for the average
amateur to buy the potted plants ready to set out. They are offered by the seedsmen at 60

cents a dozen.
OULTURE.

Buy a dozen or more pot-grown plants of one of these varieties: Black Beauty, New
York Improved Spineless. Set out in June, when ground has warmed up, in rich soil, 2 feet
apart in the row. Wrap a cardboard around each stalk to prevent cutworm attack. Spray
with arsenate of lead to prevent injury by flea beetles and potato beetles. Hoe soil surface
often and bring some soil up around each plant; or mulch heavily with fresh grass or lawn
trimmings. If any fruits touch the ground, tie stems with rags to small stakes, Cut the

fruits off carefully when matured.
PROTECTION FROM PESTS.

Flea beetles and adult potato beetles attack eggplants persistently. Keep all surfaces of
leaves and stems covered with arsenate of lead or Bordeaux arsenate from the hour the plants

are set out.
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Lesson 71: SWEET PEPPERS.

There are two groups of peppers—the sweet peppers or mangoes and the hot peppers or
cayenne peppers. The sweet peppers are the more desirable for home gardens. Select one
of these varieties: Pimiento, Baby Bell, Ruby King. Pimiento is the best variety.

The pepper is a warm-season crop, sensitive to frost. In the Northern States seeds must
be started indoors, but farther south they may be grown outdoors from the first. Good pot-
grown plants are offered by the larger seed houses in May and June at about 60 cents a dozen.

GROWING. .

When the soil has warmed up and all danger of frost is past, transplant the pepper plants
in the garden. Line the rows 18 inches apart and set the plants 15 inches apart. Hoe once a
week and mound a little soil around the base of each stem as the plant grows, to hold it erect. -
If the plants are in danger of blowing over, tie each with rags or raffia to a stake thrust into
the ground beside the stem. Cut off the fruits as they reach the desired maturity—green or
ripe-red—leaving an inch of stem on each fruit. If especially large fruits are desired, pinch
off the ends of the branches after the first blossoms have set.

GROWING FROM SEED OUTDOORS.

In regions not too far north, peppers may be successfully grown by sowing the seed out-
doors. Prepare the soil where they are to grow thoroughly and rake in a light dressing of
commercial fertilizer. Line the rows 18 inches apart. Make the drills 2 inches deep. When
the ground warms up enough to plant beans, sow 3 seeds every 15 inches in these drills. Cover
1 inch deep. Thin the seedlings when they have two or three well-developed leaves, leaving
in each case only the one best plant in the hill. Give good culture throughout the season.

Look up varieties of peppers in the seed catalogues.



VIII. GARDEN PESTS.
Lesson 72: THE CABBAGE WORMS.

The cabbage worms are the worst enemies of cabbages and cauliflower. They are greenish
caterpillars that may easily be found in the garden at almost any time. They eat the leaves
of the growing plants, giving them a ragged appearance. As the cabbages head up they eat
the inner leaves and often ruin the heads.

Like other insects, this cabbage worm has a life story which is worth telling:

Some fine morning a common white butterfly may come to your garden. She stops to
lay an egg on the cabbage leaf and then flies away. A week later the egg hatches into a tiny
green worm or caterpillar.

The little caterpillar nibbles at the green surface of the leaf, and begins to grow. It
nibbles away for a week or so. Then it has eaten so much that it has become too large for
the skin with which it was born. So it sheds this skin or molts and crawls out with a new
skin which had been formed beneath the old one.

After the first molt the caterpillar feeds again upon the leaf, and keeps this up for several
days before it is ready to molt the second time. Then it sheds its skin as before.

The caterpillar keeps on feeding and shedding its skin for about a month. Then it is
full grown so far as this part of its life is concerned. It now crawls to the underside of a cab-
bage leaf or a stone, or board, and fastens itself by a mat of silken threads. Here it sheds
its skin for the last time and becomes what is called a quiet chrysalis.

After another week the quiet chrysalis changes to a white butterfly like the one that laid

the egg.
HOW TO PROTECT YOUR CABBAGES,

The injuries of cabbage worms may be prevented in these ways: '

1. Dusting the young cabbages with road dust, ashes, or something similar, which prevents
the laying of the eggs.

2. Catching and killing the butterflies that lay the eggs.

3. Dusting or spraying the young plants—Dbefore they begin to head, never after—with arsenate
of lead.

4. Dusting or spraying the plants with hellebore after they begin to head.

5. Pouring on hot water—at a temperature of 130° to 150° F.

Lesson 73: SPRA YING FOR BITING INSECTS.

Insects that feed on plants take their food in two ways; some bite out the substance of
leaf, stem, or fruit, while others insert a pointed beak into the tissues and suck up the sap. On
this account some insects may be destroyed by placing arsenate of lead or other poison upon the
surface of the part eaten, while others are uninjured by such application. The latter must be
destroyed by some substance which gets directly upon their bodies and kills them as a result.

Cabbage worms, flea beetles, potato beetles, celery caterpillars, and tomato worms are
good examples of biting insects. Aphids, or plant lice, leaf hoppers, squash bugs, scale insects,
and various plant bugs are good examples of sucking insects. As a rule, the biting insects are
rather easier to destroy than the sucking insects, because it is only necessary to dust or spray

55
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the plant at almost any time before the insects attack it. In the case of the sucking inseets it is
necessary to apply the insecticides at the time when the pests are present and to repeat it until
all are killed.

The one universal remedy for biting insects now is arsenate of lead. This may be purchased
from all seedsmen and florists, as well as at most hardware and paint stores in either of two forms:
A paste which is especially intended for spraying, or a dry powder which may be used either for
spraying or dusting. In spraying it is only necessary to mix an ounce or two of poison to a pail
of water, applying preferably with some kind of spray pump.

In using the dry powder it is only necessary to dust it upon the leaves or stems of the plant
to be protected so thickly that it shows distinctly as a white coating upon the surface. The
best way to apply it is by means of a powder bellows. One great advantage of arsenate of lead
is that either as a liquid spray or a dry powder it may be applied at almost any strength without
danger of injury to the foliage.

Remember that arsenate of lead is a deadly poison. Tt must never be left where young children can get it.

Lesson 74: APPLYING ARSENATE OF LEAD.

Arsenate of lead is the most generally useful insecticide for protecting crops from plant-
biting insects. It may be applied in these ways:

1. Apply the dry powder with a powder bellows, powder gun, or duster to the leaves and
stems, preferably early in the morning before the dew has evaporated. This is the easiest
and simplest way to destroy most plant-biting insects.

2. Spray with lead arsenate powder in water by means of a small pump or hand sprayer
in this strength:

Three level teaspoonsful lead arsenate powder to 1 quart water; or,
One ounce lead arsenate powder to 1 gallon of water; or,
One pound lead arsenate powder to 25 gallons of water.

3. If the paste form of lead arsenate is used instead of the powder, use twice as much lead
arsenate in each case.

4. If there is difficulty in making the lead arsenate stick to the leaves, as in applying to
cabbage and asparagus, add resin fish oil soap at the rate of 1 ounce to each gallon of water.
Dissolve the soap in hot water before mixing with the lead arsenate water.

Let the pupils report what garden insects are destructive in your locality.

Lesson 75: THE TOMATO WORMS.

During August and September one can often find tomato vines with the leaves eaten off
the stems. A little searching of such stalks will generally reveal the cause—a large greenish
or brownish caterpillar with a horn on the hind end of its body. It is called the tomato worm,
and is the most common pest affecting tomato vines in late summer.

The life-story of the tomato worm is full of interest. Some warm June evening a large
grayish hawk moth flew swiftly into the garden. She sipped the nectar of flowers through
her Jong coiled beak—poising before the lilies and the honeysuckle like & humming bird—and
stopped occasionally on a tomato plant long enough to lay an egg upon a leaf. Then she flew
off into the night.

But the round white egg upon the tomato leaf stayed in place. When it was laid it was
simply an outer shell inclosing a jelly-like mass suggestive of the white of a hen’s egg. In the
midst of the tiny mass there was a germ cell that began to grow—much as the germ cell in the
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egg beneath a setting hen begins to grow so that the egg may hatch into a fluffy chicken. The
germ cell in this moth egg, however, grows until it forms a little caterpillar, which is fully formed
within the shell about a week after the eggwas laid. Then it eats its way out of the shell, very
much as a tiny chick pecks its way out of its shell.

The little caterpillar that has thus hatched from the white egg soon begins to feed upon
the tomato leaf, nibbling daintily at first but soon feeding more freely. In a week or so it
casts off the skin with which it came from the egg and comes forth from it in a new and larger
skin by which it can increase in size. This process is called molting. A week or 10 days later it
molts again, and so it continues for a month or more, feeding a week or so and then molting,
becoming larger each time.

The full-grown tomato worm works its way into the ground and forms an oval cell in the
soil. Here it casts its skin once more to become a brown chrysalis. In northern regions it
remains in this chrysalis until early the following summer. Then the chrysalis works its way
to the surface and changes to a hawk moth similar to the one that laid the egg so long before.

The tomato worm is one of the enemies for which the Garden Army Soldiers should always
be scouting. When you see a tomato plant partly eaten look and look until you find the culprit.

Lesson 76: THE BLACK SQUASH BUG.

The black squash bugs are among the most troublesome garden pests. They insert their
sharp beaks into the stems and leaves and suck the sap. Often they seem to inject a poison,
also, that causes a withering of the leaves.

When the squash plants are well started the bugs lay their eggs in close groups upon the
leaves. The eggs are brown and hatch 10 or 15 days later into small bugs. These soon begin
to suck the sap from leaves and stems.

A week or so after hatching from the eggs the young squash bugs molt or shed their skins,
in much the same way that a snake casts its skin. They soon become larger, and then begin
to suck the sap from the leaves again. -

This process of feeding and molting continues for a few weeks until each young bug or
nymph reaches its full size. It then has wings, and is exactly like the squash bugs that attacked
the vines earlier in the season.

REMEDIAL MEASURES.

The black squash bug does not bite out particles of the leaf, so it can not be destroyed
by putting poison on the leaves. It pushes its sharp beak in between the poison particle:; to
reach the sap inside.

Tt is difficult to kill these bugs even with contact killing insecticides like kerosene emulsion.
The surest way to get them is to hand pick them either direct from the vines or from trap boards
laid upon the ground. If shingles or small pieces of boards are laid upon the ground many
of the squash bugs will seek shelter beneath them at night. They are then readily caught
by turning over the boards early in the morning.

Lesson 77: THE APHIDS OR PLANT LICE.

The aphids or plant lice are probably the most generally troublesome garden insects,
They attack nearly all crops, and often cause the withering or death of the plants.

These aphids are sucking insects. Each has a sharp beak that it sticks into leaf, stem,
or fruit. Then it sucks out the sap. Although these pests are so small, they increase in num-
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ber very rapidly. Each gives birth to many young ones, and these young aphids grow up in
a week. So one aphid upon a plant may soon cause it to be covered with the little green,
brown, or black flies. The large number of sucking beaks soon kills the leaf or plant.

Flowers as well as vegetables are commonly attacked by these little creatures. A black
kind is often found in large numbers on nasturtiums. A brown kind attacks chrysanthemums.
Several sorts of green aphids may be found on other flowers.

Because these pests get their food by sucking the sap instead of biting out pieces of the
leaf, they can not be killed by putting poisons like arsenate of lead or Paris green on the sur-
face of the plant. When you spray or dust such arsenical poisons on potato leaves, the bits
of poison are eaten by the potato beetles and the beetles die. But the aphids, or any other
sucking insects, simply push their beaks between the bits of poison to reach the sap within the
leaf, and are not hurt by such poisons.

The best thing to use to kill aphids is the nicotine poison in tobacco.

In using nocotine washes or sprays against these little pests you must not be content with
spraying but once. You should spray your plants two or three times, because if only a few
aphids are left they will soon multiply into a great number.

You should use a sprayer that makes a fine mist which will reach all parts of the plants that
are being attacked. In the case of vine crops, like melons and cucumbers, you should also
spray the under surfaces of all leaves.

Lesson 78: KEROSENE EMULSION.

The two most important remedies for aphids and other insects that suck the sap from the
green leaves and stems of crop plants are kerosene emulsion and the nicotine extracts of tobacco.,

Kerosene like other oily substances kills any insects that it touches. The oil penetrates
through the breathing tubes to all parts of the body, causing death. But kerosene alone is also
fatal to the green tissues of leaves and stems. Consequently it can not be freely applied to crops
infested by insects.

When kerosene and hot soapsuds are mixed together they make an emulsion which can be
applied to the green surfaces of plants without injury. Yet fortunately the emulsion retains
its ability to kill insects. So kerosene emulsion becomes a very useful insecticide.

The facilities needed to make a supply of kerosene emulsion are a pail, a small spray pump
and a place to heat water. .The emulsion is easily made by following these directions:

Heat one half gallon of water to boiling. Slice half a bar of soap into pieces and stir in the
water until dissolved. Remove it from the fire and pour these hot soapsuds into a pail into
which a gallon of kerosene has been placed. Then pump the mixture back and forth into the
pail until the free kerosene is all emulsified.

When this kerosene is thus emulsified it can at once be diluted with water, mixing readily
while still warm. One part of emulsion should be mixed with 10 parts of water.

When the emulsion cools it becomes a jellylike mass, suggestive of soft soap. This will
keep for months if stored in a cool place. Some of it may be used at any time, diluting with
10 parts of water to one part of emulsion. If it is first mixed with a little hot water it dilutes
more readily.

A small quantity of kerosene emulsion may be made by dissolving one cubic inch of soap

in half a pint of hot water and then shaking violently with a pint of kerosene until emulsified.
This is then to be diluted with ten parts of water.
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Lesson 79: SPRA YING WITH TOBACCO SOLUTIONS.

Garden crops are attacked by two great groups of insects—those that bite the leaves and
those that suck the sap.

The potato beetle is a biting insect. So you can kill it by putting arsenate of lead upon
the leaves. The insect eats the poison with the leaf and is killed.

The green fly or aphis is a sucking insect. It inserts its sharp beak into the leaf and sucks
out, the sap. So it must be killed with something that destroys it by contact.

The nicotine poison in tobacco is one of the best of these contact-killing insecticides. It
may be obtained by boiling tobacco stems in water or extracted by various other processes.

Many liquid nicotine preparations are upon the market. The best of these contain about
40 per cent of nicotine sulphate. It is to be very much diluted, generally to 1 part of nicotine
sulphate to 1,000 parts of water.

These liquid nicotine preparations may be used in this way unless different directions are
printed on the package.

Spray promptly any plants on which plant lice, thrips, leaf hoppers, or other sucking
insects appear either with a spray pump or hand sprayer. Dilute the nicotine preparations as
follows: of ;

One teaspoonful nicotine sulphate (40 per cent) to 1 gallon of water. Add to this one
1-inch cube of hard soap dissolved in a pint of hot water.

