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CHESAPEAKE STRAWBERRY.! 

1From Year-Book, U.S. Dept. of Agriculture, 1912. 
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PREFACE 

This book is written for growers of fruits, vegetables and flowers, 
and makes a popular appeal to all engaged in this branch of farming, 

whether amateurs or professionals. It is designed to be a handy reference 

work on the culture of vegetables, fruits, nuts, and flowers. 

There are chapters on the principles of vegetable gardening, mush- 

room culture, medicinal and aromatic plants, principles of fruit produc- 

tion, nut culture, beautifying home grounds, and a lengthy treatise on 

diseases of garden and orchard crops, and their remedies. 

Each department has been prepared by a specialist in the subject 

presented, and his name appears at the beginning of each chapter. Those 
unacknowledged have been prepared by myself. References are given 

here and there to books and pamphlets for those wishing more exhaustive 
information on specific subjects. 

The illustrations have been secured from many sources. Due credit 

has been given these. 

Special acknowledgment is due the publishers of this volume and 
the other volumes in the series for their conception, and for the many 
helpful suggestions in the presentation of its subject-matter. 

Acknowledgment is also due Professor E. L. Worthen and Professor 

R. 8. Smith, both of the Pennsylvania State College, for helpful sugges- 

tions and criticisms on soils and crop rotations. I wish also to especially 

acknowledge the valuable editorial assistance of my wife in the preparation 

of the manuscript. 
Frank D. GARDNER. 
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PART I 

HORTICULTURE, FORESTRY AND 
FLORICULTURE 
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CHAPTER 1 

THE PRINCIPLES OF VEGETABLE GARDENING 

By R. L. Warts 

Dean and Director, School of Agriculture and Experiment Station, 
The Pennsylvania State College 

A thorough knowledge of the underlying principles of vegetable 
gardening is exceedingly important, whether the vegetables are to be grown 
for the home table or for commercial purposes. 

Soils and Locations.—Soils containing a considerable quantity of 
sand are best adapted to the growing of vegetables. Such soils are well 
drained, easily culti- 
‘vated, and may be 
worked early in the 
spring. Sandy soils 
are warmer than clay 
soils, and for this rea- 
son crops mature 

earlier inthem. They 
are especially desira- 
ble for crops requiring 
high temperatures, 
such as_ eggplants, 
peppers and melons. 
Any soil, however, 
which satisfactorily 
produces general farm 
crops, will, with proper 
treatment, grow good 
garden crops. The clay 
soilsare avoided so far 
as possible by market 
gardeners and South- Necessary GarDEN Toots.} 
ern truck growers. 
Southern or southeastern exposures are preferable for vegetable gardening 

because they are warmer and, therefore, conducive to earlier crops. 

Northern and western exposures are satisfactory for the later crops. Natural 
or artificial windbreaks are of advantage where there are cold exposures. 

1 Courtesy of New York State College of Agriculture, Ithaca, N. Y. From Cornell Reading Courses, 
Vol. II. 
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20 SUCCESSFUL FARMING 

Tillage and Tools——The importance of thorough tillage in the pro- 
duction of vegetables cannot be over-emphasized. It counts for high yields 
as well as high quality. The conservation of soil moisture should be kept 
constantly in mind. Vegetables are composed largely of water and enor- 
mous quantities of it are required in their growth. Fall plowing is often 
advisable, especially in clay soils which are to be planted early the follow- 
ing spring. Early spring plowing, followed by immediate harrowing, is 
favorable to the retention of moisture. 

The prudent garden maker will possess at least a small assortment of 
carefully selected modern tools or implements. Of the hand tools, the 
hand seed-drill and hand wheel-hoe are great time and energy savers and 
should be employed in all market gardens and in most home gardens. A 
variety of hand hoes and rakes should also be available. 

Stable Manures.—All classes of vegetable growers recognize the value 
of stable manure. It not only supplies plant food, but adds humus to the 
soil, thus making it more retentive of moisture and more favorable to 
chemical and bacteriological changes which are essential to plant growth. 
Horse manure is most universally employed. Market gardeners nearly 
always compost it in large piles, which are kept moist and turned one or 
more times before the manure is used. If the piles have rectangular sides 
and are kept moist there will be practically no loss of fertility during the 
process of composting. From four to six weeks of composting will kill all 
weed-seeds and leave the manure in the finest state of texture. Cow manure 
is most excellent for all classes of vegetables, but it is slower in action than 
horse manure. Sheep and poultry manures are rich in nitrogen and their 
texture makes them particularly desirable for vegetable gardening. 

Cover Crops.—In vegetable gardening it is absolutely essential to 
maintain the supply of vegetable matter in the soul. If stable manures are 
not available, cover crops must be produced for manurial purposes. The 
legumes, such as vetch, cowpeas, soy beans and the clovers, are most 
desirable, provided they can be grown satisfactorily, because they mate- 
rially add to the supply of soil nitrogen. Rye, oats and buckwheat, how- 
ever, can often be used to great advantage. The usual practice is to sow 
the seed of cover crops before the last cultivation of vegetables which 
mature and are harvested during the fall months. 

Commercial Fertilizers—Commercial vegetable growers are seldom 
able to obtain, at reasonable prices, all the stable manure that they need 
for the maximum production of crops. In many instances they rely wholly 
upon green crops for humus, and purchase commercial fertilizers to supply 
plant-food. There is the most varied practice with reference to the kinds 
and amounts of fertilizer applied for the various crops. The character of 
the fertilizer depends upon the crops to be grown, nature of soil, previous 
treatment and seasonal conditions. If stable manures have been used in 
liberal amounts, say twenty to forty tons to the acre, and for truck crops 
like cabbage and sweet corn, it is seldom necessary to use more than half 
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a ton of fertilizer to the acre, containing four per cent of nitrogen and seven 
or eight per cent of each of the mineral elements—potash and phosphoric 
acid. As arule, a complete fertilizer should be applied before the crops are 
planted, and thoroughly mixed with the soil by harrowing. If additional 
plant-food is needed after the crop is started, it may be applied along 
the rows. Nitrate of soda is largely used for this purpose. Applications 
may range from 100 to 250 pounds to the acre, and if desired may be 
applied at intervals of ten days to three weeks. 

The Use of Lime.—Lime in soils aids the development of plants. 
Vegetable growers recognize the necessity, more than ever, of keeping their 
soils in a neutral or slightly alkaline condition, so that liming at regular 
intervals is probably a necessity on most soils, and especially those which 
receive large annual applications of acid fertilizers. Serious troubles are 
likely to develop in such soils and it is desirable to take preventive measures 
by liming the land. This is the best known treatment of soils to prevent 
clubroot which infects cabbage and other members of this family. 

Seeds and Seed Sowing.—The utmost care should be exercised to 
obtain seed of the highest quality. Numerous experiments show that there 
is marked variation in the strains of our most common varieties of cabbage, 
tomatoes, lettuce, onions and other classes of vegetables. A superior 
strain may mean a profit of fifty to one hundred dollars more to the acre 
than one which is inferior. The most reliable seedsmen should be patron- 
ized. It may even pay to grow seed at home or to buy from specialists 
who have developed strains of unusual merit. 

_ A fine, moist seed-bed is essential to germination, whether the seeds 
are sown under glass or in the open ground. The surface of the ground 
should also be smooth, so that the seeds will be covered with a uniform 
depth of soil. 

Transplanting.—Vegetable growers find that transplanting is often a 
great advantage if not a necessity. It makes it possible to care for thou- 
sands of seedlings on a very small area. For example, it is easily possible 
to start 10,000 cabbage plants under a 3 x 6 foot hotbed sash, while ten 
sash are necessary to protect that number of seedlings after they have 
been transplanted. 

Vegetable plants should be transferred to their new quarters before 
they have become crowded and spindling. The time of sowing should be 
carefully planned so that this condition will be avoided. 

Machine planters are largely used in field operations. If they are 
properly managed, they do the work fully as well as it can be done by hand. 
Whatever the method employed, the main essential is to bring a consider- 
able quantity of fine, moist soil into close contact with the roots. 

Starting Early Plants.—Soil to be used for starting early plants should 
be fine, free from stones and sticks and fairly rich. For cabbage or cauli- 
flower, it should be taken from land that has not grown either those or 
other members of the cabbage family for seven or eight years in order to 
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avoid clubroot. The soil should also contain considerable humus, and some 
sand is a great advantage. If composted, two parts of loam, one part of 
rotten manure and one part of sand will give good results. It is always 
desirable to prepare and store the soil in the fall, so that it will be ready for 
use when wanted in February or March. 

Flats or shallow plant boxes are a great convenience in starting early 
plants. They may be made of new lumber or of empty store boxes. Chest- 
nut and cedar are very durable woods for this purpose. The thin pine 
boards of boot and shoe boxes are easily made over. A common plan is to 
rip soap and tomato boxes into sections, using any kind of thin lumber 

OnE or THE Many Goop Tyres or Srep DrIi.1s.! 

for the bottom of the flats. Plant boxes need not have a depth of more 
than two inches, though deeper boxes require less attention in watering 
because they hold more soil, and, consequently, more water. 

Seed sowing with such crops as cabbage and lettuce usually begins 
about the first of February in northern districts and earlier in the South. 
While the seed may be sown broadcast in flats or beds, the better plan is 
to sow in rows about two inches apart. This is ample space for all of the 
vegetables which are ordinarily started under glass. If ten to twelve good 
seeds are dropped to each inch of furrow, there should be a satisfactory 
stand of plants. The furrows should be about one-quarter inch deep for 

as 1 Courtesy of New York State College of Agriculture, Ithaca, N. Y. From Cornell Reading Courses, 
ol LIT. 
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seeds sown under glass, with the exception of celery, which should barely 
be covered. After the seeds are sown, the furrows may be closed quickly 
by drawing a small pot label or the thumb and index finger along the 
rows. The soil should be firmed with a block and thoroughly watered. If 
possible, the soil should be made so moist that no additional watering 
will be necessary until the plants are up. 

Some fresh air should be admitted to the hotbed or greenhouse daily, 
unless the weather is unusually severe. This is essential to strong, stocky 
plants. High temperatures and excessive moisture, both in the soil and 
atmosphere, are conducive to the growth of weak, spindling plants which 
are liable to damp off, and if they do not die, are very tedious to transplant. 
A safe rule is not to water unless it is absolutely necessary and then to 
water thoroughly. If the flats are in hotbeds and the 
weather is severe, it will be necessary to protect the plants 
at night by means of mats those made of rye straw being 
the most satisfactory. 

In three to five weeks from sowing cabbage and many 
other vegetables the seedlings will be large enough to trans- 
plant. This operation may be performed any time after 
the rough or true leaves make their appearance. Soil such 
as has been described for seed sowing will be found satisfac- 
tory for this purpose. The flats or shallow plant boxes 
are also exceedingly useful receptacles in which to care for 
the plants until they are taken to the field: It is desirable 
to place about an inch of rotten manure in the bottom of 

A Drpstie.! 
the flat before filling it with soil. The soil should be  @ne-fitth actual 
moist enough to work well, and it is important to press it Bae) 
well along the sides and in the corners of the boxes. Ve ee eee 

Cabbage, lettuce and other plants are set from an inch _inwhichtoset 
and one-half to two inches apart. If they are to be kept small plants. 
in the flats for an unusual length of time, more space should 
be allowed. The work of transplanting may be done rapidly by the use 
of a small, pointed stick, often called a dibble. This simple tool is used 
to make the holes as well as to press the soil against the small roots of the 
plants. Sometimes transplanting boards, with holes bored in check rows, 
are used, and then a dibble is employed to punch all the holes before any 
plants are dropped. This method provid2s for a uniform number of 
plants to each box. 

If the soil is just moist enough to work well during the transplanting, 
it will not be necessary to apply any water until the plants are well estab- 
lished. This is a great advantage, especially if the plants are placed in 
cold-frames and the weather is very severe. 

After the plants have been in the cold-frame from several days to a 

wat on of New York State College of Agriculture, Ithaca, N. Y. From Cornell Reading Courses, 
ol. II. 
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week, some fresh air may be admitted daily. Straw mats should be used at 
night. The mats will also be found useful in shading the plants in hotbeds 
and cold-frames. . 

Plants should be hardened as much as possible before they are taken 
from the frames to the field. This is accomplished by gradually subjecting 
them to fresh air and by not watering more than is absolutely necessary. 
The latter factor is more important than fresh air and low temperatures. 

REFERENCES 
“Farm Gardening.” Corbett. 
“Productive Vegetable Gardening.” Lloyd. 
“The Practical Garden Book.” Hume and Bailey. 
“Culinary Herbs.” Jains. 
Cornell Reading Course, Garden Series 1. “ Vegetable Gardening.” 



CHAPTER 2 

VEGETABLES AND THEIR CULTURE 

By R. L. Warts 

Dean and Director, School of Agriculture and Experiment Station, 
The Pennsylvania State College 

Asparagus.—The farmer’s garden is not complete without this popu- 
lar, hardy perennial, and it ofiers special inducements for cultivation near 
good local markets. 

Numerous varieties are catalogued by our seedsmen and nurserymen 
but Palmetto is most largely grown. It is vigorous in growth, the shoots 
are large and the plants are regarded as more resistant to rust than other 
well-known varieties. Some meritorious new varieties are being developed 
at the Asparagus Experiment Station, Concord, Mass., and prospective 
growers should keep in touch with the work there and test for themselves 
the new sorts as soon as they are available. 

It is universally conceded that asparagus thrives best in deep, rich, 
moist, sandy loams. Any soil, however, which will grow a satisfactory 
crop of corn will, with proper management, produce a good crop of aspar- 
agus. Thorough drainage is necessary. The character of the exposure is 
not important, though cuttings may be made earlier in the spring on south- 
ern slopes than on northern or western exposures. 

It is exceedingly important to start with good stock. If a plot of 
even a few hundred plants is contemplated, it will pay to buy selected seed 
or roots from a specialist. The young plants are easily grown. A fertile 
plot should be chosen for the purpose and should be enriched still further 
by application of rotten stable manure at the rate of twenty-five tons to the 
acre. A good seed-bed should be prepared. Shallow furrows two feet 
apart should be made. The seeds should be dropped by hand at intervals 
of two or three inches and covered with an inch of soil. Radish seeds 
dropped eight to ten feet apart in the same drills with the asparagus will 
define the rows, since the radishes germinate within a few days, while the 
asparagus plants will not appear for about a month. It is quite an advan- 
tage to have the rows marked thus, so that the hand cultivator can be 
used before the asparagus plants are up. 

Experiments at The Pennsylvania State College and elsewhere show 
that it pays to plant only the strongest roots or crowns. In other words, 
it is a good business proposition to grow two or three times as many roots 
as are actually needed for the plat in mind, and then plant only the largest. 
The selection or grading of the roots should be done late in the fall after the 

25 
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foliage has fallen. They may be kept in good condition until spring by 
packing in barrels with a little moist sand or sawdust. The barrels are 

then covered with 
straw and a few 
inches of soil added 
to protect the roots 
against severe freez- 
ing. 

The grower 
should bear in mind 
the fact that the as- 
paragus plantation 
should last at least 
ten years; therefore 
the soil should be 
prepared with the 
utmost care. The 
land should be heay- 
ily manured, plowed 
and then harrowed 
until it is thoroughly 
pulverized. 

Planting distan- 
ces vary greatly. If 
blanched or white 
shoots are to be 
grown, there should 
be at least five feet 
between rows, in 
order to provide 
plenty of soil for 
ridging. If green 
shoots—and they are 
gaining in popular- 
ity on American 
markets—are to be 
grown, four feet be- 
tween rows will 
provide sufficient Buncuine AspaRracus Reavy FoR Market! 

It pays to grade to a uniform size relative to color, length space for the use of 

and size of bunches. horse cultivator S, 

though many grow- 

ers prefer a distance of four and one-half feet. Two feet between plants in 

the row is the most common distance, whether white or green shoots 

1 Courtesy of Department of Horticulture, Pennsylvania State College. 
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are to be grown. The crown of the asparagus comes nearer to the surface 
of the ground every year, because the new bulbs form somewhat higher 
than those from which the shoots of the previous season grew. This 
necessitates planting in trenches, which is also an advantage when the 
rows are to be ridged for the production of white shoots. 

The roots should be planted just as early in the spring as the ground 
can be prepared. It is not desirable to make the trenches any deeper than 
the soil is ordinarily plowed. The fleshy roots are set on a tiny mound of 
soil, spread out and covered at first to a depth of not more than two inches. 
If conditions for growth are favorable, the new plants will soon appear and 
the trenches should be filled in gradually as the plants increase in height. 

Thorough tillage is essential to the highest success. In new planta- 
tions it should begin early in the spring and continue until fall; old plan- 
tations should be cultivated as long as a horse and cultivator can be used 
without damaging the plants. It is especially important to disk the land 
as early as its condition will permit in the spring and again at the close of 
the cutting season, thus incorporating into the soil whatever manure has 
been applied. 

No specific rule can be given for the fertilization of asparagus. One of 
the best methods is the application of ten tons or more of stable manure to 
the acre—late in the fall or early in the spring—supplemented with at 
least 1000 pounds of commercial fertilizer containing about 5 per cent of 
nitrogen, 8 per cent phosphoric acid and 6 per cent potash; half of the 
formula to be used early in the spring and half at the close of the cutting 
season. Intensive growers use at least a ton to the acre. 

Some commercial growers cut approximately $50 worth of asparagus 
to the acre the second season from planting. If vigorous crowns have been 
used and a satisfactory growth obtained, this practice is not regarded as 
harmful to the plants. The cutting period of the third year should not 
last more than three or four weeks, but after the third year the usual 
practice is to cut until about the first of July. 

The length of the shoots depends upon the demands of the market. 
Ordinarily, they are cut about nine inches in length and tied into bunches 
four and one-half inches in diameter. Two thousand bunches to the acre 
is a good yield, but this number is often exceeded. Twenty cents a bunch 
is a fair average price. : 

The asparagus beetle is the most destructive insect pest. In small 
plantations it is best controlled by setting coops of young chicks near the 
plot. Arsenate of lead is effective and is often used in young plantations 
and in old plantations after the cutting season. Air-slaked lime will also 
kill the larvee. 

Rust is practically the only disease to be feared. If it appears anywhere 
in the patch, the affected plants should be cut and burned before the foliage 
drops in the fall. Burning the tops is not regarded as a desirable practice 
in plantations which are free from rust. 

25 
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Bean.—The bean occupies a most important place among the farm 
garden crops. All classes of beans, being legumes, possess high nutritive 
value and may often be served as substitutes for meats with satisfaction to 
the consumer. 

Improved Golden Wax is an excellent wax-podded variety. Burpee 
Stringless is a leading dwarf green-podded bean. Goddard is a bush 
variety largely grown as a green-shelled bean. Lazy Wife is a superb 
green-podded pole bean. Early Leviathan is one of the best early lima beans 
and King of the Garden is valued as a lat? lima. White Marrow is one of 
the best varieties to grow for soup and baking. 

The bean requires a well-drained soil. Sandy loams are preferred, 
but it is grown successfully in all types of soils. Applications of phosphoric 
acid are usually beneficial. Extensive plantings should not be made in the 
spring until the ground is thoroughly warm. Chances may be taken, 
however, in planting bush wax and green-podded varieties for the home 
table before conditions are ideal, and replanting can be made if the seeds 
decay or the plants are killed by frost. 

The rows of bush beans should be far enough apart to be cultivated 
with a horse, and the seeds dropped two to three inches apart in the rows. 
An excellent plan is to drop four beans to the hill, the hills being eight or 
nine inches apart. Pole beans are usually planted in hills 4 x 4 feet apart. 

Beet.—The beet may be grown in any good garden soil. The smoothest 
and finest roots are grown in sandy loams. Liberal applications of rotten 
stable manure are always beneficial. Excessive applications of nitrogen 
should be avoided. Potash and phosphoric acid are often used to advantage. 
Crosby Egyptian, Eclipse, Early Model and Egyptian are the leading 
early varieties. Edmond Blood turnip is good to follow early varieties. 

Seed for the early crop is sown in the spring as soon as the ground can 
be prepared. The seed-bed should be fine and as level as possible. Drills 
should be made a foot apart for wheel-hoe cultivation. About ten seeds 
to the foot of furrow should be sown. Plants of early varieties should be 
thinned to about three inches apart in the row, and late sorts to five or six 
inches. Clean tillage is essential. An earlier crop may be obtained by 
starting the plants in hotbeds and greenhouses and transplanting them to 
the open ground after danger from hard frosts has passed by. 

Brussels Sprouts.—This is a member of the cabbage family which is 
grown for fall consumption. The seed should be sown at the same time 
as for late cabbage and under the same conditions. Plants should be 
thinned to an inch apart. They should be transplanted early in July to 
rich, moist soil. Clean tillage should be given. Toward the end of 
summer, when the plants are well grown, the leaves should be cut off along 
the stalk, except a tuft at the top. This will induce the growth of large 
buds or “‘sprouts”’ in the axils of the removed leaf-stems. Brussels sprouts 
is regarded as a more delicate dish than cabbage. 

Cabbage.—This is universally regarded as one of the most important 
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farm garden crops. It fits in well with the general rotations practiced on 
American farms, and takes the place of potatoes after clover. It returns 
satisfactory profits wherever good markets are available. 

Jersey Wakefield is the leading early variety. Charleston Wakefield, 
which is somewhat larger and a few days later, is also popular. Copen- 
hagen Market is a round-headed early variety of special merit which has 
recently come into prominence. Early Summer, Succession and All Heart 
are very good midsummer varieties. Succession is also largely grown for 
late use, seed being sown later than for late varieties. Flat Dutch and 
Drumhead are well-known late sorts. Danish Ball Head is extensively 
grown for winter use. It possesses better keeping qualities than any other 
late variety. The heads are roundish and very solid. 

Four STRAINS OF JERSEY WAKEFIELD CABBAGE. 

Grown at The Pennsylvania State College, which show extreme variations in the 
germinating power of the seeds. 

Cabbage requires a very rich soil for the best results. Stable manures 
are used extensively for this crop. Commercial fertilizers containing not less 
than four per cent of nitrogen and six to eight per cent of each of the mineral 
elements, are also applied at the rate of one-half ton to a ton to the acre. 

Seed for the early crop should be sown in the hotbed or greenhouse 
about ten weeks in advance of planting in the field. In most northern 
sections the seed is sown about the first of February and the seedlings are 
transplanted to the cold-frame about the first of March. With proper 
frame management they will be well hardened and ready for the field April 
10th or 15th. 

The late crop is usually started in May. Danish Ball Head requires 
a full season and it is a mistake to sow too late, though local climatic condi- 
tions should be carefully considered. 



30 SUCCESSFUL FARMING 

Ordinarily, the best planting distance for Jersey Wakefield is 14 x 26, 
Charleston Wakefield 16 x 28, Succession 18 x 28, Danish Ball Head 18 x 30; 
and other late flat-headed varieties 24 x 36 inches. Close planting is 
conducive to small heads, and most of our markets prefer heads that are 
solid but not too heavy. 

The early crop of the South is always marketed in crates of nearly one 
barrel capacity. Much of the crop in the North is sold by count, often 
by weight and frequently by the barrel. When the early crop is shipped 
in barrels it is important that they be well ventilated. 

The late crop is stored in a great variety of ways. Although burying 
is troublesome, no other plan keeps the cabbage in better condition. The 

soil must be well drained. 
Windrows of cabbage, three 
heads side by side and two 
heads above, should be placed 
so as to drain the water away 
from the cabbage. The eab- 
bage is then covered as nearly 
as possible with a plow and 
the work finished with hand 
shovels. Four or five inches 
of soil is sufficient covering and 
then enough manure is added 
to keep out frost. In central 
Pennsylvania, for example, 
four inches of soil and four 
inches of manure will keep the 
cabbage in perfect condition, 
provided the location is pro- 
tected on the north and west 
from hard winds. There is no 

A PLANT TRANSFERRED WITH PLENTY OF EARTH advantage in burying cabbage 

IS NOT CHECKED IN GROWTH. with the roots on. The best 
plan is to cut the stems with 

a sharp hatchet, leaving stubs four or five inches long for convenience in 
handling the crop. 

Cabbage should be grown in a long-period rotation in order to avoid 
losses from clubroot, and the land should be kept well limed as a preventive 
measure against this most dreaded disease. The common green cabbage 
worm is best controlled by spraying with arsenate of lead. 

Carrot.—The carrot is becoming more popular in America every year. 

It is easily grown in any rich soil, but attains its best development in sandy 
loams. By using early and late varieties and by making successive sowings, 
it is possible to have roots for sale and for the home table from June until 
late in the fall, and then the crop may be stored for winter use. 
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There are numerous varieties of carrots, but the best known early 
varieties are Early Short Scarlet and Early Scarlet Horn; for medium 
early, Model, Danvers Half Long Orange and Danvers Half Long Scarlet, 
Oxheart and Rubicon are popular. Long Orange is the leading late long- 
rooted variety. 

For the early crop, seed should be sown as early in the spring as the 
ground can be prepared. It is customary to allow about a foot of space 
between rows for the early varieties and fifteen inches for the late. The 
early kinds may be thinned to stand two or three inches apart in the row, 

Strain Tests or Cappace at THe Pennsytvania State CoLiece, 
SHOWING First Currina. 

Note that only two heads of cabbage were marketable at the first cutting in Row 13. 

while the late sorts should be four to six inches apart. Fairly liberal appli- 
cations of phosphoric acid and potash are considered valuable for the 
carrot. It is easily kept until late winter by storing in pits or in cool 
cellars, where the roots should be covered with moist sand or soil. 

Cauliflower.—Cauliflower is considered the most refined member of 
the cabbage family. The heads are more delicate in quality than cabbage, 
kale or even Brussels ‘sprouts. It is also more difficult to grow than cab- 
bage. This crop has two marked tendencies: first, not to form heads : 
and second, for the heads to “bolt” or “button” instead of forming hard, 
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compact heads. The failure of this crop is very frequently attributed to 
the use of poor seed, and there is no question but that good seed is a most 
important factor in the growing of a satisfactory crop of cauliflower. 

The early crop is started under glass and the plants are handled in the 
same way as cabbage. It is important, however, not to check the growth 
of the plants at any time, as this may cause “bolting” or ‘‘buttoning.” 

Seed for the late crop should be sown a trifle later than for cabbage. 
It is important to sow thinly so that every plant will have plenty of space 
for its full development. 

Cauliflower should be planted in even richer soil than cabbage. It is 
especially desirable to use an abundance of rotten manure. Planting 
distances should be about the same as for early cabbage. When the heads 
are an inch or two in diameter, the leaves should be bent over them, or 
perhaps tied together over the heads, in order to protect the latter from 
rain and sunshine. The markets demand pure white heads. 

Celery.—Celery occupies a most important place in American gardens, 
though it does not receive as much attention as it should. When the 
methods of culture are well understood, it may be grown with great ease, 
and no vegetable is more appreciated when it appears on the farmer’s 
table. An immense quantity of celery which is grown in muck soils finds 
its way to our great markets. The crop is also well adapted to rich, sandy 
loams, but any soil which is properly fertilized will grow an excellent crop 
of celery. The two great essentials are a liberal supply of plant food and 
an abundance of moisture. Stable manure is universally regarded as the 
best fertilizer. It should be applied in a decayed condition and worked 
well into the soil as a top dressing rather than plowed under. Commercial 
fertilizers are also extensively used for this crop. As a rule the fertilizers 
employed by commercial growers contain four to six per cent of nitrogen 
and from eight to ten per cent of each of the mineral elements. A ton to the 
acre, mixed directly with the soil after plowing, is a very common applica- 
tion, and some growers use double this amount. 

There are two general classes of celery: First, the so-called self- 
blanching, best represented by Golden Self-Blanching, which is more 
generally grown in this country than any other sort; and, second, the green 
varieties, such as Winter King, Winter Queen and Giant Pascal. The dwarf 
self-blanching varieties are most popular among commercial growers 
because they are easily blanched. Green winter varieties are better in 
quality than the self-blanching and are grown more largely for winter use. 

Too much care cannot be exercised in purchasing celery seed. The 
grower should make certain that the stock is good, because many of the 
failures of celery growers are attributable to poor seed. The best seed of 
the self-blanching varieties is grown in France. 

For the early crop, seed should be sown in hotbeds or greenhouses 
after the first of March. It is usually a mistake to sow earlier than this 
date, because the plants are likely to become crowded in the beds before 
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planting time in the field, a condition which may check their growth and 
cause them to produce seed shoots instead of marketable stock. On account 
of the very small size of the seed, there is always likelihood of sowing too 
thickly. The plants should be thinned if that happens, and in a month or 
five weeks transplanted one and one-half to two inches apart in flats or beds. 
In the latter a constant supply of moisture should be maintained until the 
plants are set in the field. 

CreLERY UNDER IRRIGATION, SKINNER SYSTEM. 

Seed for the late crop should be sown in the spring as soon as the ground 
can be prepared. 

When boards are to be used for blanching the early crop, it is customary 
to allow about two feet of space between rows and to space the plants three 
to five inches apart in the row. In most sections of the North, plants 
should not be set in the open ground before May 10th. The crop will 
stand considerable cold, but heavy frosts almost invariably check the growth 
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and have a tendency to cause the production of seed stalks. The late crop 
should have more space and it is not uncommon to allow four to five feet 
between rows, the distance depending upon the method to be used in 
blanching. 

The mulching system of celery culture makes the early crop much more 
certain. The plan includes a mulch of three to five inches of fresh horse 
manure placed between the rows immediately after the plants are set out.: 

. This conserves soil 
moisture, prevents 
weed growth, renders 
tillage unnecessary and 
supplies food to the 
plants after each rain. 

Boards are used 
almost entirely for 
blanching the early 
crop. They are placed 
along both sides of the 
rows and held in place 
by any convenient de- 
vice at hand. From 
ten days to two weeks 
are required to blanch 
the crop. The boards 
may be used over and 
over again; with care 
they will last fifteen 
years. 

The late crop is 
blanched by means of 
ridging with earth. 
This work should not 
begin until the cooler 
weather arrives in 
early September. The 

Goop CreLtery WELL PREPARED FoR MarkeET.! work of ridging pro- 

ceeds until about the 
middle of October and commercial growers begin to store the crop soon 
after the first of November. Various methods of storage are in common 

use. One of the best is to dig trenches ten or twelve inches wide and not 
quite as deep as the height of the plants. The plants are placed close to- 
gether in the trenches and covered with boards, which are nailed together in 
the form of a trough. The boards afford ample protection until freezing 
weather occurs and then additional covering is provided by placing 

1 Courtesy « of Department of Horticulture, Pennsylvania State College. 
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manure or straw over them. The plants should be dry when stored and 
they should not be unnecessarily exposed to sun and hard, drying winds. 

Cucumbers.—Most farmers are familiar with the ordinary method of 
growing cucumbers. If hotbeds are available, it is best to start a few hills 
under glass. This isa very simple operation. A good plan is to fill quart 
berry baskets with soil containing a large proportion of rotten manure; 
drop about eight seeds in each basket and after the plants are up thin them 
to two or three. See that the boxes are not lacking in moisture at any time. 
The seed should be sown not more than four weeks in advance of the time 
suitable for planting in the field. Overgrown plants are a disadvantage. 
It is very much better not to use plants more than a month old. Whether 
the seed is sown under glass or in the open ground, the soil should be made 
very rich by using plenty of rotten manure. Planting distances vary, but 
5 x 5 feet will be found satisfactory when the ground is very fertile. There 
are several strains of White Spine which are popular for general planting. 
For picklers, Chicago Pickling, Boston Pickling and Fordhook Pickling 
are popular. 

The striped cucumber beetle 1s one of the most serious enemies of this 
crop. The most thorough means of prevention is to cover the plants with 
mosquito netting or with wooden frames with netting over them. ~ Air- 
slaked lime, sprinkled on the plants, is usually effective as a repellant. 
Tobacco dust may also be used. 

Eggplant.—The eggplant is often overlooked in the planting of the 
farmer’s garden. This crop thrives best in a warm climate and for this 
reason many of the northern gardeners do not attempt to cultivate it. 
It may be grown, however, in all parts of the North, especially if the plants 
are started under glass and planted in rich, moist soil. It is also important 
to select an early variety such as Early Long Purple. The fruit of this 
variety is not as large as that of New York Improved or Black Beauty, 
but it will be found quite satisfactory for the home table. A high tempera- 
ture is required for starting the plants; therefore it is best not to sow too 
early. They should be transplanted into two-inch pots and later into three 
or four-inch pots, and then the gardener can transfer them to the field 
without checking their growth. 

Horse Radish.—There should be at least a few plants of horse radish 
in every farm garden. It is easily grown in any moist, rich soil. The crop 
is easily propagated by root cuttings, which are made when the roots are 
dug for market or for the home table; that is, the small lateral roots are 
trimmed from the large ones and saved for planting. It is customary to 
cut the roots intended for propagation square at the upper end and slanting 
at the lower end so that you will know which end to plant up when they are 
set in the garden. 

Kale.—This crop is quite successful in some parts of the South and 
is seen occasionally in northern districts. It requires the same cultural 
conditions as cabbage. The most prominent varieties are Imperial Long 
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Standing, Dwarf German, Dwarf Curled Scotch and Fall Green Curled 
Scotch. Sowing should be made about midsummer in order that the plants 
may attain full size before cold weather. The plants are thinned to stand 
eight to ten inches apart, according to variety. 

Kohl-Rabi.—This vegetable is also called “turnip-rooted cabbage.” 
It is easily grown in any rich soil. Plants may be started under glass, or the 
seed may be sown direct in the open ground and the plants thinned to about 
eight inches apart in the row. Green Vienna and Earliest Erfurt are the 
leading varieties. It is possible to have fresh roots in the garden from the 
middle of June until late fall, when they may be stored for winter use. 

Leek.—This vegetable requires the same cultural conditions as onions. 

It is regarded as milder and more tender than the onion. The seed should 
be sown in the spring as soon as the ground can be worked. Market 
gardeners often transplant the seedlings in July, so that the crop will be 
ready to use in the fall. It is always an advantage to clip the tops at 
transplanting time. 

Lettuce.—Most farmers are perfectly familiar with the methods which 
are ordinarily employed in growing lettuce. The usual practice is to sow 
the seed broadcast in small beds. A very much.better plan is to sow in 
hotbeds or in a sunny window of the house and transplant the seedlings to 
the open ground after it is dry enough to work. This method will insure 
an earlier crop than is possible from sowing directly in the open ground. 
If it is desired to make sowing out of doors, the seed should be drilled in 
rows about a foot apart, and the plants thinned to stand from six to eight 
inches apart in the row: This will result in much finer heads than is 
possible by the broadcast method. There is a long list of varieties from 
which to select. Grand Rapids is grown largely under glass and is also 
suitable for culture out of doors. Wayahead is a comparatively new but 
most excellent head variety for out-door culture: Big Boston is one of the 
leading varieties for frame culture and for sandy and muck soils. All 
Heart and Sensation are also good varieties. Hanson, Iceberg and Brittle 
Ice are popular varieties of the “crisp-head”’ class. 

Sandy soils are selected when an early crop is desired, though this 
vegetable may be grown with entire success on any soil properly fertilized. 

Rotten stable manure is undoubtedly the best form of fertilizer. It 
may be used at the rate of twenty or more tons to the acre. Commercial 
fertilizers are also used extensively for the lettuce crop. The early crop 
may be started under glass as previously explained for cabbage. 

Muskmelon.—The remarks made concerning the cucumber apply 

equally well to the muskmelon, although this vegetable requires better 
cultural conditions than the cucumber. By starting the plants under 
glass, practically every farmer could have a liberal supply of muskmelons. 
It requires more heat and a longer season than the cucumber, but plants 
which are well started by the time it is safe to plant them out of doors 
should mature a satisfactory crop, especially if the soil is well enriched 
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with rotten manure. This vegetable will not thrive in any northern section 
unless the soil is well filled with organic matter. The planting distances 
for muskmelons should be more liberal than for cucumbers. Among the 
varieties which are popular throughout the country may be mentioned 
Rocky Ford, Paul Rose, Netted Gem, Hackensack, Osage, Emerald Gem, 
Eden Gem and Burrell Gem. 

Onion.—No vegetable is found so universally in the farmer’s garden 
as the onion. Indeed, it is rare that the onion is omitted from the home 
garden. A long list of varieties is available. Among the best yellow kinds 

Onions UNDER SKINNER SysTEM oF IRRIGATION.! 

may be mentioned Danvers, Southport Yellow Globe and Strasburg. 
Weatherfield is the best known red onion and Southport Red Globe is a 
general favorite in many parts of the country. Silver Skin and Southport 
White Globe are popular white onions. The Egyptian (Perennial Tree 
Onion) is a valuable variety for fall planting in the North. Prizetaker is 
exceedingly valuable for starting under glass and transplanting in the 
open ground. 

The onion thrives best in a moist, sandy loam, but may be grown with 
success in any rich soil. It is important to plant the seed in ground which 
is practically free from weed seeds. An excellent plan is to precede this 
vegetable with a.crop like corn or cabbage which requires clean tillage. 

1 Courtesy of The Pennsylvania Farmer. 
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The soil may also be highly enriched the preceding year by the application 
of a large quantity of stable manure, and weed seeds should be completely 
destroyed by the time the onions are started. Commercial fertilizers are 
also largely employed for the onion. It is not uncommon to use a fertilizer 
containing four per cent nitrogen and six to eight per cent of phosphoric 
acid and potash, at the rate of a ton to the acre. The fertilizer should be 
well mixed with the soil before any planting is done. 

The bulk of the mature bulbs which are sold on American markets 
is grown from seed sown in the open ground. The most common spacing 
between rows is a foot, and seed is sown sufficiently thick to give eight to 
twelve plants to a foot of furrow. Ordinarily four and one-half pounds of 
good seed to an acre will give the proper stand of plants. Seed more than 
a year old should never be used. The transplanting method, often referred 
to as the new onion culture, provides for sowing seed under glass and setting 
the plants in the open ground after danger of hard freezing has passed. 
Prizetaker is the leading variety for this purpose. The most common plan 
is to sow seed in January or February. After the tops attain a height of 
five inches they are clipped back every week to about four inches, and when 
planted in the field they are clipped to three or three and one-half inches. 
Bulbs of extra size for exhibition purposes may be obtained by starting the 
plants under glass in the fall, clipping the tops repeatedly, as explained, 
until they are set in the field, about May 10th in the North. Most farmers 
grow the bulk of their crop from sets which are planted as early in the spring 
as the ground can be worked. This is the most certain method of procuring 
a crop, though as large bulbs cannot be obtained as from the transplanting 
method. Clean tillage is absolutely essential to the success of a crop of 
onions, and this requires a certain amount of hand-weeding and hoeing 
between the plants. The mature bulbs for winter use are pulled after most 
of the tops have turned yellow and are partly dead. The bulbs are thrown 
together in windrows for a few days until partly dry and then placed in 
erates or bags which are hauled to sheds or well-ventilated buildings. 
Onions may be kept throughout the winter in a room where the temperature 
may be controlled, or allowed to freeze and then be covered with hay and 
kept in a frozen condition throughout the winter. The latter plan is very 
satisfactory and should be more generally used by farmers. 

Bunching onions are most largely grown from sets, though many 
gardeners grow excellent green onions from seed sown in the open ground. 
The Prizetaker produces a particularly mild onion. Onion sets are grown 
by sowing the seed more thickly than is done for mature bulbs. There is 
no reason why every farmer should not grow his own sets. A good plan is 
to sow the seed very thickly in furrows which are about two inches wide and 
one-quarter inch deep. The plants come up so thickly that it is impossible 
for any of the bulbs to attain a large size. The sets are easily kept over 
winter in any dry room where alternate thawing and freeing does not occur. 

Parsley.—There should be a supply of parsley in every, farmer’s 
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garden. It is found useful as a flavoring for soups and other dishes 
and also for garnishing purposes. Seed may be sown under glass and the 
plants grown in the same way as explained for cabbage. The crop may 
also be started out of doors, the rows being spaced a foot or fifteen inches 
apart and the plants thinned to stand one foot apart in the row. Parsley 
thrives in any moist, fertile soil. Rapid growth may be encouraged by 
top-dressing with nitrate of soda. : 

Parsnip.—Parsnips are grown successfully in various types of soil. 
It is a long-season crop, hence should be sown as early as possible in the 
spring, and the soil should be made as rich as possible by the application of 
rotten manure. The deep, sandy loams are preferred. Guernsey, Hollow 
Crown and Early Short Round are leading varieties. ‘The rows should be 
from fifteen to eighteen inches apart and the plants should stand from six to 
seven inches apart in the row. The roots may be sold or used on the home 
table any time after they have attained full size, but the usual custom is 
to leave most of them in the ground until spring, because freezing improves 
their flavor. It is rare that the roots are damaged by the hardest winter 
freezing. 

Pea.—The pea is universally popular in American farm gardens. It 
is highly appreciated because it is very early and also very nutritious. This 
crop should be started just as soon as the ground is dry enough to work. 
It isnot uncommon to make plantings the latter part of March. The early, 
smooth varieties are considered hardier than the wrinkled kinds. Alaska 
and Extra Early are well-known varieties of the smooth type. Gradus, 
Thomas Laxton and Nott’s Excelsior are popular wrinkled kinds. Most 
farmers plant a few rows of medium or late varieties, such as Improved 
Stratagem and Telegraph. These varieties are excellent in quality and 
very prolific. The pea thrives best in cool, moist but well-drained soil. 
When very late plantings are made it is desirable to plant in trenches; cover 
at first with about two inches of soil and, after the plants are up, gradually 
fill in the trenches until the ground is level. This deep covering is favorable 
to moisture conditions and the ground is also cooler about the roots, which 
is an advantage. The dwarf varieties, such as Alaska and Extra Early, 
do not need support, while the late kinds should be supported by means of 
brush or wire trellises. 

Pepper.—The pepper requires practically the same conditions as 
the tomato, although more heat is beneficial to its growth. For this 
reason the plant thrives best in warm, sandy soils. An abundance of 
decayed organic matter is a decided advantage in northern districts, which 
are not very favorable to peppers. Among the mild-fruited varieties may 
be mentioned Bull Nose, Chinese Giant and Ruby King. The Neapolitan 
is a very early variety that is popular throughout the North. Long Red 
Cayenne and True Red Chili are popular pungent-fruited varieties. The 
seed should be sown under glass about the time tomatoes are started. 
The plants of most varieties should have eighteen inches between them 
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in the row and the rows should be far enough apart to use a horse culti- 
vator. 