‘One fluid ounce nicotine sulphate (40 per cent) to 8 gallons of water. Add to this  pound
hard soap dissolved in a quart or two of hot water.

One-half pint nicotine sulphate (40 per cent) to 50 gallons of water. Add to this 2 pounds
soap dissolved in a gallon of hot water.

Always mix the liquid thoroughly, stirring it up just before spraying. Apply with a fine
nozzle that will reach every tiny insect on the plant.

Lesson 80: SQUASH AND CUCUMBER BEETLES.

Squashes, cucumbers, melons, and other vine crops are injured by many insects. The young
plants are attacked by flea beetles, striped cucumber beetles, and spotted cucumber beetles.
These all bite the leaves or stems.

The injuries of these pests may be prevented in either of two ways: We may cover the hills
with netting or cheesecloth or we may protect the plants with poison.

An easy way to shelter the hills'is this: Cut a barrel hoop in halves. The hoop may be
either of wood or wire. Put the cut ends of these halves into the soil of the hill in a way to make
a cross arch, like the middle arch of a croquet ground. Put over the arch a piece of cheesecloth
or mosquito netting large enough to protect the hill. Cover the edges of the cloth with soil to
hold it in place. )

This protection is to be left in place until the growing leaves crowd againstit. Then remove
it and store the hoop pieces and the cloth in a dry place, so that they may be used another season.

The following measures are also helpful against these pests:

1. Cover the hills as soon as the plants come up with a heavy mulch of tobacco powder.

2. Dust the young plants when wet with dew thoroughly with arsenate of lead powder.

Cover the stalks and both surfaces of the leaves.
3. Spray the young plants very thoroughly with arsenate of lead or with a combination of

arsenate of lead and Bordeaux mixture. :
4. Destroy both vine and green fruits as soon as the crop is gathered. If the beetles are
able to feed upon green squashes left in the garden through the fall they are more likely to
survive the winter to attack the crops next spring.
Remember always to keep arsenate of lead and other poisons out of the reach of young children.
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Lesson 81: CUTWORMS.

Sometimes you may set out a row of nice tomato plants and find a few days later some of
them lying on the ground with the stems cut off at the bottom. If so, dig carefully down beside
each plant. You will probably find a smooth, brownish worm, about an inch long, and nearly
as thick as a lead pencil. This is a cutworm and it belongs to a troublesome tribe.

These cutworms seem commonplace enough, but they really lead eventful lives. When
they become full grown in this worm or larva stage each makes a little cavity in the seil and
changes to a brown pupa or chrysalis. A few weeks later the skin breaks open and a dark-col-
ored moth or miller comes out. You can often see these moths flying about lights on summer
evenings; or you can really find them under boards or behind the blinds on houses.

These moths soon lay eggs on or near the stems of grasses and other plants. The eggs
hateh into caterpillars that feed upon grasses. A lot of them are likely to be half grown when
winter comes. Then they find shelter in the ground or under stones and wait until spring.
They are pretty hungry by that time and wander over the garden looking for stalks to nip off.

You can prevent injury by cutworms in two ways—Kkilling them before they hurt the
crops or protecting the plants by collars around the stems. In a good-sized garden in which
there are no hens or other poultry, poisoned bran bait may be used. This is made in this way:

Mix 2 ounces of Paris green or lead arsenate with 2 pounds of bran. Chop half a lemon
up fine and stir it in, also. Mix with enough water, sweetened with molasses, to make a pasty
mash,

Scatter small doses of this poison bait over the garden after the ground has been spaded or
plowed and harrowed. The cutworms wandering around at night will eat it and be killed. But
be very careful where you leave the poison if children or domestic animals are around.

Tin, paper, or pasteboard collars around the stalks of tomatoes, peppers, cabbages, and
other plants will prevent their being cut off.

Whenever you find a plant cut off, dig down beside it and find the worm. Then kill the

pest.
Lesson 82: THE CORN-EAR WORM.

Sweet corn is often attacked by a greenish caterpillar that burrows inside the husks and
feeds upon the tender kernels. It is called the corn worm or corn-ear worm.

To understand how this pest happens to be in the garden, we should know this little story
of its life:

Early in summer a yellow-brown moth flies among the corn plants. She stops occasionally
to lay an egg upon a leaf or stalk. Then she flies away.

The eggs remain in place for four or five days. Then each hatches into a small caterpillar
that crawls around until it finds the end of an ear of corn. Here it begins to eat the delicate
green silks and the ends of the green husks, gradually burrowing inside. As it grows it eats
the husks, the tender silks, and the succulent kernels, often going far down the eob and ruining
the ear.

The caterpillars remain thus inside the ear for some weeks. They increase gradually in
size until they become full grown. Each is then a little more than an inch long. It has com-
pleted its growth in this caterpillar or larva stage, and is ready to change to a quiet chrysalis.

So each corn-ear worm works its way out of the shelter of the ear by eating a round hole
through the husk. Then it either crawls down the corn plant or drops to the ground, where it
makes an oval cell in the soil. Here it changes to a chrysalis or pupa, to change later into a
moth, similar to the one that laid the egg in the beginning.

So this insect has gone through the four great stages of its life—the egg, the caterpillar
or larva, the chrysalis or pupa, the adult or moth.
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REMEDIAL MEASURES,

One of the surest ways to prevent damage by corn-ear worms is to dust the silks of the
young ears with powdered arsenate of lead. This is easily done, and is pretty safe, because
there is no chance for the poison to reach the kernels.

Another way is to keep watch of the ears and pick out the worms by hand as soon as they
begin work.

As a general preventive measure, fall plowing is helpful. It is likely to cause the death of
many of the insects during the winter.

Lesson 83: HOW TO FIGHT POTATO PESTS.

From the time potatoes are planted until they are harvested various enemies are likely to
attack them. The potato beetles are the worst of these. The oval, brownish, black-striped
beetles live over winter in the soil and come out in time to find the earliest potato plants as the
leaves push through the ground.

The potato beetles feed upon these leaves, biting holes in them. They also lay clusters of
yellow eggs upon the leaves. These eggs soon hatch into dark grubs that feed in colonies upon
the folinge. The grubs grow rapidly and if not killed soon strip the plant of its green blades.

In a few weeks the grubs become full grown. Then they go into the soil and change into
pupw—the stage that is like the chrysalis of a butterfly. Here they remain 10 days or so and
then come out as beetles again. So there are two broods of the beetles each season, and in
some localities there may be more.

These beetles and grubs are leaf biters. So they may be killed by putting poison on the
potato leaves. The best poison to use is arsenate of lead. Spray or dust this on the vines
soon after they come up and repeat whenever the insects are seen in numbers.

OTHER POTATO INSECTS.

Flea beetles are very small and lively. They hop about over the plant, eating small pits
from the leaves. Spraying with arsenate of lead helps to kill them but a combination of Bor-
deaux mixture and arsenate of lead is better.

Later in the season the slender black or gray blister beetles attack potato vines in some
regions. They may be controlled by hand picking or by spraying with arsenate of lead.

The potato stalk borer is the caterpillar of a moth that eats into the stem of the potato plant.
All infested stalks should be pulled and burned. The insect also feeds on various weeds and
these should be pulled and promptly burned early in autumn.

POTATO BLIGHTS.

There are two blights that affect potatoes; one occurring early in the season and the other
later. Bordeaux mixture should be used for each. In the early blight spraying should be done
when the plants are about eight inches high. Repeat several times at intervals of two weeks.

Spray for later blight about the end of July.

POTATO BCAB.

This is a fungous disease. The spores of the fungus live over the winter in the soil or on
the tubers. To prevent it, soak seed potatoes in weak solution of formaldehyde. Use one-

third pint of formaldehyde to 10 gallons of water.
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Lesson 84: PLANT DISEASES.

Garden crops are subject to injury by two principal groups of enemies—plant-feeding
insects and parasitic fungi. The plant-feeding insects may attack any part of the plant from
the underground root to the ripened fruit. Parasitic fungi also may attack root, stem, leaf,
flower, or fruit, causing various maladies, which are commonly spoken of as fungous diseases.
Were it not for these two great types of enemies the work of the gardener would be much easier.

While most insects are of such comparatively large size that they are readily seen, the para-
sitic fungi reproduce and spread from plant to plant by spores so minute that they are
practically invisible to the eye. Consequently, in attempting to prevent fungous diseases, it
is necessary so to treat the crops likely to be attacked that the spores of the disease will be
unable to get started. Of course, this may sometimes involve spraying a crop which possibly
might never be attacked if it were not sprayed. But such spraying should rightly be consid-
ered an insurance against loss, and in many cases it has been found that such fungicides as the
Bordeaux mixture have a tonic effect upon the health of the plant that makes it worth while,
even if there were no danger from disease.

There are now available from seedsmen, florists, and other dealers a great variety of fungi-
cides in prepared form, ready to be diluted and sprayed or dusted upon the crops. For the
average amateur these are cheaper and more convenient than any homemade preparation, and
as a rule they are more likely to be successful, because they are prepared by experts under
the best scientific conditions. The most important of these fungicides are the Bordeaux mix-
ture, lime-sulphur solution, Bordeaux-arsenate of lead, and various special preparations.

There are better ways, however, to combat some fungous diseases than by spraying with
fungicides. Sometimes injury may be prevented simply by rotating the crop; sometimes by
care in selecting seeds that are free from spores; sometimes by planting disease-resisting strains.

The convenience of preventing injuries by insects and fungi depends very largely upoa the
apparatus one has for the work. Fortunately there are now available a great variety of small,
efficient, and inexpensive sprayers and dusters which are very useful. One of the best types
of sprayers for gardens is a small brass sprayer that gives a continuous spray.

Lesson 85: THE CHIMNEY SWIFT—THE GARDEN ACE.

During the great war the most thrilling battles “over there’” were fought when one airship
met another far up among the clouds. Both aviators flew swiftly about—up and down, to
one side and then the other—piercing the air with machine-gun bullets while each strove to
get into a position to send his enemy crashing to the ground.

Sometimes a hero became so adept that he outclassed his fellows, He could fly better
and shoot more surely than the others. When he had brought down several enemies, he was
called an ace—a term of honor that his mates were proud to give. '

The ace is provided with the best of airships, It is frequently one of the small machines
with which he can fly through the air like a swallow, gliding up and down or turning suddenly,
as suits his fancy.

We have above our gardens a bird which always reminds me of one of these aces over the
battle fields of France. I mean the chimney swift—the most compact bunch of feathers that
darts above the earth. You have all seen him winging his way hither and thither, flying low
before a rain, high at other times, or suddenly dropping out of sight into some convenient
chimney.

Whether we know it or not, these garden aces are fighting our battles for us. The other
day I caught a chimney swift as it was coming down a chimney with a mouthful of insects
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to feed its young. As gently as possible I got the bird to let me have this particular mouthful,
and then let it go to get another breakfast for the birdlings.

I took the mass of insects to a Government scientist in Washington and asked him to look
them over. This is what he found: Two hundred insects and 3 spiders. Among the insects
were 56 aphids or plant lice, 59 leaf hoppers, and 63 two-winged flies. So these three groups
of garden enemies made up much the largest part of the morning meal.

If one chimney swift catches 200 garden insects for 1 meal, how many will 100 catch for 100
meals ?

Lesson 86: THE TOAD—THE GARDEN TANK.

You have all heard of the tanks that helped so much in winning the latest Battle of the
Marne, as well as many other battles of the war, You know these tanks are clumsy looking
monsters that crawl along the ground with their hidden machine guns sending forth a hail of
deadly bullets into the ranks of the enemy.

Sometimes when a war is on one of these tanks gets into a good position and stops to fire
away at whatever enemy target shows itself. The tank is so camouflaged by its dull-brown
color that it is hard for the enemy to see it at a distance, and it is so protected by its outer
shell of steel that even eannon balls do not destroy it.

Did you ever stop to think that you have a helper against your garden enemies that may
well be called the garden tank? You have often seen the clumsy brown toad half buried in
the soil. Probably you have dug him up in hoeing potatoes or other vegetables, and have
wondered why you did not notice him before. Now, this toad tank in your gardens is one of
the most useful weapons you can use in fighting your garden enemies. Ile selects some good
location, partly buries himself in the soil, and sits quietly until some insect comes passing by.
Then he shoots out his long sticky tongue, strikes the insect, pulls it quickly inside the great
jaws and swallows it for food.

The toad is so camouflaged by it brown color and its partial covering of brown soil that
its vietims come within striking distance without seeing the danger. And it is so protected by
its thick, slimy, poisonous skin that birds and animals leave it alone.

So when you see a toad in your garden, say in a loud cheerful voice: ‘‘Good morning, Mr.
Toad Tank; I am glad to see you. You are very welcome to make my garden your home.”

And should your garden have none of these useful tanks, find one along the roadside and
bring it gently home. It will do no harm to have several of them fighting your battles for you.

Lesson 87: THE MOLE—THE TUNNEL MAKER.

Did you ever stop to think that most of the things done by men are patterned after things
done by lesser creatures ever sinea this world began?  Of course we all know that the airplane
was invented because a man saw the buzzards sailing through the air, and that the wasps made
paper out of wood pulp a million years before man even thought of doing so. But it is also true
that the animals made the first fents, the first houses, the first bridges, the first tunnels, and
many other things for which we give them no credit.

When you go to any large city you are likely to ride from place to place in street cars that
run through tunnels or subways beneath the streets and buildings. Tt is an easy way to get
about and you are sure to feel glad you did not have to encounter all the obstacles that interfére
with progress above ground.

In our lawns and gardens we can often find evidence of a similar system of subways just
below the surface. Some morning you may see a slight mounding up of the soil in a long curving
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line. If you dig down a little way you find that there is a tunnel large enough for a mouse to
run through. In fact many such runways are made just beneath the soil surface by the pine
mouse—a little creature, with molelike habits, which is widely distributed in the United States.
The common kinds of meadow mice work in the grass above the soil surface, but the pine mouse
is a tunnel builder. )

But the mole is the one best little tunnel maker in all the world. Its whole structure adapts
it to the work. Its nose is so pointed that it can literally nose its way through the soil. Its
front feet are flat spades with which it can make the dirt fly with surprising rapidity. It is
practically blind, so there is no chance to get its eyes filled with dirt. Its fur is soft and thick
and finely adapted to shedding water and loose earth. It is indeed as well adapted to its life
underground as is the chimney swift to its life in the air.

The mole feeds upon white grubs and other insects as well as upon the roots of many plants.
When it is present in a garden it is likely to do much more harm than good. So it is commonly
caught in mole traps set in its runways or is killed by poisoned grain placed in the tunnels.

Lesson 88: WITCH GRASS—THE ROOT OF GARDEN EVIL.

You have heard that ““the love of money is the root of all evil.”” But this does not apply
in the garden. For there we may well say: “Witch grass is the root of garden evil.”

New England farmers will tell you that ‘“An inch of witch grass root will seed an acre of
ground.” And they will also say: “The only way to get rid of witch grass is to dig out the
roots carefully, place them on a rock to dry in the hot sunshine and burn them.” Then your
wise friends will add this caution: ““But be very careful where you put the ashes.”

You may be sure that advice of this sort comes from long experience. Probably the com-
monest cause of failure of beginners in gardening is that of not digging out the witch grass roots
before planting. Many people think that these roots can safely be buried below the surface
and any grass blades that come from them be hoed away. But too often they learn better
through bitter experience. For such buried roots are worse than the fabled dragons’ teeth—
they send up shoots by the thousands and for every blade hoed off they send up a dozen more.

Many new gardens for the young soldiers of the School Garden Army in the Northeastern
States will be started on sod land. Such land may be a witch grass sod or it may be sod of
other less troublesome grasses. If it is full of long white underground stems with pointed
tips it is pretty sure to be the witch grass. ¥

To win the battle in a garden of such sod you have a fight before you. But what of that?
If you do your part you are just as sure of victory as were the brave boys who fought over there.
But begin your fight this fall and get it well over before the ground freezes. Then you will be
ready for planting fime next spring. And all winter you can be learning how to be a good
gardener, knowing that your garden is waiting for you to plant it.

If your garden is large enough to be plowed, have it plowed as soon as possible. Let the
turned-up sods dry out. Then begin to shake out the white witch grass roots, getting all the soil
off before you take them away. But use only a digging fork or a tined potato digger—not a hoe
or anything that cuts the roots up. They are easier to get out as long roots than as short ones.

If your garden is so small that it must be spaded rather than plowed, spade it up and go
at it in the same way. Get out all the roots possible this fall. Then next spring go over it
again before you plant your crops.

The whole Garden Army Company should help on these witch grass gardens,



IX. GATHERING AND DISPOSING OF THE CROP.
Lesson 89: QUALITY VEGETABLES FROM THE GARDEN.

One great advantage of the home garden is that with it one can have fresh vegetables for
daily use. These are much better than the wilted products of the market.

But knowledge and skill are needed to get the best results even with fresh vegetables.
Most of these have a certain period of growth when they are best, for use. To know this period
and to take advantage of it is the sign of a good gardener.

String beans furnish an example of the truth of this statement. There is a brief period—
perhaps two days—after they reach full size when they are best for use. Soon after this they
become stringy and less desirable. You can readily learn the right stage for picking by breaking
one or two—they snap readily, without strings, and the tips are soft and pliable.

Shell beans must of course be left on the vines until the beans are of good size, but no pods
should be allowed to become dry until toward the end of the season. If some are left to mature
the plants are likely to stop sending out blossoms and so will cease to produce. These state-
ments apply both to bush and pole shell beans but are especially important in the ease of the
latter.

Lima beans are best for use when of full size but before they become too hard. To deter-
mine this without opening the pod press upon the tip with your finger. A spongy feeling shows
that the beans are ready for use.

Kohlrabi is too little grown in American gardens. One reason is because its excellence is
too little known. This excellence, however, depends upon gathering the thickened stem bulb
before the outer skin becomes at all tough. About the time this part is half the size of a base-
ball it is likely to be of the best quality.

Every experienced gardener knows that the best time to gather sweet corn is soon after
the silks turn black. Not all know, however, that the sugar content of the kernels is lost rapidly
after picking. The sooner it is cooked the sweeter it will be. And if it is steamed for about
20 minutes its sweetness and flavor will be preserved better than if it is boiled. ¢

If you take good care of your garden all through the season, following the directions given
in this manual, you may expect to gather a good crop. This table tells you when to gather

several kinds of vegetables that you will grow.

Crop. Time to gather, Remarks.
1, VAR R e YOHON POUDE- =450 -5 auasnaaeni Beet greens, when tender, make a delicious dish,
Brussels sprouts. ... AP I OME. .o e s s en ssnsasraraasmanaasisay Cold 1mfroves this vegetable.
Cabbage (early). . .... When three-fourths headed. . ........... May be left until frost.
Camots. .- .ociovaccnn When YoUNg. «vveeeeecassmsnrncnaannres Should always be gathered young when used for
soups.
Ol o viniiae .| When outside leaves are about 1 foot high. Cug}!igl]xtly at first, Midribs of leaves can be used
’ @ ASparagus. ;
LT v i et Before skin hardens. ... ........oo.ian.L Tli’e bxl;l;ilshuuld be about two-thirds as large as a
aseball,

Lettuce...............| While leavesare tender................. Small, younﬁ)lettuce leaves make best salads.
Limabeans........... While still green.........coeeecannnn .. Pods ghould be spongy at the tip.
T | When they crack around the stem. ...... Let your melons ripen on stem if possible,
Potatoes.............. When vinesare dry. . . ..oocvecvaenian. Harvest a few at a time except at end of season.
Radishes............. When young. «..---. sesessssecsiotecaas Radishes get tough and epongy with age.
String beans.......... When they snap rmdﬂly ----------------- Tips should be soft and easily bent or twisted,
Sms,,,,__“,_ W’henpndiara well filled. ........ccn.e. Do not let them dry on vines,

s iyt When it has just come to milk with black- | Should be used as soon as picked.

ened silks.
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Lesson 90: SELLING YOUR VEGETABLES.

After your own home table has been supplied with all the vegetables that it needs, you
should sell your extra products as fast as they are ready for the market. Your home needs
should be supplied first before you attempt to sell to your neighbors. If you raise enough
vegetables to supply the needs of your own family, you are doing a patriotic duty, because in so
doing you are making it possible for other vegetables to go to hungry people.

You should not only supply your family needs and pay for the cost of your garden, but you
should make a neat profit on the vegetables you raise. Don't you think it would also be a fine
idea to invest your vegetable profits in war savings stamps?

Most selling from our village or city gardens is done by peddling among our neighbors.
This encourages thrift and business system on your part. It is a training that you boys and
girls ought not to neglect. To sell your vegetables readily, there a few rules that should be
followed.

1. Gather all vegetables when they are ripe and ready for the market. Do not pick half-
ripe fruits ; choose only those that are ready for a quick sale.

2. Grade your vegetables according to size and quality. Do not have a mixture of large
and small sizes and good and poor vegetables.

3. Make your display of fruit attractive. Customers will buy more quickly and pay more
if the goods offered for sale look neat and clean.

4. Do not put the best vegetables on top while poorer ones are hidden beneath. It would
be better to separate the kinds and sell them separately.

5. Be honest. Do not claim for your goods what they will not show. Try to keep your
customers by honest dealing.

6. Whatever boxes or baskets are used for selling or displaying your vegetables, make
them attractive.

Build up a reputation for yourself for honesty and fair dealing.

Lesson 91: STORING YOUR VEGETABLES.

The storing of vegetables that are not used as soon as gathered is very important, as it is a
fine way to lay up food for future use. It is a way to Hooverize many vegetables that you

. can't eat at once. Especially at this time, we must save and use every product possible, and

we must not have any waste,

Potatoes, carrots, onions, beets, turnips, and many other of your garden products may be
kept for winter use by storing. You will get the best results from storage if care is taken
regarding the proper temperature and ventilation needed, the amount of moisture necessary,
and the quality of the vegetables when first put in storage.

Some vegetables may be stored on your mother’s pantry shelves, while- others should be
put in the cellar, and still others kept in outdoor pits. Sometimes several neighbors join
together and build a pit or storage cellar for their vegetables. This is known as community
storage. When several gardeners do this, the cost to each is small, and the vegetables can be
handled more easily. ]

If you store your vegetables in the cellar, you must take care to see that there is enough
ventilation and that the proper temperature may be easily kept. The cellar should have a
good dirt floor, or, if it has a concrete floor, the floor should be covered with 3 inches of sand.
This floor should be kept moist. Beets, celery, cabbage, parsnips, turnips, and potatoes may
be stored in the cellar.
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The best way to store vegetables outdoors is to use a pit. To build this, dig a hole in the
ground 6 inches deep and as wide and long as necessary to hold the vegetables to be stored when
piled up. Before putting the vegetables into the pit it should be lined with hay or straw. Cover
the piled vegetables with several inches of hay or straw, and then cover the mound with 4 or 5
inches of soil. As cold weather comes on, add 10 or 12 inches of soil to the covering of the pit.

Lesson 92: STORING ROOT CROPS.

The root crops to be kept through the winter are apt either to rot or to shrivel. In order
to prevent rotting, you should store only unbruised specimens and separate the roots more or
less by sand or sifted coal ashes. The storing in sand or ashes also helps to prevent shriveling.

As another precaution against rot you might soak the roots a short time in a weak solu-
tion of formalin—a teaspoonful to two gallons of water. This treatment will destroy millions
of the spores that are liable to cause decay.

In digging root crops for winter storage it is important to treat them so carefully that
there shall be no bruising, shriveling or injury by frosts before they are put away. One of the
commonest causes of shriveling is that of pulling or digging them and leaving them on top of
the ground for some time before cutting off the tops. Under such conditions evaporation
from the leaves takes place and as there are no roots connected with the soil the water evapo-
rated comes from the root. This brings about a loss of moisture. To avoid this, cut off the
tops soon after the roots are dug.

Another common cause of injury to newly dug roots is that of leaving them out over night.
This may not seriously injure them so far as their food content is concerned, but it is likely to
injure their appearance, taking away the fresh look so desirable; especially is this true of
parsnips.

BEETS.

Dig carefully without bruising the skin. Cut off the tops about an inch above the beet.
Pack carefully in separate layers. Cover each layer with an inch of sand. If the cellar is dry,
cover the top of the box with a piece of burlap or old carpet and moisten occasionally.

CARROTS.

Dig so as not to bruise the skin and cut the tops off at once about an inch above the root.
Pack carefully in boxes, laying the roots on their sides and covering each layer with clean sand.
Use boxes not more than fifteen inches deep, filling with alternate layers of carrots and sand.

TURNIPS AND RUTABAGAS.

For winter storage select the hardier later sorts. Dig carefully and cut off the tops
promptly. For early use store in boxes covered with burlap or old carpet, which in a dry
cellar should be moistened often enough to prevent shriveling. For later use pack carefully
in sand as described for carrots.

Lesson 93: HARVESTING AND STORING SQUASHES.

The first general principle for you to keep in mind in planning to save your fruit and vege-
tables for winter and spring use is that different things require different treatments. You can
keep a squash until next spring in a cellar or attic where a carrot or a turnip would soon become

worthless.
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Squashes will stand a higher temperature in storage than almost anything else. They re-
quire a dry air and will keep much better in a modern cemented cellar than in the old type of
cellars with earth floors. In the cellars with dirt floors they are gone before Christmas, but in
the modern cemented cellar they can easily be kept until May.

It is time for you to pick your squashes as soon as the first light frost kills the leaves.
Don’t let them stay in the garden until a hard frost injures the skin. Cut off the vine stalks
near the squash stems. Be sure to leave the stem on the squash. Then place the squashes
carefully in an airy, sunny place. Notice that the side which was on. the ground as the squash
grew is lighter colored than the rest of the surface. This, of course, is because that part of the
skin did not get any sunshine. So give this part sunshine by turning the light parts of the
squashes to the sun.

When you gather eggs—those of you who are lucky enough to have any to gather—you
handle them carefully. When you gather squashes, think of them as eggs and handle them so
carefully that even the tender outer skin will not be bruised, for the skin of a squash is meant
to protect it and a bruise is apt to become a spot where decay or “rotting” begins.

Leave your squashes in the September sunshine for a week or so. This ripens the pulp
and hardens the skin. Then take them carefully to the storage room—down cellar if your
cellar is dry and well cemented on bottom and sides—or to a cool room where they will not
freeze. Don’t pile them on top of one another. It is better if they don’t even touch one
another.

Lesson 94: DIGGING AND STORING POTATOES.

The potato is one of the most important food crops you ean grow. Very likely your
gardens were too small this year to grow many of them. If so, see if you can’t find another
piece of ground where you can grow them next year. And if you do, be sure to get the soil
spaded up this season and some fallen leaves dug in.

If you did grow potatoes, it’s up to you to harvest them so carefully that there shall be
no waste. After the vines are dead dig the potatoes with a tined potato digger or a digging
fork. Be careful to push the tool down on one side of the hill so as not to injure any of the
“murphies” as you pull them out. Sometimes careless diggers will injure nearly half the crop
by cuts and gashes. There is no excuse for this sort of thing now when every bit of food
is needed.

If possible, dig the potatoes on adry,sunny day. Let them lie on top of the ground for a
few hours, then gather them carefully in baskets, bags, or boxes and take them to the shelter
of a shed or cellar. Never leave them out on the ground overnight. There is much danger
of injury if you do this.

The better you have treated your erop from the time you selected the potatoes to plant until
you dig them the better they will keep. If you soaked them in formalin before planting to
kill the spores of potato scab, you probably will have smooth tubers that will keep well. If
you sprayed the vines with Bordeaux mixture and arsenate of lead to prevent injury by blight
and beetles, the potatoes will be likely to be solid and not be infected by the rot disease.

Sort over your crop. Pick out and use now any injured ones. Store the others if you can
in boxes, bins, or barrels in a fairly cool, dry cellar.
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Lesson 95: PREPARING ROOT CROPS FOR FAIRS AND EXHIBITIONS.

The late summer and fall fairs and exhibitions offer many opportunities for the young
soldiers of the School Garden Army not only to show the public what they have been able to
accomplish in the production of food, but also to obtain many valuable prizes. All such fairs
are likely to offer premiums for displays of beets, carrots, parsnips, radishes, turnips, and other
root crops. Some suggestions as to the preparation of these for exhibition may be helpful.

Young people often fail to understand that the judges who award the prizes at these fairs
expect, first, that the requirements as laid down in the premium lists shall be met. If a prize
is offered for the five best beets, they can not award it to a plate of four, and if they award it
to a plate of six or eight, they must first take out the extra ones. It is safer for the exhibitor
to take these out first and show only the number called for.

Many people also think that size is the main point to be considered by the judges. This
is a mistake, especially with root crops. An over-large beet or turnip is almost certain to be
coarse in texture and of very little value for food. The judges consider this and select those
of medium size which are solid and desirable.

Uniformity of size and appearance is another point considered by the judges. Where
five beets or carrots are shown they should be as uniform as possible.

Every root displayed should of course be free from injuries or blemishes of any sort. To
be sure of this result they should be carefully dug up with a spade or digging fork, taking enough
soil with them to prevent bruising. Then shake off the soil, soak in water, and wash off with
a sponge or cloth—not a brush. Select the best and most uniform roots which show by their
size and appearance that they are solid throughout.

Beets vary greatly in their inner structure. The best types are of medium size, with solid
red or red-streaked pulp. Cut open some to learn how to select the right ones.

Lesson 96: T YPES OF MARKETING.