Radish.—The radish is common to nearly all farm gardens. It does 
best in deep, rich, loamy soils. ‘Though grown successfully when the seed 
is broadcast, it is better to sow in drills a foot apart and use enough seed to 
produce plants an inch or two apart; while late varieties should have two 
to five inches between plants in the row. Among the early varieties which 
are popular with home and commercial gardeners may be mentioned 
Earliest White, Round Red Forcing and Scarlet Frame. French Breakfast 
is a well-known radish, it is bright carmine above and clear white below. 
The first sowing should be made as soon as the ground can be worked and 
successive sowings should be made from week to week. 

Rhubarb.—Rhubarb requires a deep, rich, moist soil. It is propagated 
commonly by roots. Annual applications of manure should be made in 
order to maintain the supply of organic matter in the soil and to furnish an 
abundant supply of plant food. Nitrate of soda may be used to advantage 
as a top dressing. It is ordinarily planted 3 x 4 or 4.x 4 feet apart. Vic- 
toria and Linnzeus are leading varieties. 

Salsify.—Salsify or ‘‘oyster plant” is not as generally grown as it 
should be in American gardens. This root crop requires the same cultural 
conditions as the parsnip. It is also a long-season crop and, therefore, the 
seed should be sown as early as possible in the spring. The roots are stored 
in the same manner during the winter as parsnips and will not suffer from 
freezing if left in the ground until spring. 

Spinach.—Spinach is more largely grown in the South than in northern 
districts, although it should be a most important vegetable in all parts of 
the country. The usual practice is to sow the seed late in the fall, and the 
crop will be ready to harvest the following spring. In the North, the better 
plan is to sow very early in the spring. A successful method is to sow 
broadeast on the frozen ground and then cover the seed very lightly with 
fine, rotten manure. This vegetable requires a rich, constantly-moist soil 
to obtain the best results. Late plantings should be made in drills and the 
plants thinned to stand from five to six inches apart. 

Squash.—The squash requires practically the same cultural condi- 
tions as cucumbers, but much more space is required. If the ground 
is a rich garden loam, the hills should be at least 10 x 10 feet apart, 
and more liberal spacing for the winter varieties will be an advantage in 
very rich soil. Summer squash need not be planted any farther apart than 
cucumbers, or even less space will meet their requirements. Early White 
Bush, Yellow Bush and Summer Crookneck are popular summer varieties. 
Hubbard, Warted Hubbard, Golden Hubbard and Boston Marrow are 
largely grown winter kinds. Squash must be stored in buildings where there 
is no freezing during the winter and a uniform temperature of 50° F. is 
most favorable to successful storage. 

Sweet Corn.—Sweet corn requires the same conditions as field corn, 
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if a good crop is expected. Among the early varieties which are popular 
and largely grown may be mentioned Fordhook and White Cob Cory. 
Golden Bantam matures somewhat later than these varieties and is supe- 
rior in quality. Popular midsummer varieties are Cosmopolitan and 
Sweet Orange. Country Gentleman and Stowell Evergreen are the best 
known late varieties. Experiments made at various experiment stations 
show that it pays to select seed for sweet corn with as much care as for field 
corn. If space is available it pays to start one or two hundred hills in soil 
under glass by sowing seed two weeks before it is considered safe to set the 
plants in the open ground. This will make an early crop and insure a good 
stand of plants. 

Some CommerciaL Tyres or Sweet Porartors.! 
A—Black Spanish. B—A Long, Cylindrical Type. C—Jersey Group. D—Red 

Bermuda. E—Southern Queen. 

Sweet Potatoes.—The sweet potato is not universally grown in the 
farm gardens of the United States. It thrives only in warm soils and pre- 
fers one which is sandy in character. There are numerous varieties of 
sweet potatoes, some of the most popular being Big Stem Jersey, Yellow 
Jersey, Red Jersey, Southern Queen, Georgia Yam, Red Bermuda, Florida 
and Pierson. It is propagated by slips and these are obtained by bedding 
the tubers in fine soil with the proper amount of heat and moisture. ‘The 
tubers soon send out sprouts and produce rooted plants which are set in the 
field after all danger of frost has passed. Field planting should not be 

1From Farmers’ Bulletin 324, U.S. Dept. of Agriculture, 
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attempted until the ground is thoroughly warm. The tubers require the 
same conditions for storage as squash. 

Tomato.—This is unquestionably one of the most important crops of 
American home gardens as well as commercial plantations. It does well 
in a great variety of soil types. The sandy loams are preferred, though 
very heavy yields have been obtained in clay and silt soils. Earliana is the 
best known and most widely planted very early variety. It is fair in 
quality and very productive. Bonny Best matures soon after Earliana 
and is superior in some respects. Chalk Jewel and June Pink are also 
popular early varieties. Among the leading late varieties may be men- 
tioned Stone and Matchless. Beauty and Trucker Favorite are desirable 
varieties of pink fruits. Good seed is highly essential to this crop and not 

a few of our commercial growers make careful selection from their own 
plantations. Seed for the early crop should be sown under glass not later 
than the 1st of March and, if extremely early tomatoes are desired, the 
20th of February will not be too soon. The finest plants are obtained by 
first transplanting the plants one and one-half to two inches apart and then 
three or four inches apart, and finally into pots which vary in size from four 
to six inches. If the plants contain a blossom or two or perhaps a cluster 
of fruit when set in the field, a few ripe tomatoes should be available by the 
tenth of June and a large quantity should be available for market before 
the first of August. The plants should be hardened as well as possible 
before setting in the field, but no more water than is absolutely necessary 
should be applied. Such plants will stand a considerable amount of 
freezing in the field. Tomatoes of a superior quality may be obtained by 
training the vines to single stems. The usual practice is to make the rows 
about four feet apart and set the plants about fourteen to eighteen inches 
apart in the row. The plants are secured to stakes or wire trellises and the 
lateral branches are pinched out as fast as they appear. When a plant 
attains a height of four or five feet a trellis is always used and this causes the 
rapid development of fruit all along the stem. This method, however, 
should not be practiced unless there is plenty of labor to attend to the 
training. 

Turnips.—Our farmers are familiar with the growing of turnips because 
they are produced not only for the home table but also to be stored during 
the winter for the farm stock. Roots most uniform in size are obtained by 
sowing in drills a foot to fifteen inches apart and thinning the plants to 
four to five inches apart. The roots are usually preserved during the winter 
by burying or covering with moist soil in pits. Some of the most popular 
varieties are White Milan, Red Purple Top, White Flat Dutch, Purple 
Top White Globe, White Egg and Yellow Globe. 

Watermelon.—The watermelon requires the same cultural condi- 
tions as muskmelon. It should be planted in hills 8 x 10 feet to 
10 x 10 feet apart. A bountiful supply of rotten manure should be used 
in the hills. Commercial fertilizers can also often be employed to advan- 
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tage. Planting should not occur until there is no danger of frosts. Among 
the varieties which are popular may be mentioned Kleckley Sweet, Kolb 
Gem, Cuban Queen, Halbert Honey, Dixie and Sugar Stick. Cole and 
Fordhook are very hardy varieties desirable for planting in northern 
districts. 
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CHAPTER 3 

THE FARM VEGETABLE GARDEN 

By Paut Work 

Superintendent and Instructor, Department of Vegetable Gardening, 
Cornell University 

In the rural sections the vegetable gardens adjoining the homes of the 
farmers show marked differences. In some sections almost no attempt is 
made to supply the home table with home-grown vegetables. In other 
districts the gardens are of good size, well planned and uniformly well 
eared for throughout the whole season. Those who devote no attention to 
the home garden little realize the advantages missed through this neglect. 
The diet of these families is usually not well balanced. Meats and cereals 
probably predominate and the elements which are supplied in vegetable 
food are lacking. ‘These elements are not so much concerned in furnishing 
energy and building body material as they are in supplying the flavoring 
and mineral requirements. Moreover, man, as well as animals, requires 
a certain amount of more or less bulky feed. These factors in the diet are 
seemingly of minor importance, but are, nevertheless, absolutely essential. 
Just as no animal can thrive without a small amount of salt, so the absence 
of these clements from the table results in the weakening of the whole 
system and the undermining of the general health. The old-fashioned idea 
that one must necessarily be in poor physical condition when spring opens, 
is based upon the absence of vegetables and fruits from the old-fashioned 
winter diet. Nowadays, when canning is much more economically prac- 
ticed and when the products of the garden and orchard are to be had during 
every month of the year, the old-time spring tonic is less in demand. 

The value of the home garden must be further considered in its contri- 
bution to the joy of living and to the relish of a good table. Much can be 
said in praise of the endless array of delicacies which may be provided by 
the skilful housewife who is in league with the skilful gardener. 

The economic value of the products which the home garden offers has 
been investigated by a number of experiment stations. At the Illinois 
Station it was shown that the average annual gross return from a half acre 
amounted to $105 through a period of five years, with an average cost, 
including all labor and materials, of $30. Some contend that the ordinary 
farmer cannot afford to devote the requisite amount of time and energy 
to the cultivation of the garden. It makes demands upon him which conflict 
with the demands of his fields and crops. It is true that a delay of a day 
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in the planting of a field of oats may result in a very serious reduction in the 
yield. On the other hand, it is possible to so plan the work that both crops 
and garden receive the best of care. In fact, one is impressed with the 
correlation which exists between good farming and good gardening. It is 
largely a matter of management. 

It is the aim of this article to offer some suggestions and general hints 
on garden making which may be of service to those trying to meet a given 
set of conditions. Rules are subject to numerous exceptions depending 
on conditions of soil, climate and exposure. These vary so widely that each 
must expect to work out his own salvation. An increasing measure of 
success from year to year is the reward to him who is willing to see and to 
think and to do the best that he knows, even though his knowledge in the 
beginning be exceedingly meagre. 

Choosing a Site.—The gardener should carefully avoid the mistake of 
undertaking to cultivate a plot which is too large. A small area well kept 
and intensively managed will be much more satisfactory. It is safe to say 
that half an acre is the extreme for the ordinary family. Sucha plot may be 
expected to yield an abundance for summer and autumn use, as well as for 
canning and storage. It is better to start with a garden too small than one 
too large. 

On most farms, some choice as to location is possible. The garden 
should be near the buildings. It should be within easy reach of the house- 
wife so that she may gather the products just as she is ready to use them. 
A distant garden seldom receives the care which is required. If the location 
is convenient, the hired men can make use of odds and ends of time which 
would otherwise be wasted. The cultivator which has finished its task a 
half hour before noon may loosen the crusted soil of many rows. 

A southeasterly exposure is earlier and ordinarily offers protection from 
the severest winds. Roots of trees and shade of buildings should be care- 
fully avoided. 

If it is possible to choose from different types of soil, it is best to select 
asandy loam. Heavy soil, the clays and clay loams, are lumpy when dry 
and are sticky and unworkable when wet. They cannot be cultivated early 
in the spring. On the other hand, the lightest sands ought to be avoided, 
in spite of the fact that they are loose and friable and may be tilled even when 
wet. They are not retentive of moisture or fertility. Of course, high 
fertility is of prime importance, but a soil may be improved in this respect 
more readily than in physical character. Freedom from weed-seed and 
disease must also be sought. 

The Garden Plan.—Good planning is no less important in the garden 
than on the farm, although it is more often neglected here than in connec- 
tion with the broader fields. During the winter the thoughtful gardener 
gathers about himself a supply of catalogues, a few good garden books and 
bulletins, together with paper, pencil and ruler. Furthermore, he refers 
to the concise but comprehensive notes which he has made during the 
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previous season and which enable him to take advantage of points which 
would otherwise have escaped his mind. It is better to till a garden which 
is smaller by a few square yards and to keep an adequate record than to 
neglect this most important part of the gardener’s task. The returns in 
later years will amply repay for the time and energy involved. 

The first task is to decide what is wanted, making a list of crops, having 
in mind the likes and dislikes of the family. This should provide for an 
even distribution of products throughout the season and an adequate 
supply to be canned or stored for winter use. It should also take into con- 
sideration adaptation to climate, soil and space available. 

In most cases the rows should be laid out lengthwise of the garden, and 
the spacing for all but the most intensive crops should be wide enough for 
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horse cultivation. At the same time, the possibility of a much smaller 
garden to be tilled with wheel hoe and hand hoe may well be considered. 
The permanent crops such as asparagus and rhubarb ought to be placed at 
one side to avoid interference with tillage operations. In this same section 
of the garden the hotbeds and cold-frames may well be placed. Early 
crops should usually be kept together in order that the space made vacant 
by their removal may be more conveniently utilized. Attention should 
also be devoted to the symmetry, balance and neat appearance of the 
garden. 

Fertility.—The first requirement for garden soil, as well as for farm 
soil, is good drainage. In case of surplus water, tile drains should be laid. 
Many soils which are not recognized as being especially wet are very 
materially benefited by drainage. 

The farm gardener enjoys at least one great advantage over the city 

1 Courtesy of The Macmillan Company, N. Y. From “Farm Management,” by Warren. 
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gardener. He has available an ample supply of stable manure. This 
material is the main reliance for the maintenance of fertility. Manure - 
supplies nitrogen, phosphorus and potassium, the only chemical elements 
which are frequently lacking, and if the quantity applied is sufficient to 
maintain the humus content of the soil, there will be an abundance of these 
three eloments. Manure that has been in the pile for several months is 
ordinarily preferred, but fresh material may be plowed under each fall 

with the assurance that it will be 
fairly well decayed and ready to aid 
the plants by spring. 

In case the garden soil is of a 
refractory character, special treat- 
ment will be necessary. Heavy soils 
may be improved by hauling sand or 
gravel, by the addition of ashes, by 
the use of lime and especially by lib- 
eral applications of manure. 
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SRE Nisee Ua must in any case be maintained. 
Applications of air-slaked lime or 
finely pulverized limestone at the 
rate of a ton per acre every two to 
four years, are usually sufficient. If 
hydrated or quicklime be used the 
quantities may be reduced by ap- 
proximately a quarter and a half 
respectively. 

Tillage-——Every farmer realizes 
the danger incident to the plowing 
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practice it is doubly disastrous in 
the garden. Vegetable plants insist upon favorable growth conditions. 
In case the soil is shallow, it ought to be gradually deepened from 
year to year. The plowing should be done in the fall and the soil 
should be left in furrows to benefit from exposure to the frosts of the 
winter. In the spring it may be gone over with the disk harrow and 
worked down, making use of such other tools as are best adapted to the 
type of soil involved. 

It is wise to prepare a few raised beds or ridges in the autumn for the 
earliest plantings. These will be ready to work much earlier in the spring, 
although they will dry out more rapidly in midsummer. ‘Their direction 
should be such that they will gain full advantage of the warm southern sun. 

Garden Seed.—Few problems connected with the garden are more 
bewildering than the choice of varieties to be planted. Each seedsman 
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lands his own productions and impartial descriptions are seldom to be 
found. A variety well adapted to one locality may be utterly unsuited to 
another. Experience alone will enable one to meet this problem in a 
satisfactory way. Selections ought to be made and orders placed early in 
the season, in order to avoid disappointment and to allow time for testing. 
Many well-known seed houses are striving to supply good, clean, viable 
seed that is true to type. Packet seeds found in grocery stores may be more 
or less unreliable. Many local seed houses carry excellent stock, however. 

To the gardener who is able to devote a bit of extra time to his plot, 
no hobby is more fascinating than the selection and saving of seeds from 
his own plants. There is always wide variation in excellence and these 
differences are inherited to a greater or less degree. By careful attention 
for a series of years, remarkable progress may be made in increasing the 
returns from a given area. Selections should be made on the basis of the 
individual plant rather than that of the individual fruit. The amateur 
plant-breeder should first clearly establish in his own mind a definite ideal. 
If he changes his ideal from year to year, no progress will be made. Con- 
siderable care should also be exercised in the harvesting, curing, labeling 
and storing of his seed crop. 

Seed that will not start growth will certainly not produce a crop and 
- such should be eliminated before the garden is planted by means of careful 
germination tests. A definite number of seeds may be counted out and 
planted in a small box of soil which should be placed under good growing 
conditions as regards moisture and temperature. Other tests which are 
less thorough may be made by the use of blotters, cloth, porous dishes and 
the like. These, however, indicate only whether seed will sprout or not. 
They do not afford knowledge as to whether the seed is able to establish in 
the soil a plant that is of sufficient vigor to grow independently of the supply 
of food material which is stored within the seed coats. The final test con- 
sists in growing the crop to maturity. 

Growing Early Plants.—Every gardener is anxious to mature his crops 
at the earliest possible moment and to this end he is willing to employ 
special equipment and special methods. He selects the varieties which 
grow most rapidly and sows the seed long before outdoor planting is pos- 
sible. He aims to have plants of such vigor and hardiness that they will 
make steady growth in spite of unfavorable conditions which they may 
encounter. These early plants enable him to more fully utilize the space of 
his garden, to care for both soil and plants more easily, to secure a better 
root system and in some eases larger yields. 

Early plants may be started in window boxes in the house and may 
later be set directly in their permanent place, or the seed may be sown 
indoors and the seedlings transplanted to the cold-frame for hardening 
before they go to the garden. Whether in greenhouse or hotbed and cold- 
frame, the temperature should be relatively low, ventilation free, watering 

not too heavy and sunshine unimpeded. These conditions make for stock- 
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iness, hardiness, good root systems, vigor and freedom from disease. 

Conditions which are unfavorable in any of these respects encourage a soft 
and spindling growth and result in plants which do not yield as satisfactory 
results as plants from seed sown in the open. 

Small greenhouses adjoining the farm home should be more common. 
The cost need not be heavy, as the construction may be exceedingly simple. 
The farmer may do the work himself at odd times. Old or second-hand pipe 
may be used for heating. The heating arrangement may be exceedingly 
simple, perhaps, using no pipe at all and merely setting a small stove in the 
middle of the house. In case it is not feasible to have a greenhouse, a 
hotbed may be used to excellent advantage. Cold-frames and hotbeds are 
described in the next chapter. 

Seed Sowing.—Each vegetable has its own peculiarities as to time and 
manner of planting, and these peculiarities vary greatly with different 
climates and soils. Definite information upon these points, as well as 
upon many others, can be best secured from neighboring gardeners who have 
enjoyed long experience. The requirements for germination are moisture, 
warmth and air. Light is not necessary, although, of course, it is required 
immediately after seedlings break the ground. If the best results are 
to be obtained, the soil must be in excellent physical condition, especially 
for the smaller and more delicate seeds. These must also be sown a little 
more thickly than the more vigorous sorts, as is also the case when plant- 
ings are made very early in the spring when soil conditions are not strictly 
favorable and when damage by insects or diseases is feared. The skilful 
gardener should know his soil and his seed in order to sow just right both 
as regards thickness of sowing and depth of planting. Extreme thickness 
of sowing results in weak seedlings and requires much tedious work in 
thinning. Nevertheless, it is better for the novice to plant moderately 
heavily and to thus insure a good stand, even though some thinning is 
necessary after the plants have come up. 

Particular attention must be devoted to the covering of the seed after 
it has been sown. The miniature plant enclosed within the seed coat 
depends upon the capillary movement of water in the soil for the moisture 
necessary for its growth. This movement is favored by thoroughly com- 
pacting the soil, and there is little danger of getting it too firm except in the 
case of heavy soils and of those which are rather moist at the time. Sowing 
in drills is preferred to broadcasting because it is easier to sow the seed 
at uniform depth. The seedlings help each other in breaking ground, and 
thinning and other work are more easily performed. 

In the smaller gardens, seed is usually sown by hand. An envelope 
sealed at the side and cut squarely across the end is an excellent aid in this 
work. It is held the flat way and gently shaken with a movement length- 
wise of the row, so manipulating it that the seed will drop evenly from the 
edge. Many gardeners, however, prefer to use the unaided fingers, working 

the seed over the second joint of the index finger by means of the thumb. 
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Mechanical drills are much more widely used in home gardens than 
ever before. Where fairly long rows are the rule, these implements are 
great time savers and in addition they may be depended upon to distrib- 
ute the seed uniformly both as to thickness and depth. The drill requires 
as much skill for its adjustment as does the finger or envelope method. The 
scale on the machine which shows the approximate rate of sowing for the 
different seeds can be used only as a general guide, as there is wide variation 
in the size of seed of each vegetable. 

Transplanting.—A seed consists of a miniature plant with its temporary 
food supply enclosed in such protecting covering as is necessary to insure 
safe removal to a situation far distant from the parent plant. This tiny 
plant is accordingly well adapted for a shift. However, the gardener in his 
eagerness for early fruition is not satisfied to let nature have her way. He 
must remove a plant which has discarded its protecting coat and which has 
already established its roots in the soil and begun to spread its branches in 
the air. This modification of 
nature’s plan makes it necessary 
to exercise special precaution if 
he is to succeed. The soil should 
be in good physical condition 
and contain a reasonable amount 
of moisture. If possible, the 
work should be done on a cloudy 
day or in the evening so that the 
plant may recover from the shock 
before it is exposed to the un- 
broken rays of the sun. The 
little plants may be protected by 
special shading if it seems neces- Sowrne rrom Sump PackacE or ENVELOPE. 
sary. Care should be exercised 
to remove a good-sized ball of earth with the plant, thus establishing the 
foundling in its new place without serious disturbance of the roots. 
Plants should ordinarily be set just a little deeper than they stood in 
their previous place. 

It is not wise to set warm-blooded plants like tcmatoes and cucumbers 
exceedingly early, as they may be seriously stunted by cold weather, even 
though there be no frost. Nevertheless, some gardeners set out a few plants 
very early, expecting to replace them if necessary. 

Cultivation—The word cultivation is a general term used in two or 
three different ways. As here applied, it refers to the maintenance of a thin 
layer of loose soil upon the surface of the garden throughout as much as 
possible of the growing season. This mulch is of great value in retaining 
moisture, in keeping the soil in good physical condition and in checking the 
growth of weeds. In small gardens the hand hoe and hand weeder will 
serve every purpose without undue labor. Even more universally used than 
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the mechanical drill is the man-power wheel hoe, with its diversity of tools 
adapted for all sorts of soil stirring. Such implements are found useful, 
even though the rows be no more than forty feet long. In larger gardens, 
horse implements should be used as far as possible. In either case, it will be 
necessary to employ hand tools for maintaining the mulch fumes plants 
inthe row. ‘There is available a wider variety of tools and implements for 
cultivation than for any other type of garden work. These must be 
selected in accordance with the character of the soil, the crops, and the indi- 

WHEEL CULTIVATOR AND ATTACHMENTS.! 

vidual fancy of the gardener himself. There are a number of crops which 
spread over the ground comparatively early in the season and prevent 
cultivation from that time on. An increasing number of gardeners are 

securing the same results by means of a mulch of fresh, strawy manure, 
distributed between the rows. This conserves moisture and prevents 
weed growth as effectively as cultivation. 

Irrigation.—In spite of all these precautions, gardens often suffer 
from lack of water. It is not always possible to irrigate the rural garden, 
y i ees, of New York State College of Agriculture, Ithaca, N. Y. From Cornell Reading Courses, 

ol, II. 
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but in some cases the plot may be so located that the water of a little stream 
may be so diverted as to flow between the rows when needed. An increas- 
ing proportion of country homes have water supply systems of their own. 

When this is the case, a line can be run to the garden for hose or overhead 
irrigation. 

There is great danger that watering be done superficially, only the 
upper surface of the soil being moistened. This does more harm than good, 
as it dries out before it reaches the roots of the plants and at the same time 

it destroys the mulch which was fairly effective in conserving the moisture 
already present. 

Pest Control.—No garden is free from the ravages of insect enemies 
and plant diseases. Hach malady and each insect must be treated in its 
own way. Information as to methods must be sought in spray calendars or 
in special treatises upon such subjects. However, certain general principles 
must be borne in mind. As in the case of human ailments, an ounce of 
prevention is worth a pound of cure. The most important preventive 
measure is thorough cleaning up every fall. This removes from the garden 
the dormant forms of both insects and fungi, and so reduces the danger 
of infestation the next year. Crop rotation, or rather the refusal to grow 
the same crop on the same ground two years in succession, means much in 
the prevention of certain diseases. Plants which are making strong and 
vigorous growth are considerably less susceptible to attack than weaklings. 

Cabbage, cauliflower, Brussels sprouts, kale and kohl-rabi are all sub- 
ject to clubroot. This disease is caused by a slime mould which lurks in the 
soil and which attacks the plant through the roots. When the roots are 
thus affected, they are unable to secure either plant food or moisture, and 
the plants soon die. The plants wilt slightly at first and more seriously as 
the disease progresses. ‘The roots become swollen, knotted and misshapen. 
There is no clear-cut method of control, but rotation, liming, thorough 
cleaning up each year and care to avoid the introduction of the disease by 
means of manure, tools and purchased plants is advised. 

With beans, special precaution must be exercised against the rust or 
anthracnose. It is well to save one’s own seed, choosing only pods which are 
naturally free from spot. Cultivation should be avoided when the plants 
are wet. 

For insect enemies, plant diseases and their remedies, see chapters on 
same in Part II of this book. 

Quality of Vegetables.—Quality in many vegetables depends to a 
large extent upon the stage of maturity. Peas and beans are more pala- 
table, tender and digestible if gathered at a rather early stage of maturity 
than if allowed to get too large. As a rule, the protein content will be 
higher and the loss in actual nutritious value is more than counterbalanced 
by the good qualities above mentioned. 

Few people realize how rapidly sweet corn deteriorates in value after 
it has been removed from the plant. It should go directly from garden to 
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kettle. Garden beets, in like manner, lose considerable of their sweetness 
if allowed to stand long between time of pulling and cooking. Many of 
the garden vegetables suffer loss in a similar way. 

Storage of Vegetables.—The character of storage that will give best 
results depends on the nature of the vegetable. Most vegetables, such as 
cabbage, root crops, potatoes and apples, keep best when stored under fairly 
dry conditions with some ventilation and alow temperature. The tempera- 
ture cannot be too low so long as freezing is avoided. Low temperatures 
prevent the development of most fungous and bacterial activities which 
are directly responsible for various forms of decay. 

There are a few of the vegetables, such as sweet potatoes and squash, 
that keep better at a temperature of about 50° F. 

Literature.—The skilful gardener is always on the lookout for new 
ideas and new suggestions that will enable him to improve his garden from 
year to year. Many books have been published and a number of the 
experiment stations have issued bulletins dealing with the home lot. The 
following are a few references: 

“Home Vegetable Gardening,” by F. F. Rockwell. 
“The Home Garden,” by Eben E. Rexford. 
“The Vegetable Garden,” by Ida D. Bennett. 
“Vegetable Gardening,” by R. L. Watts. 
“‘ How to Make a Vegetable Garden,”’ by Edith Loring Fullerton. 
“Book of Vegetables,” by Allen French. 
“Manual of Gardening,” by L. H. Bailey. 
‘‘ Vegetables for Home and Exhibition.” Beckett. 
“Garden Making.” Bailey. ; 
“Principles of Vegetable Gardening.”’ Bailey. 
“Farm and Garden Rule Book.” : 
“The Home Vegetable Garden.” Farmers’ Bulletin No. 255. 
“The Home Garden in the South.” Farmers’ Bulletin 647., | 
“Hotbeds and Cold-frames.” Cornell Reading-Course Bulletin No. 30. 
“ Home-Garden Planning.” Cornell Reading-Course Bulletin No. 34. 
“Planting the Home Vegetable Garden.” Cornell Reading-Course Bulletin No. 58. 
“Summer Work in the Home Garden.” Cornell Reading-Course Bulletin No. 92, and 

others. 
‘““The Home Vegetable Garden.” Illinois Circular No. 154. 
‘“‘Parmer’s Home Garden.’”’ West Virginia Bulletin No. 122. 
“The Farmer’s Vegetable Garden.” Illinois Bulletin No. 105. 



CHAPTER 4 

VEGETABLE FORCING 

By C. W. Warp 

Extension Specialist, Michigan Agricultural College 

Vegetable forcing is a term applied to the growing of vegetables in 
such a way that they mature or become suitable for use in a shorter time 
or at a different season than when grown under normal conditions. Cold- 
frames, hotbeds and greenhouses are used for this purpose. 

Cold-Frames.—Cold-frames are wooden or concrete structures covered 
with glass or cloth. They are entirely dependent upon the sun’s rays as 
the source of heat and serve as a protection against cold winds and too 
rapid radiation of the heat at night. The frames are usually built to run 
east and west with the south side about a foot above the surface of the 
ground and the north side a foot or so higher than the south side. They 
are about six feet in width and of any desired length. When glass is used 
as a cover the panes are fastened in sash. The standard size of the sash is 
three by six feet. 

It is not possible to maintain a uniform temperature in cold-frames 
during very cold weather. ‘Their use is, therefore, confined to relatively 
mild climates or to short periods in the colder climates. They are best 
adapted to the growing of cool-season crops, the starting of plants for late 
transplanting or the hardening off of plants started earlier in the greenhouse 
or hotbed. A cloth cover is sometimes used in the place of glass as a matter 
of economy. 

Hotbeds.—Hotbeds are similar in construction to cold-frames. The 
chief difference is that in addition to the heat secured from the sun’s rays 
other means are used to supply heat in the hotbeds. ‘The common source 
of artificial heat is fermented horse manure. Hot-air flues and steam or 
hot-water pipes are also used for this purpose. When steam or hot water 
is used to heat a greenhouse or residence the same system can be used to 
advantage in heating the hotbeds. Hotbeds are more satisfactory than 
cold-frames for the growing of early crops or the starting of early plants in 
a cold climate, as the temperature can be made more uniform. 

To prepare a manure hotbed, the dirt is removed from inside the frame 
to a depth of from one and one-half to two and one-half feet. Horse manure 
from grain-fed animals should be placed in a compact pile at least three 
weeks before it is to be put in the pit. As soon as the manure begins to 
ferment it should be forked over and thoroughly mixed. All lumps should 
be broken. A second forking over may be needed before it is ready for the 
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pit, when it should be a steaming mass. Care must be taken not to let it 
overheat and burn, as this would reduce its value. When the pit is dug 
and the manure ready it should be placed in the pit a few inches at a time 
and evenly tamped. From one to two feet of solid manure is essential for 
best results; the greater amount being needed for the growing of heat- 
loving plants and for other plants as well in the colder sections of the 
country. Rich garden soil, preferably from a compost heap, should be 
placed over the manure to a depth of about six inches. The sash should 
be placed on the frame as soon as the manure and soil are put in to prevent 
the heat escaping too freely and to keep off the rain or snow. If the manure 
is well prepared it will raise the temperature of the soil so high at first that 
it will not be safe to sow seeds until several days later. The temperature 
of the soil should not be over 85° F. when the seeds are sown. 

A DovsBieE SasH STEAM-HEATED HoTBED. 

The Greenhouse.—Greenhouses are glass-covered structures, so built 
that the person who grows crops in them can work inside with ease. They 
are heated with hot-air flues, hot water or steam. When properly con- 
structed it is possible to grow many kinds of crops to maturity in them at 
any season of the year. They are even more satisfactory than hotbeds for 
the starting of plants for early crops outside. It is possible for the gardener 
not only to give the plants better care in bad weather in the greenhouse, 
but he is not so much exposed, and thus can work more comfortably and to 
better advantage. The combination of a greenhouse, hotbeds and cold- 
frames is desirable when possible. 

Growing Plants Under Glass.—The growing of plants under glass is 
very different from growing them in the open. ‘To the inexperienced, it 
might seem easier to grow them inside than outside, because conditions are 
more nearly under the grower’s control. This is not true, however, as the 
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comparatively high temperature, excessive humidity and artificial condi- 
tions in general encourage the development of tender plants which are sub- 
ject to attack by various insects and diseases. Vegetable forcing is perhaps 
the most exacting of all lines of intensive gardening. To be successful in 
this line of work when it is followed as a business, an individual must be able 
to apply himself and must have a knowledge of the needs of the crops to be 
grown. If he is in love with this particular line of work, his chances of 
success are much greater than when he forces himself into it because he 
thinks there is money in the business. This need not discourage the man 
who wishes to have a small greenhouse and a few sash to assist him in 
getting more money from his outside crops. Many successful greenhouse 
men have started in this very way. 

A GREENHOUSE SUITABLE FoR Forcina PLANTS. 

One of the most important things to keep in mind when starting in the 
forcing business even in a small way, is to try to supply as nearly as possible 

_ the needs of the crop to be grown as to temperature, ventilation, plant-food 
and water. If these demands are met there will be much less trouble from 
diseases than when they are not properly looked after. 

The following is a list of cool plants which require a night temperature 
of from 45° to 55° F., and a day temperature of from 65° to 70° F. on clear 
days: 

Lettuce Peas Onions 
Radishes Beets Celery 
Rhubarb Asparagus Parsley 
Cauliflower Carrots 

The warm plants demanding a night temperature of 55° F. or above 
and a day temperature of 75° F. or more on bright days are tomatoes, egg- 
plants, peppers, cucumbers, muskmelons and beans. 

Too much importance cannot be placed on‘ventilation. In cold- 
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frames and hotbeds poor ventilation is almost certain to induce the disease 
known as ‘damping off,” while careful ventilation and watering will prevent 
it to a great extent. In a greenhouse such diseases as mildew and others 
which flourish in a moisture-laden atmosphere and high temperature will be 
much more liable to give trouble when the ventilation is insufficient than 
when it is given proper attention. 

Watering is another important operation. As a rule, it is best to 
water only on bright days, and preferably during the forenoon to give time 
for the plants to dry off before night. The overhead system of watering is 
being used very commonly by progressive gardeners in the greenhouse and 
in hotbeds and cold-frames. 

The most common source of plant-food in vegetable forcing is well- 
rotted stable manure. When this can be secured in sufficient quantity, 
little in the way of artificial fertilizers will be needed. In some cases the 
use of liquid manure or nitrate of soda in small quantities will produce good 
results. _Wood-ashes, especially from the burning of hardwood and ashes 
secured from the burning of tobacco stems, can be used to good advantage. 

It is not customary to make frequent changes of soil in the vegetable 
forcing business. Some soils have been in use for forty years and are still 
producing good crops. In some eases steam sterilization has been necessary 
to overcome certain soil diseases. 

A brief treatment of this subject would not be complete without calling 
attention to the importance not only of good varieties but of good strains 
of vegetables for forcing. There is no line of gardening in which this matter 
is of greater importance. Much time and expense is incurred in the growing 
of plants under glass. It would certainly not be profitable to put so much 
expense upon varieties which even when well grown are inferior. Well- 
grown vegetables of good varieties and strains will demand the highest 
market prices. The forcing of vegetables is a profitable and pleasant line 
of work when properly done by the man who knows his business and 
delights in his work. 
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CHAPTER 5 

MUSHROOM CULTURE 

By H. M. Ware 

Practical Mushroom Grower, Delaware 

Over 5,000,000 pounds of the common mushroom (Agaricus campestris) 
are grown annually in the United States. Besides these, in 1914 we 
imported from Europe 9,188,177 pounds in cans, 30 per cent more than in 
1910. Practically all of the $3,000,000 worth of mushrooms grown or 
imported by this country in 1914 were sold in a few of our larger cities. 
Hundreds of smaller cities and towns throughout the country offer unde- 
veloped markets for this product, a fact which does not indicate that the 
supply will soon exceed the demand. 

The uncertainty of mushroom growing as a business was eliminated 
when Dr. B. M. Duggar discovered the ‘‘ Tissue Method” of manufacturing 
spawn in 1902. As a direct result of discarding the “‘Chance” spawn 
imported from England and France, the American industry has developed 
rapidly. 

While it is true that the bigger the operation the lower will be the cost 
of production, nevertheless mushroom culture is adapted as a side line to 
many farms. When sold, mushrooms enter the same channels, wholesale 
or retail, as do other fancy products. Labor can be profitably employed 
in winter. . The manure used in the houses is in ideal condition for applica- 
tion on the land. This point is better understood when it is considered 
that the composting of the manure is almost identical with the methods 
employed by market gardeners—that the fresh mushroom contains 90 
per cent water and analysis has shown that, ton for ton, mushroom manure 
is more valuable than fresh stable manure, having lost little beside weight, 

water and weed-seeds. 
It should be understood that much hard and some unpleasant work is 

unavoidable in mushroom culture. But that, with intelligent care in supply- 
ing the few essential details, success and a legitimate profit are assured. 

The most common causes of failure are: 
1. Poor spawn. 
2. Heavy watering. 
3. Unfavorable temperature. 
4. Poor or improperly composted manure. 

Houses.—The place in which mushrooms are to be grown must permit 
easy control of temperature, moisture and ventilation. While proper 
conditions may be afforded by caves, cellars or unused buildings, it will 

97 59 



1 Courtesy of the U.S. Dept. of Agriculture, Bulletin 85, B. P. I. 

(60 ) 
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generally be found advisable to build especially for the purpose. But no 
one should build a mushroom house without first inspecting the plant of a 
successful grower. Permanent walls can be made of hollow tile or other 
material that will not readily decay. Air space in the wall must be provided 
to maintain even temperature. 

When grown in winter mushrooms require Arifficial heat. Hot-water 
heating, fe system most economically and easily run, is in general use 
by all large growers. Five hundred square feet of pipe surface (1000 feet 
of 13-inch pipe) should be allowed 
to every 20,000 cubic feet of air 
space. 

Preparation of the Compost.— 
The best material is fresh horse 
manure, which contains plenty of 
the more resistant cereal straws. . 
Care should be exercised to see that 
no disinfectant has been used. Build 
the pile with straight sides 3 or 4 
feet deep throughout and 8 feet 
wide. This makes turning easy, 
and leaching of plant-food is pre- 
vented. In five days the pile should 
be turned; thereafter at weekly 
intervals, until rapid fermentation 
has stopped; usually in three or 
four weeks. Water the compost 
when turning and keep it moist. 
Heavy watering at first will do little 
harm, but when ready for the beds 
compost should be in such condition 
that when squeezed in the hand 
water will not readily drop from it. TuRNING THE Compost. 
Some growers cover the piles with 
three inches of dirt before and after the first turning. Equally successful 
growers, however, use no dirt in the compost. Dirt seems only to shorten 
the time necessary for composting. When ready for the beds the manure 
has lost all objectionable odors, and the straw has changed from yellow 
to dark brown. 

Filling the Beds.—The beds in common use are flat, 8 inches deep and 
6 feet wide, built in tiers of shelves five or six beds to the tier. The boards 
used are generally chestnut, 1 inch by 8 inches by 12 feet. These are lapped 
loosely so they may be easily dumped. 

The bottom beds should be filled first, so that the operator will have 
head room. They should then be firmed (7. e., leveled by light pounding 
with back of fork); if not wet, the manure may be tramped. Firming 
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lessens evaporation and prevents burning during the secondary heating. 
When filled the house is closed, and in a day or two the temperature rises, 
sometimes to 120° F., then slowly drops to normal. One ton of manure will 

fill approximately 65 square feet of bed 8 inches deep. 
Spawning.—Only the best American brick spawn should be used. 

A TypicaL RANGE or MusyHroom Hovsss. 

Of the several varieties, the White and Cream are most desirable; white is 

more salable, cream more prolific and hardy. Spawning should begin when 

the temperature of the beds has dropped so 70° F. The bricks should be 

broken into eight or ten pieces 14 to 2 inches square and placed evenly on 

Sretinec THe Castna Drrr. 

the beds. The pieces should then be inserted vertically one inch below the 
surface of the manure. After spawning, the beds should be firmed again. 

Spawn should be kept in a cool, dry place. One brick costs from 

twelve to fifteen cents and will plant 8 square feet of bed. 
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Casing the Beds.—Two weeks after spawning, a piece of spawn should 
be dug up; if the mycelium appears as a mould running into the manure, 

_ the beds are ready to case. Casing consists in covering the beds with a 
layer of sifted loam 1 to 13 inches deep. The loam causes the mushrooms 
to head, acts as a mulch and is the best medium for picking. The average 
farm wagon load of sifted loam will cover 250 square feet of bed. 

Temperature.—Temperature is important because it regulates the 
competition of mushrooms with insects and with other fungi. It has been 
found that at 53° to 58° F. mushrooms grow slowly but strongly, while 
other growths are held in check. Even at freezing temperatures mush- 
rooms lie dormant without apparent harm. ‘Too much heat causes rapid 

Types or Fancy PACKAGES, 

development, not only of mushrooms, but also of any other organisms 
present, so that the spawn soon ‘‘runs out.’’ The temperature should be 
kept near 56° F. and sudden changes should be avoided. 

Water.—Water should be applied to the beds only as a spray. The 
surface should never be allowed to dry out, nor should it be soaked. It is 
better to apply a little water every day than to water heavily at longer 
intervals. The air should be kept as moist as proper ventilation 
permits. 

Ventilation.— Ventilation is of great importance, but must be accom- 
plished without draughts. Draughts quickly dry out the beds and cause 
the mushrooms to crack and darken, especially after watering. Overhead 
ventilators give the most uniform ventilation with the least danger. 

Picking and Marketing.—The first mushrooms appear six to eight 
weeks after spawning. When in full bearing they should be picked every 
day. Pickingisanart. The yield and returns may be materially reduced 
by lack of judgment in this single operation. Experience only can teach one 
to pick properly. It should be remembered that mushrooms gain no weight 
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after the veil begins to break and that an open mushroom 4 is a third 
article on the market. 

Mushrooms are a distinctly high-grade product. They deserve the 
most careful grading and care in the selection of a package. The standard 
gradés in the New York market are Fancy, Choice, Buttons and Seconds. 
Too few growers use a label, their packages being known only by a number 
given in a commission house. The ventilated pound box will recommend _ 
itself for the retail trade. The four-pound splint basket is the standard | 
wholesale package; these are tied in bundles of six for shipment by express. 

After picking, delay and high temperatures are to be avoided. Even 
in cold weather some ventilation in the package is desirable. 

Tue FOLLOWING ARE THE Most TROUBLESOME ENEMIES. 

DISE ASES. 

Enemy. Wuex Trovsiesome. | Dawe RY. TREATMENT. 

Fogging off. Warm weather. Young mushrooms turn brown. | Lower temperature, Ventila- 
| tion. 

Black spot. Improper watering and | Discolored caps. Proper conditions. 
ventilation. 

Mycogene disease. Infected spawn or com-| Abnormal growths, misshapen, Careful sanitation. Formaide 
post. unsalable, highly infectious. hyde gas fumigution. 

INSECTS. 

Mites. High te emperature. | ‘Troublesome; may affect spawn. 

Springtails. ( “areleasness in cleaning Similar to fogging off. Fumigation with carbon bisul- 
house. phide. 

Larve of flies. Poor manure. Warm Bore into mushrooms; unsal- | Carbon bisulphide. Low tem- 
weather. able. perature, 

Mushroom Enemies.—By providing suitable growing conditions and 
exercising the utmost care in cleaning the house after a crop has been grown, 
little trouble from insects or fungous enemies will be experienced. Every 
speck of old compost must be brushed out. The bed boards and every 
part of the house should then be whitewashed and if possible fumigated. 