Even in small gardens there is likely to be at certain times a surplus of some vegetable over
what the family can use. The larger the garden, of course, the more the surplus, and many a
boy or girl can easily raise enough produce to make considerable profit from the garden.

Such surplus produce should not be allowed to go to waste, but should be sold to someone
who needs it. This selling may be simply the carrying of it to near-by neighbors, who are
likely to be eager to buy fresh vegetables, or it may be the taking of it to a market and selling
it from there. There is, of course, a great variety of ways in which such produce can be
marketed. The more important types of these are indicated below:

Community types:

(a) Children's community market in an attractive central location,
(b) Children’s space in the municipal market.
(¢) Children’s market at the school.

Individual types:

(@) Children’s markets at home. This plan provides for sale to those who call at the
home, as well as that sold to neighbors,
(b) By use of parcel post,

Cooperative types:

(a) Provision for sale of produce through the U. 8. S. G. A. officers at central location
in city, at school, or in the municipal market.
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THE MARKET
Preparation:

(a) All produce should be in the best possible marketable state.

(#) Produce should be graded according to size.

(¢) All produce should be clean, fresh, and crisp.

(d) Produce should be graded according to quality.
Display of vegetables:

(a) Make the market display attractive,

(b) Use uniform and inexpensive containers.

(¢) See that all produce is free from defects.

(d) Arrange the display according to types.
Some examples of various types:

(@) Root type—Carrots and turnips.

(b) Head type—Cabbage and head lettuce.

(e) Stem type—Celery and potatoes (underground).

(d) Leaf type—Leaf lettuce and spinach.

" !\



X. FALL GARDENING.
Lesson 97: KALE FOR SEPTEMBER SOWING.

Those who know kale only from the large, coarse, wilted leaves offered in the markets have
little idea of how excellent it is when the young, tender leaves freshly picked from the garden
areserved. The crop is easy to grow at any season, has few enemies, and remains in good condi-
tion to use for a long period. Fifty plants will supply the needs of a good-sized family.

Kale is one of the comparatively few crops that can be planted early in autumn for use in
spring. In the most severe climates it needs a protecting mulch of straw, but over the sonthern
parts of the Northeastern States region it will survive without protection.

Two of the best of the several varieties of kale are Dwarf Scotch Curled and Imperial Long
Standing. The latter is perhaps a bit hardier than the other. A packet of seeds costing 10 cents
if carefully sown will supply the needs of the home garden.

CULTURE.

For fall sowing select a place at one side of the garden where the kale plants need not be dis-
turbed by spring tillage. Spade it up thoroughly. Apply a light dressing of commercial ferti-
lizer and rake it in. Line the rows 18 inches apart. Make drills an inch deep. Sow the seed
six to the inch. Cover one-half inch deep. When the kale seedlings come up thin them to 5 or
6 inches apart. Thefollowingspring thin again if necessary. Pick the outer leaves before they
reach full size, but always let enough remain on the plant for it to continue to grow.

Lesson 98: PLANTING ONION SETS THIS FALL.

You can save some time next spring in getting an early crop of bunch onions if you will plant
your onion sets this fall. If you live in Maryland, New Jersey, Pennsylvania, or other more
southerly sections of the Northeastern States you can leave these onions in the garden over win-
ter without protection. If you live farther north you will do well to cover them with straw or
fallen leaves.

Choose a side or corner of the garden where the onions need not be disturbed when the rest
of the soil is spaded or plowed. Be sure it is a place where water will not settle during the wet
weather of late fall and early spring. Spade it up thoroughly and rake it smooth.

You can buy onion sets by the pound or quart of your local seed store or of the seed houses
that send out catalogues. The price will be about 30 cents a pound if sent by mail.

Several varieties of onion sets are generally offered. It does not make much difference
which you buy. If you get more than 1 pound it is well to buy at least two kinds. For much
much of the pleasure of gardening comes from the experience of growing different kinds of
vegetables and so really learning which are the best for our own gardens.

Line the rows for the sets 8 to 10 inches apart. Make the drills 2 inches deep. Push the
sets into soil at the bottom of the drill, right side up, about 2 inches apart. Cover them up with
soil and firm it over them.

Plant these onion sets in September so they will get a good start thisfall. When the ground
freezes throw a few leaves or some lawn clippings or straw over them to keep the surface from
frequent thawing and f reezing. Of course, you will keep the weeds out of your little onion patch.

Next spring these onions will start into growth almost as soon as the ground thaws out.

And you will have good little onions to pull very early in the season.
71



72 MANUAL OF GARDENING FOR NORTHEASTERN STATES,

Lesson 99: GETTING READY FOR SPRING.

The soil for your garden should be spaded or plowed if possible in the fall. If this can not be
done, then you ghould do it as early in the spring as possible. If your garden is too small to be
plowed with a team, you should spade it deeply with a spading fork. Deep plowing and spading
followed by a thorough harrowing and raking puts the soil in the best condition to make your
plants grow. When the soil is spaded, each spadeful as it is turned over should be broken up by
striking with the back of the spade. When your garden soil crumbles in your hands, it is just

ight.

oy Vegetables are heavy feeders and therefore they need a rich soil. Many experienced gar-
deners use what is known as compost on their gardens. A compost heap is made of a mixture of
meadow sod, leaves, straw, grass, lawn elippings, unused portions of food and vegetables, sweep-
ings from unoiled streets, lime or wood ashes, stable manure, and soil.  The plan usually followed
is to first spread out a layer of manure about 4 inches deep, then one of leaves or straw or vege-
table waste. Upon these sprinkle a small quantity of lime or wood ashes; then follow with a
layer of earth an inch or two thick. Repeat this until all your material has been arranged in
layers and placed in piles. Alternate layers of leaves or straw prevent the plant food contained
in the stablefertilizer and street sweepings from being washed out and lost.

Turn over your compost heap with a spading fork about twice a season. This mixes the
materials more thoroughly and makes them decay more. In a dry climate you should pour
water on the heap occasionally.

As soon as part of your compost heap has rotted down enough to mix readily with the
goil it should be spaded in wherever needed. The coarser portions which are slow to decay may
well be buried in the bottom of border beds for perennial flowers or vegetables.

The thorough working into the soil of any stable or commercial fertilizer is important.
Garden soils composed largely of clay are very likely to be sour, but you can fix this by putting
1 pound of air-slacked, burned, or hydrated lime; 2 pounds of ground limestone; or 3 pounds of
unleached wood ashes on every 25 square feet of garden space. Coal ashes will help to loosen
up a clay soil.

The proper preparation of the soil and thorough working of all fertilizers into the soil are
of utmost importance. The success of your garden will depend very largely upon the thor-
oughness with which your seed bed has been prepared.

Lesson 100: HOW TO MAKE YOUR COLDFRAME.

A coldframe is made like a hotbed, except that no manure is used. Enough heat is secured
from the sun.

A coldframe is used to harden plants that have been grown in a hotbed, or to continue the
growing of certain plants during the winter months. If you should take plants like the
tomato directly from the hotbed and plant them in the open field, they would probably die.
They can not stand the quick, great change from warm to cold conditions. If, however, such
plants are first hardened by being transplanted to a coldframe, they are able to stand a good
deal of cold without injury.

Coldframes should be made in the fall so that they will be ready for spring work. It is
sometimes well to have two or three coldframes in your garden, especially in the north, as they
will save your plants during the cold spells of spring.

In the middle of the day, when the air is warm, the glass or canvas above the frame may
be raised. This gives the plants a better ventilation and at the same time hardens them. As
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night comes on the plants should be covered. Later on, the frames may be kept open for a
large part of the day, but only when the day is warm. Before the plants are taken up and
planted in your garden the sashes should be kept off the frame for several days.

Vegetable seeds may be planted much sooner in coldframes than outside. Thus tomatoes,
cabbages, cauliflower, onions, etc., may be given an early start.

Leaf vegetables, such as lettuce, are better if grown entirely in a coldframe. They may be
protected from frost, from too much heat, and from birds. ?

In many of the Northern States you can not grow plants in a hotbed or coldframe during
winter unless more protection is given. This is sometimes done by placing straw or hay over
the glass. Hay mats are very useful for this purpose.

Lesson 101: HOW TO MAKE YOUR HOTBED.

If your garden does not have a hotbed for raising early plants you should build one during
October when time can be given to it. Making a hotbed is not difficult and gives you a fine
opportunity to show how much of a carpenter you are. Every garden supervised by the school
authorities should have a hotbed and the building of this should be one of the earliest garden
duties. If your bed is properly made in the fall it will be in excellent condition for the next
spring work. :

In making your hotbed, a pit is dug from 2 to 3 feet deep and from 5 to 6 feet wide. Glass
sashes are used to cover the pit. These sashes are generally 6 feet long and 3 feet wide, but
other sizes may be used if necessary. Make the pit long enough to fit the size of the sash
chosen.

Place a 2-inch plank, 12 to 15 inches wide, on edge, on the north side of the bed. Then
on the south side of the pit place a plank about half the width of the one used on the north
side. The sash, resting on these boards, will then slope toward the south and you will get
better results from the sunlight. The ends of the bed are closed with boards cut to fit snugly
and soil is banked up all around the framework to keep out the cold. The pit should be dug
and the framework arranged in the fall.

The sashes may be hinged at the top and held up by strong sticks when the pit is opened,
or they may be hinged on the side and thrown back when the pit is opened. Sometimes the
sashes are made to slide in and out on strips of wood set into the sides of the hotbed. The
opening of the sashes is necessary to ventilate the bed properly and to allow you to work in the

it.
: About 10 or 12 weeks before the time of out-door planting the pit should be filled with
well heated stable manure. This manure is covered with 6 or 8 inches of rich soil, finely pow-
dered. Keep thesoil moist while it is being heated by the fermenting manure. Keep a soil
thermometer in the pit and carefully read the temperature from day to day. When the tem-
perature falls to 90 or 85 degrees, it is safe to sow your seeds. If the bed has been properly
made it will give out enough heat to grow plants during a period of five or six weeks.

If you can not buy glass sashes, you can stretch strong white canvas across the pit.

Lesson 102: YOUR ASPARAGUS BED.

You have all seen the fine bunches of asparagus in the shop windows every spring. How
good they look. And how good they taste served hot on toast or with cream sauce. And also
how much they cost. So much, indeed, that most people can’t afford to buy asparagus for

food.
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If you have a garden that you ean depend upon working for several years it is almost as
easy to grow asparagus as it is to grow radishes. The main difference is that you have to wait
a good deal longer before you can get the ecrop. But on the other hand you only have to plant
your asparagus bed once to keep on getting crops from the time you are in the sixth grade until
you have been to college and even longer.

So planting an asparagus bed is a good deal like buying war-savings stamps. You make
the investment of a very little money in buying the aspargus roots and a little work in getting
the soil ready. Then you keep the weeds down next summer and the summer after. And
in 1921 you begin to gather your asparagus and keep it up every year until 1940, Thus your
asparagus investment matures two years earlier than the war-savings stamps, and keeps on
coming for many years afterwards.

Here is how to plant your asparagus bed:

Select one side or one end of your garden for the site of the asparagus bed. Dig it over
carefully to get out all the stones and witch grass roots. Plan if possible for 50 roots to be
planted 2 feet apart in rows 3 feet apart. Dig out a trench 15 inches deep for each row. Fill
in the lower 8 inches with manure or leaves mixed with a little soil. Buy 50 one-year asparagus
crowns. Set in the trenches on this soil. Spread out the roots horizontally. Cover with 7
inches of soil, and firm it down.

Your asparagus bed is now planted. Muleh it for the winter with manure or leaves.
Next season keep out the weeds and grass and let the plumy asparagus shoots grow.

It is a good plan to prepare your asparagus bed in the fall. Then you can plant it either
in the fall or spring.

Make a diagram of 50 asparagus roots planted as directed above, How much garden space will they need?

O
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A MANUAL FOR SCHOOL-SUPERVISED GARDENING IN THE
NORTHEASTERN STATES.

PART TWO—FLOWERS.

Lesson 126: CHINA ASTERS FOR EXHIBITION.

Practically every fair or floral exhibition offers prizes for the best displays of China asters.
Thousands of members of the United States School Garden Army will be called upon to compete
for these prizes. A few suggestions as to the selection and arrangement of the displays may
be helpful.

There are several types of China asters, each so different from the others that it is prac-
tically a separate king of flowers. The most important of these types are:

The Comet type, including the astermums and the Mikado asters.
The late-branching asters,

The Victoria asters,

The King asters,

The single asters,

To get the most beauty from a display of China asters the first requirement is to have
each type separate. A few flowers of the Giant Comet varieties or the late-branching varieties
displayed by themselves are much more attractive than a mixture of different sorts in the
same vase or flower jar.

The next requirement in such a display is that each flower shall be as perfect as possible.
All the types named above, except the single asters, require that the flowers shall be so com-
pletely double that the center is hidden by the petals, This is the point first considered by
good judges, and the gardener who wishes to win a prize should be sure that every flower is
perfect in this respect—showing none of the yellow disk florets in the center because they
are wholly hidden by the petals.

The sizo of the flowers is also likely to be considered by the judges. One should, of course,
take the largest blossoms, with as long stems as possible. The size can be increased by choos-
ing certain growing buds on the plants and pinching off the buds below, This is called ‘‘dis-
budding.” It is generally practiced by florists who desire large flowers of almost any kind.

Many prizes are lost every year because the conditions laid down in the premium lists
are not followed. Always study the premium lists and arrange the displays according to the
requirements. If six flowers are called for, show six, not five or seven.

Lesson 127: MAKING FLOWER PICTURES INDOORS.

Any adequate display of cut flowers in a receptacle should make a picture in which the
lines and colors of the stems and blossoms form the dominant center of interest. Success
in the making of such a picture is very easy if one will be content with simplicity and natural-
ness, but becomes increasingly difficult as one strives after complexity and artistic finish.

In all pictures certain harmonies are to be desired. In flower pictures the chief of these are
the harmonies of line and of color. The harmonies of line are determined by the habit of
growth of the plants used and the forms of the leaves and blossoms. The simplest way to
secure beauty in this respect is to confine the display to one type of flower and see that the
lines of the stems and blossoms conform to the lines of the receptacle. Thus a few large roses

5
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on long straight stems may be displayed to great advantage in a tall ecylindrical vase while
smaller roses on shorter fragile stems are much more effective when shown in low broad rose
bowls,

Harmony of color in a flower arrangement requires simply that the flowers placed together
shall not be of discordant tones, and that they shall combine attractively with the color of
the receptacle. The latter is indeed of greatest importance in the making of the flower pictures,
for if not simple in form and modest in color it will spoil the beauty of any flowers with which
it is used,

Pottery jars and vases useful as flower receptacles may be had in an almost bewildering
variety of sizes, shapes, and colors and at a great range in price. The more costly forms are
not by any means always the most beautiful and one can often get for a few cents jars of good
form and color that serve admirably for holding flowers. By a little scarching of the city
shops one can find good flower jars at prices to suit almost any purse.