Yield and Returns.—The profitable life of a mushroom bed averages 
three to four months. A yield of one half pound per square foot will pay 
labor and expenses, but one pound per square foot should be produced 
under proper conditions. 

The average wholesale price is 25 to 26 cents per pound. Mushrooms 
retail throughout the season from 35 to 75 cents per pound, depending alike 
on season and quality. 

The cost of production depends mainly upon the yield and the cost of 
labor and materials in a given section. The large growers estimate the 
cost at 15 to 25 cents per pound, 
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CHAPTER 6 

MEDICINAL AND AROMATIC PLANTS 

By W. W. SrockBERGER 

Physiologist in Drug and Poisonous Plant Investigations, U. S. Dept. 
of Agriculture 

The market demand for the products of medicinal and aromatic plants 
when compared with the demand for staple products such as cereals, fruits 
or vegetables, is relatively very small, and is not sufficient to make them 
promising crops for general cultivation. Many such plants which ean be 
grown and prepared for market with little difficulty, bring but a small 
return, and hence their cultivation offers little prospect of profit. A number 
of high-priced medicinal plants must be given care for two or more years 
before a crop can be harvested, and, since expensive equipment is usually 
required for their successful culture and preparation for market, the 
production of such crops offers little encouragement to inexperienced 
growers who are looking for quick returns and large profits from a small 
investment of time and money. 

Requirements for Medicinal Plants.—Several medicinal and aromatic 
plants, for which the demand is fairly constant, have been profitably grown 
on a commercial basis, but the success of the growers has been due largely 
to the care which they have taken to produce a uniform product of high 
quality. However, the production of drugs of high quality requires skilled 
management, experience in special methods of plant culture, acquaintance 
with trade requirements and a knowledge of the influence of time of col- 
lection and manner of preparation on those constituents of the drug which 
determine its value. Small quantities of drugs produced without regard to 
these conditions are apt to be poor in quality and so unattractive to dealers 
and manufacturers that the product will not be salable at a price sufficient 
to make their production profitable. 

The agricultural conditions generally prevailing in the United States 
and in Canada are far more favorable to the growing of medicinal and 
aromatic plants as a special industry for well-equipped cultivators than as a 
side crop for general farmers. 

The growing of medicinal plants in the United States has hardly 
passed beyond the experimental stage, and although several of these plants 
promise satisfactory profits in suitable localities, any general attempt to 
grow them on a commercial scale would soon result in over-stocking the 
market. However, the demand for such plants as anise, belladonna, car- 
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away, coriander, digitalis and sage is at present large enough to make them 
worthy of consideration. 

Anise (Pimpinella anisum) is an annual plant grown for its aromatic 
seeds. It is cultivated on a small scale in Rhode Island, and is suited for 
localities similar in climate to that state. The best soil for anise is a light, 
moderately-rich and well-drained loam. The plant is very sensitive to 
unfavorable weather conditions, but in a good season the yield of seed 
should be from 400 to 600 pounds per acre. About 2000 acres should 
produce the average quantity of seed annually imported into this country. 
The price usually ranges from 6 to 8 cents a pound. 

Belladonna (Atropa belladonna) is an important drug plant for which 
there is a steady demand. It has been cultivated in New Jersey, Pennsyl- 
vania and California, although not very successfully from a commercial 
point of view. It is apparently better adapted to the warmer states than 
to the colder regions where it is likely to winter-kill. Belladonna thrives 
best in deep, moist, well-drained loam containing lime. Sowing seed in the 
field usually gives very poor results, but sowing seed in the greenhouse and 
transplanting like tomatoes is usually successful. ‘The cost of growing 
belladonna is high, owing to the large amount of necessary hand labor. 
Five hundred pounds of dry leaves per acre is considered a fair yield. At 
the end of the second year about 1000 pounds of dried root per acre may be 
harvested.. The prices in the wholesale drug markets have been frcm 14 
to 25 cents a pound for the leaves and from 9 to 18 cents a pound fer the 
roots. Prices to growers have been proportionately less. 

Caraway (Caruwm carui) is an annual, cultivated for its aromatic 
seeds, which are used medicinally and for flavoring. It grows and fruits 
well over a considerable portion of the United States, especially in the north 
and northwest, but its cultivation in this country has never assumed 
commercial proportions. Soil of a somewhat clayey nature and containing 
a fair proportion of humus and available plant-food is particularly suited 
to caraway, but the plant generally grows well in any good upland soil 
which will produce fair crops of corn or potatoes. The average yield of 
seed per acre is about 1000. pounds. At this rate about 2700 acres would be 
required to produce the quantity of seed annually imported. Anyone 
undertaking the cultivation of this plant might well consider growing dill 
and fennel also. Caraway seed is valued at about 63 cents a pound. 

Coriander (Coriandrum sativum) is also grown for its aromatic seeds 
and in its requirements and method of culture is very similar to caraway. 
The yield of seed is quite variable, but from 500 to 800 pounds per acre may 
be expected. If the average yield were 650 pounds per acre, 2000 acres 
would be required to produce the quantity of seed annually imported. 
The seed is valued at approximately 3 cents a pound. 

Digitalis or Foxglove (Digitalis purpurea) is an important drug plant 
for which there is a constant demand. The leaves are used in medicine. 
Although widely grown in flower gardens as an ornamental, it has not yet 
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been grown on a large scale in this country as a drug crop. This plant 
thrives best in ordinary well-drained garden soils of open texture. Sowing 
the seed in the field is usually unsuccessful. For good results they should 
be sown in seed-pans or flats in the greenhouse. When danger of frost is 
past the plants should be hardened off and transplanted to the field. 
Digitalis does not flower until the second year, when the leaves may be 
collected. Probably 600 pounds of dry leaves per acre may be obtained 
under favorable conditions. The wholesale price of leaves ranges from 8 to 
40 cents a pound, averaging about 15 cents. 

The Common Sage Plant (Salvia officinalis) is easily cultivated and 
will grow in almost any well-drained fertile soil. There is a good demand 
for American leaf sage, which sells at a considerably higher price than the 
imported article. 

The dry herb or leaves of a number of aromatic plants form marketable 
products for which there is a small demand, but as a rule these plants are 
grown for the essential oils which they yield. The principal essential oils 
produced in the United States from cultivated plants are: peppermint, 
spearmint, tansy, wormwood and American wormseed. The price of im- 
ported sage is 3 to 5 cents a pound. American sage is usually a little higher. 

Ginseng (Panax quinquefolium) is a fleshy-rooted herbaceous plant 
native to this country and formerly of frequent occurrence in shady, well- 
drained situations in hardwood forests from Maine to Minnesota and south- 
ward to the mountains of Georgia and the Carolinas. It has long been 
valued by the Chinese for medicinal use, though rarely credited with cura- 
tive properties by natives of other countries. Under cultural conditions, 
ginseng should be shielded from direct sunlight by the shade of the trees 
or by lath sheds. The soil should be fairly light and well fertilized with 
woods earth, rotted leaves or fine raw bone meal, the latter applied at the 
rate of one pound to each square yard. Seed should be planted in the 
spring as early as the soil can be worked to advantage, placed 6 inches apart 
each way in the permanent beds, or 2 by 6 inches in seed-beds, and the 
seedlings transplanted to stand 6 to 8 inches apart when two years old. 
Only cracked or partially germinated seed should be used, 

Ginseng needs little cultivation, but the beds should be at all times 
kept free from weeds and grass and the surface of the soil slightly stirred 
whenever it shows signs of caking. A winter mulch over the crowns is 
usually essential, but it should not be applied until freezing weather is 
imminent and should be removed in the spring before the first shoots come 
through the soil. 

The roots do not reach marketable size until about the fifth or sixth 
year from seed. When dug, they should be carefully washed or shaken 
free of all adhering soil, but not scraped. Curing is best effected in a well- 
ventilated room heated to about 80° F. Nearly a month is required to 
properly cure the larger roots, and great care must be taken in order to 
prevent moulding or souring. Overheating must also be avoided. When 
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well cured the roots should be stored in a dry, airy place until ready for 
sale. A market may be found with the wholesale drug dealers, some of 
whom make a specialty of buying ginseng root for export. 

The price of cultivated ginseng root, as quoted in wholesale drug lists, 
has ranged during the past few years from $5 to $7.50 per pound. 

A detailed account of ginseng culture is given in Farmers’ Bulletin 
551, entitled “The Cultivation of American Ginseng.”’ 

Peppermint (Mentha piperita) is frequently found growing wild 
throughout the eastern half of the United States, and can be grown under 
cultivation on any land that will produce good crops of corn. It is grown 
commercially with most success on the muck lands of reclaimed swamps in 
southern Michigan and northern Indiana. On good land the average 
yield of oil per acre is about 30 pounds, but as the yield is variable, approxi- 
mately 15,000 acres of land are required to produce the annual market 
demand. It is valued at about $2.50 per pound. 

Spearmint (Mentha spicata) is very much like peppermint in its 
requirements, but can be grown successfully on a wider range of soils. On 
ordinary soils the yield of oil varies from 10 to 20 pounds per acre, but on 
muck lands the yield is usually only a little less than that of peppermint. 
The annual market requirement for spearmint oil is about 50,000 pounds. 
The oil has an average value of about $3.30 a pound and the dry herb 8 to 
4 cents a pound. 

Tansy (Tanacetum vulgare) is a hardy plant which grows well on 
almost any good soil, but rich and rather heavy soils well supplied with 
moisture favor a heavy growth. The yield of oil varies, but about 20 pounds 
per acre is a fair average. The annual market requirement of this oil 
probably does not much exceed 3000 pounds. It is valued at about $2.60 
a pound. 

Wormwood (Artemisia absinthium) is a hardy plant which can be 
grown almost everywere, but commercially it is usually grown on fairly 
rich, moderately moist loams. It is cultivated on a small commercial 
scale chiefly in Michigan and Wisconsin. The annual production of oil is 
about 2000 pounds, which is apparently sufficient to satisfy market require- 
ments. It is valued at about $2.40 per pound. 

American Wormseed (Chenopodium anthelminticum) is a coarse weed 
which grows well in almost any soil. The yield of this oil varies, but 
about 30 pounds per acre is a fair average and the annual production is 
about 5000 pounds. It is gaining in importance largely through its use as 
a remedy for hook-worm. The price ranges from $1.40 to $5.50 a pound. 

Additional Equipment.—In addition to the usual agricultural equip- 
ment the producer of essential oils must provide a suitable distilling 
apparatus, since such oils are usually derived from plants by steam distille- 
tion. The cost of setting up a still will depend upon what facilities are 
already at hand and the size and efficiency of the apparatus installed. It 
may easily range from a small sum to several thousand dellars. 
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Where successful production of medicinal plants has not been demon- 

strated it should be determined on small experimental plats before under- 
taking commercial plantings. 
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CHAPTER 7 

PRINCIPLES OF FRUIT PRODUCTION, WITH SPECIAL REFERENCE TO 

THE HOME PLANTATION 

By M. G. Karns 

Professor of Horticulture, The Pennsylvania State College 

The establishment of home orchards is as important as ever, especially 
in sections where fruit is not now grown but is shipped in. With the 
wealth of information available through government and experiment station 
publications, no one who owns land suitable for growing general farm crops 
need hesitate to plant fruit for home needs. Even for the cold sections 
hardy varieties are available. 

The Main Factors to Consider.—Temperature decides as to the 
species, and sometimes the variety, that may be grown. That of a region 
and even of an orchard is determined mainly by latitude, altitude, physical 
character of the country and distance from large bodies cf water. In the 
spring, lakes and rivers keep the air cool because they are ccld. Thus, they 
hold back bud development and aid the plants in escaping late frosts. In 
the fall they continue warm and thus lengthen the season. Other sections 
even nearby, but beyond the reach of breezes from the water, are more 
likely to be frosted. 

Moisture in the soil may be rere through rainfall or by irrigation. 
In the East enough rain generally falls to care for the fruit interests, 
provided proper tillage methods are practiced; in the West, irrigation hes 
largely solved the water supply problem. Of more importance is the rela- 
tive humidity of the air; for where the air is dry, crop growing is more diffi- 
cult than where it is fairly moist. In the northern prairie states, where 
the winter air is both cold and dry, many fruits fail because the air sucks 
moisture out of twigs and branches while the ground is frozen. In the East, 
where the cold spells alternate with moist weather, the twigs have a chance 
to secure moisture either from the soil or from the air. 

Soil.—In general, currants and European pears usually do best on 
heavy soils; peaches and strawberries on lighter ones. But there are 
countless successes on soils of other character. Because of this, it is evident 
that the distinctions drawn between soils adapted to certain varieties are 
perhaps too fine; and yet there are varietal preferences that should be 
considered for commercial orchards. For home and local market planta- 
tion these distinctions are of less importance than for big business orchards. 

Subsoil is of even more importance than surface soil in fruit culture, 
especially of tree fruits. Many good business orchards are on thin soils 

fiat 
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that must be fed to keep the trees vigorous and productive. The secret is 
a deep, porous subsoil which insures good drainage and deep feeding; 
hence the ability of the trees to withstand seasonal vagaries. Since no 
business orchard should be planted without determining the nature of the 

subsoil, the prospective 
planter of a home orchard 
may well follow this prac- 
tice. 

The Parasite factor is 
mainly controllable. Not 
that there are no difficult 
enemies to handle, but 
preventive or remedial 
measures are available and 
mostly effective where 
properly applied. 

Site for the home farm 
orchard is as important in 
its degree as location is to 
the commercial fruit 
grower. Site pertains to 
the position of the orchard 
on the farm, as a gentle 
eastward or northern slope. 
Much of the success of the 
plantation may be in 
choosing a well-drained, 

elevated site protected 
from strong winds. Such 

a site allows the cold air as 
wellas the ground water 

to drain away, thus pre- 
venting frost injury to 
buds and blossoms. It 

also favors holding fruit 

by the trees, whereas a site 
exposed to high winds 

(Note the extent of roots and form of tops.) would favor dropping. 
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Goop Nursery Stock. 

Aspect formerly at- 
tracted far more attention than today. It was believed that southern 

and eastern slopes favor earliness—and they do—but the effect is less 
than commonly believed. Business fruit growers plant on all slopes and 
get good results from all. 

Windbreaks may or may not be a benefit. No one should plant a 

1 Courtesy of Maloney Brothers and Wells Company, Dansville, N. Y. 
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windbreak without first studying the problem from all angles. Often the 
best windbreak is the outside row of fruit trees, especially if of a variety 
that grows large and holds its fruit tenaciously. 

Nursery Stock is nowadays so low priced that no one should consider 
growing his own trees. Fruit trees need special care as to propagation, and 
also require too much time to grow to orchard planting size; so when the 
best standard varieties can be bought for thirty cents or less, why run the 
risk of failure in growing one’s own? In buying stock, it is wise to insist 
upon getting straight, clean trees without Y-crotches, free from insects 
and diseases, and in plump, robust condition when received. Under no 
condition should fruit trees older than two years be considered. Peach 
trees should never be over one year. ‘Trees older than these do not produce 
fruit sooner or make better orchard trees than young ones. Most commer- 
cial fruit growers prefer one-year trees of all kinds because these can be 
trained more easily than can older trees. The trees also make better 
progress because they have not lost so many roots. 

‘Southern vs. Northern Grown Nursery Trees.—In the South “June 
budded” trees are popular. There they may be planted in the fall; but 
for northern fall planting they do not mature early enough to get a start 
before winter sets in. Therefore, in the North they should be bought only 
for spring setting. They are not inferior to northern trees when planted 
in spring. 

Time to Plant.—Fall planting has decided advantages over spring 
planting. There is a far better chance to get the varieties ordered because 
nurserymen are not then sold out; if four or more weeks will elapse before 

winter sets in, the trees may be planted and thus the work done when time 
is not so precious as in the spring; nurserymen usually charge somewhat 
less for stock delivered in the autumn. Whether or not planting can be 
done in the fall, it is a good plan to have the trees delivered before winter 
so as to have them on hand for spring planting at just the proper time, thus 
avoiding possible delays of shipment in spring. Such trees may be “‘heeled- 
in’”’ until spring. 

To Heel-in Trees dig or plow a trench a foot or more deep, preferably 
running east and west. Make the north side vertical and the south with a 
long slant. Unpack the trees, prune the mangled and broken roots, and 
lay in the trench with their trunks on the slanting side. Bury both 
roots and tops with soil packed around the roots. Remove all litter 
that might favor mouse nests. In spring dig up and plant the trees as if 
just received. 

Marking Out the Field.—This may be done by sighting, plowing or 
any other handy way that will get the rows straight. For convenience in 
handling it is a good plan in the home orchard to choose some unit measure 
that will suit all kinds of fruits. The rod is perhaps as good as any because 
peaches, sour cherries, plums, quinces, dwarf pears and apricots may be set 
that distance apart. Sweet cherries, standard pears and the smaller 
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growing apple varieties require two rods, and the wide spreading apple 
varieties three rods. 

Mixed Plantings are not considered wise by commercial orchardists. 
Each kind of fruit is kept in a block by itself. This favors uniform treat- 
ment. In home plantings, however, such a plan is not always feasible; 
so that by giving a little extra attention the general farmer may have all 
his fruit crops together in one area. Bush fruits and strawberries will not 
do well after the trees come into bearing, but up to that time they may be 
grown between the trees. Where the rod is the unit of measure, two rows 
of bush fruits may be placed between the tree rows five feet three inches 
from the trees, thus making them six feet apart and allowing for the planting 
of one row of strawberries or truck between them. The strawberries will 
give one good crop, perhaps two, before the bushes will need the space and 
the bushes will give two to perhaps four crops before they will have to be 
removed to get best results from the trees. 

If desired one row of grapes may run between the trees, thus leaving 
eight feet three inches between it and the trees. But since grapes do well 
for ten or more years, they had better be placed at the side of the orchard. 
Besides strawberries, various vegetables may be planted between the tree 
rows for two to five or six years. It is a good plan to place the bush fruits 
in checks so cultivation may be given in two directions from the start. 

The Operation of Planting offers no difficulty. The holes should be 
dug large enough to take in the roots without serious bending, though 
bending is not of much consequence. The largest roots should be turned 
toward the prevailing wind. When the holes are dug the top soil should be 
laid in one pile and the subsoil in another. Then when the tree is placed in 
the hole—never more than two inches deeper than it stood in the nursery 
row—the top soil should be worked among the roots and tramped down 
hard. Finally, the subsoil should be placed on top, tramped down and a 
few shovelfuls of soil scattered loosely on top to check evaporation of 
water from the ground. 

First Pruning.—After the trees have been planted they should be 
pruned, All puny, inferior twigs should be removed, only three to five 
well-placed ones being left at least a hand’s breadth apart on the trunk. 
If these are two hand-breadths apart, so much the better, because there 
will be less danger of splitting when loaded with fruit or ice. The frame 
limbs should be cut back a half or more. Usually, the leader should be cut 
out to make the tree open-headed. 

The lowest limb should be fifteen inches to two feet from the ground 
to favor low heading with all its advantages of easy pruning, spraying, 
thinning and harvesting, to say nothing of lessened wind damage. Exten- 
sion tillage tools will cultivate close to the trunks when the trees get large. 
Until then, ordinary harrows and cultivators will serve every purpose. 
During the first year, leaves should never be pulled from the trunk and 
branches. The tree needs them to ripen its wood. If removed the trees 
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will develop longer limbs to get more leaves and these limbs will have to be 
cut off later to bring the tree within bounds. If there are twigs among the 
trunk leaves, they should be cut off the following spring. 

How Fruit Buds are Borne.—Much of the success of fruit growing 
depends on intelligent pruning, and this on a knowledge of the way each 
plant produces its fruit buds. Apples and pears produce theirs mostly on 
short twigs in alternate years with leaf buds. These fruit spurs become 
gnarly as they grow old, but as long as they continue to bear they should 
be allowed to remain, unless the tree is producing too heavily. Then some 
may be cut out. Other trees that produce fruit more or less on spurs 

BEForRE AND AFTER PRUNING.! 

are cherry, plum, apricot, almond, currant and gooseberry. Some produce 
their buds on the sides of the shoots, not on spurs. Of these the peach is the 
leader, though almonds, Japanese plums, and apricots also do this more or 
less. All these trees develop fruit buds one year and blossom the following 
spring. These fruit buds may be distinguished from leaf buds during winter 
because they are round-topped and plump instead of pointed and thin. 

There is another group, the plants of which develop blossom buds in 
the same season as they blossom and bear fruit. Quince and medlar each 
bear blossoms on the ends of short green shoots developed in early spring. 
Raspberries, blackberries, dewberries and oranges produce their blossoms 
more or less terminally on lateral summer shoots. Grape, mulberry, olive 

1Courtesy of The Macmillan Company, N. Y. From ‘‘The Principles of Fruit Growing,” by Bailey. 
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and persimmon produce strong shoots or canes from branch buds which 
have wintered over. On these the blossom buds are borne. The loquat 
bears its blossom buds at the tips of terminal shoots of the same seeson. 

Pruning for Fruit.—In pruning for fruit, it is evident that the plants 
in these various groups must be pruned differently. Apples, pears and 
other plants which hold their bloom buds over winter may be encouraged 
to bear by summer pruning about the time the shoots have ceased to 
extend. This tends to develop blossom buds. Pruning of these plants 
during the dormant season, on the other hand, tends to produce wood at 
the expense of fruit production. (Consult bulletins of the Tennessee Experi- 
ment Station on “Summer Pruning.’’) 

Plants in the second general group are usually pruned in spring, when 
the number of buds left will indicate approximately how many fruits or 
clusters of fruits will be produced—one for each quince bud, two or three 
clusters of grapes for each grape bud, and so on. Pruning of these plants, 
therefore, is equivalent to thinning, for it limits the number of fruits to be 
set and helps improve the size and quality of the specimens. 

Pruning Older Trees.—In pruning trees great care should be taken to 
make the wounds close to the main trunk or limbs. If a limb to be cut off 
is large, the saw should first be used beneath it a foot or so away from the 
crotch. When the saw sticks, a second cut should be made above so the 
limb will drop off easily. Then the stub may be cut off close to the trunk 
without danger of splitting or tearing the tree and making an ugly, slow- 
healing wound. Beyond the removal of branches that cross each other 
young trees properly started and trained should need little or no pruning 
unless they break down. 

Tillage.—Orchards in sod have in commercial practice practically 
given place to tilled orchards. Where success attends sod treatment, some 
other factor is usually evident enough upon study of the situation. The 
experiment station at Geneva, N. Y., has reported that a sod-mulched 
orchard under ten-year experiment yielded higher colored, earlier maturing 
fruit than a tilled orchard of the same variety and otherwise handled the 
same way, but that the tilled orchard yielded heavily and uniformly, gave 
fruit of better quality, larger size, longer keeping, less dead wood in the 
trees and better foliage and growth. Sod lowers the water supply and soil 
temperature, decreases certain plant-foods, reduces humus and air supply 
in soil, impairs work of soil bacteria, and forms substances that impair 
tree health. Sod, however, has special use where tillage is impossible 
either because of the steep slopes or stony land. 

Tillage should start with the preparation of the land for planting and 
be done yearly while the plants remain profitable. The advantage of this 
is that the roots are encouraged to go deeply and thus withstand dry weather 
as well as escape the plow. Each year operations should be begun as early 
as the land ean be worked and continue until the twigs have reached their 
full length about midsummer. Between mid and late summer, tillage 
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should stop to give trees or shrubs a chance to ripen their growth to with- 
stand the winter. Unless this is done, growth may continue too late in the 
fall, and the plants suffer during winter in consequence. 

Fertilizing.— While it may be true that land which will grow any farm 
crops will grow fruit without manuring, yet most money is made from fruit 
crops fed to get higher quality, larger size, better color and the other points 
that make for higher prices. How much and what kind to apply will depend 

Pickina APPLES IN THE RoGuE River VALLEY, OREGON.! 

upon the character of the soil, the kind of crop and so on. Many farmers 
and fruit growers put the question to the land itself by trying experiments 
with various combinations of fertilizers until they find out the one best 
suited to the desired end. In general, it must be remembered that nitro- 
genous plant-food tends to be lost by seepage and also to produce wood 
rather than fruit; hence, it must be handled with greater caution than 
either potash or phosphoric acid, neither of which is lost to any serious 
extent from the soil; nor does either jeopardize the ability of the plants to 
withstand winter injury. 

1 Courtesy of Portland Commercial Club, Portland, Oregon. 
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Thinning is steadily gaining popularity in the East, mainly because it 
tends to produce larger, finer specimens, to make the trees more hardy and 
to establish regular annual bearing. Even the Baldwin apple, perhaps the _ 
most notorious biennial cropper, has been made to produce profitable — 
crops fifteen out of seventeen consecutive years. 

Spraying has now become so general that no one thinks of planting 
fruit without counting upon it. The first point to remember is that it must 
be done with discrimination; for a plant disease cannot be combated with 
an insecticide nor vice versa. Second, spraying for plant diseases must be 
preventive; no remedy is known for diseases which have gained entrance 
to the plant tissues. Third, sprays for insects must be suited to the kind of 
insects. Those that bite off and swallow pieces of plant tissue must be 
poisoned internally, and those that merely suck the juice from the plant 
killed by some substance which chokes, burns or otherwise destroys them 
through their skins. Experiment station literature is rich in information 
on methods of control. 

Harvesting and Marketing are rapidly becoming more businesslike. 
Growers are recognizing the advantages from grading their fruit and selling 
each grade for what it is. They are also learning that the laws which specify 
standard sizes for packages are steps in the right direction, so are adopting 
the new standards with profit to themselves and their communities. 

The Value and Importance of the Home Fruit Garden to the general 
farmer lies mainly in the variety of pleasures as well as in the addition to 
the diet supplied. Such a plantation should contain all kinds of fruits so 
the table may be supplied from the time strawberries first ripen till the 
last winter apples are used the following year when strawberries come in 
again. 

Two or three rows of strawberries one hundred feet long, one each of 
black, red and purple raspberries, one of dewberries, and one or two of 
blackberries or loganberries should supply an average sized family through- 
out the year with fresh and canned fruit, jelly, jam and preserves. Twenty- 
five plants each of gooseberries and currants should suffice. By choosing 
early and late maturing grape varieties, such a family should be able to 
eat the product of twenty or thirty vines, perhaps more. A dozen or a 
score of plum, peach and cherry trees, early and late, as many each of 
dwarf and standard pears, perhaps half a dozen quinces, and forty or fifty 
apples trees beginning with a few summer apples, continuing through fall 
varieties and ending with at least half or perhaps two-thirds of the trees 
of varieties that reach their best between Christmas and May Day will 

supply the needs of the average family. 
Quality First for the Home.—lIn all cases the choice of varieties for the 

home should fall on fruits of best quality, either for dessert, for cooking or 
preserving. For local markets fewer varieties, preferably the best known 
kinds of the section, should be given preference. Never choose for business 
purposes varieties that have not been fully tested locally, no matter how 
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famous they may be elsewhere. They may fail to come up to their standard 
established in some other sections. 
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CHAPTER 8 

SMALL FRUITS 

By Proressor L. C. Corperr 

In charge of Horticultural and Pomological Investigations, United 
States Department of Agriculture 

The small fruit interests of the United States are made up of a diversity 
of fruits adapted to a wide range of territory and conditions. The cash 
value of these crops approximates $20,000,000 annually, two-thirds of 
which is derived from the strawberry, the most cosmopolitan of the small 
fruits. The second place is contested by the raspberry and the blackberry, 
both of which are important money crops, and the fourth crop of importance 
is the cranberry, which is restricted both by climate and by soil require- 
ments. Each of the important small fruits is here given a brief but, it 
is hoped, clear and concise treatment. 

THE STRAWBERRY 

The garden strawberry is an American product. It adapts itself to a 
wider range of latitude and to greater extremes in environment than any 
other cultivated fruit. It is universally liked and is cosmopolitan in its 
adaptations. 

Selection of Soil.—The soil best suited to the cultivation of the straw- 
berry in the northeastern part of the United States is a sandy or gravelly 
loam. A warm, quick soil, although naturally poor, is to be preferred to a 
heavy, retentive soil well supplied with plant-food. The lacking plant- 
food can easily be supplied by the addition of fertilizers, while the physical 
characteristics of the soil can be modified only with great difficulty by culti- 
vation, drainage and the addition of organic matter. Congenial soil and 
exposure are, therefore, important considerations. 

Preparation of the Soil.—The land to be devoted to strawberries 
should, if possible, be planted in a cultivated crop, such as potatoes, 
beans or corn, at least one year previous to setting the plants, in order that 
the larve of such insects as wireworms, white grubs, cutworms, etc., may 
be as completely eliminated as possible. 

Previous to setting the plants the soil should be deeply plowed in order 
that all organic matter of whatever nature on the surface may be completely 
turned under. Immediately following the plow the land should be thor- 
oughly pulverized by the use of the harrow, and the surface should be 
reduced to a condition which would form an ideal seed-bed. 

50 
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Fertilizers.—If the soil is not rich, for best results it should have a 
dressing of at least twenty cartloads of well-decomposed stable manure 
per acre, either plowed under or incorporated with the soil by surface 
culture after plowing. If stable manure is not available, plant-food should 
be supplied by a liberal use of fine-ground bone and chemical manures rich 
in nitrogen and potash. The use upon the plants at blooming time of 
highly nitrogenous manures, such as nitrate of soda, at the rate of about 
100 pounds per acre often proves of great value. If it can be applied in 
solution it will give quicker results than if put on in the form of a salt. 

A Spray or Goop STRAWBERRIES. 
Uniformity in size and form increases the market price. 

Selecting and Preparing the Plants.—Plants with small crowns, 7. e., 
a moderate growth of leaves, and with an abundant development of fibrous 
roots, are most desirable. If the crown and the roots of the plant are 
in good condition, the success of the plantation is assured, provided the 
ground has been well prepared and the work of planting is done with 
care. 

Perfect and Imperfect Flowered Plants.—Strawberries occur with 
imperfect (or pistillate) flowers as well as with perfect flowers (those 
containing both stamens and pistils). It is important to give careful 
attention to this point in planting a plantation, as a patch made up of 
pistillate sorts alone will be unproductive, while many such sorts when 
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properly interspersed with perfect-flowered varieties have proved to be 
the largest fruited and most prolific sorts. A common practice is to set 
every fourth or fifth row with a perfect-flowered sort which blooms at the 
same period as the pistillate variety of which the plantation is chiefly 
composed. 

When to Set the Plants.— The time to plant depends, in humid regions, 
more upon the rainfall than upon any other factor. If there are not timely 
rains at the planting season to give the plants an opportunity to establish 
themselves, the stand will be uneven, with the result that more work will be 
required to keep the land free from weeds and more trouble will be neces- 

82 SUCCESSFUL FARMING 

PLANTING A STRAWBERRY RUNNER. 

On the right a plant correctly planted, showing roots spread out; on the left a plant 
put in in the wrong position with roots crowded together. 

sary to fill the blank spaces with runners from the plants that survive. The 
plants that withstand the drought are checked and dwarfed. They seldom 
recover so as to make either satisfactory croppers or plant producers. It 

is most satisfactory and most economical, therefore, to choose that season 

which offers most advantages at planting time, other things being equal. 
It is impossible to specify the season for each locality or even for large areas, 
as local conditions of soil and climate necessitate different practices in 
localities only a short distance apart. In general there are only two seasons 
for planting—spring and autumn—but in some localities spring planting 
should be done in April or May by the use of the preceding season’s plants, 

while in others it may be done in June from the crop of runners of the same 
ason. 
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In irrigated regions planting can be done at whatever season the work 
will give best results in future crop production. In humid regions rainfall 
is a determining factor. 

How to Set the Plants.—Success in transplanting strawberry plants 
depends, first, on the quality of the plant, and, second, upon the time and 
manner of doing the work. If the plants are good, the stand, other condi- 

tions being favorable, depends upon care in setting them. The success of 
this operation is measured by the degree of compactness of the soil about 
the roots of the plant. If the plant has many roots and these are thrust into 
a hole made by an ordinary dibble, it is more difficult to get the earth in 
contact with the roots than when the plant has fewer roots. The plant 
with the greatest number of feeding roots is, however, the most desirable 
if properly handled. Such plants should be set in a broad, flat hole where 
the roots can be spread out in natural form. By giving the crown of the 
plant a whirl between the thumb and finger to throw the roots out like the 
ribs of an umbrella and quickly putting it in place while the roots are still 
thrown out from the crown, the normal position of the root system can be 
closely approached. 

Another very satisfactory method is to open a broad wedge-shaped 
hole by thrusting the blade of a bright spade into the soil and moving the 
handle forward. The roots of the plant are then spread in fan shape and 
placed in the hole back of the spade. The spade is then withdrawn and 
inserted about six inches further forward, and by a backward movement 
of the handle the earth is firmly pressed against the roots of the plant. 
Two persons—a man to operate the spade and a boy to place the plants— 
can set plants very rapidly in this manner. ‘This practice is particularly 
well suited to localities with sparse rainfall, as it thoroughly compacts the 
earth about the roots of the plant and allows the roots to extend full length 
into the moist soil. Plants set in this way have their roots more deeply 
inserted in the soil than when the roots are spread out in umbrella fashion 
and as deeply as when set with a dibble. They also have the additional 
advantage of being spread out so as to have a larger percentage of their 
surface actually in contact with the soil than when set with a round dibble. 

Depth to Set the Plants——No plant which the gardener has to handle 
is more exacting in regard to depth of planting than the strawberry. As 
the plant is practically stemless, the base of the leaves.and the roots being 
so close together, care is required to avoid setting the plant so deep that the 
terminal bud will be covered or so shallow that the upper portion of the 
roots will be exposed, either being a disadvantage which frequently results 
in the death of the plant. 

Planting in Hills.—For the hill system of culture plants are set singly 
either 3 by 3 feet apart, or with the rows 4 feet apart and the plants 2 feet 
apart in the row, depending upon the character of the soil and the length 
of time the plantation is to be maintained. In Florida a common practice 
is to lay the land off in broad beds 8 to 12 feet wide, the rows of plants to 
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run lengthwise of the beds, the rows 24 inches apart, with the plants 18 
inches apart in the rows. Such beds afford sufficient drainage and hold the 
mulch better than narrow beds or raised rows, and the space between the 
plants admits light to all sides of the plant—an advantage in coloring the 
fruits which can not be secured by the matted row system early in the 
season in the climate of Florida. 

A common practice is to set the plants in single rows 4 feet apart, 
with the plants 12 inches apart in the row. The runners which develop 
from these plants are then allowed to take possession of the area for 6 to 
9 inches on either side of the original plants, thus making a matted row 12 
to 18 inches wide; this leaves 30 inches between the rows, which allows 
ample space for cultivation and gathering the fruit. This space can be 
reduced from 30 inches to as little as 18 inches where land is valuable and 
it is necessary to secure maximum returns; on thin soil, however, the greater 
distance is most satisfactory. 

Renewing Old Beds.—There is one advantage in the narrow cultivated 
space. After the second crop has been harvested the runners can be allowed 
to take possession of the cultivated middle, and when the young plants 
become thoroughly established the original rows can be broken up with a 
narrow turning plow or a sharp cultivator. In this way a patch can be 
very satisfactorily and cheaply renewed, and by a liberal use of suitable 
fertilizers the rotation can be kept up on the same soil for several years. 
Some planters prefer to set the plants for the matted row in a double row 
at planting time. The practice is to establish two rows 12 inches apart, 
6 inches on each side of the center of the matted belt, setting the plants 
2 feet apart in each row and alternating the plants in the row, so that the 
plants actually stand a little over a foot apart as shown in the accompanying 

diagram: 

Cultivation.—Clean and shallow culture are the watchwords of suecess- 
ful cultivators. By conserving moisture, cultivation tends to counterbal- 
ance the evil effect of drought. A better stand of plants can be maintained 
during a dry period on well-tilled ground than upon ground that is poorly 
cultivated. The mechanical effect of grinding the soil upon itself during 
cultivation reduces it to smaller particles, thus exposing more surface 
to the action of soil moisture, and, as a result, increasing the available 
plant-food of the soil. The benefit from preserving a soil mulch, with 
its consequent economy in the use of soil moisture, is sufficiently important 
to justify thorough tillage. 

Objects of Mulching.—Covering the surface of the soil with dead or 
decaying vegetable matter is the meaning of the term mulching as here 

used. Mulching serves different purposes, depending upon the locality 
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in which the plants are grown. A mulch acts as a protection from cold, 
prevents freezing and thawing and the consequent lifting of the plants 
(“heaving out’’); it retards growth in cold regions by shading the crowns 
and maintaining a low soil temperature longer than in soil not mulched; 
it acts as a conserver of moisture, discourages weed growth by smothering 
the young seedling, and finally protects the fruit from contact with the soil. 

Materials for Mulch.—Whole or cut straw free from grains, strawy 
manure from the horse stable, and pine straw from the forest are among 
the more common mulching materials. In certain sections marsh hay, 
either from fresh or salt water marshes, is a common and very satisfactory 
mulching material. 

When to Apply the Mulch.—At the North where the soil is likely to 
freeze and thaw several times in the course of the winter, it is the practice 

AMERICAN Quart Boxes oF WELL-GRADED STRAWBERRIES.! 

“Faney”’ on the right, ““No. 1”’ on the left. 

to put on the mulch as soon as the ground is sufficiently frozen to allow 
driving upon it with a loaded cart or wagon. Where the freezing of the soil 
is only superficial or only temporary, if at all, the mulch serves the purpose 
of a protection from wind more than from frost, and in such sections the 
mulch is put on as soon as active growth ceases, usually early in December. 
and is allowed to remain until after the crop is harvested. 

Harvesting and Shipping.—The time of gathering the fruit, as well 
as the manner of handling, is governed by the use to which it is to be put. 
If intended for a local market, much riper fruits can be handled than when 
they are to be shipped long distances. 

The most progressive growers of strawberries for local markets not 
only give particular attention to the ripeness of the fruit, but to assorting 

1From Farmers’ Bulletin 664, U. S. Dept. of Agriculture. 



86 SUCCESSFUL FARMING 

and grading as well, only large, perfect berries being placed in the first 
grade and all small or soiled fruits in the second. 

Receptacles.—Whether it is to be shipped in crates or refrigetstill 
carriers or to be carried to the local market, for best results the fruit should 
not be rehandled after it is picked. The pickers should be trained to do the 
necessary assorting and grading as they pick the fruit in the receptacles 

~ in which it is to be marketed. 
The light splint-wood basket, holding one quart, is the most pop- 

ular and most universally used. Many different forms of box or basket 
have been designed, and various materials other than wood have been used 
in their construction, but up to the present none has met with general 
adoption. 

THE RASPBERRY 

The name raspberry, as used in the United States, embraces four 
distinct species of plants, three of which are of American origin, thus 
placing to the credit of our native plants three important and widely 
cultivated culinary fruits. The two types of fruits represented by these 
species are known popularly as red raspberries and black raspberries or 
“blackeaps.”’ 

The red-raspberry group, as represented in cultivation, includes not 
only the native red raspberry but the European red raspberry, or bramble, 
and a type intermediate between the native red and black raspberry, which 
bears a purple fruit and is frequently spoken of as the ‘“purple-cane” 
raspberry or as the “Schafer group.”” The red-raspberry group, besides 
having varieties which produce the characteristic red fruits, has another 
set of varieties which produce amber or yellow fruit. These horticultural 
varieties are recognized and are considered distinct sorts, but are not 
separated botanically into different species. 

The black raspberry is distinct both in habit of growth and in the 
makeup of its fruit. It is recognized botanically as a species distinct from 
the three which enter into the red-raspberry group. The habits of this 
plant and the quality of its berries are such that it has gained an important 
place in certain sections of this country as a commercial fruit. 

The fact that the varieties of the red-berry type have to be marketed 
from the bushes as soon as ripe confines their cultivation to the vicinity 
of large centers of consumption, where climatic and soil conditions favor 
their development. The black-raspberry industry, however, can be 
profitably and successfully carried on in regions more remote from the 
centers of consumption, because of the fact that a large proportion of the 
fruits are evaporated and are sold in a dry state, there being ready sale for 
them when handled in this way. 

Red Raspberries. —The red-raspberry group includes varieties which 
bear fruits of various shades of red, amber, yellow and purple, the last- 
named division being a hybrid between the red and the black types. 
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Selection and Preparation of Soil—The soil upon which red rasp- 
berries thrive best is a sandy or clay loam of a glacial drift formation. 
They thrive well upon moderately rich, deep soils and yield largest returns 
under these conditions. 

The preparation of the soil for red raspberries should be the same 
as for any small fruit, preferably one or two seasons’ preparatory tillage 
in a “hoe crop,” which will to a very large extent rid the land of weeds. 
Such crops as potatoes, beans, cowpeas and plants of this nature are good 
preparatory crops. 

Planting.—The distance to plant will depend very largely upon the 
purpose for which the plantation is intended. If it is a commercial plan- 

LAND THAT WILL Propuce Goop Farm Crors witt Propuce Busy Fruits. 

tation upon soil which is not especially valuable, the plants should be 3 
feet apart in the row, and the rows not less than 6 feet apart. This will 
allow of cultivation in both directions for two or three years, and will 
permit the use of horse-power implements, and consequently will lessen 
greatly the cost of tillage. On city lots or in a home fruit garden, where it 
becomes desirable to combine in the same plantation raspberries and other 
fruit-bearing plants, the distance can be somewhat lessened, but even under 
these conditions the plants should not be set closer than 2 feet apart in the 
row and the rows not less than 4 feet apart. 

In home fruit gardens small holes can be opened with a spade, the plant 
roots spread in the ordinary fashion for planting larger plants, and the 

1 Courtesy of The Pennsylvania Farmer. 
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earth returned; but in all cases it should be the aim to firm the earth well 
over the roots of the plants as they are set. 

Cultivation.—Clean cultivation is necessary with red raspberries, 
because, as above stated, they are themselves of a weedy nature, and, in 
order to hold them within bounds, implements which cut all the superfluous 
shoots and root sprouts from the cultivated area should be used. During 
the early life of the plantation it would be found most economical to keep 

the plants in check-rows so that culti- 
vation by horse-power can be accom- 
plished in two directions. Later, 
however, as the plantation grows 
older, it will be found advantageous, 
both in yield of fruit and for economy, 
to allow the plants to form a hedge or 
matted row, and to practice cultiva- 
tion in one direction only. The space 
between the hedges should be plowed 
at least once each year, and whether 
this shall be done in the spring or in” 
the autumn will depend upon the 
locality. 

Fertilizers.—The liberal use of 
stable manure (20 tons per acre) will 
produce large yields of fruit, but the 
use of a complete fertilizer, containing 
nitrogen 4.5 per cent, phosphoric 
acid (available) 7.7 per cent, potash 
13.3 per cent, at the rate of 500 
pounds per acre gives a greater net 
profit at less outlay. 

Pruning.—Red raspberries re- 
quire attention to direct their growth 
and fruit production, at two seasons 
of the year. They should be pruned 
in the summer, during the growing 
season, to regulate the height of the 

canes and induce the formation of 
fruiting wood for the following season, and again during the winter or 

early spring for the purpose of eliminating the canes which bore last season, 
This will allow all the energy of the root of the plant to be directed to the 
production of fruit and the formation of the next season’s bearing wood. 

The summer pruning, which is not generally practiced with red rasp- 
berries, consists in topping the young shoots when they have attained a 
height of from 18 to 20 inches. This induces the development of side shoots 
and the production of additional sprouts from the root. Both these types 

A Youna Piantina Cane or Raspperry 
SHOWING Finrous Roors. 
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of growth are desirable in order to insure as large a growth of wood as the 
plants can carry to advantage. 

The winter pruning is a process of elimination. All canes which have 
served their purpose as fruit producers are removed, as are all dead cr 
diseased canes, thus reducing the demands upon the roots of the plant and 
directing the energy to the wood intended for fruit production. 

Harvesting the Fruit.—Because of the soft character of this fruit, 
it can be successfully harvested only by hand picking. Small receptacles 
holding not more than a pint, and preferably those made of wood, are best 
suited for handling this crop. Under favorable conditions, the yield of 
the better sorts of red raspberries, particularly of the native red and puryle 
cane types, is very large, and where they can be placed upon the market 
quickly after being picked they are a very profitable crop. 

Black Raspberries, or Blackcaps.—The black raspberry, or blackeap, 
because it lends itself to several methods of harvesting and marketing, is 
capable of a wider range of commercial cultivation than any of the tyyes 
of the red raspberry, although it is not capable of withstanding so severe 
climatic conditions. 

Propagation.—The black raspberry does not throw up roct sprcuts, 
and is propagated only from stolons or layers. In order to secure new 
plants the tips of the branches are bent over and slightly covered with 
earth during the month of August, after which they take root readily. 
The rooted tips are usually left attached to the parent stalk until the 
following spring, when the branch is cut 6 or 8 inches above the surface of 
the ground, the roots being lifted, tied in bunches and stored for use or 
carried to the place where they are to be replanted. 

Character of the Soil.—Black raspberries grow best on a soil which is 
fertile and naturally well drained, rather than one which is moist. Strong 
loams of a clayey or gravelly nature are preferred to the lighter sandy soils. 

Preparation of the Soil.—The same general preparation of the soil 
as outlined for the red raspberry is necessary for best results with the 
black raspberry. Preparatory treatment with cultivated crops in order 
to rid the land as thoroughly as possible of weeds is desirable. 

Planting.—The distance at which black raspberries are usually set 
in commercial plantations is 3 feet apart in rows which are 8 feet apart. 
The same method of planting as described for red raspberries—that, is, 
opening a furrow with the plow, placing the roots at the proper distances 
in the row and covering with a turning plow—is very convenient and 
satisfactory. 

Cultivation.—Clean cultivation is equally as desirable for the black 
raspberry as for the red raspberry, because weeds between the rows inter- 
fere with the later operations in the berry field. While cultivation should 
not be carried on so late in the season as to interfere with the harvesting 
of the fruit, it should be sufficiently thorough and continued late enough 
to keep the ground free from weeds. 
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Winter Protection.—In some portions of the Northern states the 
raspberry can be successfully fruited only by giving it some form of protee- 
tion during winter. One of the simplest methods of affording such protee- 
tion is to bend the canes of the plant all in one direction along the line of 
the row and fasten them either by placing earth upon them or pegging them 
down. The roots are slightly loosened on one side of each plant and the 
canes are bent over the roots of its neighbor. After the tops have been 
properly placed a mound of earth is thrown over them. If after cold weather 
sets in the earth covering is deemed inadequate, additional protection may 
be provided by a layer of straw, strawy manure or corn fodder. 

Fertilizers.—Stable manure in moderate quantities, supplemented by 
a fertilizer carrying 4 to 5 per cent of nitrogen, 10 to 12 per cent of phos- 
phoric acid and from 6 to 8 per cent of potash, will prove beneficial. Such 
a fertilizer, if applied at the rate of from 300 to 500 pounds per acre, should 
so increase the yield as to make its use profitable. 

Pruning.—Because of its manner of fruit bearing, the black raspberry 
requires care in annual pruning; in fact, pruning must be done at two sea- 
sons of the year in order to accomplish the best results. The young shoots 
as they appear from the roots in the spring should be tipped or disbudded 
when they reach the height of 18 inches. It is better to go over the plan- 
tation frequently, making three or four trips in all, in order to tip the 
canes when they are about the height mentioned, rather than to delay the 
operation until some of them have reached a height of 2 to 2} feet. The 
early pinching or disbudding induces the development of more numerous 
lateral branches. Shoots which have been allowed to harden and to grow 
2 or 3 feet in height will form few lateral branches. If tipped when 18 inches 
high, a cane should produce four, five, or six lateral branches. If allowed 
to attain a height of 3 feet and then cut back to 18 inches, it is probable 
that not more than two or three lateral branches will be formed; and, 
since these lateral branches form the fruit-bearing wood of the succeeding 
season, it is very desirable that the greatest possible number of branches 
be secured to insure a heavy crop of fruit. It is evident, therefore, that 
summer pruning predetermines the crop for the succeeding year more than 
does any other single cultural factor. 

The second pruning, which is also important, consists in removing the 
canes which bore the last crop of fruit. This work can be done at any 
time after the crop has been harvested, but preferably during the spring 
following the crop. If the work is done in the spring the lateral branches 
borne by the canes which developed from the roots of the mother plant 
should at the same time be shortened to about 8 to 12 inches in length. 
From each bud of these short branches annual growth will be made which 
will terminate in a fruit cluster. 

Harvesting.—Black raspberries to be marketed as fresh fruit for imme- 
diate consumption are always hand picked and placed in either pint or 
quart boxes similar to those used for strawberries. Those to be dried or 
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- evaporated, or to be marketed as dried raspberries, may be either hand 
picked or harvested with a mechanical contrivance called a “bat.” This 
consists of a frame of light lumber a few inches deep backed up by strong 
cloth against which the ripe fruit strikes as it is jarred from the bushes by 
tapping them gently with a light stick or ‘‘bat,” while the cloth-covered 
frame is held under the plants in such a position as to catch the fruits as 
they fall. Such fruits, after drying, are run through a fanning mill to sepa- 

_rate leaves and stems, after which they are hand picked in much the same 
manner as beans, to remove all imperfect and green fruits, as well as those 
which still hold the receptacle. 

THE BLACKBERRY 

The blackberry in the United States is a native bramble of wide distri- 
bution over the eastern and northern part of the country. The fruit of the 
wild blackberry was an important factor in the supply of condiments 
provided by the early settlers. The esteem in which this fruit was held 
led to the cultivation of some of the wild plants producing berries of supe- 
rior size or flavor, or those ripening in advance of the main crop, or such as 

lagged behind and thus extended the season for the fresh fruit. Such 
selections from the wild blackberries and their seedlings furnish the culti- 
vated sorts of today. What may yet appear is suggested by some of the 
remarkable hybrids which have already been produced in this genus such 
as the Logan berry. The chief considerations in the selection of a location 
for a blackberry plantation are the facilities for harvesting and marketing 
the crop and the moisture condition of the soil. The fruit of the blackberry 
is highly perishable and will not endure rough handling in harvesting or 
long journeys over rough roads. 

Few crops are more adversely affected by a lack of adequate moisture 
during the period of development and ripening than the blackberry, but 
an excess of moisture during the dormant period is equally as detrimental. 

Soil.—The blackberry is not exacting as regards the general type 
of soil and will do fairly well on a clay, clay loam or sandy loam. The 
largest yields are on deep, rich soils which provide an extensive feeding 
area for the roots of the plants. 

The preparation for blackberries should be such as to provide a 
deep, mellow root area and the best possible protection against rank 
growths of annual weeds. A hoe crop such as corn, beans or potatoes, 
if properly tended, leaves the area in the best possible condition for the 
small fruits. 

While the roots of the blackberry are perennial, the canes or branches 
are practically biennial. The shoots spring up and grow one season from 
the fruiting canes of the following season, after which they die and should 
be removed to make room for the new growth of the following year. The 
fruit is borne only on wood of last season’s growth in the standard high 
bush blackberries and dewberries, but the Himalaya and ever-bearing 

29 
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types have perennial canes and do not therefore lend themselves to this 
type of renewal. 

Propagation.—The plantation of the standard blackberries can be 
increased in either or both of two ways, as follows: The plants, in addition 
to throwing up strong shoots or canes from the crown, throw up suckers or 
root sprouts, which may be allowed to develop and later be lifted as inde- 
pendent plants, or lateral roots of strong plants may be dug during the 
autumn or early spring and placed in sand much the same as are ordinary 
cuttings, except that blackberry root cuttings are cut to pieces 2 to 3 
inches in length and should be entirely covered with sand or light soil to 
the depth of 2 to 3 inches. Nurserymen propagate their supply of plants 
largely by the root-cutting method. In one season root cuttings of this 
sort should produce strong plants for transplanting. The dewberry and 
certain blackberry hybrids take root at the tips, the same as do black 
raspberries, and new plants are secured by covering the tips of each plant 
with earth tovards the end of the annual growth pericd. 

Planting, Tillage and Fertilizers.—Blackberries are for the most part 
rank-growing plants and require liberal distances in and between the rows. 
A common planting plan is 4 feet in the row and 8 to 10 feet between the 
rows. In general, the best time for establishing a blackberry plantation is 
in the spring and, as growth normally starts early, the work of planting 
should be done as early as soil conditions will permit. 

As the blackberry plants will not fully occupy the land the first season, 
it is customary to use some inter-crop, such as potatoes or beans, to cen- 
tribute towards the cost of maintenance. 

The tillage of the blackberry plantation should be such as to hold 
weeds and suckers in check and maintain maximum moisture and growth 
conditions, but cultivation should cease early enough to induce the plants 
to ripen their wood thoroughly before winter. 

If the soil on which the blackberry plantation has been established 
appears to require fertilizer, experience dictates that the best results will 
in general be secured by the use of liberal applications of stable manure. 

Pruning and Training.—The blackberry plant normally preduces long, 
slender, non-branching shoots. These, where the soil is strong, grow long 
and produce less fruit than those which have been pruned. A ecmmon 
practice is to pinch the terminal bud of each shoot as soon as it reaches a 
height of 2} feet with moderate growing varieties, or 3 feet with robust 

growing sorts. This induces the formation of lateral branches which 
increases the number of buds from which fruit-bearing twigs will develop 
the following spring. The pruning causes the main stem of the shoot to 
thicken and stiffen and consequently make it better able to carry a large 
erop of fruit without a trellis. The lateral branches which are induced to 
develop on the pinched-back shoots should be shortened to 10 or 12 inches 
before growth starts in the spring. 

Harvesting.—-The fruit should be harvested as soon as well colored, 

ie 
, 
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and only firm, sound berries should be sent to market. A few over-ripe 
fruits in a box will shorten the marketing period of the whole box, as will 
rough handling in picking cr transporting the fruit to market. Quart boxes 
are as large a receptacle as blackberries can be successfully marketed in, 
but the crates may run from 12 to 36 quarts capacity. 

THE CURRANT 

There are three general groups of currants cultivated to a greater or 
less degree in various parts of the United States. In general, however, the 
culture of the currant is confined to the northern half of the country, 

CurRANTS SHOULD Finp A Puace In Every Home Garpen.! 

as none of the forms are able to withstand heat as well as they do cold. 
Of the three types represented by the common red, the Black and the 
Crandall, the Red is by far the most important from a commercial stand- 
point and is the form most generally cultivated. The other two are spar- 
ingly grown for special purposes. As currants are in little demand as fresh 
table fruits, but are almost universally used for the preparation of jellies, 
jams, preserves or for canning in mixture with sour cherries or red rasp- 
berries, they are restricted commercially. This should be borne in mind in 
planning a small fruit plantation. While the currant should be found in 
every home fruit plantation throughout the northern tier of states on 

' Courtesy of The Pennsylvania Farmer. 
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account of its hardiness, and early and persistent fruit production, it would 
be an easy matter to carry the commercial production beyond profitable 
limits. Then, too, the currant is a fruit that is relatively expensive to pick, 
as the work must all be done by hand. 

Soil Requirements.— The currant thrives best on a deep, moist, yet 
well-drained loam or sandy loam, but will thrive and produce on a great 
variety of soils, provided they are arable and neither too wet nor too dry. 

The soil should be well pre- 
pared by deep plowing and 
thorough fining for the re- 

ception of the young plants. 
In addition, it is well to give 

the land a year of preparatory 

treatment with crops which 
will tend to put it in good 
physical condition, and at the 
same time eliminate weeds, 

either through clean culture 
or by the use of a crop which 

is dense enough to smother the 
weed growth. Currants are 

usually set in rows 6 feet 
apart and the distance between 
the plants in the rows varies 
from 3 to 5 feet. If it is de- 
sirable to maintain cultivation 
in both directions throughout 

the greater portion of the life 

of the plantation, the plants 
should be allowed either 4 or 
5 feet in the row. Strong one 

or two-year-old plants should 
chosen and the planting can 

done either in the autumn 
or spring, according to the pre- 

Wuire Currants. vailing practice of the locality. 
The usual care exercised in 

pruning the roots and tops of fruit trees at transplanting time should be car- 
ried out with the currant. The fruit-bearing habit of the plant should be 
carefully observed and the later pruning carried on in such a way as to pro- 

vide as much bearing wood as the plant will carry and yet not overburden it 
or allow wood of too great age to accumulate in the bush to the detriment of 

high production or quality of the fruit. Wood more than three years of age 
should be removed. A little fruit is borne on the base of shoots of last sea- 

son’s growth, but the main crop is borne on wood two or three years of age. 
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Culture and Fertilization.—Clean culture so as to protect the plants 
from weed competition and for the purpose of conserving moisture should 
be the aim. Strong, vigorous plants are more profitable and are better 
able to resist the attacks of enemies and diseases. Stable manure, bone 
meal or other high grade fertilizers should be used to maintain the plants in 
a high state of growth and vigor. : 

Enemies and Diseases.—If the plants become infested with the currant 
worm, as the red sorts are almost certain to be, the plants should be thor- 
oughly sprayed with a solution of Paris green, 5 ounces to 30 gallons of 
water, or dusted with white hellebore. If mildew is troublesome, Bordeaux 
mixture should be used. As a rule, however, currants are not as.seriously 
affected by mildew as are the gooseberries. 

Harvesting the Fruit.—Currants should be carefully picked so as to 
maintain the little grape-like clusters of fruit intact. Berries torn or 
stripped from the stems do not keep or ship as well as those carefully 
handled. The most popular receptacle for shipping currants is the quart 
strawberry box, but carefully picked currants will carry well in 4 or 10- 
pound climax baskets with scale board covers. 

GOOSEBERRY 

The gooseberry of Kurope was early brought to this country by the 
colonists, but, like the grapes which they brought, it was not suited to the 
new conditions. An acceptable substitute was found in the wild gooseberry 
of the realm, and from these wild plants, or their seedlings, have developed 
the most valuable of the sorts adapted to eastern United States. The 
European sorts have proven better suited to the extreme northwest condi- 
tions in the United States and are there cultivated to a limited extent. 
In general, however, the basis of the commercial gooseberry industry is 
the American varieties. 

The cultural range of the gooseberry coincides in general with that of 

the currant, but it is able to withstand a slightly higher temperature than 
the currant and its southern limit of cultivation extends somewhat tarther 
than that of the currant. 

Soil.—The gooseberry thrives well on a considerable diversity of soils, 
but rich, moist, well-drained loams or clays offer the most congenial condi- 
tions for the plant. Under a favorable environment the plants should 
continue in good condition long enough to produce seven to ten crops of 
fruit, after which the plants will be well spent. 

Preparation of Land.—The area to be planted in gooseberries should 
receive at least one season of preparatory treatment if practicable, before 
the plants are set. This should consist of a crop which is well tilled and 
kept free of weeds, or one which, by reason of its density and rank growth, 
will smother the weeds. 

Plants for Setting.—While the gooseberry can be propagated with a 
fair degree of success from cuttings as well as by layering and mounding, 
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it will, in general, be found best either for the home fruit garden or for the 
commercial plantation to purchase strong one or two-year-old plants of 

the desired sort from a reliable nurseryman. 
Planting.—As a rule the plants should be set in check rows so as to 

permit of cultivation in both directions. Satisfactory distances are 6 feet 
between the rows and 4 to 5 or 6 feet between the plants in the row. Plant- 
ing can be facilitated by opening a dead furrow along the line of the row 

and by marking the field in the oppesite direction so as to indicate the 
points in the row where the plants are to stand. 

Weti-set BRANCH OF GOOSEBERRIES.! 

Cultivation.—Gooseberries form their root system near the surface 
of the ground. Cultivation should conform to the habits of the plants 

and be shallow enough not to be injurious to them. ‘The main purpose 
of cultivation should be to conserve moisture, particularly early in the 

season while the fruit is forming and ripening. 

Fertilizers.—I’ew tests have been made to determine the fertilizer 
requirements of the gooseberry. In general well-composted stable manure 
will prove to be a satisfactory fertilizer.. On extensive plantations where 
fertilizers are evidently required it will be best to inaugurate a simple 
test to determine the combination and amount best suited to the needs of 
the particular plantation. 

t Courtesy of The Pennsylvania Farmer. 
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Pruning.—The natural habit of the plant is to form a bush. Pruning 
should therefore be directed to checking the growth of rampant shoots at 
the proper time and to removing old branches which have served their 
purpose as bearing wood. 

Enemies and Diseases.—The gooseberry suffers as severely from the 
currant worm as the currant itself and is only a slightly less desirable host 
plant. Paris green or hellebore should be applied the same as for currants. 

The great drawback to the successful cultivation of the European 
gooseberry in eastern United States is, as has been pointed out, its suscep- 
tibility to mildew. This disease is so severe and so difficult to combat that 
resistant sorts are generally grown, although the mildew can be held in 
check by thorough applications of Bordeaux mixture or ammoniacal 
carbonate of copper. 

Harvesting.—Gooseberries, because of their habit of growth, can be 
successfully harvested only by hand-picking. Those intended for pie 
making, which is one of the chief uses of the fruit, are picked before they 
have colored and ripened. They are, in other words, picked green, as it 
is the green fruit that is most prized for pie purposes. The usual receptacle 
for gooseberries is the one-quart splint box. 

The ripe fruit is often seen in the American market. The preferences 
of the market should be determined in advance and the fruit harvested in 
the condition demanded, whether it be green or ripe. 

THE CRANBERRY 

The cranberry is one of the native fruits which has contributed an 
important product as well as a large share to the aggregate return from 
small fruits. Its restricted region of cultivation and the peculiar environ- 
ment required by it place it outside the general list of garden small fruits, 
and in an exclusive class. The fact that it thrives only in swampy areas in 
high latitudes and elevations exclude it from this discussion. The general 
requirements of the crop are discussed in Farmers’ Bulletin 176, of the 
United States Department of Agriculture. 
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CHAPTER 9 

GRAPES AND GRAPE CULTURE IN THE UNITED STATES 

By Grorce C. HusMANN 

Pomologist in Charge of Viticultural Investigations, United States 
Department of Agriculture 

The grape has always been and continues to be man’s best standby 

in fruits. It is one of the most important and most extensively grown 

fruits in the country. 
Since the year 1900, the viticultural industry of this country has more 

than doubled itself, now showing as a year’s commercial result in round 

numbers, shipments of 15,000 cars of table grapes, 50,000 cases of canned 

A TypicaL VINIFERA VALLEY VINEYARD IN CALIFORNIA 

grapes, 250,000,000 pounds of raisins, 7,000,000 gallons of brandy, 
50,000,000 gallons of wine and unfermented juice, ete. The vineyard 
acreage exceeds 500,000 acres, the viticultural industry representing, in 
conservative figures, an investment of $300,000,000 and giving employ- 

ment to 150,000 persons. 

There are three distinct viticultural regions in the United States 

which segregate themselves by the grape species grown in them for com- 

mercial purposes. These are: (1) The vinifera region in which the 

vinifera varieties grown for all the various purposes, is located almost 
entirely west of the Rocky Mountains and so much of it in California that 
it might almost be said to be a California industry. At least seventy-five 

per cent of the entire grape output of the United States is from fruit 

of the vinifera varieties. Nearly one hundred per cent of the raisin and 

grape brandies and about eighty per cent of all other grape products pro- 

duced in this country come from California. 
(2) The American Native grape regions in which improved varieties 
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of American Euvitis are grown for table grape, wine and unfermented 
grape juice purposes. ‘This is scattered over the entire United States 
east of the Rockies and west of the Alleghany Mountains, but carried 
on extensively in the States from the Hudson River west and north of the 
Ohio River and that border on the Great Lakes and in the more centrally 
located States of the Mississippi Valley. The great bulk of American 
champagnes and dry wines and unfermented juices come from this region. 

(3) The Muscadine region, in which improved varieties of Rotunde- _ 
folia and Munsoniana are grown for commercial purposes. This region 
is found in the South Atlantic and Gulf States and along the lower Mis- 
sissippi Valley, extending from Maryland, south to Texas on the west, 
thence north along the Mississippi River to Southeast Missouri and 
Tennessee. 

There are more native grape species in this country than in all the 
other countries of the world combined, and America in her native grapes 
has not only given to the world new fruits, but by judicious use of such 
species will make it possible to successfully grow varieties of some of them 
in all parts of the United States. 

Soil.—Soil, location and site will differ greatly with the object in 
view. Some varieties of grapes may be grown on almost any soil. Usually 
those lands are selected that can be prepared and planted with the least 
labor, that are the easiest to cultivate and which produce the largest 
crops. Quality and quantity, however, in most cases do not go hand 
in hand. The best soils for Vinifera and American Euvitis is a gently 
sloping, well-drained, calcareous loam, of sufficient depth, with porous 
subsoil; gravel or small stones in a so'l are not a detriment. Some prefer 
a sandy soil with a gravelly substratum. The best soils for Muscadine 
grapes are the well-drained, siliceous soils found bordering the coast and 
river banks throughout the Atlantic tidewater section, known as sandy 
ridges, as hammock and trucking soils. It should be open and well drained, 
but not necessarily very deep, provided the subsoil is not too heavy, as 
Muscadines have a shallow spreading root system. 

Whether it be intended to grow Vinifera, American Euvitis or Mus- 
cadines, the place should have a good water supply, be of easy access to 
market, and free from late spring frosts. The cellar, pasteurizing or 
packing house should be centrally located on the place, preferably so that 
the grapes can be hauled down grade, or at least on a level: 

Preparation of the Soil.—The soil should be well prepared, ‘cleared of 
large stones, stumps and other obstructions. When a thin hardpan occurs 
closer than 31% feet from the surface, it should be broken by blasting. 
Any wet spots should be carefully drained. If it be a virgin soil, raising 
a crop of grain on it the season previous to planting helps materially to 
put it in good shape. The soil should not only be thoroughly and deeply 
plowed, but subsoiled as well, then thoroughly harrowed and the clods 
crushed with a drag or roller, 
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Fertilizers.—On partially exhausted or poor soil, such manures and 
fertilizers should be applied as will supply the deficient ingredients. A 
liberal application of barnyard manure is usually advisable. If the soil 
lacks in fruit-producing qualities, potash is needed; if more plant-growth 
is desired, nitrogenous fertilizers should be applied. 

Choice of Varieties to Plant.—<As to varieties of grapes to plant, each 
locality largely determines for itself, grape growing being perhaps more 
dependent on selection of varieties with reference to soil, climate, location 
and other conditions than any other fruit. The writer has often seen such 

PickING AND HavuLING WINE GRAPES 

radically different results with the same variety—planted in vineyards 
only a short distance apart—that it hardly seemed possible that they were 
the same variety. It should first be determined for what purpose it is 
desired to grow grapes and select varieties suited for such purpose and 
even then best results can only be expected where soil, climate and other 
conditions best suited for the variety and purpose are chosen. Usually 

it will be well to select such varieties as have proven valuable for such 
purposes in the immediate vicinity. Should a grower embark in an 
entirely mew district where grape growing has not been tried, he will 

have an opportunity for displaying good judgment and perhaps growing, 

from seed, new varieties adapted to the locality, thus becoming a path- 
finder for those who follow in his lead. 

The Vinifera varieties commercially grown for the different purposes 
in this country are Alexandria, Alicante, Bouschel, Black Hamburg, 
Burger, Cabernet, Sauvignon, Carignane Chasselas de Fontainebleau, 

Cinsaut, Dodrelabi, Emperor, Flame Tokay, Green Hungarien, Grenache, 
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Listan, Malaga, Mission, Mondeuse, Mourastell, Muscadelle du Bordelais, 
Olivette blanche, Olivette noir, Pedro Ximines, Petit Syrah, Pinot de 
Chardonnay, Purple Damascus, Saint Macaire, Sauvignon Vert, Simillon, 
Sultana, Sultanina, Sylvaner, Traminer, Valdepenas, Velt-liner, Vermen- 
tino and Zinfandel. As vinifera varieties are not phylloxera resistant 
and no way has been found to eradicate it from vineyards, it is conceded 
the only way to successfully combat the phylloxera in all soils which can- 
not be cheaply and sufficiently flooded to kill it, is to establish vinifera 
vineyards on phylloxera resistant stocks. 

Of American Euvitis varieties. At present nine-tenths of the plant- 
ing are of Concord. The next most important variety is the Delaware. 

A Tyrtcant VintrerA Hitisipe VINrYARD IN CALIFORNIA 

Other varieties, grown more or less extensively, are Agawam, Barry, 
Brighton, Brilliant, Campbell, Carman, Catawba, Champenel, Clevener, 
Clinton, Cynthiana, Diamond, Diana, Dutchess, Elvira, Eumelan, Goethe, 
Herbemont, Herbert, Isabella, Ives, Jefferson, Lenoir, Lindley, Moores, 
Missouri Riesling, Montefiore, Niagara, Noah, Nortons, Pierce, Salem, 
Wilder, Winchell, Wooden and Wyoming. 

Of Muscadine varieties. The Scuppernong is today more extensively 
grown than any other variety. The other catalogued varieties being 
Eden, Flowers, James, Memory, Mish and Thomas. 

Propagation.—In ordinary practice, grape vines are propagated from 
seed, from cuttings, by layering or by grafting. Seedlings should only be 
used when it is desired to originate new varieties. 

Cuttings should always be made from young, well-matured wood 
and preferably from medium-sized, short-jointed wood. To make cuttings, 
cut close below the lower bud, making the cut somewhat slanting, and 
leave about an inch of wood above the upper bud. If a small piece of the 

old wood or a whorl of buds can be left at the butt end of the cutting, so 
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much the better. The length of the cuttings may vary from eight to 
twenty inches, depending on the climatic and other conditions of the 
locality in which they are to be planted. Keep dormant until they are 
planted. Plant in spring after the ground has become warm enough. 

Layers.—All varieties of vines may be propagated by layers. Mus- 
cadines are nearly always propagated in this manner, but with other 
species layering is only resorted to with varieties which do not root easily 
from cuttings. In layering, choose canes of last season’s growth, pref- 
erably those that start near the base of the vine. Canes may be layered 
either in fall or in spring. 

Grafting.—Bench nursery and vineyard grafting are resorted to in 

AMERICAN Evvitis PruNED AND TRELLISED 

general vineyard practice. Bench grafting is done on benches or tables, 
usually indoors during the winter. Cuttings of resistant varieties that 
root easily or good young plants are usually bench grafted. The grafting 

of vines growing in the nursery is called nursery grafting. This is usually 
resorted to with varieties resistant to phylloxera, that do not grow readily 
from cuttings. They are grafted with vinifera or non-resistant varieties 
and the resultant vines planted in the vineyard. In vineyard grafting, the 
vines growing where they are to remain are grafted. 

Some of the important practical advantages of grafting are: (1) 

Changing worthless vines into valuable ones. (2) Insuring non-resistant 

varieties by grafting them on resistant stocks. (3) Obtaining quickly 
plenty of wood for grafting purposes, by grafting new or scarce varieties 
on strong vines. (4) Producing resistant vineyards, by grafting valuable 

resistant direct producers on roots of growing vines to make roots of 
their own. 

Planting, Plowing and Cultivating.—In California, where most of 
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the Vinifera regions of the United States are located, the practice has been 
to plant the vines seven feet apart each way, no trellis, but simply stakes 
being used as supports. This enabled the growers to plow and cultivate 
lengthwise and crosswise. Now the tendency is to plant farther apart, 
some planting 8x 8, others 6x 10, others 9x9, others 8x 10 and 8x 12 
feet apart. Since the Sultana and Sultanina grapes for seedless raisins and 
some of the choicer varieties of table grapes are extensively grown for 
shipping purposes, better results with such being had by growing them 
on trellis, trellis are coming into general use with them. The vineyards 
are all plowed twice each year. In the first plowing, the soil is usually 
thrown away from the vines and in the second plowing it is thrown up 
to them again. The vineyards being cultivated frequently early in the 
season, the cultivation being abandoned after the spring rains are over. 

TypicaL RoTunDIFOLIA ARBORS 

The American Euvitis varieties grown in the States east of the Rocky 
Mountains are usually planted in rows 8 feet apart, with the vines 8, 
10, even 12 feet and more apart, in the rows. A plain trellis of posts, 
24 to 30 feet apart, is used, the end posts being firmly braced, to which 
sometimes only two, but generally three strands of No. 10 or 12 wire are 
fastened, the first, second and third wires being 24, 40 and 56 inches, 
respectively, from the ground. Of late years many use a modification 
of the Munson trellis. In this, pieces of 2x4 inch joist or their 
equivalent 20 inches long are firmly spiked to the side or on top, when 
posts are sawed off at the right height (41% to 5 feet above the ground) 
for the purpose. The two outer wires are stretched on the ends of the 
cross joist and the lower wire is either stapled against or run through 
the posts at the desired distance below (about six inches). The vine- 
yards are plowed twice and cultivated frequently. Too late cultivation, 
however, is apt to keep the vines growing too late in the season, caus- 

ing unnecessary growth, which does not ripen. 
In growing Muscadines for commercial purposes the system of train- 



104 SUCCESSFUL FARMING 

ing almost exclusively followed is an overhead arbor. When planted in 
sufficient number to be called a vineyard, the vines are usually set 10 x 20, 
15x 15, or 20 x 20 feet apart. In the overhead system, a durable post, 
reaching seven feet above the ground, is planted at each vine. Rows of 
well-braced posts are set at the ends of the rows on all four sides of the 
vineyard. From the tops of these posts, governor wires are run along the 
tops of the inside posts in both directions, two feet apart. Parallel with 
the governor wires other wires are run across these, so as to regularly cover 

the entire area. Some growers construct the arbors entirely of wood, 
using slats instead of wires. In training the vines to such arbors, a single 

trunk should be allowed to grow from the ground alongside the post and 

VINIFERA VINES PRUNED TO CANES IN CALIFORNIA 

when it has reached the top, it is pinched in or cut off, to cause it to throw 
out shoots which are allowed to grow and spread over the arbor. After 

this, the general practice is to do no more pruning under the supposition 
that the vines naturally prune themselves. It is also a mooted question 
with the growers whether Muscadines should or should not be cultivated. 

Iixperiments by the United States Department of Agriculture in recent 
years not only go to show that other methods should be employed and 
that the vines should be regularly cultivated, but far better fruiting results 

and better fruit will be had by different training and thorough pruning 
methods. 

Pruning.—Details of the many methods practiced in pruning grapes 
cannot be discussed in this paper. In California, two principal methods 
are practiced, commonly called cane and spur pruning. Of these two 
methods there are all kinds of combinations and modifications. The same 
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holds true with the methods employed east of the Rocky Mountains with 
American Euvitis, it being in the training methods and not the pruning 
that they differ. All the systems have the same underlying principle, 
namely, the grape usually bears its fruit on shoots of the previous year’s 
growth. ‘Therefore, the pruning should be so as to renew the wood at 
a given point from year to year, through this regulating its production 
and keeping the plants thoroughly shaped and under constant control. 

With a thorough knowledge of the nature of the vine, it is easy to 
prune correctly. However, the nature of no fruit-bearing plant is so little 
understood by horticulturists. Many horticulturists easily learn to prune 
other fruit-bearing plants, but fail to master the vine and the same state- 
ment is equally true of grafting it. 

Diseases and Insects.—Of serious insect enemies of the grape east 

VINIFERA VINES PRUNED TO SPURS IN CALIFORNIA 

of the Rocky Mountains should be mentioned the Grape root-worm, 
Grape vine flea-beetle, Grape berry-moth, Grape curculio, all of which 
can be combated with arsenical sprays. 

Against the rose chafer, arsenical sprays, clean culture of land and 
hand extermination at times become necessary. 

Against the Grape leaf-hoppers, clean culture of land, turning sheep 
into the vineyard immediately after the vintage to pasture on grape 
‘leaves and other rubbish and when the hoppers are nymphs, spraying 
with whale oil soap and nicotine, are among the most effective remedies. 

Of grape diseases especially destructive east of the Rocky Mountains 
are black rot, downy mildew, powdery mildew and anthracnose. All of 
these are controlled by systematic spraying with Bordeaux mixture. 

In California, some seasons, considerable damage is done by the 
Grape leaf-hopper and powdery mildew. The so-called California vine 
disease, which has in the past wiped out thousands of acres of California 
vineyards, is now seldom heard of. 
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The grape phylloxera has been and continues as the most serious 
menace to vinifera vineyards. Against this the vineyards are completely — 
insured, by establishing them on resistant stocks. 

Picking Grapes.—Grapes for all purposes, except those converted into 
raisins and dried grapes, are picked in boxes or trays and taken either to 
the winery, syrup juice or canning plants or packing house. 

For wine, syrup and unfermented juice purposes, the vintage begins 
when the grapes have about reached the ripening stage and continues 
until all are harvested and those picked last are overripe and beginning 
to shrivel. The higher the sugar content of the grapes, the richer the 
unfermented juice and the finer the quality of the wines made from them. 

Table grapes for shipping purposes and grapes for canning and other 
culinary purposes are picked at the stage of ripeness, which the purposes 
they are used for demand; in each instance, however, earlier than for wine, 
syrup and juice purposes. 

In the packing houses, table grapes for shipping purposes are care- 
fully picked over, all decayed and inferior berries being carefully removed. 
In the American Native grape region, they are then packed, shipped and 
sold in grape baskets. 

In California, there are two distinct lines in the table grape business, 
namely, grapes that are packed, shipped and sold in crates and sold as 
generally are those from the American Native grape regions, without 
being stored and as soon as the shipments reach their destination. 

The other line of California table grapes are the late ripening storage 
grapes, which are packed with specially prepared red wood sawdust 
into either drums or small barrels, holding from 30 to 50 pounds of grapes. 
These may be shipped and sold directly, or after being picked, are some- 
times placed in cold storage in California before shipment in refrigerated 
cars, or shipped in such cars and placed in eastern storage houses on 
their arrival, to be sold at the most opportune time. This line of packed 
grapes already cuts into the shipments from foreign countries, reaching 
this country as so-called Malaga grapes packed in cork dust. It is only 
a matter of relatively short time when all such Malaga grapes will be 
grown in and supplied by California. 

Almost all the raisins and dried grapes are produced in California, 
in the raisin belt of which the climatic conditions are ideal for such pur- 
pose. The summers are usually rainless and the nights so free from dew 
or moisture that a piece of tissue paper, after lying out all night, is crisp 
and stiff the next morning without a particle of moisture showing. There 
are some showers in October. Frequently it rains enough in November 
to cause considerable damage to partly dried raisins or grapes. 

In California, picking raisin grapes commences the middle of August, 
the season often lasting into November. It takes from three to four 
pounds of grapes to make one pound of raisins or dried grapes. The time 
necessary for drying and curing a tray of raisins is about three weeks, 

——— =< 
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depending on the weather, the earliest picked grapes drying in ten days 
and the later ones often taking four weeks or more. The method of 
drying is very simple. The bunches are cut from the vines and placed on 
shallow trays, 2 feet wide and 3 feet long and 1 inch high, on which the 
grapes are allowed to sun dry, being turned from time to time by simply 
placing an empty tray upside down on the full one and then turning both 

PickING AND DryInG Raisin GRAPES IN CALIFORNIA 

over and taking off the top tray. Some dip and scald the grapes, to 
cleanse the fruit, to hasten its drying and to give the fruit a lighter color. 

The layer and seeded raisins are mostly made from the Alexandria 
grape. ‘The seedless raisins from the Sultana and Sultanina. The seed- 
ing, grading, packing and shipping of raisins have become separate 
branches of the industry. 
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CHAPTER 10 

THE POME FRUITS 

By Joun P. Stewart, Pu.D. 

Professor of Experimental Pomology, The Pennsylvania State College 

These fruits, which include the apple, pear and quince as the principal 
members, constitute the most important group of fruits in temperate 
climates. In the United States, as indicated in the thirteenth census, their 
combined value during the year preceding this census was $91,659,335, or 
nearly two-thirds of the total value of all orchard fruits. The latter total 
was $140,867,000. Among the pome fruits, the apple is by far the most 
important. Its value in America in the above-named year was $83,231,492, 
or more than 90.8 per cent of the total for the group. The pear comes 
second in value with a total production of $7,910,600, or 8.63 per cent of 
the total for the group, while the quince showed a value of only $517,248, 
or but little more than one-half of one per cent of the group total. 

THE APPLE 

Origin.—All the true apples have descended from a wild form in 
Kurope known as Pyrus malus. Most of the crab-apples have come from 
the wild Pyrus baccata of Siberia, which is commonly known as the Siberian 
crab. The Yellow and Red Siberian are probably as close to the original 
type as any varieties now grown. Most of the so-called crabs now in culti- 
vation are hybrids, and are known botanically as Pyrus prunifolia. The 
Hyslop, Transcendent, Florence, Sweet Russet and Whitney are of this type. 
They are supposed to be hybrids between the true crabs and true apples. 
(See Budd and Hansen, Horticultural Manual, Vol. 1, pp. 161-62.) 

The other source of crabs is the native American form, known as 
Pyrus coronaria, and especially the large western type which has been 
further distinguished by the name of Pyrus voensis. The fruit of the latter 
often attains a diameter of two and a half inches or over, and keeps easily 
until the following summer. It is much like the quince in quality, however, 
and is suitable only for culinary uses. The principal varieties from this 
source are the Soulard, Kentucky Mammoth, Mercer and Howard. They 
are of chief value to the northwest section of the Mississippi Valley and 
northward. At present the number of apple varieties is very large. In 
America alone between 1804 and 1904 over 7200 distinct varietal names of 
apples were published, besides 383 named varieties of crabs. It is needless 
to say that the great majority are worthless. 

Cultural Range.—In eastern America the apple is grown commercially 
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from the plateaus of Georgia and Alabama on the south to Quebec and Nova 
Scotia on the north and east. On the Pacific Slope it succeeds well from 
the south-central portion of California to British Columbia. Between 
these regions it is grown more or less between parallels 33 and 46 degrees 
north latitude, except where the moisture is insufficient. With proper 
selection of varieties and care, good home orchards or moderate-sized 
commercial plantings can be grown successfully over practically all this 
region. The range of the crabs extends farther north. 

Propagation.—Apples are propagated by root or whip grafting in 
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winter on whole or piece roots, by crown grafting in the spring or by 
budding in late summer or early autumn. There is little or no difference 
between these methods so far as the growth of the resulting trees in the 
orchard is concerned. 

The seeds to produce the roots used as stocks come largely from France, 
though some are also produced in Vermont. The former come from the 
so-called French crab, which is nothing but the wild native apple or Pyrus 
malus of France. The seedlings from them are produced chiefly in the 
soil of the Kansas River Valley. 

In the central northwest these stocks are not sufficiently hardy, and 

1Courtesy of The Macmillan Company, N. Y. From ‘‘ How to Choose a Farm,” by Hunt. 



110 SUCCESSFUL FARMING 

seedlings of the crab hybrids or of the pure Pyrus baccata are much preferred 
as the root stocks for those sections. Budding or crown-grafting is best 
when these stocks are used. 

Dwarf apple trees are formed by grafting or budding on French Para- 
dise stock, and semi-dwarfs by working on doucin stock. They are much 
used in Europe, but thus far have found little favor in America. 

Location and Soil for the Orchard.—Many orchards are permanently 
handicapped by unsuitable locations, and many of their defects might 
easily have been avoided by proper foresight and care. The chief character- 
istics of the suitable location are good topography, proper soil, a convenient 
water supply and ready access to market or good shipping points if the 
orchard is to be commercial. A good topography is one that is moderately 
rounded or sloping and is enough higher than its immediate surroundings 
to give good drainage of cold air and water. Too much slope, however, 
is always objectionable, and a grade of two or three per cent is usually 
sufficient, especially if some sharper depression is near. The direction of 
the slope is of little or no importance, except possibly near the northern 
or southern limits of culture, in which cases the southern or northern slopes, 
respectively, are generally best. 

The suitability of the soil seems to depend largely upon the character 
of the subsoil, as good orchards occur on all classes of top soils, from dense 
clays to light sands. A good subsoil is comparatively open and porous 
for about one to three feet below the surface, and then becomes compact 
enough to hold the moisture fairly well, but not so well as to give the trees 
“wet feet.”” For the first six or eight inches, a loamy soil with a moderate 
admixture of sand and gravel is usually very good. The so-called ironstone 
soils, or those derived from many of the red shales or sandstones, are often 
excellent. The presence of old and productive trees under similar condi- 
tions in the neighborhood is also a valuable indication. 

Not all these conditions are needed, however. Many good home 
orchards have been made with some of the conditions less favorable, and 
their advantages are sufficient to warrant some risk in securing them. 

Varieties.—The proper selection of varieties for the location involved 
is extremely important. Fortunately, much assistance can now be secured 
from the pomologists, horticulturists and horticultural societies of the 
various states, and also from the publications of the U. 8. Department of 
Agriculture, such as Bulletin 151 of the Bureau of Plant Industry. Per- 
sonal preferences and local experience should also be considered, whenever 
available in reliable form, and the following general advice should be 
useful. 

For the home orchard or local market, a much wider range and greater 
number of varieties are desirable and generally available than for the com- 
mercial orchard. Among the early varieties, named in the order of ripen- 
ing, the Yellow Transparent, Oldenburg and Wealthy are among the best, 

and they thrive practically across the continent. They are chiefly valuable 



PE POME FRULTS 111 

for culinary use, and are all early bearers. For dessert use, the Early 
Harvest, Benoni, Maiden Blush, Gravenstein and Jefferis cover about the 
same season and are almost as widely adapted, at least for home orchards. 