~ Before starting on such an errand, however, it is well to have in mind some very definite
ideas of the good and bad points in a receptacle for cut flowers. Although most people seem
to think that any old thing from a water pitcher to a fruit jar will answer for this purpose,
there is really as much opportunity for discriminating taste as in a picture. The receptacle
is indeed to be used as a part of many pictures in which the glowing tones of living tissues
are to be the medium of expression, and it is highly desirable that its form and color combine
with the flowers it holds in a harmonious composition.

As regards form two chief types of flower receptacles are needed in any home where cut
flowers are tastefully arranged—the tall and slender and the short and broad. The first are
necessary to display the graceful lines of lilies, irises, gladioli, and other slender long-stemmed
flowers; the second to show to advantage roses, peonies, asters, sweet peas, and other short-
stemmed blossoms. Of course various intermediate forms can be used to advantage for such
flowers as daffodils and other types of the narcissus, but in general the most useful jars belong
to the tall or the broad type.

The commonest fault with the tall flower jars is their lack of an adequate base, a fact
which leads them to fall over too easily. In selecting the vase this is an important point to
bear in mind. In general the base should be broader than the top, for when in use the flowers
projecting high above it make any top heaviness more pronounced and trouble results.

The cylindrical forms are among the most useful of the tall flower jars. They are found in
a great variety of sizes and decorations and may be used to advantage with many kinds of
flowers. Such cylindrical jars are very effective when filled with lilies or other large, long-
stemmed flowers.

Lesson 128: FLOWERS FOR THANKSGIVING.

When school opens in September flowers are so abundant that we are likely to forget how
soon Jack Frost will come along and spoil their beauty. But he comes just the same, and before
Thanksgiving he leaves us only brown and blackened stems. So if we want flowers to decorate
the dinner table on Thanksgiving Day, we had better prepare for them at least by the first week
in October, ,

The paper-white narcissus is the easiest flowering bulb to have in blossom for Thanksgiving.

TO GROW IN WATER.

Find an old ginger jar, a hyacinth glass, an empty olive or pickle bottle, or anything that
holds water and has a good space for the roots. Fill this with water, set the bulb on top so
that the water touches the bottom of the bulb. Set it away in a cool, dark closet for two weeks,
keeping the water at the right level. Then bring to the light and warmth in a window, in a
room that does not get too hot. Leaves will soon come out of the white sheaths, and the
flower stalk will appear a few weeks later.
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TO GROW IN PEBBLES.

Instead of a jar in which one bulb sets upon the top, choose a broad bowl. Fill with small
clean pebbles, and water, and set several bulbs down among the pebbles. This may or may not
be placed in a cool closet for two weeks. The bulbs will come along nicely if not forced too
rapidly.

TO GROW IN FIBER.

Many of the seed houses are offering at small cost a specially prepared fiber for the growth
of bulbs. Choose a small water-tight flower jar of dull color. Fill the jar half-full of this fiber,
place one or more bulbs in the jar, fill in around them with more fiber, and add water enough
just to soak the fiber. Invert the jar to pour off the extra water. Set away in a cool closet
for two weeks, then bring to a light room for growth.

Lesson 129: COLCHICUMS: THE FLOWERS THAT BLOOM IN THE BAG.

There is a strange flower called Monarch of the East that grows from a very large bulb
which you can buy of the seed houses. The bulb looks something like a flat turnip. The cur-
ious thing about it is that it sends up a large flower stalk without even being planted. It looks
very strange to sce the bulb resting on a table where there is no soil and yet blossoming just
as if it were planted in the ground.

There is another kind of bulb which is easier to get that insists on blossoming before it is
planted. It is one of the most interesting kinds of flowers you can have around in the fall.
You should get it as early as possible or it will bloom in the bag at the florist’s shop. You
should be able to buy the bulb for about 5 cents and you will get more fun out of it than any
5-cent prize package you ever bought. This strange plant is ealled the Autumn Crocus by
most people, though the wise men have a special word for it—Col-chi-cum. The bulbs are
quite large, and each one will send out one large beautiful blossom after another for two or three
weeks. The blossoms look like the erocus flowers we see in early spring.

When you get the bulb you do not even need to plant it but can leave it on the table any-
where and the blossoms will continue to come. As the last blossom fades it is worth while to
plant it in a good-sized flower pot, because then you can see it send up the green leaves and
you will know that the flowers are naturally followed by the leaves.

Instead of planting in a flower pot and keeping it in the house, you can plant. the bulb in
the garden outdoors. In the latter case the leaves will probably not come up until the warm
weather of next spring. If there is no florist’s shop in your town send to some seedman for a
bulb catalogue and look for Autumn Crocus in the list of bulbs. The sooner you get these
bulbs the more enjoyment you will have, for they often begin to blossom late in August.

Lesson 130: MAKING FLOWER PICTURES ON THE WALLS.

A flower exists as an expression of beauty. But its beauty cannot be expressed unless it
has room to show itself. One of the easiest ways to find space in a crowded schoolroom is to
use the wall vases or wall pockets for holding either cut flowers or living plants. You can thus
got the effect of a living picture against a background where it shows to advantage.

These wall vases are now offered for sale in many of the shops of the larger cities. They
vary greatly in form, size, color and decoration, but all have a hole on one side near the top
by means of which they can be hung upon a hook in wall or doorway. Consequently one can
use them as jardinieres for living plants or fill them with water to hold cut flowers, displaying
the combination of flowers and receptacle in much the same way one hangs a picture upon the
wall.

There is practically no limit to the variety of cut flowers that may be displayed to advan-
tage at different times in these receptacles, provided one has several varying in shape and size.
From spring till fall the spirit of the outer season may be suggested on the walls indoors by
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utilizing flowers from garden, field or forest. The early daffodils are particularly pleasing and
suggestive when shown in a wall vase against a harmonious background. . This is also true of
the beautiful Poets Narcissus. A little later the decorative blossoms of the various sorts of
Iris become available, to be followed by the beautiful show of June roses, the delicate glory of
the poppies, the stately elegance of the lilies, the graceful charm of the sweet peas, the profuse
bloom of the China asters, and the bizarre beauty of the cactus dahlias.

Outside the garden one can also find a wealth of display for the walls. The blossoming
trees in spring and summer and the glory of the foliage in autumn yield rich treasures for the
taking. So also with the wild flowers in the fields and woods.

While these pottery wall pockets seem primarily intended for flowers or foliage, they may
often be used to advantage as receptacles for growing plants. They are especially useful for
plants that grow in water, like the familiar tradescentia
or for plants that thrive with an abundance of water like
the so-called Umbrella Plant or Umbrella Palm—really
one of the moisture-loving sedges. By selecting those
with comparatively small root development, they may
also be used as receptacles for pots of fine-leaved foliage
plants—like some kinds of decorative asparagus or for
trailing vines.

These hanging receptacles are especially effective
for developing plants of such spring flowering bulbs as
jonquils, hyacinths, and daffodils. To watch the blos-
| soms of these open from day to day against a richly
[ .. 14 toned harmonious background is a real delight.

' : One thing is made necessary by the use of these wall
pockets for plants and flowers, namely, a plain back-
ground that will harmonize with many colors. An
ornately figured wall paper interferes seriously with the
beauty of the display.

Lesson 131: GROWING GERANIUMS FROM
CUTTINGS.

It is much more fun to grow your own geraniums
from cuttings than to buy them ready grown from the
florist. Even when started late in winter or early in
; ; 3 spring they may be set out of doors and allowed to de-

Marigolds in a Japanese wall pocket. velop through the summer to make good plants to bring

in for the winter window garden. To start the cuttings

is a simple matter if you only go at it in the right way. During the last two years T have had
some experiences in learningthe right way.

Many people advise starting the cuttings in garden loam or potting soil. I placed a lot
of geranium cuttings in a plant box filled with loamy soil, and another lot in a box beside it
filled with sand. ;

More than half the cuttings in the loam box rotted off; practically all the cuttings in the
sand box lived. Other experiences of other people led to the same conclusion, as does the
universal practice of commereial florists.

A year or two ago I had the idea that geranium cuttings started in the house should
be kept in the shade. I presume I got the notion through seeing papers protecting the cutting
benches in greenhouses. I tried it and lost pragtically all the cuttings; a friend who started a
lot in the same room at the same time and left them exposed to the sunshine from an east
window saved nearly all of his. Several experiences since have convinced me that there is little
danger of too much sunshine in ordinary houses during the seasons when cuttings are to be
started indoors.

e N e N R
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It is sometimes stated that it makes little difference whether slips are cut off just below a
joint or node or at any place between the nodes. I have tried a great many each way and am
convinced that the percentage of success is higher when the cutting is made just below the joint,
to take advantage of the sturdy tissues there present. The general practice of greenhouse men
points to the same conclusion.

I found a commercial flotist allowing his geranium cuttings to wilt and dry at the cut end
before inserting them in sand. He said he obtained better results by so doing. 1 tried it and
found that a short exposure to the air after the slips are cut off was apparently desirable, but
that it was not advisable to leave them exposed 24 hours in the dry hot air of a house room.
The cut tissues begin to heal over when exposed for a short time and seem to be less liable to
rot off when placed in the sand of the cutting box.

One of the commonest troubles with beginners is that of keeping the sand too wet. The
surface should be dry rather than moist, but the rest of the sand should be slightly moist. When
too wet many of the slips rot off. ‘

Geranfum cuttings and paper-white nareissus bulbs growing in a tray on a window shelf. Each spaco Is for one pupil.

The age of the part of the branch used for cuttings has much to do with success. Good,
firm tissue, neither too soft nor too hard is needed. Young branches from window plants are
generally good. In the case of rose geraniums the older hollow stems will seldom take root.
If you have some geranium plants stored in the cellar, prune them severally, plant thickly in a
window box in a sunny window, and you should soon have plenty of good slips available.

Lesson 132: LITTLE GARDENS INDOORS.

In a large proportion of modern school buildings it is easily possible to have pupils care
for growing plants in the schoolroom. By a little planning each pupil may have a succession
of growing plants on window shelves, so arranged that there shall be individual care and respon-
sibility, with the personal interest that comes from such ownership.

On these shelves are placed zinc trays as wide as the shelves, with sides about an inch
high. If the windows are wide, it is desirable to have two trays to a window. The front of the
trays is divided off into spaces by chalk lines, each space being numbered consecutively to
include the pupils in the room. Each pupil is given one of these numbers and assigned the
corresponding space. It then becomes a simple matter for each to conduct the gardening

136654°—19——2
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operations and to care for his own plants. On these trays are placed paper flowerpots in which
the pupils grow various foliage and flowering plants, seedlings of various sorts, tree cuttings,
and a great variety of spring flowering bulbs.

The success of this work depends largely on the use of paper flowerpots. These have the
advantage that evaporation takes place chiefly from the surface of the soil rather than the sides
of the pot, as is the case with the ordinary pottery flowerpots. On this account one can grow
plants in the schoolroom in 3-inch paper pots, where it would be out of the question to doso in
pottery pots of this size. The paper pots also have the advantage that the sides can be pressed in
where crowding is necessary, so that more of them ean be used on the trays than would be
possible with the pottery makes. Two kinds of these pots are on sale by the larger seed houses.

The most successful results of indoor gar-
dening come from the growing of the spring-
flowering bulbs. Some of these, especially
the French-Roman hyacinth and the paper-
white narcissus, may be kept in the schoolroom
from the time of planting. Most of the others
should be placed away in a cool closet, or on
the floor of a cellar or basement room, for a
period of several weeks while the roots are
developing. In nearly every schoolhouse it
is easy to find such asituation. When placed
upon the basement floor they should be cov-
ered with an old carpet or burlap bags to
keep the temperature uniform and prevent
evaporation. It is not at all necessary to
bury the bulbs and flowerpots outdoors or in
cold frames unless one desires to hold them
back for spring flowering.

Lesson 133: ORDERING BULBS FOR
FORCING.

There is a great difference in the useful-
ness of various varieties of spring flowering
bulbs forindoorforcing, Some sorts are much
easier to bring into blossom in the schoolroom
or the home than others. These are of course
the ones which it is best, for a beginner to buy.

So in making out the order for bulbs to use for the schoolroom, look up the following varie-
ties in the bulb catalogues. They will be found the least expensive and as a rule the most
satisfactory for this purpose.

A second-grade schoolroom in early spring. Each daffodil was planted
and cared for by a pupil.

Paper-white narcissus—  Grandiflora. Crocus— King of the Blues.
French Roman hyacinth—Early White. Crocus— Madame Mina.
Polyanthus narcissus—  Chinese Lily. Crocus— King of the Whites.
Trumpet daffodil— Trumpet Major. Dutch hyacinth— Grand Maitre,
Trumpet daffodil-— Galden spur. Duteh hyacinth— Bismarck.

Trumpet daffodil— Emperor, Dutch hyacinth— Isabella.

Trumpet daffodil— Empress, Dutch hyacinth— Johan,

Jonquil— Campernelle-Rugulosus, Dutch hyacinth— Baroness Von Thuyll.
Star narcissus— Stella. Duteh hyacinth— L'Innocence.

Star narcissus— Mrs. Langtry. Poets narcissus— King Edward.

Star narcissus— Sir Watkin.
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All of these bulbs will readily be found listed in any of the bulb catalogues of the larger
seed houses. They are much cheaper by the hundred rate than by the dozen, so that a combined
order sent in by one or more schools will yield much more beauty for the money expended
than the order of one person, who can use only a few bulbs of each sort. Most dealers will
grant the hundred rate on orders of 50 bulbs of one kind.

Lesson 134: PLANNING A BULB SALE.

Every autumn there is & chance in a great many places for a company of the School Garden
Army to make a little money with which to buy tools, or bulbs, or seeds, by having a sale of such
winter-flowering bulbs, as crocuses, hyacinths, daffodils, jonquils, paper-white and poets narcis-
sus, and various other sorts.

At the usual retail rates of the florist’s shops these bulbs are rather expensive, and in many
places there are no florist shops where they are sold. They may be bought, however, of the
great plant houses by the hundred or thousand, at prices very much lower than those of the
retail florist. But of course most people want only a few of each kind of bulb, so that the higher
prices must be paid, and the average housekeeper without experience in the matter is at a loss
as to the varieties to order, and the number of each for adorning the home.

Here is a good opportunity for a wide-awake company of the School Garden Army to hold
a bulb sale, which shall bring profit to the school and pleasure to the buyers. In almost any
neighborhood there would be little difficulty in planning a sale at which several thousand of the
less expensive bulbs should be disposed of. With such an order any of the seed houses would
give the school the benefit of wholesale rates, which are decidedly lower even than the ordinary
retail rates per hundred and thousand as given in the catalogues.