For the later varieties, more attention should be given to the section in 
which they are to be grown. In the general belt from New England to 
Ontario and Michigan, the McIntosh, Hubbardston, Northern Spy, 
Tompkins King, Baldwin, Rhode Island Greening and Roxbury are the lead- 
ing sorts, although many others are also grown. This is known as the 

Baldwin belt.- The varieties in it and those later are named approximately 
in order of maturity. 

In the next area south, extending roughly from New Jersey and Vir- 
ginia to Kansas and Oklahoma, the leaders are Grimes, Jonathan, Rome 
Beauty, Stayman Winesap, York Imperial, Ben Davis or Gano, Black-twig 
or Paragon, and Winesap. It is known as the Winesap belt. The first two 
or three varieties used in it are also frequently valuable in the Baldwin belt, 
and vice versa. The Red Astrachan, Primate, Summer Rambo, Fall 
Pippin, Smokehouse and Delicious also do well in many parts of both of 
these regions. 

Still farther south, from North Carolina to Texas, the White Juneating, 

Red June, Horse, Kinnard, Buckingham, Terry, Buncombe and Shockley 
are the principal sorts. In the Colorado-Utah section, the leading varieties 
are much the same as those in the Winesap belt, with the Summer Pear- 
main, White Pearmain and Yellow Bellefleur in addition. 

In the central northwest, or the general district including Wisconsin, 
Minnesota, the Dakotas and their immediate surroundings, only the 
hardiest varieties will succeed. For this district the first three early varie- 
ties named above are among the best. Others available are Tetofski, 
Borovinka, Charlamoff, Alexander, Hibernal, Gideon, Peerless, Okabena, 
Plumb Cider, Northwestern, Newell and Patten. This is rather a formi- 
dable list, both in names and quality, but in the latter respect the Wealthy, 
Peerless and Patten are best. 

For the favorable mountain valleys of western Montana, Idaho, 
British Columbia, Washington, Oregon and Nevada, the following varieties 
are prominent in one or more sections: Gravenstein, Fall Pippin, Ortley, 
McIntosh, Grimes, Jonathan, Banana, Esopus, Wagener, Rome Beauty, 
Stayman Winesap, Delicious, Winesap and Yellow Newtown. 

In California and northward along the coast, the more valuable sorts 
are the Red Astrachan, Red June, Gravenstein, Fall Pippin, Grimes, 

Jonathan, Esopus, Tompkins King, White and Blue Pearmains, Wagener, 
Yellow Bellefleur, Missouri Pippin, Gano, Yellow Newtown and Winesap. 

These lists, supplemented with state and local inquiry to fit the immedi- 
ate places concerned, should enable one to make satisfactory plantings 
almost anywhere in the apple-growing region of North America. 

Purchase and Handling of Nursery Stock.—After deciding upon the 

varieties, the best way to get the trees is by direct order from responsible 
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nurseries. It is immaterial where the nursery is located, provided the 
trees it furnishes are true to name, thoroughly healthy, entirely dormant, 
fully matured before digging, and free from all evidence of faulty storage 
or improper handling of any kind. The wood should not show any conspicu- 
ous blackening at the heart, and the roots should show entire freedom from 
woolly aphis, crown-gall, hairy root or borers. 

One-year-old trees of good medium size are usually best, and in no 
case should they be older than two years from the bud or graft. One-year 
trees usually cost less, are more easily shipped and transplanted and their 
heads can be properly formed, which is not always the case with older trees. 

It is well to order early, although the trees may be held at the nursery 
subject to shipment at planting time. Fall planting is often advisable 
where the winters are not too severe; otherwise, planting should be done 
in the spring as soon as the soil is fit. When received the trees should be 
examined and “heeled in” if practicable, with the dirt packed closely about 
the roots and the tops sloping toward the south or southwest to reduce the 
danger of sun-scald. Before planting, the roots should be shortened back 
to about six or eight inches and those broken or bruised should be removed 
with a smooth cut above the point of injury. 

Laying Out the Orchard.—The orchard may be laid out either on the 
square or the hexagonal plan. The latter gives about 153 per cent more 
trees to the acre at the same distance apart, or 153 per cent more space for 
each tree at the same number per acre. The former, however, is rather 
better for inter-cropping, spraying, etc., and in general is rather more 
simple to care for. 

A good planting distance is 40 by 40 feet for the permanent trees, with 
& semi-permanent or filler set in the center of the square. In the case of 
the smaller-growing varieties, the central trees may often remain indefi- 
nitely, without disturbing the general plan of the orchard. Where inter- 
cropping is desired, the permanents may be set at 32 by 48 or thereabouts, 
and then have the semi-permanents placed in the centers of the long sides, 
with very satisfactory results. The latter plan allows two more trees to 
the acre than the square at 40 by 40, or a total of 56 trees, including both 
fillers and permanents. 

The number of trees allowed per acre for any distance in the square 
or rectangular arrangement may be readily found by determining the num- 
ber of square feet in the square or rectangle formed by the nearest four 
trees, and then using this number to divide 43,560, the number of square 
feet in an acre. To find the number needed in the hexagonal arrangement, 
find the number allowed by the square plan at the specified distance and 
then increase this number by 15.47 per cent. 

The square or rectangular arrangement can be laid out readily by 
plowing straight, deep furrows for the rows and then drawing a chain or 
other drag across them at the distances required for the trees. The hex- 

agonal plan is best laid out by means of a couple of light wires or chains, with 
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one end of each fastened to a single 23-inch ring and with a similar ring 
attached to the free end of each. These chains or wires must be exactly 
equal in length, and they should just reach over stakes set at the distance 
desired for the trees. 

Planting the Trees.—The avoidance of all unnecessary root-exposure 
and thorough firming of the soil about the roots are the principal secrets of 
success in tree planting. The soil on the immediate surface, however, 
should be left rather loose. If the trees or soil are inclined to be dry, the 
roots may well be soaked in water for several 
hours before planting, but water is seldom 
or never needed in the holes themselves. 
Set the trees from one to three inches deeper 
than they stood in the nursery. 

Little or no fertilization is needed at 
planting asarule. A good mulch of strawy 
stable manure, however, will often help 
greatly. It or any other mulch should be 
accompanied by proper protection against 
mice, and a screen of galvanized wire with 
two meshes to the inch and about eighteen 
inches square will probably prove most satis- 
factory for this in the long run. 

Forming the Heads.—If one-year 
“whips” are used, the only pruning needed 
at planting time is to cut them off at the 
height of twenty to thirty inches. As soon 
as possible thereafter, four or five branches 
should be selected to form the general frame- 
work. The lowest of these limbs should be about 25 to 30 inches above 
the ground, as the original height of this limb is the permanent one. 

The other three or four frame-work limbs should be selected above, at 
intervals of six or eight inches, if possible, and with an even distribution 
around the trunk so as to balance the top properly. ‘This selection is 
probably best made in the early part of the season’s growth, at which time 
the extra limbs should be rubbed off. In the open-center type of tree, 
which is preferable for most varieties and localities, the central leader 
should be eliminated at this time and should be kept from reforming later. 

This is usually sufficient for the first season or two, unless some of the 
limbs get too long or begin greatly out-growing the others; in which case 
they should be headed back. 

At the beginning of the next season some of the frame-work limbs will 
need heading back to keep the tree in balance and avoid too rangy a growth. 
Each of the primary limbs should develop two good branches during the 
season following their selection, and all the others should be rubbed off 

A PrRopertY PRuNED YOUNG 
AppLeE TREn.! 

1Courtesy of The Macmillan Company, N, Y. From “The Principles of Fruit Growing,’”’ by Bailey. 
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early. These branches in turn should produce not more than two branches 
each for the general frame-work, after which the tree-head may be con- 

sidered formed. 
Later Pruning.—The above work should be completed usually by the 

middle of the third season. After this the pruning should be reduced as 
much as possible until the trees come into bearing. A little thinning out 

in the dense places, removal of the crossing or plainly superfluous limbs, 

and an occasional heading back of the extra-vigorous branches will be 

“ 

Appte Orcuarp Favorep By Tyrer or Sor..! 

sufficient and all that should be given if rapid growth and early fruiting 

are desired. 

The fruit spurs should always be saved and also the early blossoms, 

unless they become too numerous, in which case the fruit should be thinned. 

A little fertilizing of the right sort will avoid any possible injury from early 

fruiting and the early formation of the bearing habit is usually desirable. 

In all pruning, make the cuts close to the parent branch and avoid 

trimming the limbs to poles. Also keep all blighting twigs off of the main 

limbs, so far as possible, to avoid the formation of the cankers in which the 

winter is passed by the blight organisms. 
Soil Management.—Where tillage is advisable, the most practical 

1Courtesy of The Max millan Company, N.Y. From “How to Choose a Farm,"’ by Hunt, 
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method of orchard development is the use of tilled intercrops followed by a 
winter cover. Potatoes, corn, vegetables or buckwheat are usually satis- 
factory for the intercrops, and rye or rye and vetch are good for the winter 
cover. When buckwheat is used, the rye and vetch combination can be 
sown at the same time, as it does not grow much until the buckwheat is 
taken off. In the other cases, the winter cover should be sown after the 
intercrop is removed, which should not be later than the 15th or 20th of 
September for best results. 

Where the above plan is not desirable, the mulch system is generally 
best, especially for the home orchard. Strawy stable manure, at the rate 
of six or eight tons per acre annually, is probably the best mulch, unless the 
blight becomes too prevalent. Any other kind of vegetation is satisfactory, 
however, and it should be put on frequently and heavily enough to keep 

Toous FOR USEIN REMOVING ROUNDHEADED APPLE-TREE BorER FROM BurrRows.! 

down most of the grass or other growth above the principal root-feeding 
area. Its chief function is moisture conservation, though it naturally also 
adds some plant-food as it decays. Any such mulch should extend out 
at least as far as the tips of the branches, and a clear space of at least six 
to twelve inches should be maintained immediately around the trees. 

In many places all the mulch needed for the first eight or ten years can 
be grown between the trees by the use of alfalfa or other similar plants. 
When it begins to fail, manure or other outside resources should be drawn 
upon. 

Fertilization.—The necessity for fertilization is largely a local problem. 
In general, young trees respond to it much less than those in bearing. In 
either case one of the safest and best applications that can be made is 
stable manure. On mature trees it can be applied at the rate of 6 or 8 
tons annually per acre, while on young trees it may be reduced to as little 
as 50 or 100 pounds per tree. 

1Courtesy of U.S. Dept. of Agriculture, Farm Bulletin 675. 
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When the manure is not available, similar benefits may often be 
secured with an application of about 500 pounds per acre of a commercial 
fertilizer carrying about 5 or 6 per cent of nitrogen, 8 per cent of phosphorie 
acid (P20;), and 3 or 4 per cent of potash (K2O). This is enough for 

bearing trees and it should be supplemented by a mulch or tillage to conserve 
the moisture. For younger trees, the application should be reduced approx- 

imately in proportion to 
the reduction in area 
covered, 

The area of applica- 
tion should be about the 
same as that described 
above for mulches, and 
the best time for the fer- 
tilizer is probably some- 
what after the fruit has 
set. The manure may 
well be applied any time 
during late winter or 

early spring. In any 
orchard it is always best 

to leave a few typical 
trees unfertilized until 
the actual value of the 
fertilization is deter- 
mined. 

Protecting the 
Trees.—The chief ene- 
mies of young trees are 

mice, rabbits, borers and 

the San José scale. The 
screens described above 

are the surest protection 
against the first two, 

though poisoned syrup or 

shot-guns may also be 
useful. 

For the borers, a protective covering, such as the lime-sulphur concen- 

A Power Sprayer Apaprep To Larcs TREEs. 

A gasoline engine gives uniformly high pressure. 

trate more or less mixed with sediment or lime, is often very helpful if 

renewed frequently enough. It can be readily applied either with a brush 
or a coarse spray nozzle and the trunk should be thoroughly coated to a 
height of eighteen inches or more. It should be kept in good shape from 
about the middle of June to the middle of September, after which the trees 

should be gone over carefully and any borers that may have entered in spite 
of the coating should be cut out or killed with a wire. 
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The seale is readily handled by thorough spraying during the dormant 
season with lime-sulphur at a density of 1.03 as indicated by the specific 
gravity hydrometer, or a dilution of about one part of the best commercial 
concentrates to nine parts of water. 

Spraying During the Growing Season.—The materials needed are 
lime-sulphur, lead arsenate, and nicotine solution. The first is used at a 
density of about 1.008, 
which is obtained by dilut- 
ing good home-made con- 
centrates about 1 to 30 or 
the best commercial lime- 
sulphurs at about 1 to 38. 
The second material is 
used at the rate of 2 or 23 
pounds of the paste, or 
half as much of the pow- 
der, in 50 gallons of spray. 
The third is used at the 
rate of about an ounce of 
the 40 per cent nicotine 
preparations to 5 gallons 
of spray, which gives a 
diluted strength of about 
.05 of one per cent of nico- 
tine. All these materials 
may be combined in a 
single application, or they 
may be applied separately 
as the case demands. 

With these materials, 
the principal pests are 
controlled as follows: 

1. If both scale and 
lant lice are present, de- 
: th ; I i oe A Goop Cxiuster or APPLES, BUT WITH SOME 
er the scale application Scas SHOWING. 
mentioned above until the A little more thinning and spraying would have 
first green begins to appear been useful here. 

in the buds, and add the 
nicotine solution above named for the aphids or plant lice, which are 
then just hatched. 

2. Spray with the sulphur and arsenate when the blossoms are just 
showing pink, or slightly before. This is for scab, canker worms or the bud- 
moth. Also valuable against aphids and red-bugs if the nicotine solution 
is added. 

3. Repeat No, 2 immediately after the petals fall, to fill the calyx cups. 
30 
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This is the most important single spray. It is to control the apple worm, 
scab, curculio and the later species of red-bug if present. 

4. Re peat No. 3 in about two or three weeks. This is for the same 
No. 3 and is also useful against the apple maggot if present. 
., 

enemies as it 
‘In orchards infested by bitter-rot or apple-blotch, make 

i 
5, 6 and 

PICKING AND PACKING APPLEsS.! 

three applications, preferably with Bordeaux mixture (3-3-50), at inter- 
vals of about three weeks, beginning eight or nine weeks after petals fall. 

8. In the absence of sprays 5, 6 and 7, and where the second brood of 
apple worms, late scab or late summer caterpillars is bad, repeat No. 2 
about August 1st, or somewhat earlier in the southern sections, depending 
upon the time of emergence of the codling moth. With the third and fourth 

1 Courtesy vol Penn State F armer, State Colle “eC, Pa, 
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applications well made, this one is rarely needed, although much depends 
on the locality and season. 

This schedule of sprays is all that is needed in the worst infested 
orchards, and it is seldom that more than those numbered 1, 3 and 4 need 
be given. 

Thinning.— Whenever the crop on a tree is too large for normal matu- 
rity, it should be thinned. This should be done as soon as the June drop is 
largely over, or when the fruit has become about an inch in diameter. 
All defective fruit should be removed first and then the remainder thinned 
to a distance of at least four or five inches between fruits, unless they are 
on opposite sides of the limb and the limb as a whole is not well loaded. 
Grape shears or similar implements are sometimes used for this, but with a 
litte practice and by using the proper twist the work can probably be done 
faster without them and with as little damage to fruit spurs and fruit. 

Fruit Picking and Storage.—The highest color and best eating quality 
in apples are generally secured by letting them ripen on the tree as far as 
possible. This can be done with the early apples and especially with those 
to be used at home. Too much ripening, however, interferes seriously 
with long keeping, and hence with the later varieties the best time for pick- 
ing is when they are “‘hard ripe,” 7. e., when they have reached their full 
size and redness, but have not yet begun to soften nor to show the yellow 
colors, except possibly in occasional specimens. In many cases two or more 
pickings are desirable to permit the immature fruits to develop. 

Other ways of improving the keeping quality are to avoid bruises and 
broken skins and to transfer the fruit at once to cool conditions. Leaving 
the apples in piles in the sun is exceedingly hard on keeping quality. In 
storage the best temperatures range from about 30° to 35° F., though a 
range up to 40° or 45° F. usually does little or no damage. Well insulated 
cellars or storage rooms fitted with a good system of ventilation, which can 
be opened at night and closed in thedaytime, are likely to be very serviceable 
except possibly in the southern third of the apple region. In that territory 
it may be necessary, to make use of commercial storage, at least tempo- 
rarily, in order to insure satisfactory keeping of the fruit. 

THE PEAR 

Origin.—Practically all the present varieties of pears have come 
directly from the wild Pyrus communis of Europe and Asia. This fruit 
has been grown probably as long as the apple, but it was not until the great 
work of Von Mons of Belgium, in the early part of the nineteenth century, 
that any important dessert varieties were produced. The better varieties 
are now among the most delicious of fruits. 

The other ancestor involved in a few of the commercial sorts is the 
Japanese or sand pear (Pyrus sinensis) of Asia. It is of no value in itself 
except for hardiness or ornamental use. Crosses between it and communis, 

however, have resulted in the hardy hybrids, of which the Kieffer, LeConte 
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and Garber are most important. Although low in quality, they are usually 
very productive and are much used for canning. About 2300 names of 
pear varieties have appeared in American publications between 1804 and 
1907. (See Bulletin 126, Bureau of Plant Industry.) 

Propagation.—The pear is propagated, in the same ways as the apple, 
but the stocks are different. In stocks, the pear has a very wide range of 

affinities. Those 
chiefly used are the 
seedlings of the small 
Snow pear (Pyrus 
nivalis) of Europe. 
This stock results in 
trees of the normal 
size. 

Dwarf pear trees 
are produced by bud- 
ding on to quince 
stocks. The latter 
are secured from the 
Angers quince by 
mound layering. 
Some varieties, and 
particularly the An- 
gouleme, are much 
benefited by this pro- 
cess. Such varieties 
are often planted with 
the stock below the 
surface to reduce in- 
jury from the round- 

Note unusually spreading form of this tree. This is desir- headed borer, which 
able, although difficult to secure in many varieties. attacks the quince, 

but rarely the pears. 
Some varieties do not unite well with the quince and they are ‘“double- 
worked” by first using one that does. The Japanese quince is not 
satisfactory as a stock for any variety. 

In the South, cuttings of the Kieffer pear are used to some extent, and 

in the more rigorous sections, the mountain ash (Sorbus) and even the shad 

bush (A melanchier) have been used as stocks with fair success. 

Cultural Range.—The pear resists cold about as well as the apple. 

Its great susceptibility to fire blight (Bacillus amylovorus), however, greatly 

restricts its profitable growth. In general, it does best in the Baldwin and 

Winesap belts in the East, and in the general territory from Colorado west 

and northward to the Pacific Coast. 
Varieties.—The leading varieties in the eastern section, named 

Pear TREE IN BLossom. 
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approximately in order of ripening, are: Clapp Favorite, Bartlett, Seckel, 
Sheldon, Anjou, Angouleme, Kieffer, Lawrence and Winter Nelis. In the 
West, the same varieties are used, excepting the Kieffer, and with the addi- 
tion of Flemish, Comice and Easter Beurre. In the South the three hybrids 
mentioned above are about all that have shown any profit. Very few varie- 
ties will succeed on the rich soils of the Mississippi Valley, but the LaMotte, 
Seckel, Dwarf Angouleme and Kieffer are most likely to succeed. It is 
always best to use more than one variety and to mix them somewhat in the 
planting, in order to insure satisfactory pollination. Further advice can 

Goop Specimens oF WinteR NELIs. 

The fruit, however, appears more nearly round here than it really is. 

be secured from local and state sources, and from Farmers’ Bulletin 208 
of the U. 8. Department of Agriculture. 

Location, Soil and Culture.—Since blight is its worst enemy, the pear 
orchard should be located where the trees will not grow too rapidly. <A 
fairly high and airy situation, with a well-drained and moderately fertile, 
clay or clay-loam soil, is therefore most desirable. For the same reason 
the amount of tillage and fertilization should be kept low or be eliminated 
entirely if the blighting becomes severe. The mulching method is often 
used with especial success on the pear, if not applied too heavily. 

Trees, Planting and Pruning.—These are largely the same as described 
above for the apple. Pears, however, are planted closer. A distance of 
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20 by 20 feet is about right for the standard-sized trees, and 12 by 12 feet 
for the dwarfs. In forming the tops, it is customary to leave a central 
leader with most varieties of pears. Severe attacks of blight, however, 
are likely to be more serious in such trees than in those with three or more 
leaders, as in the open-centered tree. It is also important to keep all fruit 
spurs and sappy sprouts off the main branches, and to avoid any large 
amount of pruning at any one time. Special promptness is needed in 
pruning out and disinfecting blighted twigs whenever they appear. 

Protection and Spraying.—The same general plans as stated for the 
apple will take care ofthepear. The scab is especially bad on some varieties, 
e.g., Flemish, but it can be readily controlled by lime-sulphur or Bordeaux 
mixture (44-50) applied just when the blossoms are showing pink. Most 
apple insects are less serious on the pear, but it has another important 
enemy in the pear psylla. . 

This insect attacks the buds and young leaves, sucking out the sap 
and blackening and often killing them. It is a very tiny insect, and when 
magnified looks like a minute cicada. It can be controlled by thorough 
spraying early in the spring, with nicotine solution and soap, at the rate of 
an ounce of the former and three or four ounces of the latter to five gallons 
of water. The rough bark should be scraped away before making this 
application. Lime-sulphur, at winter strength, just as the buds are swell- 
ing, is also effective in killing the eggs. 

Picking the Fruit.—The pear is one of the few fruits that are improved 
by ripening off the tree. Both the grittiness and softening at the core are 
much reduced by this process. The “hard ripe” stage described for the 
apple is therefore especially applicable in picking the pear. After picking 
it should be stored at once in a cool place, free from drafts and preferably 
dark, to avoid wilting and bring out the full flavor of the fruit. 

THE QUINCE 
The quince has come down from the wild Cydonia vulgaris of Asia. 

It is still closer to the original type than any other orchard fruit. It is 
practically inedible raw, but has been used for at least 2000 years in marma- 
lades and jellies. It is also used largely in preserves, canning and in flavor- 
ing other fruit products. It is especially adapted to home planting, as it 
is grown very little in a commercial way. 

Cultural Range and Varieties.—The quince is less resistant to cold than 
the pear and is about equally susceptible to blight. Hence it is available 
in the less severe portions of the pear range. 

In general, the leading variety is the Orange. The Champion is 
probably next, with the Rea, Missouri and Meech often useful. In the 
South the Chinese does best and in California the Pear is preferred. 

Soil and Cultural Methods.—A heavy, retentive clay loam, with good 
drainage of both air and surplus water, is apparently best for the quince. 
Two-year-old trees are probably best, and they are set from twelve to fifteen 
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feet apart. The quince is very shallow rooted; hence all deep tillage must 
be avoided, and winter covers are always desirable. The general method of 
culture and fertilization suggested for the pear are also advisable for the 
quince. 

Pruning.—Quince blossoms and fruit are produced on the ends of 
twigs of the current season’s growth. These twigs are developed largely 
from the terminal buds of spurs or branches, or from buds near the tips of 
the latter; hence too much cutting back may readily remove all the fruit- 
bearing wood of that season. The pruning of the quince, therefore, should 
be confined largely to the removal of dead or inferior wood, thinning out the 
dense places and heading back the extra vigorous shoots, to promote the 
development of fruit spurs and keep the trees in balance generally. Blight- 
ing twigs also need as prompt attention here as in the case of the pear. 

Enemies.—The worst insect enemies of the quince are the quince 
curculio and the round-headed apple-tree borer. The latter can be con- 
trolled as described for the apple, although more attention is likely to be 
needed. The former is the chief cause of the ‘‘wormy” and knotty fruits. 
It is very difficult to control, but the best methods are: (1) thorough 
spraying with lead arsenate, at the rate of one ounce of the paste to a 
gallon of spray, when the first injury appears and again a week later; and 
(2) picking and destruction of all infested fruit about a month before the 
normal picking time. 

The chief diseases are fire blight, leaf blight (Hntomosporium macula- 
tum) and rust (Gymnosporangium germinale). The first is controlled as in 
the pear, the second by spraying as for apple scab and the third by removal 
of all red cedars, or at least all diseased specimens, for a distance of at least 
one-half mile of the quince trees. 
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CHAPTER 11 

STONE FRUITS 

By F. C. Sears 

Professor of Pomology, Massachusetts Agricultural College 

Sites and Soils.—As a class the stone fruits do best on relatively high 
lands, principally on account of the effects of elevation on temperature. 
When peaches are injured by cold it is usually either by extremely low 
temperature in the winter or by frosts during the blossoming period. 
With cherries and plums the damage almost always comes at blossoming 
time. As all of these fruits bloom early, they are particularly liable to 
frost injury and it becomes necessary to guard against it. 

Both these types of injury can be lessened and often largely prevented 
by placing the orchards on sites which are higher than the surrounding 
lands, thus allowing the cold air to drain away onto the lower levels. Occa- 
sionally the lower sites bring their crops through in better shape than the 
high ones. An instance of this kind was the winter of 1913-14 when 
extremely low temperatures were accompanied by very high winds. This 
combination did much more damage to orchards on high lands than to 
those on low lands. But on the average higher sites are much to be 
preferred. 

As to the direction of the slope, two points are worth considering. A 
northerly slope retards the blossoming and so helps to escape spring 
injury. But, as just suggested, it may increase the danger from severe 
winter temperatures. Consequently, if one is in a section where the 
former type of injury is most likely to occur a northerly slope is to be 
preferred. But if the damage is generally done by low winter tempera- 
tures, a southerly slope is best. 

For soils the stone fruits are not very exacting. Peaches prefer rela- 
tively light soils, but will do well in almost any soil up to a moderately 
heavy clay loam. Plums and cherries, especially the former, do best on 
medium to fairly heavy soils, heavy sandy loams to medium clay loams. 
Good soil drainage is absolutely essential. 

Nursery Stock.—Medium grades of nursery stock of the stone fruits, 
from four to six feet tall, are to be preferred. This is especially important 
in peaches, for these are always set at one year old and where one wants 
to head them at all low and start a new top, the very heavy trees do not 
give as good results. Plums and cherries may be set at either one or two 

years from the bud. Where the soil is fertile and has been well prepared, 
one-year-old trees are to be preferred, particularly if one wants to head 
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them low. But if the soil conditions are not good, then two-year trees are 
to be preferred, as the one-year trees will not usually form as good heads 
under poor soil conditions. Locally grown trees are always to be preferred 
if one can get good stock. They come fresher, the freight is less and it is 
easier to adjust differences with the nurseryman. On the other hand, there 
is probably nothing in the idea that either northern grown or southern 
grown stock is to be preferred. Southern stock will do just as well in the 
North, or northern grown in the South, if it can be landed at the orchard 
in good condition. 

Varieties.—The variety question is always important and always 
difficult to decide. It can generally be decided best by referring to local 
authorities, but a few general considerations are worth keeping in mind. 

A Typicat Pracs-OrcHarp Sire, ALLEGHENY Mountain District, MorGan 
County, W. Va. 

Good air drainage and proper exposure are important. 

With peaches the important considerations are color of flesh, color of 
skin, quality, juiciness, whether they are clingstone or free, hardiness of 
fruit buds and season of ripening. There is a very strong prejudice (it is 
nothing more) in favor of yellow-fleshed peaches, especially for canning. 
It is best to respect this prejudice if possible, but many varieties which are 
leaders in all other respects have white flesh. It is often possible to educate 
consumers locally on this matter of color and convince them that in many 
cases the white varieties are to be preferred, but in the general market one 
is almost certain to be most successful with yellow sorts. Quality and 
juiciness are always desirable, though from the commercial standpoint 
the latter can be overdone, as very juicy peaches do not ship as well. 
Clingstones are never as popular, but some of the best commercial sorts 
among the early varieties are clings or semi-clings. Hardiness in the fruit 

1 From Farmers’ Bulletin 431, U. S. Dept. of Agriculture, 
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bud is all-important in sections subject to low winter temperatures, and 
there is a very marked difference in this respect among different varieties. 
Greensboro, for example, will come through with a full crop when the fruit 
buds of Elberta will be largely killed and those of Crawford entirely so. 
As a class, the so-called Chinese Cling group, which includes such varieties 
as Greensboro, Carman, Belle of Georgia and Elberta, has much more 
hardy fruit buds than the Persian group, which includes such varieties as 

Early and Late Crawford 
and Old Mixon. As to 
season of ripening, it is 
well, of course, to have 
somewhat of a succes- 
sion, particularly for local 
trade, but the very early 
and still more the late 
sorts are likely to be 
more profitable than mid- 
season varieties. 

With plums one should 
consider the quality, the 
uses (whether for jelly, 
‘anning, preserving or 
eating in a fresh condi- 

tion), the size and the 

color. 
With cherries the all- 

important question is 
whether to grow the 
sweet varieties or the so- 
called sour cherries. As 
a class, the sour cherries 
are much more generally 
successful. In addition, 
there are the questions of 
size, quality and color. 

TyricaL Sweer Cuerrties. With any of these 
fruits the number of 

varieties set must depend very largely on whether they are to go to 
local or distant markets. If the latter, then it is very important 
to restrict the number of varieties sufficiently to allow of shipping in 
car lots. 

While realizing, as already suggested, that the variety question 
is very strongly local, the following lists may be helpful, including 
as they do those varieties which are most generally successful and 
popular: 
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PEACHES 

Early Crawford Champion Belle of Georgia 
Greensboro Hieley Elberta 
Carman 

PLuMsS 

Burbank Wild Goose Bradshaw 
Abundance Reine Claude Shropshire Damson 
Lombard Red June 

CHERRIES 
(Sour) 

Early Richmond Montmorency English Morello 

(Sweet) 
Black Tartarian Windsor Schmidt’s Bigarreau 
Yellow Spanish Bing Gov. Wood 
Napoleon 

Planting.—Spring planting will be found most generally successful, 
particularly in those sections subject to variable winter climates. On the 
other hand, where soil conditions are ideal (soil well prepared and well 
drained both on the surface and beneath), planting in the autumn will 
give excellent results. A serious difficulty, of course, is getting the nursery 

stock in time to plant in the autumn and still have it well matured before 
it is dug by the nurseryman. 

Peach trees are set all the way from 13 to 20 feet apart. A good aver- 
age distance is 18 feet. The type of land and the variety will determine 
the best distance. 

Plums can, on the average, be set closer than peaches, because they 
are more upright growing trees, but such sprawling growing varieties as 
Burbank will need fully as much room as any peach. 

Sour cherries average about the same as plums, and sweet cherries 
somewhat larger. 

In pruning the trees at setting there are two general methods used: 
In the case of one-year trees, they are simply cut back to the desired 
height, which varies with different growers from 6 to 30 inches, on the 
average perhaps 24 inches. With two-year trees, the head being already 
established, it is necessary to cut back the main branches rather severely. 
Generally from one-third to two-thirds of the last year’s wood is removed. 

Soil Management.—Stone fruits rarely succeed well in sod. Peaches 
practically never do, and cherries very seldom. Plums can be grown in 
sod, but are usually much better under cultivation. There is much less 
chance for discussion as to the relative merits of sod and cultivation in 
the stone fruits than with apples and pears. An additional reason for 
cultivating peaches is the fact that borers are much more troublesome 
where grass and weeds are left about the trees. 

If the orchard is to be cultivated, the season’s campaign would be to 
plow it as early in the spring as possible, and for this work nothing is more 
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satisfactory than one of the “orchard gang’’ plows (usually a gang of three 

small plows). After plowing the soil is “‘fitted’’ in good shape with the 
disk and other harrows, and then is kept in good condition with some type 
of cultivator up to about July Ist. The essential points of such a cultivator 
are that it shall cover enough ground to do the work cheaply, that it shall 
leave the soil in good condition and that it shall work well under the trees 

without necessitating that the team get close to them. This latter point 
is particularly important with stone fruits, since they are almost universally 
headed very low. About July Ist the cover crop is sown in the orchard 
and the season’s work on the soil is finished. The date of sowing this crop 
varies greatly with different growers and under different conditions. Where 
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Biock or YounGc Pracu TREES WITH STRAWBERRIES AS AN INTER-CROP. 

trees are carrying a large crop of fruit and the soil and season are dry, 
cultivation may profitably be kept up considerably later in order to con- 

serve the moisture, but it must always be borne in mind that moisture is 
saved in this way one season at the expense of the next season, because the 
longer the sowing of the cover crop is delayed the less growth it will make, 
and consequently the less humus it will add to the soil the following year. 
The chief functions of this cover crop are to prevent washing (and this is 
especially important in peach orchards, since they are usually on high and 
rolling lands), to cheek the growth of the trees in autumn and to add humus 

to the soil. If the cover crop is a legume, a large part of the required nitro- 
gen may be secured. One of the best crops for this purpose is barley. 
Another is dwarf rape. Either may be combined with one of the clovers 
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to advantage. Vetch is an ideal crop where the seed can be secured at a 
reasonable price. Some growers raise their own seed, sowing winter vetch 
with rye and cutting and threshing the combination the following season. 
One bushel of rye and a peck of winter vetch makes a good combination 
for this purpose. In this connection, it is very desirable to get all the humus 
possible into the soil before the orchard is set, since it is frequently difficult 
to get as much growth as desired from the cover crop and consequently 
the supply of humus 
in the soil soon runs 
low. 

Fertilizers. —The 
fertilizer needs of stone 
fruits, as with other 
fruits, have not been 
worked out as fully as 
could be desired, yet it 
has been pretty well 
shown that reasonably 
liberal fertilizing is 
profitable. Practically 
all commercial peach 
growers fertilize their 
orchards and most of 
them very liberally. 
Plums and cherries are 
probably fertilized less 
freely on the average 
than peaches, largely 
perhaps because size 
with them is less im- 
portant. There must 
be enough nitrogen 
added in some form so 

that, together with Praca TREE witH WELL-FormMeD FrRAMEWoRK, HEAviLy 
what can be gained Cur Back ror Renewau Purposss.! 
through cover crops, 
the trees will be induced to make a good medium, well-ripened yearly 
growth. Peach trees ought to make from one to two feet on the leaders 
and plums about the same. Sweet cherries will stand perhaps a little more 
and sour cherries less. The foliage ought also to be kept in good vigorous 
condition. To accomplish this will require varying amounts of fertilizer 
and the orchard man must use his judgment as to what is required. 

The following are formulas which are used by good growers, but 
even in different parts of the same orchard, and certainly in different 

1 Courtesy of Dept. of Experimental Pomology, Pennsylvania Experiment Station, 
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years, the applications may need to be varied. The formulas given are 
per acre: 

1. 250 pounds high-grade sulphate of potash. 
400-600 pounds basic _e. 
Nitrate of soda as needed to produce proper growth—Usually 100-200 pounds 

per acre. 

2. 100 pounds nitrate of soda. 
100 pounds dried blood. 
350 pounds slag. 7 
100-200 pounds high-grade sulphate of potash. 

3. 25- 50 pounds dried blood. 
40— 80 pounds tankage. 
90-180 pounds bone meal. 
130-260 pounds basic slag. 
80-160 pounds high-grade sulphate of potash. 

This is a more complicated formula than the others, but is used by a very 
successful grower. 

Peacu Twa, Suow- 
ING ARRANGEMENT 
or Lear AND BLos- 
som Bups. 

Pruning.—The most intelligent pruning of any 
kind of fruit tree requires that one should understand 
thoroughly the manner in which the fruit is borne by 
that tree. This is perhaps more emphatically true of 
the peach than of any other fruit, but is certainly a safe 
general principle. We will therefore consider this point 
first. 

The peach bears only on last season’s wood, the 
buds occurring normally in clusters of three on such 
shoots, the center one being a leaf bud and the two out- 
side ones fruit buds. Shoots of medium size give the 
best results. If, for any reason, a peach tree makes a 
very rank growth it will be found that fewer fruit buds 
are produced on such wood and they are apt to be less 
hardy. In seasons when a large part of the fruit buds 
are killed by severe cold it almost always happens that 
the few buds which come through safely are on the 
smaller branches. The pruning of the peach, therefore, 
ought, first of all, to aim at keeping up a supply of new 
wood, and, except when one is trying to grow a new 
top on the tree, it should never be so severe as to give 
a very rank growth. 

The following will be found a fairly satisfactory out- 
line for the pruning of a bearing peach tree: 

1. Do not allow the pruning of the tree as a whole 
to be severe enough to start a very strong wood growth. 

2. Take out altogether any very high and very 
strong leaders. This is necessary because the fruiting 
wood tends to get very high if these leaders are allowed 
to remain. Less rank leaders may be headed back less 
severly or allowed to remain entirely, 
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3. Take out all dead or injured branches. It is sometimes a question 
whether one can afford time to take out all of the many small dead branches 
which are always to be found in the center of the tree, but as many of 
them as possible should be removed. 

4. Thin the balance of the top as needed, taking out preferably no 
branches larger than one’s thumb. The amount of this pruning is going 
to depend, of course, on how much has been taken out in other ways and 
on the type of tree. The amount of pruning should be varied somewhat 
according to the outlook for a crop that season. If the fruit buds are all 
killed it is a good opportunity to cut back rather severely and lower the 
tree down if necessary. 
If part of the buds are 
killed, it may be best to 
prune very lightly in 
order to save as much 
of the crop as possible. 
On the other hand, if 
there are plenty of live 
fruit buds the pruning 
may be fairly severe, as 
this helps to thin out 
the fruit. 

Plums and cherries 
bear essentially alike, 
the fruit being produced 
on short lateral spurs 
and small twigs, and 
also to a considerable 
extent (especially with 
the sour cherries and 
the Japanese plums) on 
the last year’s wood as A Property Prunep Peach Tree.! 
with peaches. These 
spurs bear for several years, perhaps three to six, and then die away and 
need to be replaced by new wood. The pruning of such trees therefore 

should be moderate and should aim to keep the trees fairly open to 
encourage new growth. The following outline may serve as a guide for 
most trees of these two fruits: 

1. They require relatively little pruning. 
2. Cut back leaders if too high. This is especially important with 

cherries, since the picking of high trees is more expensive than with any 
other fruit. 

3. Cut out dead, broken and diseased branches. This is particularly 
important with plums which are often badly attacked by the black knot. 

1From Farmers’ Bulletin 632, U. 8. Dept. of Agriculture, 
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4. Take out crossing branches. 
5. Thin the balance of the top slightly. 
The following outline may be taken as reasonably accurate for prun- 

ing young trees of stone fruits—say trees two to four years old: 
1. Examine critically the head of the tree. It should have three to 

six main branches and no sharp forks. 
2. Shorten leaders that are running too high. Only very high leaders 

that throw the tree out of shape, or such as have made an exceptionally 
long growth the past season, need to be cut back. 

3. Cut out bad (sharp) forks on all main branches. 
4. Save all small shoots. 
5. Take out only very large crossing 

branches. 
6. Prune strong-growing trees less and 

weak-growing ones more. 
In pruning these fruits, especially the 

peach, a large pair of hand shears will be 
found most satisfactory. A ten-inch pair 

- of the French wheel-spring shears will be 
found equal to almost any emergency, and 
much of the work can be done more rapidly 
with shears than with a saw. The operator 
will need a saw, however, for the heavier 
work and one of the following dimensions 
will be found very satisfactory: 

St 

RAAMALLALAARAARBP SAA, 

. Beg oo de aan se teen ee 20 inches 
Widtnat butt, ....0.i5.000%~ oes 23 * 
Width: at: pomb..<<..0s10. pee le 
Seven and one-half teeth per inch. 

Such saws may have to be made to 
Prunina Toots. order. Any hardware manufacturer will 

A—Waters’ Tree-Pruner. make them and they should always be of 
B—Pruning Shears. the best steel. 
C—Two-edged Pruning Saw. F . 
D—Califormia Petco Haw, Probably the ideal time to prune these 
E—Pruning Knife. fruits is about a month or six weeks before 

they start into growth. But where one has 
much pruning to do, it is often necessary to greatly extend the time. It is 
largely a question of the economical use of farm labor. There are usually 
few expert pruners on the farm in comparison to the pruning to be done 
and it becomes necessary to keep these men at work over a relatively 
long period. 

Diseases, Insects and Spraying.—Since the matter of diseases 
and insects has been treated fully in the general chapters on these 
subjects, it is necessary here only to give a very brief summary of the 
subject. 
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Among fungous diseases, the following are deserving of special 
consideration: 

1. The brown rot which attacks all of the stone fruits and is to be 
dreaded far more than anything else. It attacks not only the fruit but 
the twigs as well, spreading to the latter from the former, and hence dis- 
eased fruits should be removed from the tree as soon as possible. It can 
be controlled largely by spraying. 

2. Peach leaf curl, often serious but thorough spraying before the 
buds swell will practically eradicate it. 

3. Black knot of plums and cherries. Often very serious but can 
be controlled by spraying and by cutting out and destroying the knots. 

4. Peach scab. Often a troublesome disease, sometimes seriously 
so, but thorough spraying will usually control it, even in the worst seasons. 

‘Among insects three are worth mentioning: 
1. The plum curculio, which attacks both plums and peaches and is 

often a very serious menace, not only for its own attacks, but because it 
helps the spread of brown rot. 

2. The peach borer, an ever-present pest where peaches are grown at 
all extensively. Digging out is the most commonly accepted method of 
combating. 

3. The cherry aphis, often a serious pest and, like all aphids, difficult 
of control. 

There are a number of other pests in both classes that are sometimes 
troublesome, occasionally very seriously so, but the above mentioned are 
the real standbys. 

Thinning the Fruit.—A prerequisite to harvesting a satisfactory crop 
is thinning the fruit. Nothing is simpler to do and few things connected 
with fruit growing are more important. Cherries are not thinned, but 
peaches and plums ought always to be. The best time to do this is after 
the ‘‘June drop’’ has occurred, that is, after all the fruits which will fall 
“naturally’’ have fallen. The fruits will then be about the size of the 
first Joint of one’s thumb, and a safe rule, and one easily followed by those 
doing the thinning, is to thin so that no two fruits touch. In practice 
this works out so as to bring the fruits a good distance apart and the oper- 
ator does not spend any time in wondering whether he ought to take off 
another fruit in order to bring them the required distance apart. 

Thinning will help the crop wonderfully in several ways. Probably 
the most important is that it gets rid of all the small, defective fruits, 
leaving a crop which it is an inspiration to pick and a pleasure to sell. 
The work of sorting is reduced to a minimum because there are really very 
few poor fruits left. Moreover, one gets almost as much fruit in the aggre- 
gate, sometimes quite as much. The trees, too, will bear more regularly 
because they are relieved of the burden of maturing these extra fruits. 
And lastly it reduces greatly the loss from brown rot, because the rot can 
spread from one fruit to another where they are touching, and moreover 

31 
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an outbreak of it frequently starts where the moisture is held between the 
fruits at their points of contact. It requires a good deal of “hustle’’ to 
make a good “thinner,” but boys who have that requisite will thin fully 
as well as, and more cheaply then, men. 