The successive steps in such an undertaking are simple. First send for the bulb catalogues
of half a dozen seed houses, whose advertisements are to be found in the magazines. Send for
these catalogues and make out a list of the less expensive varieties that are recommended for
forcing. Then make an estimate of the probable sales. Send your list to two or three seed
houses saying you are going to sell your bulbs for the benefit of the School Garden Army, and
ask for an estimate of cost. Order the bulbs only of a reliable house, and choose for the sale
& Friday afternoon with the understanding that it will be continued Saturday or the following
week, so that the news may spread, and bring more customers.

Lesson 135: BULBS FOR CHRISTMAS PRESENTS.

The best time to plan for Christmas presents is early in October. And some of the best
things to arrange to give to your friends are the growing bulbs planted in flower pots or good
flower jars. The paper flower pots are especially good because they cost so little and are so easy
to handle and to place inside a flower jar when the plant is ready to bud and blossom. If you
start the bulbs then, they will be of a good size to give at Christmas. Some kinds may be made
to blossom then while others will be only in bud, but those in bud are all right for presents,
because the one you give them to will have the pleasure of seeing the buds grow into blossoms,
A great English writer, John Ruskin, once said that this watching of buds change to blossoms is
one of the greatest pleasures we can have.

If you plant bulbs of the white narcissus and the French Roman hyacinth as directed in
Lesson 128 and keep them in a cool place about three weeks, you will have them ready to blos-
som about December 20, so they will be right for Santa Claus to carry.

Tl‘y plantjng bulbs in bowls in fiber. Fiber may be }mught for a few cents from any dealer
in seeds. After the roots are started bring out the bowl to a warm, light room, and watch the
leaves grow and the flower buds develop. Such bowls are very nice for Christmas presents.

The true jonquils are easy to grow. You can buy a dozen bulbs for a quarter. Send for the
Improved Campernelle jonquil. In some catalogues it has a long name—ru-gu-lo-sus.
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Plant three bulbs in a 3-inch pot.  Cover the bulbs with soil to near the top, and firm it down
with your thumbs. Add water and set away in a cool, dark closet or on the cellar floor. Keep
the soil moist, but not too wet, for the next six or eight weeks. Then bring them to the window
shelf of a warm room, and watch the leaves grow and the blossoms come out. Notice the fra-
grance of the flowers,

Lesson 136: THE SWEET-SCENTED JONQUIL.

The sweet-scented jonquil is a delightful spring flowering bulb which is not grown to the
extent that its attractiveness deserves. It is a true jonquil, being perhaps the typical member
of the group to which this name is properly applied. The daffodils are often incorrectly called
jonquils, although they really belong to an entirely different group.

The bulbs of the sweet-scented jonquil are quite small, so that the plant blossoms later in the
spring than do some of the other forms of the genus narcissus which have much larger bulbs.
Before blossoming each bulb develops a great mass of roots under ground and a considerable
number of long, rounded, rushlike leaves above ground, these being of an extraordinarily
rich, dark green color, with a shining, glossy surface.

The flowers are borne at the tip of a slender round stalk that rises from the midst of the
leaves, and bears from one to three blossoms, the latter being held one over the other in a very
attractive manner. These flowers are of a rich deep yellow color, the length from the base of

~ the ovary to the end of the crown being about 1} inches, and the expanse of the petals being
Linch. The cuplike crown is of a slightly deeper yellow than the petals,

The most attractive feature of these flowers is found in the extraordinary odor which gives
them their name. Of all the members of the great genus nareissus, none have an odor that
appeals so generally to people as does that of this little blossom, and the plant would be worth
growing for the odor alone, without reference to the very attractive form and color of the
flowers.

The bulbs of the single sweet-scented jonquil are listed by the seedsmen at 75 cents per
hundred, so that anyone who wishes can easily have them either for planting out of doors or
for forcing in the house. In the former case the bulbs are to be put in the garden or the flower
border in September or October and will come into bloom the following spring. In the latter
case the bulbs are to be planted in boxes or flower jars during October and November and put
away in a dark cellar where they will have coolness and moisture and lef t for six or eight, weeks.

A charming jar of these flowers which was in blossom in the latter part of March was planted
with half a dozen bulbs on November 29. Tt was placed in an unheated cellar, where it was
left until January 13. The leaves were then 3 or 4 inches high and the plant was brought into
a moderately heated and lighted room, where early in March the leaves reached a length of 12
to 16 inches and the central flower stalks grew to a height of 10 inches, coming into blossom
about the middle of March and different flower stems continuing the bloom for fully a month.

Lesson 137: PLANTING TULIPS OUTDOORS.

Everyone admires the beauty of the tulips in spring.

To have such beauty for your school or your home you must get busy in autumn. For the
tulip is a spring-flowering bulb that sends out its roots in September and October and thus
gots ready to push up its leaves and buds in April. The first part of October is an excellent
time to get the bulbs in the ground.

The tulips are the most showy spring-flowering bulbs. They are admired by every one and
may be grown in a great variety of situations. They answer very well for a formal flower bed
or for an informal border, though it is best to choose different types of tulips for the two situ-
ations,
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The formal bed should be planted with the early flowering single tulips, while the informal
border should be planted with the longer stemmed cottage garden tulips or even better, the
splendid Darwin types.

In eithersituation the tulips have the great advantage that they can be left undisturbed for
several years. The leaves ripen off in May or early June in plenty of time to fill the space with
China asters or other annual flowers that make an attractive showing for the rest of the season.

The most satisfactory way to plant the bulbsis to shovel out the soil to a depth of 4 inches.
Then rake the bottom off level, set the bulbs firmly on this level surface, pushing each down
just enough to hold it erect. Then put the soil back in place, being a little careful at first not
to disarrange the bulbs. Smooth off the top and your tulip bed is safely planted.

This is a little easier than the usual way of pushing each bulb down, and the bulbs are more
likely to be at a uniform distance from the surface. Tt is also easier in this way to arrange the
varieties as you want them. “

For planting in a regular flower garden where a bedding effect is desired the single early
tulips should be chosen. These begin to bloom about the first week in May and make the most
brilliant showing of the spring flowers. There are about three different heights—tall, medium,
and dwarf. This fact should be remembered in planting the bulbs. A good way is to select
a tall variety for the center of the bed, with a medium sort next to it and a dwarf one for the
outer border. '

Here is a list of good varieties of moderate price:

TALL VARIETIES, MEDIUM VARIETIES,
Canary Bird, Yellow, Baechus. Crimson.
Crimson King. DBright crimson, Chrysolora, Golden yellow.
Duchesse de Parma. Red and yellow, La Reine. White and rose,
White Swan, Pure white, Princess Marianne, White s pink.

DWARF VARIETIES,

Cotlage Maid. TRose and white.
Goldfinch. Pure yellow, j

Rose Grisdelin. Rose with white flush.
Dusart. Brilliant scarlet,

In many home grounds the most satisfactory places to grow tulips are in border gardens
along walks, driveways, walls, or shrubbery. For these the later single tulips called the Cottage
Garden or May-flowering tulips are very desirable. The bulbs of these are moderate in price,
being available in quantity for about a cent apiece. The stems are long and the flowers are
beautiful in form and color. They blossom shortly after the daffodils and remain in bloom
for a long time. Here are the names of some of the best varieties:

Picotee or Maidens Blush. White with pink border,
Le Reve. Beautiful old rose.
Bouton d’0Or. Golden yellow.

Salmon Queen. Salmon and buff,
Vitellina, Primrose yellow.

Last of all and best of all come in the giant Darwin tulips. These have longer flowers,
longer stems, and more beautiful colors than even the Cottage Garden sorts. They bloom
late in May at a season when there are not many garden flowers in blossom, and they attract
general attention by their size and color. The massive flowers are held erect 2 or 3 feet
from the ground and persist in beauty through several weeks.

These Darwin tulips in particular are effective along a border beside roses or other shrubs.
They are tall enough to make an effective showing in positions where smaller tulips would
seem out of place. The bulbs may be left undisturbed for several years and the flowers will
come up each year almost as well as the first season.
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These giant Darwin tulips are more expensive than the other sorts. At retail, single bulbs
are listed at 5 cents each or 40 cents a dozen, but in quantities of 50 they can be bought for

about half these prices.

Some of the best varieties of moderate price are these:

Clara Butt. Salmon and pink,
Dream. Delicate lilac.

Glory, Scarlet with blue center.
Gretchen. Blush rose.
Loveliness. Rosy carmine.

Pride of Haarlem. Brilliant red.

Lesson 138: HYACINTHS FOR WINTER BEAUTY.

Hyacinths are perhaps the most beautiful flowers you can grow indoors for winter blossoms.
The large hyacinth bulbs cost more than other bulbs, but they are worth it. If you can not
buy them of a local florist, send for the bulb catalogues of the firms whose advertisements you
will find in the magazines. Then select such varieties as these:

Hyacinths in a flower box.

Gertrude. Rose color.
Gigantea. Blush pink.
Moreno. DBright pink.

L’ Innocence. White.

Grand Maitre. Iavender blue.
Daylight. Primrose yellow.

Order the single rather than the double
flowered varieties. They are more satisfac-
tory for use indoors. The cost of these
bulbs depends upon the size. The larger
the bulb the better the flower spike. Good
bulbs for forcing can generally be bought
at retail for 10 cents each. In choosing
them select those which are firm when
pinched between thumb and finger and
which show a healthy bud at the top. All
you need to do to give this bud a chance to
grow is to give it water and air and a tem-
perature which at first is cool but not freez-
ing. So it happens that you can grow hya-
cinths in water, in soil, or in fiber.

IN WATER.

There is a peculiar interest in growing hyacinths in hyacinth glasses. To see the long
white roots projecting downward to the bottom of the glass gives one a better idea of the plant’s
growth than to just imagine them hidden in the soil. The cleanliness of the method is also
in its favor; there is no dirt and no drip. The little water garden can be placed on a polished
table or shelf with no danger of injuring the surface.

Two forms of these hyacinth glasses are in general use: One, the Belgian, is tall with straight
sides; the other the Tye, is broad with rounded sides. They cost at retail about 20 cents each.
There is no difference in their value for growing bulbs.

G
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The use of the glass is very simple. Select a large, firm hyacinth bulb; fill the glass with
clear water; set the bulb in the top of the glass and then place in the cellar, or in a dark, cool
place where there is no danger of freezing. Leave the bulbs there until the long roots fill the
glass, and the crown of leaves has broken apart. 'This is important. If taken out too soon fail-
ure is likely to result. Then bring to a light, cool room and watch the growth of leaves and
flowers,

IN GARDEN SOIL.

To grow hyacinths in garden soil, select a flower pot of somewhat larger diameter than
the bulb. Fill it with soil to within 2 inches of the top. Set the bulb on the soil and fill in
around it. Water thoroughly and place on the cellar floor or a shell. Throw over it a piece
of burlap or old carpet and leave it for six or eight weeks while the roots develop and the crown
breaks apart. Water it once
a week or so, as needed.
Then bring it to a cool,
light room, where it will
soon send up leaves and
flowers.

IN FIBER.

The special advantage
of growing hyacinths in the
prepared fiber now offered
for sale by most seed houses
is that you can have the
flowers in attractive water-
tight flower jars that can
be set on the dining table
or mantel without injury
to the surface.

Fill the receptacle
nearly full of fiber, put the
bulb in and fill around it
with more fiber. Then sat- Iyacinths with crown of leaves broken apart.
urate the fiber with water
and set away in a cool, dark place for six or eight weeks. When the crown breaks apart bring

to the light of the living room. '
Lesson 139: GROWING BULBS IN FIBER.

One of the newest and best methods of having beautiful flowers in the schoolroom or home
during the winter months is to grow the spring flowering bulbs in the coconut fiber, which is
now sold by practically all seedsmen and many florists. It is simply a mixture of ground coco-
nut fiber with charcoal, shells, and possibly a little commercial fertilizer added. It is not expen-
sive, and may be used over and over again if one desires.

With half a peck of this fiber and a few bulbs you can easily have beautiful, fragrant blos-
soms from Thanksgiving until Easter, and you can grow them about as well in water-tight
flower jars as the florist can grow them in the most approved conditions of his greenhouse.
Being in these water-tight receptacles, you can place the flowers wherever you wish with no
danger of the water leaking out to injure the space on which the jars are resting.

The growing of the bulbs in this fiber is a very simple process. Choose a flower jar or rose
bowl, and put a little fiber in the bottom. Then place one or mozre bulbs on it. Fill it with more
fiber, and soak with water. After an hour or so, turn the jar on its side long enough to drain
out any surplus water. Then set it away in a cool closet or cellar for a few weeks to get a
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good start of the roots before the leaves begin to grow. When the roots are thus well devel-
oped, bring the jar to the warmth and light of the schoolroom or a living room, and watch the
development of leaves and flowers.

In the order of blossoming, the most desirable bulbs to buy for this purpose are these:

Paper-white narcissus, Single Trumpet daffodil, French Roman hyacinth, Chinese lily
narcissus, jonquil, Star narcissus, crocus, Dutch hyacinth, and Poets narcissus.

The bulbs on this list will give a
great variety of beautiful blossoms
through all the weeks of winter. They
can be bought at any of the seed and
bulb houses at prices ranging from 1 cent
apiece for the crocuses to 8 or 10 cents
for the largest Dutch hyacinths. Most
of them, however, cost but 2 or 3 cents
each.

This fiber is commonly offered by
the seedsmen at 50 cents a peck. Half a
peck will serve for many bulbs.

Lesson 140: PLANTING TULIPS
INDOORS.

From the point of view of their cul-
ture the spring-flowering bulbs may be
divided into two groups—those which
may be kept in a warm room from the
time of planting and those which require
a period of root development in a cool
place.

The first seem to be those bulbs
like the paper-white narcissus bulbs, the
Chinese lily narcissus, and the French
Roman hyacinth, which are not hardy
outdoors at the north and are presumably
natives of warmer climates. The others
are hardy outdoors where under normal
conditions of their growth their roots
develop in the cool soil throughout the
autumn until checked by winter freezing.
Consequently when we wish to force them
indoors we must give them this oppor-

S . A J tunity for root development before we
Hyaciniths in Sber with pebibles o top. force them into flower,

One advantage of placing the bulbs away in a cool cellar is that they can be brought out
in succession, so that one planting may serve for months of flowering. Most bulbs are ready
to bring up as soon as they show a good growth of roots, but the Dutch hyacinths must be left
down until the crown of leaves at the top has broken apart. Otherwise there is danger that
the flower stalk will not lengthen as it should.

When thus stored away, the soil must be kept moist. Evaporation is not rapid, so that
watering once or twice a week is usually sufficient. In many cases it is a good plan to cover
the pots with a piece of burlap or old carpet.

Tulips are a bit more difficult to bring into flower successfully than some of the early flow-
ering daffodils. They are likely to thrive best in a bulb pan, which is simply a wide shallow
flower pot that you can get at any florist’s. -
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In such a bulb pan, 8 inches across the top, one can plant nearly a dozen tulip bulbs, and
set them away in a cool basement for six or eight weeks while the roots develop. Then they
should be brought to a warm light room, where the leaves will soon push upward to be followed
a little later by the flower stalk in the middle. If desired, when the buds begin to open the
whole group may easily be removed from the bulb pan and transferred to an attractive flower
bowl or window box, .

For indoor use the early flowering varieties are most likely to give satisfactory results.
The Due van Thol group include many colors, which make attractive displays for window and
table decorations throughout the winter. They are the easiest to force into bloom.

In addition to the early blooming Duc van Thol varieties one can get very satisfactory
results with such sorts as these: Queen Victoria, a pure white variety; Primrose Queen, a very
beautiful yellowish sort faintly edged with rose color; Montresor, a large clear yellow flower;
Crimson King, a showy scarlet crimson variety. The sorts just named blossom at about the

e -‘.5_.‘ '_g ‘-i"::; .

Root growth of tulips in a bulb pan.

same time, closely following the Duc van Thol. The following sorts blossom still later: Lady
Boreel, a pure white flower; Prince of Austria, orange red; Thomas Moore, a beautiful apricot
tint; Yellow Prince, a sweet-scented golden-yellow sort.

Lesson 141: A POT OF CROCUSES.

Crocus bulbs are cheap. You can buy them for 1 or 2 cents apiece. They will give you
much value for your money, and that is what money is for—to get the gt_‘eatest value out of it.
When you buy a cent's worth of candy it soon is gone, anq you have nothing to show for having
had the penny. But when you buy a crocus bulb you will have the pleasure of seeing it grow
for many weeks and of secing some beautiful flowers come from it. Then if you keep it in
good condition it will furnish you with more bulbs to grow next year. So that your penny
invested in & bulb may give you value in return for many years. Is that not a good way to

spend money ?
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If your crocus bulb is large, plant one in a 3-inch flower pot. The paper pots are best. If
they are small, plant three in a 3-inch pot. Cover with about half an inch of soil, water and
set away in a cool place. The cellar floor or the coldest closet you can find where it does not
freeze in winter will be all right. Crocus bulbs require a long time for their roots to grow. It
is best to leave them in the cool place for 10 weeks. Water often enough to keep the soil moist—
perhaps once or twice a week. Then at the end of the 10 weeks bring them to a warm, light
room and watch the leaves and flowers grow.

As soon as the shoots start, look at them carefully to see if any aphids (plant lice) are
there. If you see these little greenish insects, hold the plant sideways under a faucet and
wash the insects off with running water. A small paint brush will help to dislodge them.

Lesson 142: THE STORY OF MY HYACINTH.

One fine day in November I was given a large hyacinth bulb. Tt was of the variety called
Enchantress.

I planted the bulb in fiber in a pretty flower bowl. - I moistened the fiber with water, so
that it was damp all the way through. Then I covered the top of it with a layer of small pebbles
because the pebbles are more attractive to look at than the fiber.

When my bulb was thus planted I set it away in a cool closet in the basement, so that it
might send out roots and get ready to bloom. I left it there for about three months thus giving
the roots a fine chance to grow.

During these three months I watered it carefully so that the fiber would be kept moist but
not wet. I found that my bulb had sent up a erown of thick leaves, which was broken apart
at the top. Then I knew it was time to bring my bulb to the warmth and light of the school-
room, so I brought it in and placed it on the table where I could watch it grow.

The leaves continued to grow quite rapidly, and in two or three weeks I saw a flower
cluster coming up in the middle of them. I watched it as it gradually grew above the leaves,
and was delighted to see each little bud open into a beautiful fragrant blossom. At last there
was a spike of flowers each shaped like a little bell and giving off a most delightful fragrance.

My hyacinth remained in bloom for nearly two weeks and every one said when they saw
it, “ What a beautiful flower!”

Lesson 143: HURRYING UP JACK-IN-THE-PULPIT.

Every boy and girl knows Jack-in-the-Pulpit as one of the most interesting of the spring
wild flowers, but many of them do not know how easy it is to have these flowers in blossom at
home or in the school during the winter months.

If in October or November you will go to the places where Jack-in-the-Pulpit preaches,
you will find it easy to dig for the round bulbs or corms, which are waiting to grow next year.
You can bring a few of these to school to plant them out in a window box, or in some flower
pot, covering each bulb with an inch of soil.

Now water your little garden enough to keep the soil thoroughly moist, and watch for the
coming up of the green sheath.

In a short time, you will see this curious light sheath pushed through the ground, and
you can watch it grow on from day to day. It will become several inches high before the
narrow light leaves first show.

A little later the interesting flower will come from between the leaves, and will unfold
rapidly. It is easy to have a Jack-in-the-Pulpit to preach you a Christmas sermon, for this
is one of the simplest plants to grow indoors, and it reaches its full size in a little more than a
month from the time of planting.

You will probably be more successful if you let your bulbs freeze up at least once before
you plant them. The reason of this is that these bulbs out of doors would of course be frozen
many times during the winter before they started to grow in spring.
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You should not be satisfied with simply growing one of these flowers, for it is one of the
most interesting forms of plant life, and you will find in the wild flower books some interesting
information about its structure.

Lesson 144: ASPARAGUS FOR INDOOR BEAUTY.

You can generally get at a greenhouse for 10 or 15 cents a beautiful little plant which the
florist calls the asparagus fern. When you look at it you will easily see that it is not a real
fern. It is really an asparagus plant, related to the asparagus that grows in our gardens. A
better name for it is the Plumose Asparagus.

When you get the plant it will probably be in a small clay flowerpot. These little pots are
all right for the greenhouse, where they can be sprayed with water once or twice a day, but in
our homes the water dries up so fast through the sides of the pot that it is hard work to keep the
roots moist. So it is better to transplant your little asparagus into a larger pot that holds more
soil. This larger pot may be either an ordinary clay
flowerpot or a paper flowerpot such as you can get at
the florists. 1 like the paper ones better because they
take up little room and do not dry out so fast. One
of them can easily be placed in a small flower jar, so
the plant can be kept on your desk or shelfor on the
dining table.

Get your larger pot ready by putting a little flat
stone or piece of broken pottery over the hole in the
bottom. Then put in about an inch of soil to cover
the bottom. Now turn the pot in which the asparagus
is growing upside down, holding your fingers beside
the stems. Tap the edge of the pot gently against a
table or other wood. The roots will loosen and come
out. Set the mass of roots on the soil in the bottom
of the new flowerpot and fill in the sides with more
soil, leaving at least half an inch space between the top
of thesoil and the top of the flowerpot. This is to hold
water when you water the plant. Now water the plant
and set it in your window garden. Never let the soil
dry out, but also never let the water stand so the soil is
saturated with no chance to drain off. Your plant will 5 _
grow rapidly and soon become a thing of great beauty. Phumose asparagus in o paper flower pot,

You can get another kind of ornamental asparagus
which the florists call Asparagus Sprengeri. This is an awkward name to use, so we will
call it the Thick-leaved Asparagus. Its leaves are much thicker than those of the Plumose
Asparagus and it is really not so attractive as that variety. But it is a good plant to grow
because it lives in our homes under conditions that kill many other plants. It has thickened
roots that seem to serve as reservoirs for water, so it does not dry up quickly even if you forget
to water it every day. But you better not try it in this way, aslike all living things it thrives
best with loving care. This sort is especially good to use in hanging baskets.

Lesson 145: THE MADEIRA VINE.

If you look in the index of one of the new seed catalogues for Madeira vine you will find a
reference to the page where the potato-like tubers of this plant are listed for sale. They are
likely to be priced at 5 cents each, or about 35 cents a dozen. Send for at least one and plant
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it in a flowerpot or window box filled with good garden soil. Get more than one if you have
money enough.

Perhaps your mother has one of the beautiful pottery wall pockets that are now on sale
in many stores. These are made so that each can be hung on a hook in a side wall, If you
fill such a wall pocket with good soil and plant one or two Madeira tubers near the top you will
soon have a beautiful growth of vines hanging down from the margin. Such a decoration is
unusual in the home and will attract much attention. Place it, if possible, near a sunny window.

In such a wall pocket that has no opening at the bottom to let the surplus water run out
you will have to be careful not to put in too much water at a time. If you have the soil saturated
the roots will die.

Lesson 146: ANNUALS, BIENNIALS, PERENNIALS.

The flowers which we grow in our gardens may be divided into three groups according to
their length of life:

If the plant blossoms and sets seeds the same season that the seed is planted, and then
dies, we call it an Annual or a one-year flower.

If the plant does not blossom and set seeds until the second year after the seed is planted
and then dies, we call it a Biennial or a two-year flower.

If the plant blossoms and sets seeds the first or second year after it is planted and then
continues to live for many years, we call it a perennial or a many-year flower. In most cases
these perennials do not blossom until the second season after the seed is sown.

The annual flowers are commonly grouped under three headings according to their injury
by frost—hardy, half-hardy, and tender. '

The young plants of the hardy annuals will endure severe frosts without injury, so that
the seed may be sown outdoors very early in spring or even during the previous autumn. The
poppies are an example of this group. '

The young plants of the half-hardy annuals will endure slight frosts, but require partial
protection until well established. The pansies are an example of this group.

The young plants of the tender annuals are very sensitive to frosts and must not be planted
outdoors until danger from frosts is past, The nasturtiums are examples of this group.

You will easily see that if you are to become a really good flower gardener, you will need to
know to which of these groups any particular flower that you wish to plant belongs. In many
seed catalogues you will find statements as to hardiness, and it would be a good plan for you to
make out a list under each heading and show it to your teacher. Be sure the words are all
spelled correctly and that the list is neatly written or printed.

Lesson 147: GROWING YOUR OWN PLUMOSE ASPARAGUS.

The beautiful foliage plant which the florists call the asparagus fern is easily grown from seed.
The small plants you buy at the greenhouse or flower shop have been started from seed some
months earlier,

The name asparagus fern is of course a misnomer, The plant is not a fern at all, but a
true asparagus, closely related to the familiar vegetable of our kitchen gardens. The true
ferns reproduce by means of tiny spores which develop slowly and require better conditions
and more care than the average amateur can give. The name Plumose Asparagus is really
to be preferred, or perhaps fern-leaved aspuragus.

This asparagus blossoms and bears seed in much the same way that the garden asparagus
does. The seeds are small, round, and black and may be purchased of any of the larger seed
houses. The most desu'nhle seeds are those grown in greenhouses, as the plants from them are
more likely to do well under indoor conditions. The seeds cost 25 cents a packet, naturally
being more expensive to produce than ordinary flower seeds.
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After you have received the packet of seeds, soak them in tepid water for a day or so until
they become swollen. Then plant an inch deep in a window box filled with good garden soil.
They will come up as slender stalks before long, and these stalks will soon spread out to form
attractive little plants with the same characters as the larger ones. As the weeks go by new
stalks will appear from the roots, so that in a few weeks you will have a lot of vigorous seedlings
that are of greatest interest.

In May when danger from frost is past transplant these asparagus seedlings to a partially
shaded place in the outdoor garden where the soil is rich. Give water and tillage through the
summer as you would for any other plants and in September you will have as attractive a set
to transplant to window boxes or flower pots for indoor growth as you could wish. The plants
should be as good as those you can get from the florists, and to the owner they possess a greater
interest in that they represent the months of watchful experience in growing them.

These plumose asparagus plants will
thrive either in a sunny window or in one
with little sunshine. They are particularly
useful for fern dishes, placing several of
them together in one receptacle when they
are transplanted from the outdoor garden.

After the transplanting, a few of the
stalks are likely to begin to drop their
leaves. Cut such stalks off close to the
ground. New ones will soon appear.

Lesson 148: BRINGING IN THE
SPRING WILD FLOWERS.

Some very interesting little gardens
may be made in spring by transplanting to
suitable receptacles some of the early wild
flowers. Such displays are particularly
helpful in adding interest, because they
bring into the school a suggestion of the
beauty of the outer world. For this reason
also they are desirable for the home, help-
ing when displayed in living or dining room
to link our lives with the spirit of the
passing season. Bluets in a flower bowl.

The chief factor in the availability of wild flowers for this purpose is that of ease of trans-
planting without a check to growth. A plant with a shallow, compact root system which is
easily dug up and reset in a flower bowl is ideal for this purpose. Availability is often deter-
mined by the accident of situation. A plant which has found a place for itself in a shallow
depression on a ledge or in the top of a stump may often be taken up almost as easily as a potted
geranium may be taken from a flower pot. Such a plant is of course very easy to transfer
indoors.

Over several great regions in the United States, the Bluets or Innocence is found in one
variety or another. In New England and the North Atlantic States the common species is
Houstonia coerulea, but in other sections other species occur. This is one of the earliest wild
flowers, growing in masses which are readily taken up by the roots and transferred to low, broad
flower jars, where the plants will continue to open their interesting little flowers for several
weeks. These flowers are sensitive to weather changes. In a moist, cool atmosphere they turn
downward on their stems to turn up again in sunshine.

Some of the early violets, particularly those growing along the mossy borders of ponds
and streams, are also easily taken up without injury to the roots. The sweet white violet is
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one of the most abundant kinds in such situations and is likely to be especially prized for its
delicate perfume. It has smooth round leaves and so is readily distinguished from the lance-
leaved violet which occurs in similar situations. The interesting bird's-foot violet is found in
dry, sandy soils, but carefully selected specimens may be successfully taken up during rainy
weather. .

It is nearly always true that wild plants with thick succulent roots can be transplanted
after growth begins more successfully than those with only fibrous roots. Even if there is a
temporary wilting, the plant is likely to recover soon because of the supply of stored-up nutri-
ment. The bloodroot is a good illustration of this. So when you dig up the roots soon after
the frost is out of the ground, be careful not to break off the leaf or flower buds and you may
hope to have the blossoms expand indoors with as much beauty as they do in the spring woods
outdoors. No other wild flower has quite’so pure a white, and one must always marvel at the
sudden color transmutation of the blood-red sap as it reaches the glowing petals.

Set the bloodroot plants in soil or fiber in an attractive receptacle and watch the dropping
away of the deciduous sepals, the opening and passing of the spotless petals, the development
of the poppylike seed pod, and the lusty growth of the splendid leaves. Each phase is full of
interest and challenges interpretation with pencil and brush. At last the plants may well be
set out in a corner of the garden where they will be easily accessible another spring.

Squirrel corn and Dutchman's-Breeches are two other early wild flowers which sometimes
are found growing in situations where they may be taken up with little disturbance of the root
system. They are beautiful and interesting flowers, related to the familiar Bleeding Hearts
of our gardens. :

The common Anemone, or wind flower, and its cousin, the Rue Anemone, are likely to
have their roots so deep in the soil that removal is difficult, but oceasionally in rich leaf mold
or in rocky pockets one can find specimens which are easily transplanted. The delicate flowers
are well worth watching néar at hand where one can see the opening of the fragile buds. The
same is true of the Hepatica, or liver leaf, often the earliest of all these harbingers of spring.