Go over the trees systematically. Take off all defective fruits whether 
they touch or not. Don’t be afraid of the cost. It will be paid back 
many times over in the better fruit and is really a small item. Peach trees 
that will bear four or five baskets can be thinned for not over three or 
four cents each. The writer has had this done in his own orchard. 

Harvesting and Marketing.—To begin with, one must decide on the 
proper degree of ripeness. This is going to vary greatly with varieties 
and distance to market. Let the fruit get as nearly ripe as possible and 
still stand up well in transit, for stone fruits are never so good as when 

PickinG Preacues.! 

allowed to ripen fully on the trees. Peaches ought to be picked for local 
markets as soon as they show signs of ripening on the shady side, that is 
when they begin to look edible. <A little practice will soon teach one. 
Plums can be somewhat soft before picking, while cherries are picked just 
before they are fully ripe. Color and taste (of a few samples) should be 
the guide. All the above are for local markets. The more distant the 
market the greener the fruit must be when picked. 

Have convenient receptaclesinto whichto pick. For plums and peaches 
the ordinary round Delaware peach basket holding sixteen quarts is good. 
A strap with a hook at each end can be thrown over the shoulders and 
hooked into the rim of the basket so that it will hang just in front of the 
picker, leaving both hands free to pick. Cherries are often picked in the 
same way or may be picked directly into quart baskets if they are to be 
sold that way. 

' Courtesy of Department of Experimental Pomology, Pennsylvania Experiment Station. 
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Do not allow the pickers to bruise the fruit in handling. This is a 
very important rule and one difficult to enforce. In handling the larger 
fruits like peaches and large plums, take the fruit in the hollow of the hand 
and grip it firmly with the entire hand. Never take it between the thumb 
and finger. With plums and cherries always have the stem attached. 
This means that the stem must be gripped by the finger and thumb. _ 

Never pick these fruits when wet. This rule has very few exceptions. 
Fruit which is picked while wet looks badly and keeps worse. Brown rot 
is almost certain to develop in it. 

So much for picking. Next for packing. Have a convenient packing 
room. If possible have the fruit brought in on one side, packed in the 
middle and delivered for marketing on the other side. There is then less 
confusion. Have a table for the packers and seats if they want them. 
They can work just as fast sitting down. See that the sorting is done 
rigidly. Nothing discourages customers like finding a few poor number 
two peaches in the middle of a basket of firsts. Be extremely careful that 
the best fruits do not gravitate to the top of the baskets. It is probably 
legitimate to turn the blush side up on the face, but this is as far as it is 
wise (not to mention honest) to go in facing. 

Plums and peaches are sold for the wholesale market in the round 
Delaware basket of various sizes, and, for a more select trade, in the six- 
basket Georgia carrier or crate. The latter will not pay for cheaper grades 

~ on account of the greater cost of packing. To a limited extent these fruits 
are also sold in the Climax baskets. For strictly local trade both these 
fruits may be sold in the little baskets of the Delaware type with wire 
bails, holding two and five quarts. 

Cherries are most commonly sold in strawberry baskets and crates, 
also in Climax baskets and for the large and finer sorts in boxes or cartons. 

The desirability of roadside marketing where there is any great travel 
past the orchard should not be overlooked. The stone fruits lend them- 

selves especially well to this type of traffic and one who has never tried 

it will be agreeably surprised at the amount of fruit which can be turned 
into cash in this way. Moreover, it offers an outlet for the over-ripe, soft 
grades which would not stand transit to market. 

REFERENCES 

“Plums and Plum Culture.”” Waugh. 
Virginia Expt. Station Bulletin (Extension) 1. ‘‘Peaching Growing in Virginia.” 
New Jersey Expt. Station Bulletin 284. ‘Packing and Shipping Peaches.” 
Canadian Dept. of Agriculture Bulletins: 

201. ‘‘Peach Growing, Peach Diseases.” 
226. ‘Plum Culture in Ontario.” 
230. ‘Cherry Growing.” 

Farmers’ Bulletins, U. 8. Dept. of Agriculture: 
426. ‘‘Canning Peaches on the Farm.” 
440. ‘Spraying Peaches for Brown Rot, Scab and Curculio.” 
631, 632, 634. ‘Growing Peaches.” 



CHAPTER 12 

CITRUS FRUITS AND THEIR CULTIVATION 

By Hersert J. Wesper, Pu.D. 

Dean of Graduate School of Tropical Agriculture, University of California 

History.—The various species of the genus Citrus are natives of 
India and the Malay Archipelago. The date of the importation of citrus 
fruits to America is not known. They were apparently introduced into 
Brazil and the West Indies at a very early date, probably some time in the 
latter part of the sixteenth century. They were brought by the Spaniards 
to Florida at a comparatively early date and were apparently spread by the 
Indians over the state. 

The commercial cultivation of oranges in Florida began in the early 
part of the nineteenth century; while in California the commercial planting 
cannot be considered to have started much prior to 1880. The first car- 
load of oranges was shipped from California to St. Louis by William Wolf- 
skill in 1877. 

Citrus Species and Varieties.—The genus Citrus belongs to the family 
Rutacee, which is represented in the United States by the prickly ash 
Xanthorylum), the hop-tree (Ptelea) and the like. ‘The representatives 
of the family are mainly natives of tropical and sub-tropical countries. 
Following are the principal species and varieties cultivated in the United 
States. 

The Sweet Orange (Citrus sinensis) —This is the species most 
generally cultivated throughout the world, and is the fruit commonly 
referred to as the orange. It has given rise to numerous cultivated varie- 
ties and exhibits a very wide range of variation in form, size, flavor, season 
of maturity and the like. Certain varieties have had marked influence in 
building up the industry in different sections. 

This is particularly true of the Washington Navel in California. This 
variety originated in Brazil about 1820 near Bahia. It gradually became 
known for its good quality and seedlessness, and in 1870 twelve budded trees 

were imported into the United States by William Saunders of the United 
States Department of Agriculture. Other trees were propagated from 
these and sent to various of the orange-growing states for trial. The 
majority of these trials were apparently failures or attracted no notice. 
Two trees, however, were sent to Mrs. Luther C. Tibbet, at Riverside, Cal., 
in 1873, and were carefully cared for by her until they came into bearing. 
The stock of this variety in the world has been mainly taken from descend- 
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ants of the Tibbet trees. It has been sent from California to Australia and 
South Africa, where it has become an important variety. 

The next most generally grown orange in California is the Valencia, 
a late-maturing variety that can be held on the trees until July and August 
in interior sections of the state and until October or November in cool 
sections near the coast. This variety is also grown extensively in Florida 
as a late-maturing 
sort, but requires 
to be shipped con- 
siderably earlier 
than in California. 

The orange 
plantings in Cali- 
fornia are made 
up largely of 
Washington 
Navels and Valen- 
cias with a few 
‘trees here and 
there of other 
varieties, such as 
Mediterranean 
Sweet, St. Michael, 
Blood, Joppa, 
Nugget, Ruby, EVER-BEARING ORANGE TREE. 

etc. 

In Florida a much larger number of varieties are grown, no two standing 
out as prominently as do the Navel and Valencia in California. The 
following are the leading sorts in their class in Florida, though other sorts 

are almost as extensively grown: Early varieties—Parson Brown, Boone, 
Karly Oblong; mid-season varieties—Pineapple, Homosassa, Jaffa, 
Majorca, St. Michael, Ruby, Maltese; late varieties—Valencia, Bessie 
and Lue Gim Gong. 

The Sour Orange (Citrus aurantium).—The sour orange is grown in 
the United States mainly as a root-stock on which other varieties are 
budded. A few varieties are cultivated to a limited extent for their fruits. 
Certain varieties are grown in some countries for manufacturing purposes. 

The Lemon (Citrus limonia).—The lemon is grown extensively in 
California and to some extent in Florida. The commercial production in 
Florida has in recent years almost disappeared, primarily due to the damage 
caused by the disease known as scab. The principal varieties of the lemon 
are the Eureka, the Lisbon and the Villafranca. Of these, the Eureka, a 
nearly seedless variety that originated in California, is much the most 
extensively planted. 

The Pomelo or Grapefruit (Citrus decumana or Citrus grandis).— 
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This fruit is grown extensively in Florida and the West Indies and to some 
extent in California. While the pomelo has been known for many years, 
it was first grown on an extensive commercial scale in Florida, first being” 
introduced as a commercial fruit about 1885. The varieties most commonly 
grown are selected Florida seedlings, though one or two varieties, as the 
Pernambuco and the Royal, are importations respectively from Brazil 
and Cuba. Probably the most widely planted varieties in Florida are the 
Duncan, Josselyn, Walters, Pernambuco and Marsh. The Marsh, which 
is a nearly seedless variety is the most extensively planted of any variety 
in California. 

The Lime (Citrus limetta)—The lime is grown throughout the 
citrus regions of the United States and the West Indies, but is produced 
commercially only in southern Florida and the West Indies. The demand 
for these fruits has rapidly increased in recent years and is assuming some 
importance. The principal varieties grown are the Mexican and the 
Tahiti. 

The Mandarin Orange (Citrus nobilis)—This fruit, referred to fre- 
quently as the “kid glove orange’’ because of its loose, easily removable 
skin, is grown to a considerable extent in certain regions of the United 
States. It is in general rather more cold-resistant than the common orange, 
and this has led to its propagation to considerable extent in the Gulf 
states. The Satsuma or Unshiu, an early maturing sort of fair size, is 
grown rather extensively in northern Florida and southern Georgia, 
Alabama, Mississippi, Louisiana and Texas. The Dancy tangerine is 
grown to some extent in Florida and California and occasionally in some 
other states. 

The Citron (Citrus medica).—The citron, the candied or preserved 
peel of which is a staple article of commerce, is not grown to any extent in 
America. A grove of about fifteen acres at Riverside, Cal., is the largest 
and only grove known to the writer in the United States. Another minor 
citrus fruit cultivated to some extent as an ornamental and for preserving 
is the kumquat (Citrus japonica). 

Citrus Regions and their Production.— While the various citrus species 
are of tropical origin, the commercial development of citrus growing has 
taken place almost wholly in subtropical countries. The most important 
countries in the order of their production are the United States, Spain, 
Italy, Japan and Palestine. The normal citrus crop of the world is now 
equal to about 90,000,000 to 100,000,000 boxes of California capacity or 
from 230,000 to 250,000 carloads of California size.* The normal produe- 
tion of the United States is now about 78,000 carloads; Spain, about 

68,148 carloads; Italy, 58,000 carloads; Japan, 10,896 carloads; and Pal- 
estine, probably about 9000 carloads. Small quantities of citrus fruits 
are, of course, produced in many other tropical and subtropical countries. 

*''The World's Produc “es and Commerce in Gitrus Fruita and their By-Products,” by F, O. Wall- 
achlaeger. Bulletin No. 11, Citrus Protective League of California, Los Angeles, 1914. 

. 
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According to the thirteenth United States census, there were in the 
United States in 1910, 11,486,768 bearing citrus trees and 5,400,402 of non- 
bearing age. The production in 1909 reached a grand total of 23,502,128 
boxes valued at $22,711,448. This production was divided as follows: Cali- 
fornia, 17,318,497 boxes; Florida, 5,974,135 boxes; Louisiana, 153,319 
boxes; Arizona, 32,247 boxes; Texas, 10,694 boxes; Mississippi, 3779 
boxes; Alabama, 1201 boxes. A few boxes are also produced in Georgia 
and the Carolinas. The increase in yield and acreage since 1909 has been 
very great in California and Florida, so that the above data are very 
much below the present production. 

Propagation of Citrus Varieties.—In the early days of the citrus 
industry, many seedling trees were grown in commercial groves. Now all 
groves are planted with stock budded with varieties of known excellence. 
It is important that the proper stocks be used. Orange and lemon varieties 

Goop ORANGE SEEDLINGS. 

are most extensively budded on sour orange stock, largely because of the 
resistance of this stock to foot-rot or gum disease. Wherever there is 
danger from this malady, the sour orange stock should surely be used. 
Sweet orange stock is also used widely, both in Florida and California. 
Trees on sweet stock probably in general grow rather more rapidly and 
rather larger than on sour stock, but the susceptibility of sweet stock to 
the gum diseases renders its use more limited. In dry, well-drained soils 
in Florida and in the dry interior regions of California it is a very satisfac- 
tory stock. Pomelo and Florida rough lemon stocks have some advocates, 
but have not been generally used. The Trifoliate orange is probably the 

best stock for the Satsuma and some oranges grown in the Gulf states, 
but has not given satisfaction in general. It has a very marked dwarfing 
effect on the Eureka lemon and some other varieties. 
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Orange Seedlings.—Sour orange seed for stock purposes is in general 
obtained from Florida; sweet orange seeds are usually taken from any 
sweet seedling grove. Seed must not be allowed to dry out. The seed is 
usually sown about one inch apart in a bed or may be drilled in rows. It is 
a good plan to cover the seed about one-half inch deep with clean river 
sand. It is desirable in most places to cover the seed-bed with a partial 
shade of some sort, as of cheesecloth or a lath shed. The seedlings are 
usually dug when they are about a foot high and transplanted to the nur- 

sery. Before transplanting the 
tops are cut back to about 7 
or 8 inches above the crown. 

The Orange Nursery.—The 
nursery should be on a good 
porous soil that contains 
enough clay so that the trees 
can be balled if this method of 
transplanting is desired. The 
seedlings are set about 10 to 12 
inches apart in rows 3} to 4 
feet apart. The planting is 
usually done with a spade or 
dibble. Care must be taken 
not to let the roots get dry, 
and each tree should be set as 
nearly as possible at the same 
relative height it occupied in 
the seed-bed. The soil must 
be well firmed around the 
roots, and the plants should 
be watered as rapidly as 
planted. Small seedlings and 

A—Cutting the bud. B—Bud cut ready to in- those with imperfect roots 
sert. C—Bud showing cut face. D—Bud 
inserted, bark on right side only being raised, should never be planted. Only 

the best and largest seedlings 
should be used. The nursery should be thoroughly cultivated, and the 
trees must be pruned occasionally to lead them to develop a single 
trunk for 6 or 10 inches above the ground. It usually requires from 16 to 
18 months to grow trees to the right size for budding, an ideal size being 

a diameter of from three-eighths to one-half inch at about 3 to 5 inches 

above the soil. 
Budding the Nursery Stock.—Trees should be budded from 4 to 8 

inches above the ground. Budding is done mainly in the spring or in the 
fall. In the latter case, it is expected to keep the trees dormant until spring. 
Budding is almost universally done by the so-called eye-budding method, 

SuieLp Buppina witaH ANGULAR Woop.! 

1 From Farmers’ Bulletin 539, U. 8, Dept. of Agriculture, 

ts 
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using a cut of an inverted T shape and pushing the buds up, being careful 
to have the leaf-scar of the bud downward. In citrus propagation, espe- 
cially in the dry, arid sections of the Southwest, it is desirable to use strips 
of waxed cloth to wrap the buds, covering the buds entirely with the 
wrapping. ‘The wrapping must remain on until the buds are thoroughly 
healed on, which will require about three weeks. The California method 
of forcing the buds is to cut the tops entirely off about an inch or so above 
the bud. In Florida the trees are cut half off above the bud and lopped over 
into the row, being allowed to remain until the sprout is a foot or so high. 

Care of the Nursery Stock.—As the buds develop into sprouts, stakes 
must be set beside them, and the sprouts tied to the stake at frequent inter- 

SureLtp or Eyr Bupprina.! 

A—Incision on stock. B—Incision with lower ends of bark raised for inserting the bud. 
C—Bud partly inserted. D—Bud inserted ready to wrap. E—Bud wrapped with 
waxed cloth. 

vais to insure straight trees. A single sprout is usually allowed to grow 
until it is about three feet high, and then it is headed back to about 30 
inches or slightly lower. Jn forming the crown, three or four main branches 
are allowed to grow, and it is important for the strength of the tree that 
these should be on different sides of the young tree and 3 or 4 inches apart. 
Trees are set at one year or two years from the bud. In California and 
Arizona, owing to the dry conditions, nursery trees designed for shipment 

are usually balled. A trench about a foot wide and 14 inches deep is dug 
alongside of the row of trees, and the tap-root cut and the trees lifted with a 
ball of earth remaining around the roots. The ball and roots are then 

1From Farmers’ Bulletin 539, U. S. Dept. of Agriculture. 
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wrapped in burlap to hold the soil in place. When trees are to be removed 
for only a short distance, they may be planted with free roots, as is usually 
done in Florida. Great care must be exercised at every point to keep the 
roots moist, and they must be thoroughly watered after planting. 

Planting the Orchard.—The site for a citrus orchard must be carefully 
selected to insure success. The warmest regions should be taken for the 
lemon and the slightly colder regions for the orange and pomelo. In 
California, the sloping sections next to the hills are usually considered the 
best and warmest, as they give good air drainage. In Florida lands in the 

southern part of the state or with water 
protection to the north are usually the 
warmest. The selection of a good site 
with reference to warmth is highly im- 
portant. 

The orange grows successfully ori a 
wide range of soils, but a good, fine, sandy- 
loam soil is usually preferred. It is im- 
portant to have well-drained land. Citrus 
fruits cannot be successfully grown in 
wet, soggy soil. 

The laying out of the grove is always 
important and in irrigated countries re- 
quires very great care, as it is of the 
highest importance to be able to water 
the grove uniformly, and this cannot be 
done unless the irrigation furrows run at 

a uniform and proper slope. 
Leveling or grading the land is rarely 

desirable, as this removes the surface soil 
from some places and makes it for some 
time unfit for tree growth. 

SureLD or Eyre Bups.' The land for planting should be 
A—Method of cutting bud from plowed deep and gotten in thoroughly 

round twig. B—Bud cutready ood condition, finely pulverized and 
to insert. C—Face of bud 4 ¥ 
showing the cut surface. moist. Orange trees are usually planted 

from 20 to 25 feet apart, most commonly 
about 22 feet. Sometimes they are planted 20 feet apart one way and 
22 or 24 feet apart the other way. Lemons and pomeloes are usually given 
rather more space than the orange. 

There are four methods of arranging the trees known as the rectangu- 
lar, triangular, quincunx and hexagonal. Of these the rectangular or square 
is the simplest and mostly commonly used. Planting in squares 20 by 20 
feet gives 108 trees to the acre, and planting 22 by 22 feet, a very common 
distance, gives 90 trees to the acre. The land to be planted must be laid 

‘From Farmers’ Bulletin 539, U. 8. Dept. of Agriculture, 
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out accurately and the location of each tree staked. Before digging the 
holes a notched board with stakes or some other device should be used 
to insure the exact location and level of the tree in setting. The holes 
are dug of the size and depth necessary to accommodate the trees. The trees 
to be set should have their tops cute back severely and all but a few leaves 
removed. In arid regions, if the trees are not balled, it is not a bad practice 
to remove all of the leaves. 

In planting the trees care should be exercised to plant them at nearly 
the same level as they were in the nursery. To insure this they must be 
set about 4 inches higher ordinarily to provide for settling. Many growers 
prefer to plant five or six inches higher than the level of the ground, having 
the trees on a slight ridge. This the writer believes to be a good practice. 
Balled trees are usually planted with the sacks surrounding the roots, these 
being opened at the bottoms and the strings cut. The sacks rot away in a 
short time. When trees with free roots are planted, the soil must be well 
sifted in around the roots and firmly pressed down. Thorough watering 
must immediately follow the planting. The watering of young trees is 
facilitated by forming small basins around the trees into which the water 
can be run. 

It is important to protect the trunks of young trees from the sun in 
order to prevent sun-burning. This is usually accomplished by loosely 
wrapping several thicknesses of newspapers around them or by means of 
regular protectors that may be purchased for this purpose. 

Cultivation.— Young orchards must be thoroughly cultivated around 
the trees. It is a common practice for two or three years to grow a strip 
about ten feet in width of alfalfa, beans or some other crop between the 
rows of trees, keeping a cultivated and irrigated strip immediately around 
the trees. As the grove comes into bearing, the normal cultivation of the 
whole area is taken up. 

Many different systems of cultivation are followed in different places. 
In Florida the common practice is to grow a leguminous cover crop, such 
as beggarweed or cowpeas, in the grove during the summer, this being 
plowed or disked in, in the fall, followed by more or less frequent, shallow 
cultivations until the early summer when the cover crop is again sowed. 

In California the most common practice is to grow a cover crop cf some 
legume in the grove during the winter, from September to the first of March. 
The plants most commonly used for this purpose are the bitter clover 
(Melilotus indica) and the vetch (Vicia sativa). Of these the bitter clover 
is much the best. The purple vetch (Vicia atropurpurea), recently 
imported, is far superior to the ordinary vetch for this purpose, and will 
doubtless be much used when a sufficient supply of seed becomes available. 
The cover crop is plowed under to a depth of seven to ten inches during the 

early part of March before the trees begin to bloom and while the ground is 
still in condition and moist from the winter rains. Following this the land 

is harrowed and disked both ways. Very thorough working with the disk 
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is believed to be preferable to plowing both ways across the grove, as is 
sometimes done. After this thorough disking the land is harrowed again 
and then left until it is necessary to furrow out for the first irrigation. In 
harrowing, either a knife harrow should be used, or if a spike-toothed har- 
row is used the teeth should be sloped backward in order not to pull up the 
cover crop. 

The first irrigation is delayed if possible until after the blooming period, 
but the trees must not be allowed to suffer for water. After the irrigation, 
as soon as the soil has dried sufficiently, the land is harrowed and disked 
both ways and again harrowed. This should leave the surface soil thor- 
oughly pulverized, and with a dry dust mulch. No other cultivation is 
necessary until after the second irrigation. 

During the dry summer period an irrigation is necessary about every 
month. Following each of these irrigations, the land should be harrowed 
as soon as dry enough and about a week later cultivated both ways with 
some narrow, shoveled cultivator, running to a depth of 4 to 6 inches. 
These alternating periods of irrigation followed by cultivation are continued 
during the summer until the winter cover crop is sown in the fall. 

In both Florida and California, the practice of mulching a portion or 
all of the land in the grove is gaining in favor. 

Irrigation.—In the citrus regions of California and Arizona, irrigation 
is necessary and is one of the most expensive and difficult of all the various 
grove operations. Water in these sections is, however, the limiting factor 
of production, and an ample supply must be provided. Water is taken 
directly from flowing streams, is pumped from underground basins, or is 
taken from large, artificial storage reservoirs, filled mainly during the winter 
rains. Different locations and soils require different amounts of water. 
A porous, gravelly soil requires more water than a heavy clay or adobe soil, 
the latter being more retentive of moisture although more difficult to wet. 
Groves near the coast where there is more moisture in the air require less 
rater than those in the drier interior regions. In general, enough water 

must be provided to be equal, when combined with the natural rainfall, 
to a depth of 35 to 45 inches. In a single irrigation it is ordinarily expected 
to apply enough water to cover the entire surface irrigated to a depth of 
about three inches. The supply of water usually provided for citrus 
orchards is one miner’s inch to every four to eight acres.* 

In the furrow method of irrigation the water is distributed over the 
grove by means of several furrows, usually four to six, between each row of 
trees. These furrows, which are made by a special furrowing tool or plow, 
should have a uniform fall, preferably not exceeding a grade of one-half of 
one to three per cent. The water should run through them slowly to give 
the best results. While these furrows are usually run straight, not infre- 
quently they are curved in between the trees to water the middles. The 

* The miner's inch most commonly used in California is the amount of water that will flow through 
a l-inch square opening under a 4-inch pressure head. This equals 9 gallons per minute. The statute 
inch is 11} gallons per minute, 
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length of the furrows or of the “run” ordinarily ranges from 400 to 700 
feet. While 600 and 700-foot runs are common, this is too long to give the 
best results. 

In the basin system of irrigation, square or round basins, about eight 
to twelve inches deep, are formed around the trees, into which the water is 
run either by means of a single central furrow, from which it is turned into 
each basin successively, or by means of steel irrigation pipes fitted together 
like joints of a stove-pipe. In making the basins the soil should be left for 
a radius of about two or three feet around the base of the tree, so that the 
water will not come in contact with the trunk. 

The water is brought into the grove usually either by open cement 
flumes or by buried cement pipes. These are run across the rows along the 
upper edge of the grove to be irrigated. With the open flume, gates are put 
in at intervals to discharge the water wherever a stream is desired. With 
the covered cement pipe flumes, a standpipe is placed at the end of each row 
of trees in which several gates are inserted according to the number of 
furrows or streams desired to be taken from it. 

The length of time necessary to run the water is determined by the 
rapidity of penetration. The application should be continued until the 
water has penetrated to a depth of three or four feet. 

Fertilization.—The great majority of soils on which citrus trees are 
grown require manuring to maintain the fertility, and yet no subject is so 
little understood as the fertilizer requirements. If the soil fertility is 
sufficient to provide for good growth in the beginning, then the addition 
of the materials removed by the crop, it would seem, should be sufficient 
to maintain the fertility. The following table shows the average percentage 
of nitrogen, phosphoric acid and potash in orange and lemon fruits and the 
‘pounds of these materials removed by a ton of fruit. 

FERTILIZER ANALYSIS OF THE FRUIT OF ORANGES AND LEMONS. 
(Computed from Bulletin No. 93, University of California 

Agricultural Experiment Station.) 

Nitrogen (N) econ Potash (X20). 

Per Pounds Per Pounds Per Pounds 
cent. per Ton. cent. per Ton. cent. per Ton. 

@raneern se cee. oO: 0.190 3.80 0.058 1.16 0.219 4.38 
NBSMONS et yrokcsss/ctoe ah 0.151 3.02 0.058 1.16 0.253 5.06 

Such a table as the above is suggestive only as a guide to fertilization, 
and the same may be said regarding soil analyses. The test of a fertilizer 
on the soil and the crop is the only safe guide. 

In Florida a fertilizer containing about 3 to 4 per cent of nitrogen, 6 to 
8 per cent of phosphoric acid and 8 to 12 per cent of potash is commonly 
used. In California the proportions commonly recommended are 4 per 
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cent nitrogen, 8 per cent phosphoric acid and 4 per cent potash. In general, 
young trees are thought to require more nitrogen and a relatively smaller 
proportion of phosphoric acid and potash. 

In Florida there is a tendency to avoid so far as possible the use of 
organic manures, such as stable 
manure, blood, cottonseed meal and 
the like, owing to the effect such ma- 
terials apparently have in the pro- 
duction of the disease ‘‘die-back” or 
exanthema. Sulphate of ammonia, 
sulphate of potash and superphosphate 
are very largely used. 

In California, on the contrary, 
the tendency is to use organic sources 
to supply the various elements so far 
as possible. Experimental results in- 
dicate that organic matter and nitrogen 
are the most important elements to be 
added in the fertilization of citrus 
soils in California and minimize the 
importance of potash and phosphoric 
acid. Eight-year experiments show 
no gain over checks by the use of 
sulphate of potash with oranges and 
very slight gains with lemons. Similar 
experiments with superphosphate show 
but slight gains over check plats, while 
nitrogen plats give marked increase in 
growth and yield. California growers 
in general prefer stable manure to any 
other fertilizer and are also using large 
quantities of alfalfa hay and bean 
straw, both plowed under and as a 
mulch to supply nitrogen and organic 
matter. 

The use of leguminous cover crops 
in citrus orchards to supply nitrogen 
and organic matter is recognized as 

PRUNING AND Root TrimMino or Crrrus good practice, both in California and 
Tres at Time or PLANTING. Florida (see above under “Cultiva- 

tion’’), and a considerable amount of 
the necessary nitrogen can be produced in this way at very slight expense. 

Pruning.—Ordinarily orange trees are pruned very little beyond the 
moval of dead brush and water-sprouts, but this results in the formation 
a very dense tree with the fruit distributed over the surface. The inte- 
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rior fruit is in general superior, and the removal of some of the interior limbs 
keeping the tree somewhat open is probably a desirable practice. 

Lemon trees are generally pruned regularly. They should be cut back 
severely from the first and allowed to develop but slowly. The tendency 
of the lemon is to throw out long branches, which fruit at the end and are 
likely to bend over and break off or to bein the way. The principal purpose 
should be to cut back this rapid growth and develop a strong, stocky tree 
that will be open enough to bear considerable fruit on the interior branches. 
The lateral, crooked branches are much more fruitful than the upright, 
straight branches. 

Trees are pruned at almost any season of the year, but the best time 
is in the spring after the danger of freezing is passed. 

Frost Protection.—Many citrus-growing sections are occasionally 
visited by severe freezes that may cause a loss of the crop and even severely 
damage the trees. It has thus been found desirable, particularly with 
lemons, to provide some form of artificial protection. 

In California this protection has been secured by the use of orchard 
stoves, burning crude oil, abundant quantities of which are available from 
nearby oil fields at reasonable prices. The principle of orchard heating, 
recognized as the most desirable, is to get the greatest amount of heat 
possible with the least soot and smoke. Direct, radiated heat is desired 
rather than a smudge. 

In Florida oil heaters have been used to some extent, but there the 
burning of wood piled in the grove and other devices are also used. 

Diseases.—The number of diseases affecting citrus trees is probably 
as great as those affecting any other similar group of plants. For many 
of these satisfactory treatments are known, but there are several maladies 
which are serious that are not as yet thoroughly understood. Only a few 
of the most important diseases can be mentioned. 

The general group of gum diseases is important in most citrus-grow- 
ing regions. Lemon gummosis, caused by the brown rot fungus (Pythia- 
cystis citrophthora) causes considerable damage in California and is also 
present in Florida. This disease, which causes the exudation of gum and 
the decay of the bark on lemon trunks, is effectively controlled by cutting 
out the diseased parts and painting the injured surface with Bordeaux 
paste. Maldigomma or foot-rot, a closely related disease that occurs 
mainly in Florida, is controlled by use of the sour orange stock which is 
resistant to the malady, and may be cured usually by removing the dirt 
from around the crown roots, cutting out the diseased areas and painting 
them with Bordeaux paste. Another type of gummosis is the scaly bark, 
common both in California and Florida mainly on the limbs and trunks of 
orange trees. ‘This disease is not understood at present, but is checked by 
cutting out and sterilizing diseased areas with Bordeaux paste. 

Exanthema or die-back, a disease common in Florida and occurring 
to some extent in California, is apparently due to malnutrition, but is not 
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understood. When caused by use of organic manure, such as blood, stable 
manure and the like, it is cured by stopping fertilization and cultivation 
for a period and mulching the tree. When caused by lack of drainage, 
tile drainage of the area frequently results in a cure. 

Mottle leaf, a very common and injurious malady in California, is an 
obscure disease, the cause of which is not yet known. Very extensive 
investigations of this disease are now in progress. 

Citrus canker, a very serious malady caused by a bacterium (Pseudo- 
monas citri), has recently become epidemic in Florida and the Gulf states. 
It is now known to occur in Japan and the Philippine Islands and was 
apparently introduced into Florida from one of these sources. An extensive 
campaign is now being waged to eradicate this disease by burning all 
infected trees. 

Verrucosis, or scab, and melanose are two important fungous diseases 
occurring in Florida that have not appeared as yet in California. Wither- 
tip, caused by the fungus Colletotrichum glaosporioides, is common both in 
California and Florida. It is controlled by pruning accompanied by spray- 
ing with Bordeaux mixture. 

Many fruit rots caused by such fungi as the cottony mold (Sclerotinia 
libertiniana), brown rot (Pythiacystis citrophthora), blue mould (Penicillium 
italicum) and green mould (Penicillium digitatum), cause considerable 
loss in the packing-house and in shipment. These are controlled by careful 
handling, by the use of disinfectants in the wash water and the proper 
sterilization of the fruit boxes and packing-house machinery and the like. 
(For other diseases see Part II.) 

Insects.—Insect pests are very numerous in all citrus sections and 
require the systematic use of control methods to insure the financial success 
of the industry. By far the most serious pests are the scale insects of which 
there are numerous kinds. 

In California the most common scale insects are the black scale (Sais- 
setia ole), the citricola scale (Coccus citricola), the red scale (Chrysomphalus 
aurantii) and the purple scale (Lepidosaphes beckii). The control of these 
scale pests is aided to some extent by various parasites, but fumigation 
with hydrocyanie acid gas about once every two years, or more often if 
necessary, is almost universally practiced. 

The cottony cushion scale (Icerya purchasi), which at one time was so 

serious as almost to threaten the life of the citrus industry in California, 
has been so thoroughly controlled by the introduction of the Australian 
ladybird beetle that it has ceased to be considered a serious pest. 

In Florida the most common scale insects are the purple scale (Lepido- 
saphes beckii), the long scale (Lepidosaphes gloverii), the Florida red scale 
(Chrysomphalus aonidum), the chaff scale (Parlatoria pergandii), the soft 
brown or turtle-back beetle (Coccus hesperidum), the black scale (Saissetia 
olew) and the hemispherical scale (Saissetia hemispherica). In the controlof 
these insects in Florida, more reliance is had upon parasitic fungi and insect 

_- 
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enemies than in California. While fumigation is used to some extent, when 
any treatment is used it is usually spraying with paraffin oil emulsion. 
Good’s caustic potash whale oil soap, resin wash or kerosene emulsion. 

The white fly (Aleyrodes citri), probably the most destructive insect 
pest in Florida, occurs in only one place in California and has not there 
become widely spread. It is controlled by fumigation or by spraying with 
paraffin oil emulsion, resin wash or kerosene emulsion. 

The mealy bug, red spider, rust mite, thrips, aphis and numerous 
other insects cause damage both in California and in Florida and in other 
citrus sections, but are of minor importance. 

PickING AND PAacKING ORANGES. 

Picking, Packing and Marketing of Fruit—The methods of picking, 
packing and marketing of citrus fruits are probably more highly developed 
than in any other fruit industry. The picking is in large measure done by 
carefully trained special picking gangs connected with the packing houses, 
rather than by the growers themselves. This insures the most careful work 
and handling and the employment of uniformly good methods. 

The curing, grading and packing is also done by specially trained men 
working continuously under inspection to insure careful handling at every 
point. The special machinery devised for washing, drying, grading, sizing 
and boxing has reached a high degree of perfection and is almost univer- 
sally used in the citrus sections of the United States. The watchword of 
all packing houses is careful handling to avoid bruising or puncturing the 
skin of the fruit and thus prevent decay. 

32 
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The marketing methods have been developed with similar thorough- 
ness, and a very large proportion of the fruit of California is marketed under 
the direction of a co-operative organization of the growers known as the. 
California Fruit Growers’ Exchange. This is probably the most successful 
co-operative organization of growers in the world. 
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CHAPTER 13 

NUTS AND NUT CULTURE IN THE UNITED STATES 

By C. A. REeEp 

Nut Culturist, United States Department of Agriculture 

THE PRINCIPAL NUTS 

The group of trees which bear edible nuts of commercial importance 
in this country includes a considerable number of species, some of which 
are important in both hemispheres. The most important of the world’s 
nuts are the cocoanut, the peanut, the Persian (incorrectly called the 
English) walnut, the almond, the Brazil nut, the pecan, the hazelnut 
(filbert), the cashew, the pinon, the chestnut and the pistachio nut. Of 
these, with the exception of the Brazil nut (nigger-toe, Para nut, cream 
nut, castanea, etc.), which is strictly tropical in its requirements of culture, 
all are being grown to a greater or less extent, in continental or insular 
United States. The pili (pe-lee) of the Philippines and East Indies, charac- 
terized by its reddish-brown (artificial) color, its triangular form tapering 
to a point at each end, its very thick, hard shell and its single kernel, is now 
becoming fairly familiar in our principal nut markets. The pili nut is 
said to be very nutritious and pleasing to the taste when properly matured, 
but as it commonly appears in this country, it is inferior in quality to the 
majority of the better known nuts. 

A choice nut occasionally seen in the American markets is the Paradise 
nut, a near relative of the Brazil nut, which also is indigenous to the low- 
lands of northern Brazil. Paradise nuts are somewhat longer than are 
Brazil nuts, but in the main are triangular in form. They are of a light 
buff color, irregularly grooved lengthwise, and have a close-fitting cork-like 
shell which encloses a single, delicately flavored kernel of fine texture. 

Both the pili and the Paradise nuts are like the Brazil nut in that their 
tropical natures apparently preclude any likelihood of their ever becoming 
commercially important in any part of the United States proper. 

The culture of the cocoanut, together with the drying and shipping 
of its dried flesh or copra, forms one of the leading industries throughout 
all tropics. The cocoanut produces the world’s most important nut 
food supply. To some extent the cocoanut palm is grown in southern 
Florida, but thus far more largely as an ornamental and a curiosity than 
for commercial purposes. During the winter season cocoanuts are locally 
in lively demand as souvenirs among the tourists, who place postage and 

the addresses of northern friends on the smooth outer surfaces of the thick 
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husks and send the nuts through the mails. The expense of removing the 
husk from the nut has thus far made commercial cocoanut growing in this 
country in competition with the cheap labor of the tropics practically out 
of the question. Nevertheless, it is not unlikely that the devising of special 
machinery will soon overcome this problem, and that.a more or less thriving 
industry will develop in the marshy borders of southern Florida. A few 
commercial cocoanut plantings recently set may be found off the Florida 
coast from Miami and near Cape Sable in Monroe County; but it appears 
altogether unlikely that the growing of cocoanuts will ever be of importance 
to American farmers outside of the southern parts of Florida, Texas and 
California. 

The cashew nut likewise is of tropical nature. Trees of this species 
are rarely seen in the United States except in experimental plantings in 
Florida and in California. The nuts are borne singly at the apex of fleshy, 
pear-shaped fruits which form in clusters and which are known as cashew 
apples. The nuts are of much the shape of lima beans, but are both larger 
and thicker. In color they are between a purplish and an ashy-gray. They 
have a thin but stout, smooth-surfaced shell, within which is a secondary 
shell, also thin, and which encases the kidney-shaped kernel. 

Between the two shells of this cashew nut there is a thin dark-brown 
fluid of an extremely caustic property similar to that of poison ivy and 
sumac, to which the species is closely related. Roasting entirely dispels 
this poison, and as the nuts are invariably prepared in this manner before 
being placed on the market, the consumer is in no danger of being poisoned. 
The kernels are among the most palatable of all nut products now found in 
our markets. 

For the present, the cashew can hardly be said to be of, commercial 
promise in any portion of this country. 

The pistachio is much more hardy than is the cashew. To a considera- 
ble extent the two are now being grown in sections of southern California 
and west Texas, and single trees have been known to survive for a number 
of years in climates where zero temperatures are by no means uncommon. 
Thrifty trees are reported from Kansas and one tree several years of age 
near Stamford, Conn., was in a thrifty condition when seen by the writer in 
1914. However, it is essentially a dry-land tree suited to the milder por- 
tions of the temperate zones. The nuts, which are encased in a thin leath- 
ery covering, form in loose clusters. They have thin but very stout, smooth 
shells which usually split open on one side of the suture while being roasted. 
To a considerable extent, the kernels, which are of greenish color and 
delicate flavor, are consumed with no preparation other than that of roasting 
and salting, but more largely they are ground and used in ice creams and 
other confections. The pistachio tree is a slow grower, requiring several 
more years to come into bearing than is the case with almond, Persian 
walnut or pecan trees. Propagation is by budding and grafting. 

The Peanut.—The peanut is probably a native of tropical America. 
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It does well in light-colored, fertile, sandy loams in the warmer portions of 
the United States. Its principal centers of production in this country are 
in Virginia and the Carolinas, although it is common in the entire South, 

west to California. The peanut is common in the markets both in the shell 
or shelled and salted. Peanut butter and peanut oil are now among the 
most valuable of our common nut products. An average yield of peanuts 

is about 34 bushels an acre. 
The Pinon (Pin-yon).—The seeds of a number of pines of western 

and southwestern United States, variously known as pinons, Indian or 
Pine nuts and pignolia, form a very important article of food for the Indians 

FRANQUETTE WALNUT OrcHARD, NEAR Santa Rosa, CALirornia. 
This is the famous Vrooman Orchard. 

and the Mexicans of the Southwest, who gather the nuts in enormous quan- 
tities. In this country the pines bearing edible nuts are not cultivated; 
the entire crop being obtained from the native trees in the mountains, which 
usually appear at altitudes of from 5000 to 7000 feet. The home product 
is largely consumed by the gatherers, and in the local markets of the West. 
The nuts are brownish in color, usually mottled with yellow, from an eighth 
to a quarter of an inch in length and have a thin but strong hard shell. 

The kernels are very fine in texture, rich in quality, of pleasant flavor and 

highly nutritious. The shelled seeds of the stone pine of southern Europe, 
greatly resembling puffed rice in form and color, form an important product 

in the nut markets of our Eastern cities. 
The Persian Walnut.—For many centuries this nut, a native of Persia, 
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has been under cultivation in southwestern Asia and in Europe, but with 
approximately a half century of serious cultivation in this country it has 
attained its greatest degree of perfection on our Pacific Coast. In the 
Old World, and until recently in the United States, propagation has been 
by seedage, but modern American orchards are comprised exclusively of 
budded or grafted trees. For its best development the species requires a 
deep, fertile, loamy soil, moist but well drained. However, it readily 
adapts itself with proportionate results to conditions less favorable. At 
the present time the chief centers of production in the United States are 
southern California near Los Angeles, the Sacramento Valley in northern 
California and the Willamette Valley of western Oregon. Varieties suit- 
able for general culture in the southeastern quarter of this country have 
not yet appeared. In that area of the Eastern states lying between lower 
New England and the Potomac River on the Atlantic Coast and extending 
west to the Mississippi River, local varieties originating with trees reputed 
to be hardy and prolific bearers of desirable nuts are being given a fairly 
general trial. These are being propagated by budding on the black walnut 
stocks. To date, the chief eastern varieties are the Rush, Nebo, Barnes, 
Potomac, Holden, Hall, Lancaster and Boston. Thus far none of these 
have been given sufficient trial to determine their commercial value. For 
the present, planting should be limited to experimental numbers. 

The most popular varieties of walnuts in southern California are 
the offspring of the Santa Barbara type, established during the late sixties 
by Mr. Joseph Sexton of Santa Barbara, with seed supposed to have come 
from Chile. Southern California walnuts are not sold under variety names, 
but under such trade appellations as “budded,” ‘numbers one,” “two,” 
“three,” etc.; the term “budded’’ applying to the large sizes which will 
not pass through inch squares of a wire mesh. 

The leading varieties of northern California and Oregon are from 
French stock first introduced into this country by Mr. Felix Gillet of 
Nevada City, Cal., whose work closely followed that of Mr. Sexton, and 
these to a large extent are sold under their variety names. At present 
the more important are the Franquette and Mayette, direct introductions, 
and the Concord, San José and probably the Chase, seedlings of original 
introductions. 

The Pecan.—The pecan is by far the most important nut indigenous 
to this country, and although at present its annual production is less than 
one-half that of the Persian walnut, the increased attention now being 
paid to the native bearing trees and enormous number of planted orchards 
in the south Atlantic and eastern Gulf states combine to make it fairly 
certain that this will soon become the leading nut grown in America. Its 
native range includes much of the lowlands of the Mississippi River and 
its tributaries from Davenport and Terra Haute on the north, south to 
near the Gulf and a large area extending southwest across Arkansas, 
Louisiana, Oklahoma and Texas to near the Rio Grande. Its requirements 
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of soil and moisture are much the same as are these of the Persian walnut. 
However, it appears to be somewhat more exacting in its moisture require- 
ment, for although being intolerant of improper drainage, it is less able 
to sustain itself proportionately in drier soils. 

The pecan is propagated by budding and grafting on stocks of its 
own species. Under the most favorable conditions seedlings grown from 
nuts planted in midwinter may be budded when eighteen months old, and 
transplanted in orchard form by the end of the next season, or by the time 
the roots have been in the ground for three years. 

Thus far a total of approximately one hundred varieties have been 
recognized in the South. The majority of these already have been elimi- 
nated. At present, the principal sorts of the south Atlantic and Gulf sec- 
tion, including Louisiana, are the Stuart, Schley, Curtis, Van Deman, 
Alley, Pabst, Moneymaker, Bradley, President, Russell, Delmas and 
Success. The leading varieties of central and southwest Texas are the 
San Saba, Halbert, Colorado, Sovereign and Kineaid. 

The varieties of neither of these groups appear readily to adapt them- 
selves to the climatic conditions of the other, nor do they seem capable 
of satisfactorily adjusting themselves to conditions in any of the inland 
states. 

Varieties which have originated in southwestern Indiana and neighbor- 
hood, and which, therefore, now are thought to be well worthy of con- 
servative planting in sections of fairly comparable conditions, are the 
Major, Niblack, Indiana, Posey, Busseron, Butterick, Greenriver and 
Warrick. However, for the present these should not be planted in lati- 
tudes greater than that of Vincennes, with the expectation of regular crops 
of nuts. If set in suitable soil the trees should thrive and live to a great 
age much farther north, but crops of nuts even from the forest trees are 
quite irregular beyond that point. 

The Almond.—Culturally speaking, this nut is not of much interest — 
to a great part of the United States. Its exactments for cultural success 
preclude its general planting over any large portion of the United States. 
It requires a fertile, moist, yet very well-drained soil and a dry atmosphere 
in a section quite free from late spring frosts. The commercial plantings 
of this country are in the Sacramento Valley of California, where the 
orchards are usually equipped with fire-pots as a protection against frost 
at blossoming time, and in northwestern Utah. A number of large young 
orchards just beginning to bear are on the highlands of Klickitat County 
in south central Washington near the Columbia River. The principal 
varieties are the Nonpareil, I. X. L., Ne Plus Ultra, Drakes and Languedoc. 

The almond is propagated by budding on stocks preferably of its own 
species, although peach stocks answer nearly as well. 

At least one variety of hardshell almond (the Ridenhower, of south- 
ern Illinois) is being propagated by eastern nurserymen for variety plant- 
ing about the home grounds in sections adapted to the more hardy varieties 
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of peaches. However, in no way does this almond compare with those 
in the market. 

Nuts of Minor Importance.—In this class belong all of our native tree 
nuts, with the exception of the pecan. Our native hickories, the shag- 
bark (Hicoria ovata), the shellbark (Hicoria laciniosa) and the pignut 
(Hicoria glabra), the butternut (Juglans cinerea), the American hazel 
(Corvlus americana), the beech (Fagus grandifolia) and certain foreign nuts, 
especially the Chinese chestnut (Castanea mollissima), and the Asiatic 
walnuts (Juglans sieboldiana and Juglans mandshurica), afford most 
inviting fields for the breeder and improver of nut trees. 

The most of these species are capable of culture in the Eastern states 
from lower New England south to the middle Atlantic and west to the 
Mississippi. It is quite probable that this group also offers the most fruit- 
ful possibilities in nut culture in the states lying between this section and ‘ 
the Rocky Mountains. 

In general, prospective growers of nut trees should obtain their stock 
from reliable nursery concerns, and in so far as obtainable, budded or 
grafted trees only should be planted. These are not now obtainable to 
any extent of the group just mentioned, although several varieties of 
hickory and black walnut are now being propagated by a few nursery 
concerns. 

Nut trees should be ranked in the class with other kinds of fruit trees, 
and must be given the same degree of attention. Under the most favor- 
able conditions commercial returns may be expected with almonds in 
from 6 to 8 years from the time of setting the trees; with Persian walnut 
trees in from 8 to 10 years; and with southern pecans in from 10 to 12 years. 
Almond trees may be set at from 28 to 30 feet apart, while walnuts and 
pecans should be set not nearer than 60 feet. 

Each species of nut tree has its insect pests and fungous diseases, 
each of which is more or less serious. With the almond, the present most 
serious pest doubtless is the red spider; with the walnut, it is the walnut 
blight; and with the pecan, it is the rosette; although each species of tree 
has its other serious enemies. 
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CHAPTER 14 

MISCELLANEOUS TROPICAL FRUITS* 

The Pineapple.—As a tropical fruit the pineapple ranks second to the 
orange and. banana. Originally a wild fruit, very small in size, it has by 
constant cultivation and improvement been developed into one of the 
choicest fruits in existence. Some varieties now produce very large fruit, 
weighing as much as twenty pounds. 

Pineapples thrive best in Porto Rico, Cuba, Hawaii and the tropical 
islands, but can be grown easily in southern Florida and even further north, 
if not exposed to frost. 

The pineapple resembles the cabbage in that it grows on a short, leafy 
stalk from one to three feet high. The plant is very leafy, the leaves of 
most varieties being edged with spines. 

Propagation.—Pineapples are propagated by means of ratoons, suckers, 
slips and very seldom, when only for experimental purposes, by the seed. 
A ratoon is an individual plant formed among the roots of the mother plant 
and appearing beside it from under the soil. A sucker is an individual 
plant coming from the side of the stem above the soil. A slip is the small 
plant that appears below the fruit on the fruit stalk. The small plants 
that grow on the apex of the fruit are known as the crown slips. There is 
no difference in the kind of plant produced by either the ratoon, the sucker 
or the slip. However, the sucker and the slip are to be preferred, because 
plants from ratoons will die easily if not handled properly. The main thing 
is to select a well-matured slip or sucker. Suckers have an advantage over 
the slips, inasmuch as they are several months older and, of course, they 
bear sooner. Whether suckers or slips are selected to be planted, they 
should be trimmed by cutting the base and stripping off the lower leaves. 
One inch and a half to two inches of stem should be left exposed. It is 
better to let them dry a little before planting. This is called curing. 

Soil——The pineapple will grow in a great variety of soils, but thrives 
best in light, deep, well-drained, sandy soils. Damp and heavy soils are 
unfavorable. The plant is a gross feeder and calls for a liberal supply of 
nitrogenous fertilizers. Experiments carried on in Porto Rico have demon- 
strated that the plant responds to commercial fertilizers. A small plant, 
although in poor soil, has attained astonishing proportions after the fertil- 
izer has been applied. So, when enough plant-food is available and the 
roots may obtain all the air they need, the pineapple can be successfully 
grown on a wide range of soils. 

*In preparing this chapter the author was assisted by Mr. F. G. de Quevedo, formerly of Porto Rico, 
now teacher of Spanish in Pennsylvania State College. 
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From one to two thousand pounds per acre of blood and bone or cotton- 
seed meal will improve the size and quality of the fruit, and maintain the 
fertility of the land. The following summary taken from Bulletin 104 of 
the Florida Experiment Station, will serve as the best guide for the fertil- 
izing of pineapples. 

(a) Fine-ground steamed bone and slag phosphate are best as sources 
of phosphoric acid; cottonseed meal, dried blood and castor pomace are 
best as sources of nitrogen; high-grade and low-grade sulphate of potash 
are best as sources of potash. 

(b) Nitrate of soda, acid phosphate and kainit have not proven satis- 
factory. (While sulphate of ammonia was not used in the experiment, 
this material has in general practice been found unsuited to pineapple 
culture.) 

(c) In ease of shedded pineapples it has been found that it is profitable 
to use from 2250 to 3750 pounds per acre annually of a complete fertilizer. 

(d) Analyses of a large number of fruits (Red Spanish) covering a 
period of four years show that the eating quality of the fruit is not affected 
by the kind of fertilizer used. 

(e) The sugar content of the fruit (Red Spanish) is slightly increased 
by the heavier fertilizer applications. 

(f) The large fruits contain a slightly higher percentage of sugar than 
the small ones. 

(g) The analyses of a large number of pineapple plants show that they 
contain sufficient fertilizing materials, nitrogen, phosphoric acid, potash, 
lime and magnesia to make them of considerable value as a fertilizer. 

(h) With an increase of nitrogenous fertilizers there was found an 
increase of nitrates in the soil. 

(i) Nitrates are most abundant at the immediate surface. After a 
depth of one foot is passed the amount is very small. 

(7) Where the surface of the ground is not protected, the nitrates are 
much less abundant than where there is a covering of plants and decaying 
leaves. 

Preparation of Soil.—The essentials for the pineapple are a limited 
water supply, abundance of air for the roots and plenty of available plant- 
food. The selection and preparation of the soil should meet these require- 
ments, as fully as possible. Sandy soils or sand, naturally most nearly 
meet the physical requirements. Such soil should be thoroughly plowed 
and freed from noxious weeds and grass before starting the plantation. If 
the soil is level and inclined to be wet after excessive rains, it should be 
made into rather wide beds on which the plants are set. The plants are 
set in rows 15 to 18 inches apart and as many as 20 rows to the bed. The 
advantages of this close setting lie in economy in the use of fertilizers, the - 
support which the plants give to each other, and the thoroughness with 
which they shade the ground and prevent the growth of weeds and grass 

after they are fully established, With this system of planting, there should 
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be ample room to pass between the beds for the purpose of carrying the 
fruits from the field when they are mature. There should also be roadways 
crossing the beds at intervals of a few hundred feet sufficiently wide to 
allow the passage of a wagon. 

When planted on heavier soils the single-row or double-row systems of 
planting is preferred. This allows for horse cultivation by means of which 

PINEAPPLES PLANTED IN AN ORANGE Grove.! 

This provides a revenue from the land while the trees are coming to the bearing age. 

weeds and grass are subdued and the soil kept loose to facilitate thorough 
aeration. 

Pineapple plants bear but one fruit, after which they die. The new 
crop is secured from the slips and suckers from the mother plant. Like 
most crops, pineapples will not succeed by continuous cultivation on the 
same land. <A rotation of crops is therefore advised. On soils that are 

especially well adapted to the pineapple three consecutive crops can be 
grown before the soil is devoted to other crops. 

Cultivation.—The cultivation should aim to maintain a loose condition 
of soil and prevent the growth of weeds and grasses. Hand cultivation 

will be necessary in case of level, sandy soils planted in beds as above 

‘Courtesy of U. 8. Dept. of Agriculture, From Porto Rico Bulletin No, 8, 



MISCELLANEOUS TROPICAL FRUITS 163 

mentioned. The looser the sand the less stirring will be required and the 
greater the saving in labor. When planted in the single-row system the 
cultivation should also aim to support the plants from tipping over as much 
as possible. The fruits being borne at considerable height and being of 
considerable weight, cause the plants to tip. In this position the fruits 
are subject to sun-scald on one side which gives them a poor appearance 
when placed upon the market. 

Varieties.—The leading varieties are the Cayenne, a conical, slightly 
yellow, aromatic, juicy fruit, weighing as much as ten pounds: Queen, an 
exceptionally aromatic fruit, very desirable and very extensively culti- 
vated; it is a good keeper, ships well and weighs as much as eight pounds 
per fruit: Spanish, medium in size, Juicy, good quality and early, fruits 
weigh as much as six pounds and are a favorite on many of the markets. 
There are many other varieties that are good for local consumption, but 
not all of them possess good shipping qualities. 

Marketing.—The keeping qualities of pineapples depend largely 
upon the care with which they are handled. They are susceptible to 
injuries, especially bruises, and should be handled as carefully as straw- 
berries or other perishable fruits. Stiff bushel baskets are recommended 
for collecting the fruit from the plants. Some of the varieties may be 
removed from the plants by giving the fruit a quick jerk across the knee. 
Others, like the cabezonas, must be cut off. In all events, the stem must 
never break into the fruit. Cutting with a long stem is advised. 

The fruit is best shipped in crates. It should be graded to uniformity 
in size and appearance. Care should be exercised to so pack that the spines 
on the crowns will not puncture the fruit. 

The Avocado is a tropical tree, adapted to climatic conditions in south- 
ern California and a considerable portion of Florida. Most of the varieties 
are injured by frost, but the more hardy ones will stand a few degrees below 
freezing. The tree is an evergreen with large, leathery leaves. It attains a 
height of from 25 to 60 feet, depending upon the variety and local conditions. 
The wood is brittle and easily broken by winds. The flowers and fruit are 
easily blown from the trees. For this reason the trees should be grown in 
sheltered locations or artificial windbreaks should be provided. 

The fruit varies in size, shape and color. While it is usually pear- 
shaped, it not infrequently is round or oval. The color ranges through 
light-green, dark-green, brown, purple and red. ‘The center of the fruit 
contains a single, large, round seed. The yellowish-buttery, fleshy portion 
between the seed and the skin is the edible part. It is rich in protein and 
oil, the percentage of the latter ranging from 10 to 30 per cent of the pulp. 

- Professor J. E. Higgins, in Bulletin No. 25 of the Hawaiian Experiment 
Station, describes the fruit as follows: ‘Its unique character reduces to a 
minimum its competition with other fruits, while its rich, nut-like flavor 
is almost universally enjoyed among those who have known it long enough 
to become familiar with its peculiar charm. It is a fruit and yet so unlike 
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other fruits as to suggest a class of its own, and for this reason it has been 
‘alled a ‘salad fruit.’ But this term seems too limiting, because it is used 
in so many other ways. ‘There are many ways in which it might be served. 
The simplest treatment is to cut open the fruit longitudinally, remove the 
seeds and serve, affording everybody the opportunity to add salt, pepper, 
vinegar, olive oil, lime juice or other seasoning in any combination to suit 
the individual taste. Some prefer it as a dessert with sugar and cream, or 
with wine and lemon or orange juice. It may be served on the side with 

soup, and in this way is 
delicious. It is true that 
thetastefortheavocado 
is an acquired one, yet 
there are few, if any, 
food products which so 
quickly overcome any 
prejudice and becomeso 
highly esteemed. The 
novice may pronounce 
the first fruit worthless, 

but the second is toler- 
able, the third good, the 
fourth better, the fifth 
a delight and after that 
the difficulty of learning 
to like them usually 
gives place to that of 
getting them often 
enough.” 

The avocado is 
adapted to a wide range 
of soils. It demands 
good drainage and 

Tue Tarr Avocapo Fruir.' plenty of organic mat- 
ter. The trees do well 

in the southern coast district of California and in various sections of 
Florida. The geographic limits of successful avocado culture are at 

present undetermined. 
The avocado responds to judicious applications of fertilizers. The 

texture and flavor as well as the yield of fruit are improved by fertilizers. 

Excessive amounts of nitrogen should be avoided. 

The trees are propagated from the seeds. These must be fresh, as 

they soon lose their vitality when exposed to the air. It has been a com- 

mon practice to produce bearing trees from the seedlings without grafting. 
The seed should be planted in the soil either in pots, in nursery rows or in 

1 Courtesy of University of California, College of Agriculture, Berkeley, Cal. 
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permanent position in the orchard. They should be planted so that the 
upper portion of the seed protrudes slightly above the surface of the soil. 
Best results are usually obtained by planting in pots and transferring the 
seedlings to the field when they are of the proper size. 

When the trees are not to be grafted the seed should be selected with 
much care, only the largest seeds from trees that produce the best quality 
of fruit being used. Even this care will not insure a uniform good quality 
in the new orchard. Like all seedlings, they seldom come true to the parent 
stock. Best results are, therefore, obtained by propagating through some 

Metuop or BuppING THE AvocaDo.! 

form of cuttings, selecting the scions from trees that are prolific and produce 
fruit of good quality. 

Until recently it has been thought impossible to successfully bud the 
avocado. Careful study of the subject and numerous experiments have 
resulted in a successful method of budding, following what is known as the 
shield budding method. This is similar to that practiced in the budding of 
citrus trees. The success seems to depend chiefly upon the character of 
growth from which buds to be inserted are selected. Buds from what is 
called second flush in growth have been found superior to those in any other 
stage of development. 

It is often desirable to re-work good-sized trees. This may be success- 
fully accomplished by budding into new wood forced out for the purpose. 
The trees are usually cut back severely in the spring and the cut stubs 

1 Courtesy of U.S. Dept. of Agriculture. From Porto Rico Bulletin No. 8. 
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covered with wax or paint to prevent decay. Of the new shoots that start, 
only a few are allowed to grow and when these attain a size of three-quarters 

described. 
Pruning should take place during the early growth of the trees to 

establish low heads and the proper form. After well grown, trees require 
very little pruning. The wood, being quite soft, will not stand abuse 
from pruning instruments. All cuts should be smoothly made and, on all 
larger branches, should be protected with a covering of paint or wax to 
prevent decay. 

The seedling trees come into bearing between the fourth and eighth 
years, the average bearing age being about six years. The life of the tree 
in Florida and California is as yet not determined, although there are 
records of trees eighty or more years old in some parts of the American 
tropics. It will be safe to estimate the bearing life at not over twenty- 
five years. 

Like the deciduous fruits, the avocado has a tendency to fruit in alter- 
nate years. This is generally due to setting more fruit than can be properly 
matured. Thinning is therefore advised. This will encourage larger size 
and better quality of the fruits that are allowed to remain and will not over- 
tax the tree so as to prevent its bearing a crop the following year. Individ- 
ual trees of the thin-skinned Mexican variety in southern California have 
produced as many as 5000 small fruits annually. Such fruits have little 
commercial value, but are of considerable value for their seeds, which are 
used for nursery purposes. Of course, these should all be grafted or budded 
before being set in orchards. 

Alli fruits that are to be placed upon the market should be hand picked 
and handled with the greatest care. Orange clippers are advised for this 
purpose, about three-eighths of an inch of the stem being left on each fruit. 
The fruits, if to be shipped, should be carefully wrapped and packed in 
small packages, so that they will carry without injury. Fruits of fine 
quality in good condition on the large city markets in the United States 
sell for 30 to 75 cents each. The kind of fruits to ship will depend upon 
market demands and the shipping qualities of the different varieties. 

The industry of growing avocados is comparatively new and a list of 
the most desirable varieties for different purposes is not available. At 
least twenty-five different varieties of California origin have come to 
notice. It is doubtful if the commercial variety of the future has yet 
appeared. At least, none have been found that may be considered good 
shippers. 

As a fruit the avocado exceeds in food value all other species. A test 
of the food value of twenty-six varieties gave an average of 984 calories per 
pound of edible fruit. This is important, as it is more than twice the maxi- 

mum noted for any other fruits. The fuel value is not far from twice that 
of average lean meat. Of course, they are much lower in protein. 

| 
of.an inch in diameter they are ready for budding in the manner above © 
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The avocado is worthy of careful experimentation in those localities 
where climate will permit of its growth. It doubtless has great possibili- 
ties, although the demand for the fruit at present is limited. 

The Mango.—It originated in India. There it has been cultivated 
for many centuries and the fruit is as important to the people of that 
country as is the apple to the people of North America. 

The fruit of the mango is not well known outside of the regions in 
which it is grown. It is strictly a tropical fruit and under favorable condi- 
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FRuIT oF THE Manco. SEED ON THE RiGHT.! 

tions the tree attains a height of sixty feet or more and produces fruit for 
several decades. In the United States it is grown chiefly in the southern 
part of Florida. When in a dormant state the trees will withstand a temper- 
ature of seven or eight degrees below freezing, but if growing rapidly when 
freezing weather occurs, the trees are killed back to the ground. 

It does best on fairly deep, rich, well-drained soils, but requires a 
liberal amount of moisture. 

Mango trees are usually propagated from seeds. As with any other 
fruit, trees produced in this way are not true to the parent stock. More 

1Courtesy of U.S. Dept. of Agriculture. From Annual Report of Porto Rico A. E, §., 1912, 
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recently, methods of grafting by inarching and patch grafting have come 
into use. The usual method of budding deciduous trees has not given — 
satisfaction with the mango. 

Inarching has long been in use in India. It has been adapted in 
Florida with many modifications. 

The mango seeds are generally planted in pots four or five inches in 
diameter and eight to twelve inches deep. These may be made from cypress 
shingles or by using the internodes of rather large bamboos. The seeds are 
laid flatwise in the soil and covered to a depth of about an inch and a half. 
The pots must be watered at frequent intervals. 

Best results are secured if seedlings are kept under partial shade. 
When they have attained a height of ten to twelve inches they are ready 
to be inarched. The pots are brought near the tree from which scions are 
to be secured. If the tree is so tall that its branches cannot be bent down to 
the ground, it will be necessary to provide a scaffolding to support the pots. 
The tree selected for this purpose should be one bearing the best quality 
of fruit. Branches for inarching should be in such condition that the bark 
will peel freely. A strip of bark about three inches long is removed from 
the side of the stock. A similar strip is also removed from the scion and 
the two are brought together so that the cut surfaces will fit closely and are 
securely held by wrapping. In about two weeks a cross-cut may be made in 
the stock two or three inches above the union and in the scion, just below 
the union. After two more weeks, these cuts may be deepened. At the 
end of six weeks all plants should be carefully inspected. If a good union 
has been effected the plant may now be severed from the tree and the top ot 
stock removed. The plants should now be transferred to a plant house or 
the shade of a tree, where they should remain until one good flush of 
growth has matured. They are now ready to set in the field. 

Budding the mango by the square patch method is also successful. 
For this purpose the stock or branch should be an inch or more in diameter. 
A patch of bark one and one-half inches long and three-quarters of an inch 
wide is removed with a sharp knife or chisel. Next the desired bud with an 
equal amount of bark attached is secured and fitted securely to the stock. 
The bud should be held in place with raffia or other wrapping material, 
The wrapping should not be too tight. A suitable form of grafting wax 
should be used to smear the cut edge and keep out water. The whole stem 
for several inches above and below the bud should be covered with waxed 
cloth, leaving only the bud open to view. Budding should take place when 
the sap is moving freely. 

Mango trees should be planted about thirty feet apart each way. 
They should be properly cared for so as to form low-headed trees with 
strong branches from which the fruit can be easily gathered. 

It is advisable to inter-till and during the early stages of growth inter- 
cropping may often take place. 

The trees begin to bear from five to nine years of age. 
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For immediate use the fruit should be allowed to ripen on the tree. 
If it is to be stored or shipped long distances it should be gathered before 
it fully ripens. If hand picked, wrapped in paper and packed in small 
packages, it will keep for several weeks. The keeping period may be 
lengthened by cold storage. 

The fruit is best prepared for eating by placing on ice, until thoroughly 
chilled. In this 
condition it may 
be readily peeled 
and sliced. The 
fruitisused chiefly 
in the fresh state, 
although in the 

tropics where 
grown it is fre- 
quently used for 
sauce ormade into 
pies and has great 
possibilities for 
various forms of 
preserves. 

The Banana. 
—The banana is 
strictly a tropical 
fruit. Itisalarge 
herb, with aperen- 
nial root stalk. 
The top grows 
rapidly and 
reaches a height of 
from ten to thirty 
feet, depending on 
wariety. It 
requires from 
twelve to fifteen A Tor-workep Manco Tree In Frurrt.! 

months from time 

of planting to the maturity of the fruit. Each plant bears one cluster of 
fruit, and upon its maturity the plant dies. Numerous shoots arise from 
the base of ;the original plant. Most of these are removed for use in 

establishing a new plantation, but some are left to take the place of the 
old plant. 

Within the past thirty years the banana has become popular in the 
markets of the North and is quite extensively used. It excels in the ease 

1Courtesy of U.S, Dept. of Agriculture. From Annual Report, Porto Rico Agricultural Experiment 
Station, 1913, 
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with which it is handled. On the plantation a cluster of from 100 to 200 
fruits, equal in amount to a crate of other fruits, is severed from the plant 
with one stroke of the machete. The fruits are protected by a tough skin 
which readily separates from the rather dry meat. 

The banana is cultivated in practically all tropical countries. Those 
countries leading in banana production are Jamaica, Costa Rica, Cuba and 
Honduras. The commercial supply for North America comes chiefly from 
the West Indies. 

There are countless varieties of bananas, but very few of these are of 
commercial importance. Many of the most delicious ones are of local 
value only because of small size or poor shipping qualities. The varieties 
usually met with in the markets are the large yellow fruits, and, less fre- 
quently, the red ones. 

The clusters of fruit are cut from the plant when quite green and hung 
up in a dark room to ripen. When shipped to distant markets, the fruit is 
sent directly from the plantations to the fruit steamers, and ripen while in 
transit. They generally reach their destination before they are sufficiently 
ripe to use. 

The banana is grown in Florida and the southern portion of the Gulf 
states. It is found as far north as Charleston, 8. C. In the extreme 
northern limits it is grown chiefly as an ornamental plant. In the southern 
half of Florida it has been grown commercially to a limited extent. For 
central Florida the Orinoco and Hart varieties are best. These are both 
early and hardy. In the southern part of the state the Dwarf Jamaica 
variety is successfully grown. If freezing weather occurs, the base of the 
plants to a height of two or three feet may be protected with earth or straw. 
If the tops are frozen they should be removed by cutting just below the 
frozen portion. A new growth will start almost immediately from the 
center of the stalk and will mature fruit before the close of the season. 

With few exceptions the banana is seedless, and must therefore be 
propagated by planting suckers or sprouts. These are generally removed 
from the mother plant when several feet in height. By cutting the top of 
the sucker back to a foot in height it will keep for several weeks. These 
are set in the new plantation at intervals of ten to fifteen feet apart each 
way. The larger the variety, the greater should be the distance between 
plants. 

Bananas require a fertile, well-drained soil, well supplied with humus. 
They develop best in a humid climate. Their extensive and tender foliage 
necessitates protection from strong winds. The soil between the plants 
should be cultivated to subdue weeds and grass and to conserve soil 
moisture until the plants are large enough to shade the ground. 

The Fig.—While the original home of the fig tree is around the Persian 
Gulf, the tree will grow and thrive in any warm climate. It is very hardy 

and noted for its longevity, often remaining productive for a hundred years. 
The fig can be cultivated in the warmer parts of the United States and 
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will withstand considerable freezing. The young shoots are easily frosted, 
but, owing to its hardy constitution, a tree though severely frosted will send 
forth new shoots and will often bear fruit the following season. A heavy 
frost, however, while the sap is flowing freely, is apt to be fatal. 

The warm interior valleys of Arizona and California, being dry, are 
much more favorable for fig culture than the Gulf states. The rainfall of 
the Gulf states, occurring at the time of fig ripening, often causes the fruit 
to burst and decay before maturity. The fresh fig is a delicious fruit, but 
on account of its perishable nature, has not been widely cultivated for 
commercial purposes. 

The fig tree will grow and thrive in a variety of soils. It is a gross 
feeder and requires much moisture for its long spreading roots. Where 
frosts are liable to occur, rich, moist lands should be avoided, as this kind of 
soil promotes a late luxuriant growth, which is very easily killed by frost. 

The fig is propagated by means of suckers and cuttings. Seldom is it 
propagated by seed, as seedlings have a tendency to revert to their wild 
state. Trees from seedlings require three years before beginning to bear, 
and several more years to come into full fruitage. Trees from cuttings 
may bear a few figs the first year and will be in full fruitage in two or three 
years. Cuttings six or eight inches long should be made from young, 
well-seasoned wood. These should be made in the spring before the sap 
begins to run, and hung inverted for a time until the ends are calloused over. 

The trees mature more rapidly if the cuttings are planted in their 
permanent position. They should be planted in a deep hole, filled in with 
rich compost, and liberally watered. Cuttings, transplanted after growth 
has begun, are often retarded two or three years in growth. Barren trees 
may be successfully grafted. 

Fig trees planted in orchards should be fifteen or twenty feet apart. 
This distance is sufficient for the Southern states, but in the Pacific Coast 
region, where the trees grow to a greater size, thirty to forty feet is a better 
distance. The low-branching varieties are best, as they are not so easily 
injured by winds. 

Except to remove dead or decayed limbs, the fig tree requires very 
little pruning. In young orchards the cultivation must be shallow in order 
to avoid injury to the surface roots. Fertilizers scattered broadcast and 
worked into the earth near the trees are beneficial in the early stages of 
growth. 

The Guava.—The guava, a native of tropical America, has spread to 
all tropical countries. In character of growth and fruit it most nearly 
resembles the quince of temperate regions. It is sometimes called the 
apple of the tropics. 

The plant is a shrub, seldom attaining a height of more than twelve 
feet. The vegetative growth is easily killed by frost, but is renewed quickly 
from the roots. For this reason it can be successfully grown in sub-tropical 
localities. 
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The fruit varies greatly in size and color, ranging from an inch in 
diameter to the size of large apples. When ripe, it is white or yellow, with 
a sub-acid pulp of the same color as the skin. The color sometimes deepens 
into crimson. The fruit contains many small seeds. It is used chiefly 
for making jelly and preserves. 

The guava is propagated from seeds and cuttings. 
Recently this fruit has received considerable attention in Florida, where 

it finds a place in nearly every fruit garden. Where frosts occur, the tops 
may be protected during the winter by laying them down and covering 
them with straw and earth. 
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CHAPTER 15, 

THE FARM WOODLOT 

By F. F. Moon 

Professor of Forest Engineering, College of Forestry, Syracuse 
University, N. Y. 

Need of Forestry.—To properly solve the land problem of any nation 
each acre should be put to its best permanent use. Field crops should be 
grown upon the tillable areas and the land which is too steep or stony for 
cultivation or too sterile for ordinary field crops should be made to produce 
repeated crops of timber. That is why the practice of forestry, which is 
“‘the raising of repeated crops of timber on soils unsuited to agriculture,” 
is necessary to secure the proper use of all the land. 

Forestry is not a part of agriculture. It is separate, but co-ordinate 
and interdependent. Agriculture has first call upon the land and selects 
the fertile and level areas for tillage. Forestry takes the remaining portion 
and raises the timber indispensable to our civilization. Both are concerned 
with crops, since the forester regards his timber-covered areas as fields to 
be sown (either by nature or artificially), tended and finally reaped, for 
forestry means using the products of the forest and does not mean locking 
up the woodlands for park purposes, as some people think. 

The practice of forestry upon the non-agricultural soils is absolutely 
essential for three reasons: 

(1) Timber is absolutely indispensable to our civilization. 
(2) There are large areas of land which can never be used for agri- 

culture. 
(8) The indirect influence of the forest in moderating climatic 

extremes, in controlling run-off, etc., is necessary to the success- 
ful practice of agriculture and to the health and comfort of the 
people. 

1. Next to food, shelter is most important. According to Fernow, over 
half our population live in wooden houses, and two-thirds use wood for 
fuel. The same authority estimates that 95 per cent of all the timber 
consumed in the United States is for necessities. 

Our per capita consumption of wood is unusually high, and on the 
increase. (It is twice what it was fifty years ago.) We consume six times 
as much timber per capita as in Germany, and twenty times as much as in 
Great Britain. 

2. Agriculture 2an never be practiced on a large part of this continent, 

and this land must not be allowed to lie idle. Of the 1,900,000,000 acres 
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of land in the United States, 550,000,000 acres are now covered with forests 
(65 per cent of the original forest area) and 415,000,000 acres are devoted to 
agriculture. Agricultural experts have estimated that within the next fifty 
years the forest area of this country will have been reduced to about 
360,000,000 acres, and that the present area of forest land held in the form 
of farm woodlots (190,000,000 acres) will have diminished to 90,000,000 
acres. So that with the exhaustion of virgin supplies of timber, the farm 
woodlot will be relatively much more important fifty years hence than it is 
at the present time. 

3. The indirect influences exerted by forest cover are much greater 
than is generally supposed. Recent investigations have indicated that the 
rains in the interior of a continent are largely dependent on the presence of 
large bodies of timber situated in the track of prevailing winds. 

In some parts of the Middle West the value of windbreaks in checking 
the force of hot southern winds may exceed their value as a source of timber, 
fuel and fencing. The influence of forest cover upon run-off—the drying 
up of springs, the increase in spring floods after extensive forest denuda- 
tion—are well known. Water experts claim that the gradual lowering of 
the water in the soil is dependent to a large degree upon the absence of 
sufficient forest area, , 

Value of the Woodlot.—The value of a good woodlot to a progressive 
farmer is hard to measure in dollars and cents. It serves the following 
ends: 

(1) It furnishes timber for home construction purposes, fuel, fence 
posts, ete. 

(2) It should now, as in the past, furnish winter employment to 
horses and men. Domestic timber, telephone poles or railroad 
ties for the market, ete., can all be taken out during the winter 
months to the vast improvement of the bank account and wood- 
lot. 

(3) A good woodlot is like a bank account—it can be drawn on in time 
of need. After a fire, the barn may be largely rebuilt from 
home timbers, and in case money is badly needed, some logs 
or poles may be sold to tide matters over. A good farm 
woodlot is a fine nest egg. 

(4) It vastly improves the appearance of the home place and makes 
it more salable. 

Aside from sheltering the homestead and barns from wintry blasts, 
the woodlot covers the steep, rocky slopes or the marshy spots that would 
otherwise be most unsightly. Viewed from every standpoint—revenue, 
year-round farm management, appearance, real estate value and comfort— 
the woodlot is a splendid asset to an up-to-date farm. 

Managing the Woodlot.—The average woodlot at present is suffering 
from the wrong point of view. It has been grazed and grazed again, burned, 
culled and culled again until in many cases the compact soil cannot suppor 



THE FARM WOODLOT 175 

the growth of any desirable species or specimens. With the enormous stand 
of timber covering the agricultural land in colonial times, it is no wonder 
that the forest was attacked vigorously and even ruthlessly by the early 
settlers. It covered lands needed for tillage and it harbored enemies, 
beasts and redskins, of equal ferocity. With the end of the virgin timber 
supply less than five decades away, the farm woodlot is destined to play a 
still more important réle in supplying the local markets with necessary 
timber. The reduction in the forest area and the increase in the value of 
forest products will make the woodlot more profitable each succeeding 
decade. Since a crop of timber cannot be grown over night, now is the time 
to start for the benefit of the next generation. 

A WeEtu-PRoTECTED Farm HommEstgeap. 

By protecting farm buildings with trees, comfort of the family is vastly increased and 
farm economy better maintained. 

To make specific recommendations for the management of the farm 
woodlots in different parts of the country is impossible, for climate, soil 
conditions, species and markets are all different. General points only can 
be covered and if further details are necessary, bulletins from the Federal 
Forest Service at Washington or State Forest Office, or Manuals on Wood- 
lot Management may be sent for. 

At the outset the forest should be regarded as a crop of trees. It is 
sown by nature and is harvested only once every forty to sixty years, but 
if the crop idea is kept in mind the cultural methods to be pursued will be 

very easy to follow. The woodlot contains tree weeds, as well as desirable 
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species, and the weeds as usual, should be exterminated. The laws of 
plant growth, as understood by the average farmer, apply to trees in the 

forests as well as to the plants in the field. There is only so much growing 
energy—light and heat, moisture and plant food—available for each acre 
of forest. This energy should be confined to a few valuable trees and not 

scattered among the several hundred additional weed trees that stand 

FIELD AND WOoopDLOT. 

Upon the fertile, level lands field crops should be raised, while the steep, rocky hillsides 
unsuited to agriculture should be made to yield corps of timber, 

upon each acre. It should be the aim to raise a crop of valuable timber 

and not forest weeds. 
Improvement Cuttings.—Under ordinary circumstances no improve- 

ment cuttings are attempted until the material to be cut is large enough to 

pay the cost of removal. Cuttings to improve the composition are some- 

times made in very young stands where intensive management is possible. 
Such cuttings, or cleanings as they are called, are ordinarily beyond the 
pale of woodlot management, as the average farmer cannot afford to make 

the investment ($1.50 to $3 per acre in young sprouts) which such cleanings 
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would cost. Therefore, it is better to postpone the cutting until the 
undesirable specimens reach cordwood size (say twenty-five to thirty 
years), when a thinning may be made. 

The general idea in such a thinning would be to remove competing 
trees which take light, food and moisture from the straight, thrifty trees 
of more desirable species. Every farmer knows which trees are valuable 

A Woopuot AFTER THINNING." 

By removing dead and diseased trees and those of less desirable species, the remainder 
of the stand will greatly increase its growth rate. 

in his neighborhood and which individuals are not thrifty. In the Eastern 
states, for example, such trees as ash, basswood, tulip-poplar, red oak, etc., 
are generally favored over the slower-growing and less desirable beech, 
maple, black oak, horn bean, ete. Rapid-growing conifers, like pine and 
spruce, are to be preferred to slower-growing and less valuable species like 
hemlock and white cedar. As a rule, conifers should be encouraged upon 

poorer soils, since they make less demand upon the site for plant food and 
moisture. 
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A method of thinning a woodlot which foresters term the French 
method, can be used in many stands to advantage. The idea is to select 
from 200 to 250 trees per acre, depending on the species, soil, etc., to form 
your final crop, and to remove all weed trees or defective specimens which 
are in any way interfering with the growth of these selected trees. By cut- 
ting away the trees crowding and competing with them, all of the growing 
energy will be forced into the straight, thrifty stems which remain, with 
the result that the succeeding years’ growth rings will be laid on the trees 
of greatest value. In this way railroad ties may be secured at thirty-five 
years, whereas if left untouched, they would not reach sufficient size until 
forty-five or fifty years. 

For the final result, the technical quality of the species (including 
local demand), the growth rate and the condition of the individual tree 
determine whether or not it should be removed. Briefly summarized, 
the points to be kept in mind in making a thinning are as follows: 

1. Leave straight, fast-growing, thrifty trees of most valuable species. 
2. Avoid making holes in the canopy that will not be filled within 

five years by the natural growth of the crowns. (Excessive 
exposure of the soil to sunlight causes drying out of the soil, 
a rapid growth of weeds and diminished volume growth.) 

3. In case of doubt, leave a tree, as it may be taken out at the time 
of the next thinning. 

Reproduction Cuttings.—The previously described cuttings are 
designed primarily to hasten growth and to improve the composition of 
the stand. The reproducing of the stand is not intended, although a heavy 
improvement cutting in a woodlot old enough to produce seed may result 
in a fine stand of young seedlings the next spring. This is by accident 
rather than by design. 

In certain of the Middle Western states where grazing is permitted in 
the woodlot as a matter of course, where fires and bad cuttings have ex- 
hausted and compacted the soils, reproduction cuttings are out of the 
question. Only weed trees or old and decrepit specimens of desirable 
varieties are still standing. The best, the only way, in cases like this, is 
to cut clean and replant with species suited to the region. 

Where the soil is in good shape and good seed trees are found, a light 
cutting to prepare the soil, followed two or three years later by another 
thinning to give more light to the seedlings on the ground, will provide 
sufficient stand of reproduction. The thinnings, to be successful, require 
considerable care in removing the defective trees and specimens whose 
seed is not wanted. Great care should be exercised to prevent excessive 
light coming in at first, as weeds may then choke out desirable seedlings. 
After the seedlings have gotten started the trees overhead are gradually 
removed, the cuttings being located where light is needed for proper devel- 
opment of the young growth. When the leaves of the seedlings turn a 
yellowish-green, more light is needed and a few nearby trees should be cut. 
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In regions where the sprout hardwoods are found (chestnut, oaks 
maples, etc.), reproduction may be secured by clear cutting, allowing the 
woodlot to spring up from stumps. The best time for sprout reproduction 
is under thirty years of age, but ordinarily good sprouting species will 
retain this quality until fifty or sixty years of age. This type of manage- 
ment, coppicing as it is called, should not be practiced too many times in 
succession, as the soil becomes exhausted and the vitality of the stand 
lowered. 

Pruning.—In certain parts of the East farmers have attempted to 
secure a higher quality of lumber by artificially pruning coniferous stands. 

Goop Work IN Pitine BrusH. 

Advocates of this plan claim that the clear lumber thus produced will 
bring a sufficiently larger yield to pay for the cost of this intensive process. 
On the other hand, men who have sawed second growth white pine, which 
was artificially pruned, claim that loose knots are produced by too rapid 
drying of the stub. If pruning is desirable to improve the looks of a piece 
of woodland—to open up a vista beneath the crowns—it may be done, but 
let the cost be charged against landscape improvement and not added to 

the cost of the forest crop. 
Planting.—Where it is desired to cover an unsightly area or abandoned 

pasture with trees, planting may be resorted to, as the proper species are 
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immediately started at the correct distance. The question is often raised, 
“Why is not nature’s method followed and seed scattered broadcast on 
the soil?” The answer is this: It has been found after repeated experi- 
ments that broadcast seeding is not only extremely expensive on account 
of the high price of seed, but the results obtained are decidedly uncertain, 
owing to the activity of squirrels or field mice and the frequent drying out 
of the seed. Placing young seedlings in the ground six feet apart is more 
certain and cheaper in the long run. Planting six feet apart each way, an 
acre containing 1210 trees can be planted at a cost of $7 to $10, depending 
on price of labor and whether seedlings or transplants are used. 

If the woodlot has been very much run down as a result of injudicious 
cuttings, excessive grazing or repeated fires, it may be desirable to plant 
under the openings with fast-growing, shade-bearing species. In this 
case it is desirable to first make as heavy a thinning as circumstances 
will permit, and then, after the timber has been removed, plant the open 
spaces immediately with the chosen species before grass and weeds take 
possession of the soil. Underplanting a run-down woodlot of broad-leaf 
trees with four-year transplants of spruce or pine is a splendid way of 
injecting new blood. The trees will cost about one cent each in the ground, 
and from three to four hundred per acre is generally sufficient. 

Financial Results.—The best measure of the success of any farm 
activity is the financial yield obtained, and it is safe to say that the 
difficulty in marketing the forest crop and the long waits between 
receipts are largely responsible for the slight attention paid the woodlot. 
Forest management must be financially profitable before it will be accepted 
by the farmer. 