The wild Columbines are native to rocky ledges, where they often have a precarious root-
hold, from which they are readily dislodged with roots intact. Get the plants from such situa-
tions before the buds have developed into flowers and you can set them into attractive flower
jars, in which they bloom profusely. Leaves, stems, buds, and blossoms are of exquisite delicacy
of line and texture and serve admirably for drawing studies. Such flowers that bloom indoors
are really more beautiful than they are when left outdoors to be buffeted by wind and rain.
In the East, the Canada Columbine is the common wild species, with beautiful tones of red and
yellow. Farther west, various other sorts occur.

If you have a broad low flower bowl, 8 or 10 inches in diameter, take the bowl with you
on a stroll along some brook where the yellow roots of the goldthread penetrate the moss in
all directions. Take up moss and all and place carefully in the bowl, putting in first a little
leaf mold from beneath the trees. Take it to school and keep the moss moist but not too wet.
The interesting white flowers will soon develop, and are likely to puzzle you if you attempt
to distinguish their various parts. For in structure these blossoms are unique; you easily see
the white petal-like sepals, the many small stamens, and the large pistils with curved ends for
receiving pollen. But where are the petals? They have been transformed into curious nectar
cups that attract insects which carry pollen, and you will easily find them from this hint.

By taking a good-sized flower jar to a corner of the woods where the Jack-in-the-Pulpit
is beginning to send up its curious flower stalks, one can readily get a most interesting little
garden for indoor showing. A large proportion of these plants are readily taken up, bulb,
roots, and all, and transplanted into leaf mold in the jar. Place four or five in a jar 6 or 8 inches
wide and carry to school or home carefully. They will flower for weeks, and even after the
flowers go by, the leaves and fruits will be of much interest. The whole composition is an ad-
mirable model for drawing, and the individual parts of the plants make excellent bases for

decorative studies.
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Various other spring wild flowers may be brought indoors in a similar way. Those I have
mentioned are the most available in eastern regions, though by no means all that may be utilized
to advantage, while in other regions there are many other species awaiting similar attention.

Lesson 149: THE HARDY ANNUALS.

The hardy annuals are those flowering plants that are not injured by the frosts of spring .
and autumn. On this account many of them will seed themselves from year to year, when once
started continuing to come up season after season, though unless given proper care they are,
of course, likely to become crowded and dwarfed. They are the easiest to grow of all the annuals
and yield the most satisfaction for the amount of care given to them. As a rule they have a
long period of blossoming and many of the flowers are of exquisite beauty.

The most important of the hardy annuals for use in American gardens are these: Bachelor
buttons, or cornflowers; Calendulas, or pot marigolds; California poppy, or Escholtzia; China
asters; cosmos; Gaillardias; poppies; sunflowers ; sweet peas.

These hardy annuals are especially desirable to use in border gardens to fill in the gaps
between the perennials. There are many varieties of each of them, and it is well worth while
to make a study of these varieties, as they are pictured and described in the seed catalogues,
before ordering or planting the seeds. As soon as the frost is out of the ground one can get the
garden ready for these hardy annuals. Many of them grow much betterif planted early than
when planted late, so that the soil should be thoroughly prepared as soon as it is in condition
to work.

Lesson 150: SWEET ALYSSUM.

The sweet, alyssum is one of the most satisfactory annual flowers to plant along the border
of your flower garden. The clusters of small white flowers on the ends of the branches are so
abundant as to make a great display of white. Their delightful fragrance also makes them
attractive and they continue in blossom for a long time.

The sweet alyssum grows very readily from seed sown direct in the garden outdoors. If
you plant the seed rather early in spring, the plants will begin to blossom early in summer and
continue to blossom until frost.  You may sow the seed in a seedbed if you wish, and transplant
the young seedlings to the flower border. Tf you sow the seed direct in the flower garden,
you will need to thin the plants so that they are three or four inches apart.

If you will look in the seed catalogues, you are likely to find several varieties of sweet
alyssum listed. One of these has the suggestive name Carpet of Snow, because it makes such
a fine display of white flowers. The dwarfl forms are especially desirable for use along the
borders of the flower gardens,

Sometimes the sweet alyssum plants may go to seed and stop blooming, If this happens,
pinch off the ends of the plants so that new branches will be sent out to produce more blossoms.

The structure of the flower of sweet alyssum is worthy of notice. If you look carefully you
will see that there are four white petals arranged in a cross in the same way that the petals of
the radish flower or the mustard flower are arranged. So it will be easy to believe that the
sweet alyssum belongs to the mustard family, which is technically called Crucifersw.

If you want some sweet alyssum blossoms in a window box after frost, sow some seeds in
a seedbed outdoors early in September and then transplant the seedlings to your window
box in October.
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Lesson 151: ON DOUBLE TULIPS AND OTHER FLOWERS.

Every natural flower is an expression of wonderful laws of beauty which man is only just
beginning to understand. The lines and colors are perfection. Then gardeners come along and
take these simple natural flowers and try to improve them, .

They give the plants rich food and abundant water and get the stamens to change to
petals, thus producing a double flower, which generally is much less beautiful than the single
type from which it came.

It must be an uneducated or a perverted taste that prefers the mussy blotches of color
made by the double tulips to the beautiful symmetry of the single sorts. A double rose has
excuse for being—the type of the flower will bear the multiplication of the petals without
losing all significance—but for a double tulip or a double sweet pea there is no excuse except
the greed of dealers, which is indeed no excuse.

My observations indicate that the vogue of the double tulip is largely due to the undeveloped
tastes of the florists and so-called landscape gardeners who attend so largely to the home grounds
of our citizens. These people want to give their customers a run for their money and so plan
a blotchy bed of many forms and colors that is an offense to the eye of every intelligent beholder.
Incidentally these mixed fancies come cheaper because they can be made by the use of the
cheapest qualities of mixed bulbs,

Over in England there used to live a man who loved flowers greatly. His name was Forbes
Watson, and he wrote a beautiful book called ““Flowers and Gardens.” Tt is one of the bést
books on flowers that you can read.

Here is a little paragraph about single and double flowers which is worth reading over and
over again:

In conclusion, then, I think that the gardener does wrong in too frequently driving out the single flower by the
double, especially when, as in double anemones and hollyhocks, the gain is very paltry in comparison with the loss,
He is wrong, moreover, when he creates what can only be felt as deeply degraded flowers, like the double tulips, nar-
cissuses, and violets, these last being only valued for their superior fragrance; or when he aims at great size without
due regard to its effect upon the highest beauty of the plant; or when he seeks after tawdry variations of color. He
acts as a true artist, on the other hand, in creating those full, rounded Rubens-like forms, whenever they are really
noble; or in obtaining any worthy gain, whether by increasing the size of the blossoms or intensifying their natural
brillianey of color, even at some cost to the perfect harmonies of the plant; or in creating such strange loveliness as that
of those double carnations, where the edge of each creamy petal is drawn with a narrow line of pink, all the rest of the

blossom being left as spotless as the snow; or lastly, in improving, and here with scarcely any drawback, the various
kinds of fruits,

Lesson 152: FERNS TO GROW INDOORS.

Ferns are among the most beautiful and interesting plants you can grow indoors. You can
get the small ferns in the 3-inch pots at the florists for about 10 cents each, and then you can
transplant them into larger pots or into decorative window boxes and watch them as they grow
in size and beauty.

If you are making baskets out of reed or other materials you can make very attractive com-
binations by placing the growing ferns in hanging baskets or other forms of basketry. And if
you are making metal or other chains you can make your own chains for suspending the hanging

baskets,
THE HOLLY FERN.

The holly fern is one of the commonest and hardiest of house ferns. It is excellent for fern
dishes if small plants are chosen. The green of the young leaves of this variety is much fresher
and more attractive than that of the older leaves. Two or three young plants may be placed
side by side in a fern dish or other shallow receptacle.

The crested holly fern is an improved variety in which the edges of the leaves are cut into
many divisions that give the plant a very decorative effect.
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THE PTERIS FERNS.

Pteris is a Latin word. It is pronounced Teris. There are many small ferns which you will
find in the plant catalogues under the name. One of the best of these goes by the Latin name
Pteris wilsoni and is commonly called the crested fern. It is fine for a child to grow in a paper
flower pot or a good fern dish. The roots do not take up much room in comparison to the
leaves. Each leaf breaks apart at the tip into a number of fingerlike branches that give the plant
an interesting appearance,

The white-lined fern is another of this Pteris group that is attractive and easy to grow.
It has long, slender leaves or fronds with pretty white lines running along the principal veins,

THE BIRD'S-NEST FERNS,

The florists have lately revived a fern which in recent years at least has had very little
attention. It is the bird’s-nest fern, a native of the Far East that has long been known in
England and America to a few fern lovers. The casual observer would scarcely think of it as a
fern at all, for it looks more like a miniature banana plant. There is a cluster of thick, broad
smooth margined leaves that rise around a central mossy space the size of a silver dollar so that
as you look down upon the plant the suggestion of a bird's nest seems very appropriate,

The bird’s-nest fern is an attractive study in the harmonies of line. Whether seen from
above or below the central vein of each leaf projects in a long prominent rib raised in a way that
would show a triangle in cross section. This really gives to the midrib the effect of three nearly
straight lines. From each of these side lines a vast number of straight veins run in through the
blade to the margin, these veins showing plainly because of the depression between them. The
veins end in the smooth margins which give another effect of line, - The blades are slightly wavy
so that the brilliant yellow green color is reflected in varying degrees of light and shade. The
plant should be grown in a receptacle that emphasizes the element of line.

Most ferns require good drainage. So the pots or boxes in which they grow should have
some broken pieces of pottery above the hole in the bottom. The paper flower pots are excellent
for growing the small ferns in, and are easily placed in other receptacles as they take up so little
room.

Garden knowledge consists chiefly of two things—knowing garden plants and knowing how
to make them grow. One of the best ways to lerrn about garden plants is to send for the
catalogues which you will find advertised in the magazines and then study the pictures and
descriptions. You can order the plants by mail by writing a letter and inclosing stamps to pay
the price.

Lesson 153: USING THE JAPANESE FLOWER HOLDERS.

One of the most distinctive features of the Japanese methods of flower arrangement is that
each unit of the display stands apart from the rest. There is no indiscriminate massing, even
of flowers of the same kind; each is given an opportunity to reveal its own peculiar beauty.,

Another feature of these Japanese arrangements is the use of broad low flower bowls from
which the plant stems seem to rise as if they were growing in the garden. The way in which
this is accomplished is likely to be a mystery to the uninitiated observer, but is readily understood
by looking into the receptacle, for there one will find the interesting flower holders or nedomés
universally used by the Japanese. These are of rust-resisting metals and are either of various
geometrical designs or of curious animal forms, especially aquatic animals like fishes and
turtles. The outline only is suggestive of the animal, the main part being divided into sections
for holding the flower stems. In the case of fish designs two fishes may be fastened side by side
with the flower holding cylinders between.

To one provided with a few of these holders and some wide flower bowls of attractive forms
and colors the arranging of cut flowers becomes a new and most fascinating art,. The pos-
sibilities of reproducing some of the outdoor effects seen in the garden are limitless and the
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increased attractiveness of the cut flowers almost beyond belief. From early spring until late
autumn one can bring indoors the most exquisite outdoor beauty and have it displayed in a way
to suggest the grace of natural growth.

An interesting way to arrange plants that naturally grow in or near lakes or streams—like
the irises, daffodils, Poets Narcissus and other water-side flowers—is to partly fill a wide flower
bowl with attractive stones or coarse gravel. Then place in position two or three aquatie
animal holders, like the fish, turtle, or alligator designs. Now fill the bowl nearly full of water
and thrust the stems of the cut flowers into the right sized holes. _

The holders of geometrical design may be completely hidden by covering with clean sand
to fill the bottom of the dish. This will often help also to hold the flower stems more straight.
The sand in turn may be practically hidden by the water that fills the flower bowl.

In any such naturalistic arrangement of cut flowers one must, of course, utilize the leaves
as well as the blossoms of the plants displayed. There is one great advantage in this method, for
it enforces a consideration of the elements of beauty in the plant which is too likely to be over-
looked in carrying out our usual method of thrusting masses of cut flowers into vases,

Gladiolus cormus formed on top of old one,

Lesson 154: THE BEAUTIFUL GLADIOLUS.

The gladiolus is one of the most satisfactory bulbs for the boy’s or girl's garden, The bulbs
cost but little, they are easy to grow, they multiply so that one has new bulbs to plant another
year, and the great spikes of flowers are beautiful, either in the garden or the home. They
require so little room that they may be planted almost anywhere, and they make a most effective
showing either in beds alone or mixed with other plants in the border garden. :

You can get gladiolus bulbs for a few cents apiece from the local florist or from the seed and
plant houses that issue seed catalogues. Buy your bulbs of specialists if you can.

You can grow the flowers in almost, any good garden soil if it is not sour, A moist, sandy
loam is best. If it is very rich it is liable to be sour and you will do well to work in some finely
ground lime or bone meal.  About the 1st of June is a good time for the main planting of gladiolus
bulbs. If you have many bulbs it is desirable to plant them in sets about 10 days apart, from
the 20th of May until the end of June. This will give a succession of flowers for a long period.
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The planting of these bulbs is very simple. Dig a little hole 5 or 6 inches deep for one of
the larger bulbs, 4 or 5 inches deep for one of the smaller ones. Be sure you have them right
side up; you can tell by the bud at the center. Now place the bulb in the bottom of the hole
and cover it with soil. Set the bulbs about 6 inches apart. After the plants come up they
require very little attention, except to keep the soil surface stirred to prevent the growth of weeds
and to save the moisture in the soil. Unless the season is very dry it is seldom necessary to
water the bed, but if this is done give it a good soaking rather than a mere wetting of the surface.

There are two great groups of bulbs as regards their structure. Some are scaly and others
aré solid. The onion and the hyacinth are examples of scaly bulbs. The crocus and the gladi-
olus are examples of solid bulbs, or corms, as the botanists call them. New corms are commonly
formed on top of the old one, as you will easily see when you dig up your gladiolus roots in
October, You will also find on some bulbs a lot of little bulblets or cormels around the outside,
Save both the bulbs and bulblets, keeping them in a frost-proof cellar over winter to plant
another spring.

If you cut a gladiolus stalk when the first flowers are opening and place it in a jar of water,
the buds above will open just as if it had been left on the plant. On this account these flowers
are especially desirable for house decoration, as they will continue to show beautiful blossoms
for weeks after they are cut.

Blackhoard panel for garden stories.  Drawn by Emily Jack, Lowell Normal Seliool.
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