At the present time forest products are not sold as easily as grain, 
potatoes or fruit, and this fact often causes discouragement. While the 
average farmer will scan the market reports very closely to find out the 
prevailing price for his field crops, the same man is apt to sell the standing 
timber on his woodlot to the first mill owner who offers him real money. 
If the selling of forest products can be simplified and the farmer can be 
assured a reasonable return from his non-agricultural acres, it is certain 

that the practice of forestry by the individual owner will advance rapidly. 
These small holdings are destined to play a more important part in supply- 
ing local timber markets in the coming generation, but it is necessary that 
proper marketing facilities be provided in order that the owners receive 
a fair return. 

When an offer is made for “all the timber on the woodlot,”’ great care 
should be exercised before it is accepted. Such a sale usually results in 
parting with the cream of the trees at a meagre price and leaving the land 

in the possession of forest weeds, for the local mill man generally “skins 
the lot.” It is far better to designate by axe marks the mature trees and 
those that should be removed for the good of the remainder, and thus sell 
a known amount at a fixed price per thousand board feet on the stump. 
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A sale contract covering methods of cutting, payments, fire protection, 
provision against waste and excessive damage should be drawn. 

The New York State College of Forestry at Syracuse has provided a 
selling service for the private timberland owners of the state. Two years 
ago a study of the wood-using industries was made in connection with the 
Federal Forest Service, and at that time considerable data concerning 
stumpage prices, costs of manufacture and value of manufactured products, 
etc., were secured. This information is on record in a card catalog, and 
when a farmer or small land owner writes for information concerning the 
management of his woodlot and a possible sale, he is put in touch with the 
nearest manufacturer, and the dimension and grades in demand and aver- 
age selling price given him. By this means the College of Forestry is acting 
as a clearing house for information and is endeavoring to secure a fair 
price for the man who raised the forest crop. In the extension of this 
scheme of co-operative marketing of forest products lies the future profit- 
able management of non-arable lands by the farmers of this country. 

As previously stated, forestry must be financially profitable, else it 
will not be practiced by the business men of this country. The farmer, 
however, is in the best possible position of all owners of forest land to 
practice forestry, for he has the land, he has an annual income from 
his arable land, and finally, he has the winter season to work in his 
woodlot. 

European experience proves beyond a doubt that forestry does pay 
good dividends—from $2.50 to $7 per acre per year net revenue—while 
from the woodlots of this country, a revenue of $109,000,000 in 1899 and 
$195,000,000 in 1909 was obtained. 

Forest plantations will yield from four to five per cent compound 
interest upon the value of the land, plus the cost of planting. Thus it can 
be proven conclusively that the practice of forestry is a paying proposition 
at present stumpage values, while the reduction in the timbered area 
will cause an increase in these values and much higher yields will be 
obtained. 

Summary.—The farm woodlot should be treated as a producing 
portion of the farm, and the following points should be borne in mind: 

1. Tend your woodlot during the slack periods. It will pay hand- 
somely. 

2. Cut your firewood and fence posts where cuttings are needed, 
and not where it is easiest to cut. 

3. Do not permit fires to run rampant through the woods. It kills 
the little trees and checks the growth of the big ones. 

4. Do not permit extensive grazing in the woodlot. If more pasture 
is needed, clear-cut the best land and sow to grass. You 
can’t raise good grass and good timber on the same piece of land. 

5. Use the same energy and business sense in selling a crop of trees 
as you would in selling a crop of apples. Know how much you 
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have and about how much it is worth. If you can’t get your 
price, hold on, as your woodlot keeps on growing in bulk and 
value while you sleep. 
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CHAPTER 16 

BEAUTIFYING HOME GROUNDS 

: By A. W. CowE.Lu 

In charge of Landscape Gardening, The Pennsylvania State College 

How ridiculous would be the man who proceeded to build his house by 
first buying up a lot of lumber, bricks, pipes and paint, and then going 
ahead to put them together without first having a very definite working 
plan! Too often that is the way the home surroundings are arranged and 
ornamented—and don’t they appear so? Whether of houses or homes, 
which is a broader term and includes the house and all its immediate 
surroundings, it is essential to good results to have a definite working plan 
and stick toit. If you cannot plan it yourself, you will save time and money 
by obtaining expert advice. 

The Survey.—To make such a plan for the grounds, first measure up 
the boundaries of the area and note all the features contained therein, 
including buildings, standing trees with their approximate spread, steep 
banks, rocks, swampy places and other natural features, besides roads and 
walks. Next, indicate the fine views and the views of undesirable character 
that should be eliminated. This accomplished, you are ready to plan 
changes and alterations and record your desires and ideals. Using an 
ordinary foot ruler, adopt an eighth or a sixteenth of an inch to represent a 
foot of your actual measurements and thus accurately draw on paper the 
survey you have made. Draw the new scheme on the same scale. It is 
hkely that practical and ornamental considerations will be thought of 
together in this way. This study of the place as a whole should aim at a 
systematic arrangement, an effective appearance, and provide for conve- 
nience and comfort. Beautification should start back in the practical first 

arrangement of buildings, roads, paths, windbreaks and screens, and not 
be confined to the little patch of ornamented front lawn. 

Planning for Convenience.—Speaking of the farmhouse, one located 
upon the north side of an east and west public road will most nearly 
approach the ideal in matters of arrangement of parts. The house should 
stand not less than 150 nor more than 400 feet from the road, somewhere 
near the center of the farm lands; for all operations begin and end at the 
house, and it should, therefore, be most conveniently centered. It should 
face the south. Behind it at a distance of about 150 feet, or less, if fire 
hazard is minimized, may stand the barns and other service buildings 
arranged perhaps most conveniently for work around a hollow square or 
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barn court. A windbreak upon the west and north of this group of build- 
ings, while sheltering them, will likewise protect the house and home garden 

and orchard from prevailing winds. To reach this court, the entrance drive 
would pass the house, preferably upon the west side, but not nearer than 
fifty feet—a little spur being provided from it for the house visitors. For 
convenience, arrange the buildings with the chicken house nearest the 

kitchen, and for comfort place the hog pen or other more obnoxious neces- 

sity farthest to the northeast. 

Zz Wel. 7 

A CoNVENIENT AND ATTRACTIVE FARMSTEAD.! 

Provide a vegetable garden, hedged in if possible, very near the house 

and let it be tastefully laid out and contain the small fruits such as currants, 

raspberries, strawberries, grapes, asparagus and rhubarb; possibly dwarf 

fruit trees as well as kitchen vegetables and hardy flowers for cutting. 

Such a garden need not, in fact, it should not, be relegated to the back of 

the place, but may lie toward the front road and form the east side of the 

remaining area of the house lawn. All of this makes for convenience of 

operation of the farm plant and affords opportunity to ornament it with the 

greatest ease and effectiveness. But it is only an ideal, and most places are 

1 Courtesy of Doubleday, Page & Co., Garden City, N. Y. From "Farm Management,” by Card. 
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very unlike it. Others may profit by such a picture and it will give them 
something to work toward along the line of home ornamentation. 

Formal Ornamentation.—Before planning and planting for ornamenta- 
tion, have a landscape ideal. If the place is in the city surrounded by 
straight streets, shade trees in avenue rows, massive architecture and other 
conventions of one kind or another, the formality of straight walks, terraced 
lawns, clipped trees and bushes, and even architectural gardens and statu- 
ary is quite in keeping. The object is to provide a setting appropriate 
to the building and in harmony with its environment. Formal landscape 
treatment requires expert knowledge beyond the scope of this chapter. 
Simple “old-fashioned” flower gardens with box-bordered paths, and rose 
gardens with grass walks laid out in simple geometrical fashion can be 
successfully designed by the amateur, but they should be set away by them- 
selves and in close relation to the house or other buildings, or else isolated 
and secluded from any general view. 

Informal Ornamentation.—For farm homes in the open country it is 
much more effective and harmonious to arrange the home grounds with 
naturally sloping lawns, convenient curving paths and trees and shrubs 
erown in their natural form in groups and masses. The simplicity of 
nature’s masses of foliage as seen in copses and fence rows, of her trees 
standing in splendid dignity alone or in groups of soft outline; her wood 
edges that are irregular in outline and of material of different heights 
rising from the ground line to high trees of the background; her colors, so 
subdued and so gracefully blended together—these should be our ideals. 
A close observation of natural landscape in general, and little bits here and 
there in particular, may properly instruct us in the proper arrangement of 
the simple home grounds as regards the planting. Very few homes depend 
for their charm upon their natural surroundings. More often is all natural 
beauty destroyed when man takes possession and adapts the land 
to his economic necessity. But hints for the changes and for the 
embellishment as well should be taken from the place itself and its 
environment if it is to be in harmony with its site and become what 
we call “charming.” 

In the plan, considerations of convenience rule, but beauty may be 
served also. The paths, which are not in themselves things of beauty, 
however well constructed they may be, should if possible be kept out of 
the center of the picture, and should not divide the open lawn more than 
necessary. They should pass from house to road toward the side of great- 
est travel, which satisfies the consideration of convenience while also 
creating a graceful curve in course of the path and leaving unbroken the 
central area. Do not interrupt any path by a flower bed, flag pole or 
fountain, except in pleasure gardens, and do not cause its course to become 
circuitous and tiresome in order merely to introduce curves. Where the 
distance is less than fifty feet, introduce no deviation from a perfectly 
straight course. Walks should not be lined by ribbons of flower beds, but 
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a few good specimens or a group of bushes or a tree may properly stand in 
the bend of a path. 

Lawn Planting.—The lawn also should serve the considerations of 
practicability with beauty. It should therefore be rather open and 
unbroken. It should be somewhat enclosed by a frame of shrubbery, but 
it must not, without defeating both considerations, be planted all over 
with trees and bushes standing alone. ‘This is a “‘spotty,’’ not effective 
use of material and is hard to maintain. Arrange the bushes—they may 
be wild ones taken from the woodside, flowering kinds from the nursery- 
man, or both—planted in groups together, in bordering beds at sides of 

A DestraBLE MrTHOoD OF SEEING DarropiLs, SHOWING THE BuLBS BEFORE 
OVERING. 

the lawn area. Such a bed should be dug over, no grass should be main- 
tained between bushes, and its outline against the lawn planned in long, 
flowing curves like that of the native woodland. Set the tall-growing 
species generally toward the center or rear of the bed, allow the bushes 
to grow together in a natural way, cut out the dead wood, but do not trim 
them into rounded formal shapes. There should be a bed made against 
the base of the house and other buildings. Plant this with shrubs of a 
moderate height of growth and of good bushy habit. More homes look 
bare and uninteresting, almost inhospitable, because of the lack of this 
planting which lends a warming influence to the building, than from any 
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other reason. Against unattractive objects or views noted in the prelim- 
inary survey should of course be arranged a heavy plantation. It may take 
ona little different character and contain many trees, especially the smaller 

growing kinds, as well as evergreens and closely planted shrubs. Do not 
forget the softening influence of clinging vines in helping to harmonize 

houses and landscape and to afford privacy to porches and service buildings. 
Shade trees do not clothe the earth and in this dissertation are left to the 
last for the reason that shrubbery and vines and grass are all-important 
in home ornamentation; shade trees are not so often forgotten or so badly 
used by the amateur planter. Arrange them in groups, not rows, of differ- 

ent species, and for lawn specimens, endeavor to preserve the lower limbs. 
Street and roadside trees are of a different ideal. 

Use of Flowers.—The use of flowers and flower beds in home orna- 
mentation is not to be discouraged, although it harbors much danger in 

chances of introducing colors and material difficult to place and to har- 
monize with most natural landscape. If the advice be confined to that 
type of flowers called “old-fashioned”’ hardy plants, the matter is simpli- 
fied. They add charm to most shrubberies and lawns when planted along 
in front of the shrub beds, arranged in and out among the shrubs. The 

other class of flowers known as “bedding plants,’ which includes gera- 
niums, cannas, coleus, salvia and so forth, is more difficult to blend, more 
foreign to simple places and more predominant in its color note. Such 

bedding can be best used directly against the house, but never in beds, 

stars, crescents and bologna sausage shapes, in the middle of the lawn, 

1 Courtesy of The Countryside Magazine, New York City. 
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and seldom in front of shrubbery, as effectively or so practically as hardy 
perennials of the other class. 

These are all principles and ideals to observe in drawing a plan for 
home ornamentation. As to detail, each place is a problem unto itself, 

to be solved with due regard to two services—convenience of use and land- 
scape charm. Nature is a good instructor in principles. From her exam- 
ples in field and wood we learn of the ‘‘open center’’ of lawn with borders 
of massed foliage, of the beauty in flowing, rounded outline, both of foliage 
and of ground. We cannot copy nature, but we can and should derive 
much inspiration and many ideas in the uses of trees, shrubs, vines, flowers 
and grasses, and how to combine them into good groups and masses. A 
few uses and combinations follow. They are merely catalogued. Perhaps 
they will suggest details in the comprehensive plan. 

SUGGESTED MATERIALS 

Street Trees for roadside or driveway should consist of one species upon one road, but 
different species upon different roads. 

Maples.—Sugar, Red, Norway, distances, 45-35-40 feet. 
Oaks.—Red, Pin, Scarlet, Mossy Cup, distances, 45-30-35 feet. 
Elm.—American, the ideal American tree, distances, 45 to 60 feet. 
Linden.—American Basswood, European or Crimean, distances, 45-35-32 feet. 
Plane.—European (or Orient al), distance, 35 feet. 
Ash.—American white, distance, 35 feet. 
Gingko.—Chinese Maidenhair Tree (narrow streets only), distance, 25 feet. 

Trees for lawn planting, besides those mentioned for street use: 
Oaks.—White, English, Golden, Pyramidal. 
Maple.—Weir’s Cut-leaf, Purple, Norway, Cork-barked, Tartarian. 
Elm.—Cork-barked, Scotch, Japanese. 
Linden.—Silver, Weeping Silver, Broad-leaved. 
Mountain Ash. 
Empress Tree (Paulonia). 
Larch.—European and Japanese. 
Bald Cypress.—An excellent. 
Magnolias.—Chinese species. 
Buckeye. 
Japanese Maples. 
Pine.—White, Swiss, Dwarf Mountain, Austrian. 
Fir.—Douglass, Colorado Silver. 
Spruce.—Englemann, Colorado Blue, Eastern, Norway. 

For screen planting, to obscure objectionable views: 
Poplars.—Lombardy, Bolles Silver, White. 
Willows.—White, Laurel-leaved. 
Mulberry.—White. 
Maple.—Weir’s Cut-leaf, Water or Box Elder. 
Birch.—White, Red. 
Ailanthus. 
Spruce.—Norwa 
Pine.—Austrian, t Sratel White. 
Arborvite.—Western. 

Shrubs for screen: 

Sumacs, Privet, Nine-bark, Elder, Alders, Dogwood, Witch Hazel, Red Bud, Shad 
Bush, Bush Honeysuckle. 
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Shrubs suitable for the base of the house: 
Japanese Barberry, Thunbergs, Waterer’s and Van Houttes’ Spirea, Red-Twi 

Dogwood (C. alba), Dwarf Deutzia, Hydrangea, Kerria, Lespedeza, St. John’s 
Wort, Regel’s Privet, Japanese Rose (Rugosa), Snowberry, Stephenandra, 
Mahonia, Rhododendron, azaleas, Eulalias (ornamental Grasses), and hardy 
perennials. 

Shrubs suitable for general border plantings: 
Blooming in early spring: Amelanchier, azaleas, daphne, calycanthus, forsythia, 

cercis, cornus mas, cydonia, lindera, lonicera fragrantissima, almond. 
Blooming in late summer: Althea, baccharis, aralia spinosa, caryopteris, cephel- 

anthus, clethra, hydrangea, hypericum, lespedeza, Sambucus canadensis, 
spirea Bumalda, tamarix, vitex agnus castus, rosa rugosa. 

For winter berries: Rosa rugosa, berberis, corylus, crateagus, euonymus, ilex, 
cephelanthus, callicarpa, physocarpos, symphoricarpos, viburnum opulus, 
ligustrum, rhodotypos. 

For winter bark color:—Cornus alba, stolonifera, lutea, Euonymus alata, kerria, 
eleagnus, tamarix. 

Suitable hedges: 
Japan barberry, privet-california, common and for untrimmed hedge, Regellianum. 
Flowering hedge.—Spirea van houttei, Althea, rosa rugosa, cydonia, deutzia 

gracilis, lilacs. ; 
Protective hedge.—Barberry, rhamnus, crategus, gleditsia. 
Evergreen hedge.—American arborvit2, hemlock, white pine (for a broad hedge), 

orway spruce. 

Suitable for windbreaks: 
Evergreens.—Norway spruce, Douglas spruce, Scotch pine, Austrian pine, arbor- 

vite. 
Deciduous.—Poplars, willows, box elder, larch, birch, ailanthus, mulberry, osage 

orange, and other tree species set out about ten feet apart to form a belt 
at least twenty feet wide. 
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CHAPTER 17 

WINDOW GARDENING 

By A. W.- CowELt 

In charge of Landscape Gardening, The Pennsylvania State College 

The prime requisites in raising plants in the house are proper soil, 
good drainage, equable temperature, the correct amount of sunlight and 
regular care in watering and re-potting. Contrary to superstition, no 
better geraniums can be grown in a tomato can than in a piece of fine 
pottery. So you may choose your own receptacle so long as it fits the 
plant it is to house—being neither too large nor too small. 

Drainage.—Good drainage is brought about by having an opening 
in the bottom of the receptacle—at least half an inch in diameter, and 
for very large jars or tubs, three or more openings. Over these lay pieces 
of broken pottery to prevent the dirt from falling through. Good drain- 
age allows any excess of moisture to escape and provides for free circula- 
tion of air through the soil. This prevents it from becoming soggy and 
sour. 

Soil and Exposure.—Good soil is often difficult to secure. Many 
planters take chances and use what is handiest. This is a mistake. Even 
the blackest woods earth is not always most suitable to use. Soil which is 
clayish and bakes is not good; neither is light, sandy soil. A combina- 
tion of the three types, however, is satisfactory, and a soil recommended 
by a practical florist is one made up as follows: 

Skim off the sod thinly from a bit of pasture land and take the loam 
directly under the sod for the ground matter of your soil; mix together 32 
quarts of this loam with 4 quarts of black woods earth and 4 quarts of sharp 
sand. For the plant-food, mix together 8 quarts of decomposed manure, 1 
quart of air-slaked lime and 1 quart of ground bone (bone meal). Now mix 
and mix and mix these two piles together, sift through a sieve of a quarter- 
inch mesh, and you have a soil suitable for the most ‘‘persnickity” of 
plant tastes. 

As to light, for flowering plants generally, a south or east window is 
best. Some foliage plants and ferns like the sunless windows or interior 
of aroom. ‘Their numbers are few, however, and this is unfortunate. 

Method of Potting.—To pot up the plants, cover the drainage material 
in bottom of the flower pot with an inch or two of the soil prepared as above 
described. Then place the plant roots flatwise into the soil, holding the 
stem erect while soil is sprinkled in until the pot is nearly full, and press 
down firmly but not too hard. Now sprinkle a light covering of soil (not 
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firmed in) over top of the pot to prevent excessive evaporation and drench 
with water. 

A plant which has made a vigorous growth may need more root room. 
It fills up the receptacle and becomes “pot bound,” as the florist says. It 
should be “shifted up” to a pot the next size or two sizes larger. There is 
failure in pots larger than necessary. Reverse the plant with the palm of 
the left hand against the top of the pot and the stem passing through the 

fingers and with a slight 
tap the pot may be re- 
moved. The ball of 
roots should be put into 
the new quarters, set- 
ting the old surface 

about level with the 
top of the new pot. 
Chink in new soil 
around the ball of roots 
and then water the 
plant plenteously. In 
potting up plants from 
the summer garden— 
geraniums, snap- 
dragon, ten weeks’ 
stocks, petunias, scarlet 
sage—set them ina 

shaded corner for afew 
days and syringe the 
tops daily before plac- 
ing in the sunny win- 
dow. 

Nothing is more 
unsightly than a lot of 
“leggy” old plants or 
puny weak ones. 

REMOVING THE PLANT FROM OLD Por.! Grow few plants and 

have kinds which will 
thrive. Make cuttings and keep the plants vigorous and shapely. Cut 
back the old plants, remembering that flowers are on new wood, and that 
it is “easier” for an old plant to grow a lot of new shoots than to carry 
leaves on the tips of long, lanky branches. So cut the old plants back 
vigorously once in a while. 

In selecting plants at the florist’s for home window gardening, do not be 
interested in those of his hottest house; choose plants from a night tempera- 
ture of about 50 degrees. Plants like equable temperatures as well as 

1 Courtesy of The Countryside Magazine, N. Y. 
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regularity of other conditions. Do not allow the room temperature to get 
above 70 degrees in daytime nor below 50 degrees at night. 

Watering.—The watering of plants is largely a matter of judgment. 
It is offered as good advice that a plant should be watered when it needs it, 
and contrariwise not when it does not need it. Water copiously once in two 
days rather than a little each day, unless the earth has become dried out. 
This can be determined by tapping the flower pot with the finger nail; a 
clear, ringing sound will indicate dryness; a dull sound shows a damp 
condition and water not required. Watering at the roots is not sufficient, 
strange to say. Plants respond also to a wetting of the leaves. This can 

A WELL-PROPORTIONED FERN.! 

be accomplished by turning them half over in a tub and syringing the tops. 
Do not allow the sun to play upon wet leaves; it may injure them severely. 

Feeding Plants.—Pot-grown plants respond to “feeding up’’—the 
application once in a while of liquid manure—which is merely stable 
manure and water allowed to stand a few days and strained. Apply the 
liquid once a month for two successive waterings. Bone meal worked in at 

the top of a pot is slow in its action, but beneficial. There are prepared 
plant-foods which are valuable and convenient, but more expensive than 
these two. 

1Courtesy of The Countryside Magazine, N. Y, 
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Ferns and Foliage Plants.—Plants should fit the purpose for which 
they are intended. If a green and growing plant for house decoration 
during the winter months, one that can be moved from place to place, is 
wanted, the aspidistra, draceena, cocos and other palms, asparagus plumo- 
sus, rubber plant, auraucaria (Norfolk Island Pine), and with restrictions, 

the Boston, Scott’s and crested ferns should be chosen. Maidenhair ferns 
do not generally succeed with house culture, but of them all Adiantum 
gracillimum, cuneatum, and Capillus-Veneris are best. For the table, 
small ferns in a fern dish are as good as anything except the pots of spring 
bulbs as they are brought in from the cellar. The fern dish should have a 

porous earthen dish in which 
to grow the plants, regardless 
of the ornamental character 
of the dish in which it rests. 
Ferns, purchased as ‘‘table 
ferns,”’ are but baby big ferns, 
and are good to use in a fern 
dish. As they become larger, 
they should be transplanted 
to larger pots or to a fern box 

and placed in a sunless win- 
dow. 

Flowering Plants.—- For 
the sunny window flowering 
plants may be used. A shelf 
on castors is the best stand, 
as it may be turned around 
occasionally. A box the 
length of the window and 
from six to eight inches deep 
may be used. Set the plant 

A Larce Boston Fern.! jars up an inch above the 
bottom of the tray in order 

that they may not be too wet. For plants there is a good variety: 
Abutilon, flowering begonias; fuchias, swainsomia, billbergia, Quen- 

ista, geraniums (especially ‘‘Christmas Pink’’), cuphea, lobelia, oxalis 
(also for hanging basket), cyclamen (in shaded spot), Chinese, starry, 

and ‘‘Baby’’ primroses, stevia, Marguerites, candytuft, alyssum, agera- 
tum, heliotrope, bouvardia, balsam (‘‘touch-me-not’’), cactus, and plants 
mentioned later which may be brought from the outdoor summer gardens. 
Among bulbs, amaryllis, calla and the so-called “Dutch bulbs’’ are prob- 
ably the most satisfactory of all flowering plants for the house. A dozen 
Paper white narcissus may be grown in an eight-inch deep glass dessert- 
dish half full of sand, above which the bulbs rest, held firmly in place by 

! Courtesy of House and Garden, Published by Robert J. McBride & Co., N. Y, 
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pebbles sprinkled in among them and covered with water. Freesias, hya- 
cinths, tulips, daffodils, single narcissus, crocus, even the Easter Lily in 
any of the many named varieties listed in seedsmen’s catalogues, may 
also be grown successfully by the amateur. These Dutch bulbs should 
be purchased in September, and excepting freesias, Paper white narcissus 
and Roman hyacinths, which may be started at once, planted and put 
away for about six weeks to 
form roots before any top 
growth is allowed. Set 
them in a cool place— 
buried in coal ashes in a 
corner of the cellar or out- 
of-doors in a box buried in 
cinders for one inch above 
the pots and protected from 
freezing too hard by a layer 
of straw, leaves and boards. 
Keep them moist and cool. 
They may be brought into 
flower a pot at a time and 
furnish pleasure from 
Thanksgiving to April—a 
gamut of color and delight- 

ful fragrance. 
Plant Lice.—The most 

prevalent insect pest at- 
tacking house plants is the 
plant :louse, a little green 
insect feeding upon the 

under side of leaves and  Buzss Grown in Water-T1cuT Recepracte.! 
tender shoots. Another 
form is black. Both forms are combated by tobacco concoctions obtain- 
able ready-made at the seed store; also, the plants may be fumigated with 
burning tobacco, dusting the leaves with tobacco dust, and by spraying 
the leaves with soap in solution. The insect must be wet with the solu- 
tion, so care must be exercised in spraying to reach the under side of the 
leaves. Another common pest is the brown scale which attaches itself 
firmly to branch or leaf and resists water and fumigation. It can be 
removed by brushing the leaves and by kerosene emulsion, which, how- 
ever, May injure a tender plant. 

REFERENCE. 
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1Courtesy of The Countryside Magazine, N. Y. 
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CHAPTER 18 

DISEASES OF GARDEN AND ORCHARD CROPS; AND THEIR REMEDIES 

By Dr. Meu. T. Coox 

Plant Pathologist, New Jersey Agricultural Experiment Station 

When any of the various parts of a plant are not doing their work 
properly the plant is said to be diseased. The disease frequently causes 
poor growth or poor fruit, or both; and in case of our cultivated plants, an 
unsatisfactory crop. 

The most important causes of plant diseases are fungi, bacteria, slime 
moulds, parasitic flowering plants, insects, mites, nematodes, unsatisfactory 
soil, too much or too small amount of moisture, unfavorable temperature, 
gas fumes and smoke. Some plant diseases occur for which there are no 
satisfactory explanations. 

Plant diseases may be detected by characteristic symptoms which 
readily distinguish the disease upon the healthy plants. The most common 
of these symptoms are: (a) a discoloration of the foliage and sometimes 
of the new growths; (b) wilting, frequently followed by yellowing and 
browning; (c) dropping of the foliage; (d) the formation of spots on foliage, 
stems or roots; (e) perforation of the foliage commonly called “‘shot hole;” 
(f) variegation of the foliage commonly called mosaic; (g) the ‘‘damping 
off” or dying which is especially common on seedling plants; (h) the blight 
or dying of leaves, twigs or stems; (7) the dwarfing of parts; (7) the increase 
in size of parts; (4) formation of galls, pustules or corky growths; (J) 
cankers on fruit, stems or roots; (m) abnormal fruits; (m) the formation 
of masses of small shoots called ‘‘ witches’ brooms; (0) the curling of leaves; 
(p) the formation of leaf rosettes; (q) abnormal root growths commonly 
known as hairy root; (r) exudations of gums, resins, etc.; (s) the rotting of 
fruit, stems or other parts; and (¢) sunburn of fruits and foliages. 

Some diseases of the soil, such as “damping off,” are very severe in 
seed-beds and in greenhouses, and can be controlled by sterilizing the soil. 
Diseases that occur in the soil in fields are frequently overcome by a rota- 
tion of crops, by improved drainage and sometimes by stimulating the 
plants with suitable fertilizer. 

Many diseases are controlled by spraying, but in most cases spraying 
is used for the protection of plants against disease and not for curing them; 
therefore, it is a kind of insurance and must always be supplied in advance 
of the appearance of the disease. Spraying cannot be conducted in a 
satisfactory manner unless the grower is sufficiently familiar with the disease 
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to understand when, why and how to give the necessary treatments. In 
recent years it has been found possible to overcome some diseases by 
growing plants that are disease-resistant and, therefore, do not need 
treatments. 

In this chapter only the most common and important plant diseases 
in the United States and Canada are considered. Brief descriptions and 
condensed directions for treatment are given. 

Farmers should always report the presence of disease on crops to 
the agricultural experiment station of the state in which they reside, and 
ask adviee as to treatment. The treatment of some diseases will vary 
somewhat, dependent upon the part of the country in which it occurs. 

APPLE 

Bitter Rot or Ripe Rot (Glomerella rufomaculans [Berk.], Spaul and 
von Schrenk).—This rot is not confined to ripe apples and is not always 
bitter. It attacks both fruit and twig and occurs in orchard and in storage. 
On the fruit it appears as a brown, sometimes black, circular spot which 
gradually enlarges. It may be soft and wet or dry and corky, depending 
on variety of the fruit and age of the infection. The spore pustules start 
from the center of the spot and gradually spread over the surface, usually 
forming rather definite circles. They are pinkish in color and watery and 
spread the disease from fruit to fruit. Large spots become depressed and 
wrinkled and the entire fruit eventually becomes rotten, then dry and 
shrunken, and is finally known as a “mummy.” 

The disease may be carried from year to year on these mummies and 
also on the stems. On the twigs and branches it causes rough spots known 
as cankers. These cankers are rough and vary in size with age. The 
fungous spores from these infect the growing crop. 

Treatment.—Remove and burn the mummied fruit and twig cankers. 
Spray with lime-sulphur before the buds open. After the petals fall, spray 
with self-boiled lime-sulphur or Bordeaux mixture. (See spray table for 
pear.) 

Black Rot (Spheropsis malorum, Peck).—The rotten spot on the fruit 
is usually blacker and drier than the bitter rot spot and can be readily 
distinguished by the numerous black dots or papilla from which masses of 
black spores emerge. 

It also causes a stem canker in which the twigs become swollen, 
rough and black. On the trunk and larger branches it causes peculiar 
cankers. On young trees it causes a blight which is somewhat similar to 
the fire blight of the pear, but which can be readily distinguished by the 
presence of numerous small black dots. It also attacks the leaves, causing 
peculiar spots frequently spoken of as “frog eye.” 

Treatment.—Same as for bitter rot. 
Brown Rot.—Usually not severe on the apple. (See Peach.) 
Storage Rots.—The rots which occur in storage may be due to the 
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preceding fungi or to a number of others. Thorough spraying of the 
orchards, careful handling of the fruit, regulation of temperature and 
humidity will reduce these rots to a minimum. 

Scab (Venturia inequalsis [Cke.], Wint.).—This is one of the most 
injurious diseases of the apple. It causes a dry, black spotting of the 
fruit which is well characterized by the name “scab.” As the season 

advances the seriously 
infected fruits become 
distorted and cracked. 
Affected fruits are es- 
pecially susceptible to 
storage rots. 

The disease also 
attacks the leaves and 
twigs, causing a more 

or less thick, velvet- 
like covering, varying 
in color from olive- 
green to black. 

Treatment.—Spray 
with concentrated lime- 
sulphur (5 quarts in 50 
gallons of water) or 
Bordeaux mixture when 
the pink shows, but 
just. before the blossom 
opens. 

Blotch (Phyllosticta 
solitaria, Ell. and Ev.). 
—This disease causes 
dark, irregular blotches 
on the fruit and, when 

severe, causes a crack- 
Appie Scas.} ing. In the older spots 

Photograph by Prof. M. A. Blake. a number of small, 
black, fruiting dots are 

formed. It also attacks the twigs, causing small tan-colored cankers. 
In the old cankers the bark becomes cracked and roughened. 

Treatment.—Spray with lime-sulphur or Bordeaux mixture. (See 
table for apples, pears and quinces.) | 

Rust (Gymnosporangium macropus, Link.).—This disease attacks 
foliage, fruit and twig, causing a yellowish orange-colored spot which 
is not readily confused with other diseases. On the upper surface these 
spots show numerous small yellow pustules becoming black. On the 

1Courtesy of New Jersey Agricultural Station. 
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under surface, in the late stages, are produced small, fringed, cup-like 
structures containing great masses of spores. These spores will not re-in- 

fect the apple, but are carried by the wind to neighboring red cedar trees, 
where they cause the formation of the familiar cedar apples. 

These large brown cedar apples of the cedar, occurring in the spring, 
produce gelatinous, horn- 
like projections, bearing 
masses of spores. ‘These 
spores are borne by the 
wind to the apple tree, 
which is re-infected with 
the disease. 

Treatment.— Remove 
the cedar apples, or still 
better, remove the cedar 
trees. Spraying the apple 
trees as for scab will re- 
duce the disease to some 
extent. 

Fire Blight.—sce 
Pear. 

Other Foliage Spots 
and Twig Cankers. —There 
are leaf spots and twig 
cankers due toothercauses 

which cannot be enumer- 
ated in this brief discus- 
sion. These diseases are 
all more or less injurious, 
but can be controlled by 
the regular spraying 
methods and sanitation. 

Mildew (Spherotheca 

mali [Duby], Burr.).—This Showing proper method of cutting back into healthy 
fungus grows on the sur- bark before treating with paint. ; 

face of the leaf, causing. a 

grayish or whitish covering. Usually it is not severe and can be con- 
trolled by the regular spraying or by spraying with potassium sulphide. 

Crown Gall and Hairy Root (Bacterium tumefaciens, Smith and Town- 
send).—These two diseases are due to the same organism. The crown galls 

AppLe Tres wits Typrcat Cotiar Buicur.! 

or root galls occur at the crown or on the roots and sometimes on the 

stems. ‘They are more or less spherical, with irregular, roughened surfaces. 
Some are hard and others soft, but they are all probably due to the same 
cause. They are most severe on red raspberries, are very injurious to peach 

1 Courtesy of Pennsylvania Agricultural Experiment Station, State College, Pa. 
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trees and more or less injurious to apple trees, dependent somewhat on the 
varieties. They also occur on pears, quinces, cherries, plums, grapes, 
roses and many other plants. The diseased tissues extend throughout a 

considerable part 
of the plant which 
makes cutting off 
of these malforma- 
tions a very uncer- 
tain treatment. 

The hairy root 
appears under- 
ground as a mass 

of fibrous roots and 
above ground as 
warty knots on 
trunk and branch, 
and is sometimes 
mistaken for cank- 
ers, due to other 
causes, 

Treatment.— 
Theorganism which 
causes this disease 
lives in the soil for 
several years, and 
cannot be eradi- 
cated except by a 
long rotation of 
crops. It is unwise 
to set orchards, 
especially peach 
orchards, in old 
berry fields or other 

Youne AppLte TREE From Noursery.! fields known to be 

Showing the disease known as Root Gall. infected or to use 

berries as inter-row 
crops in orchards. Nursery stock known to be infected should be de- 
stroyed. 

PEAR 

Blight (Bacillus amylovorus [Burr], De Toni).—This very familiar 
disease causes the leaves and young twigs to die and blacken very much as 
though injured by fire. . These dead leaves hang on the trees during the 
winter instead of falling in the autumn, as is the case with healthy leaves. 
The disease also attacks the branches, causing black, sunken cankers from 

1Courtesy of The Field, New York. 
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which a sticky, milky fluid oozes in the early spring, and from which the 
disease is spread, by means of insects, to the opening blossoms. If the 
weather conditions are favorable the blossoms and fruit spurs die and 
blacken and very frequently considerable quantities of the young fruit are 
destroyed. The disease also occurs on the apple, crab, hawthorn and 
other related trees. 

Treatment.—Prune and burn the diseased twigs on young trees; 
clean out the cankers on old trees, dipping the knife from time to time in 
formaldehyde (1 part in 20 parts water). Paint these wounds with formal- 
dehyde and then with white lead paint or coal tar. Do not over-fertilize 
or over-cultivate the orchard. 

Spray TABLE ror APPLES, PEARS AND QUINCEsS. , 

Tree, MATeRiAL. Purpose. 

1. Before the buds swell. Concentrated commercial lime-sulphur, 1 part in 9 parts water or For fungous dis- 
re ee concentrated lime-sulphur diluted to a specific gravity | eases and for es See 
of 1.03. scale. 

As soon as the flower Concentrated commercial lime-sulphur, diluted to 5 quarts in 50) For scale and fungi. 
a4 show the pink color. | gallons of water or 1-40, or home-made concentrated lime-sulphur 

diluted to specific gravity of 1.007. (Bordeaux mixture can be 
for this treatment.) 

3. Immediately after pet-| Same as 2. Same as 2, 
als fall. 

4. Ten days after blos- Same as 2. Same as 2. 
soms fall. 

Two additional sprayings are frequently necessary for fall and winter varieties. 
Arsenical poisons for chewing insects and tobacco extracts for sucking insects may be added to treatments 2 and 3, 

Rust (Gymnosporangium juniperi-virginianae and G. blasdaleanum 
[D. and H.J, Kern).—Similar to apple rust. 

Scab (V. pyrina, Aderh.).—Similar to apple scab. 
Leaf Spot (Septoria pyricola, Desm.) appears as numerous small, well- 

defined, angular, ashy-colored spots with minute black dots. It is not often 
severe. 

Leaf Spot (Entomosporium maculatum, Lev.) occurs on the leaf, causing 
small, circular spots with dull, red centers and dark borders. When severe 

it causes the leaves to become yellow or brown and fall. It also attacks 
the fruit, causing spots which are at first red, becoming dark and in severe 
cases causing the fruit to crack. It is carried over the winter on the fallen 
leaves. 

Treatment.—This disease can be controlled by spraying with Bordeaux 
mixture, beginning when the leaves are about half or two-thirds full grown 
and repeating at intervals of three weeks until four treatments have been 
given. 

Rots.—The black rot and brown rot also occur on the pear. (See 
Apple.) 

Crown Gall.—See Apple. 
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QUINCE 

Rust (G. clavipes, C. and P.).—This disease is very similar to the rusts 
on apples and pears, but is more severe on the fruit and twigs than on either 
of the preceding. It also has the cedar for its alternate host. 

Blight.—See Pear. 
Leaf Spot.—See Pear. 
Rots.—See Apple. 
Crown Gall.—See Apple. 

PEACH 

Brown Rot (Sclerotinia fructigena [Pers.], Schroet.).—This is one of 
the most destructive diseases of the peach. It attacks the fruit as 

Preacures Entirety Drestroyep By Brown Rot.! 

Showing gray masses of spores of fungus. 

it is approaching maturity, causing it to rot, become brown, soft and use- 
less. The fungus produces an abundance of spores which form a dense 
brown, powdery mass over the fruit. It also attacks the blossoms, causing 
them to die, turn brown and fall soon after opening. It then spreads to the 
twigs, causing death of the young shoots and causing cankers on the older 
branches. 

Treatment.—See spray table for peach. 

Scab or Freckles (Cladosporium carpophilum, Thuem.).—This extremely 
common disease attacks the fruit, causing sooty, black specks or blotches 

1From Farmers’ Bulletin 440, U.S. Dept. of Agriculture, 
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which, when severe, may prevent normal ripening and cause the fruit to be 
irregular in shape and to crack. 

Treatment.—See spray table for peach. 
Leaf Curl (Hxoascus deformans |Berk.] Fekl.).—This very familiar 

and very injurious disease causes the leaves to curl, reduces their value to 
the tree and finally causes them to fall. With the appearance of the 
second crop of leaves, the growers frequently suppose the tree to have 
recovered. However, it has lost in vitality and vigor, which results in a 
reduction or complete loss of the crop. 

Treatment.—Spray with lime-sulphur before the buds open. 
Shot Holes (Cercospora circumscissa, Sace., Phyllosticta circumscissa, 

Cke.).—These “shot hole” diseases are quite common, but readily con- 
trolled by the regular spraying treatments. 

Another shot hole (Bacterium pruni, Smith) is very common in the 
Southern states and especially on Elbertas. It frequently causes the 
foliage to fall in midsummer. It also attacks the fruit, causing a spotting 
somewhat similar to the scab. It cannot be controlled by spraying. 

Crown Gall.—See Apple. 
Mildew (Spherotheca pannosa [Wallr.], Lev.).—Similar to the mildew 

of the apple. It is of little importance and can be controlled by the regular 
spray treatment. (See table for peach.) 

Yellows.—The cause of this very destructive disease remains a mystery. 
In its earlier stages it causes a premature ripening of the fruit, accompanied 
by a red blotching over the surface and through the flesh which is usually 
insipid and frequently bitter. (Prematuring may also be caused by borers 
or winter injury.) In its later stages it causes the so-called “willowing” 
or formation of slender yellowish-green shoots on the trunk and larger 
branches. ‘The leaves on these shoots are small, narrow and greenish- 
yellow. The foliage is frequently greenish-yellow, but when supplied with 
nitrogenous fertilizers will not show this character. In its earlier stages, 
one part of the tree may show the disease and the other parts appear 
perfectly healthy, but in fact the entire tree is diseased. It can be trans- 
mitted from tree to tree by contact and to young trees by budding. Buds 
from the apparently healthy parts of very slightly diseased trees will trans- 
mit the disease. Healthy nursery stock is of the greatest importance. 

Treatment.—Dig and burn the trees as soon as the disease appears, 
using care to prevent the tree coming in contact with others. Young 
trees can be set in the places from which the old ones were removed; the 
disease does not persist in the soil. The greatest care should be used in 
the selection of bud wood, to insure its freedom from disease. 

Little Peach.—The cause of this disease is also unknown, but it is of 
the same nature as yellows. The fruit of diseased trees is small, ripens 
late, is inferior in quality, frequently insipid and watery. The leaves are 
frequently lighter than normal leaves or yellowish-green and often rolled 
and drooping. 

60 

1 
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Treatment.—Same as for yellows. 
Peach Rosette.—The cause of this disease of the peach in the Southern 

states is also unknown. It is very similar to yellows, but the leaves tend to 
cluster, giving the general appearance of green roses. 

Treatment.—Same as for yellows. 

Spray TABLE FOR PEACH. 

Trg, MATERIAL. PURPOSE. 

1. Same as first treatment for apple. (See page 943.) 

2. Just as the husks fall from the small fruit. Self-boiled lime-sulphur. For brown rot, scab and 
other diseases. 

3. Three weeks after 2. Same as 2. Same as 2. 

4. Three weeks after 3, for late varieties. Same as 2. Same as 2. 

5. Same as 2 for very late varieties. | 

Nors.—Arsenical poisons may be added to No. 2 for curculio. Tobacco extrac’s and soap can also be added for suck- 
ing insects. 

PLUM 

Black Knot (Plowrightia morbosa [Schw.], Sacc.).—This very common 
and well-known dis- 
ease causes swollen 
growths on the 
branches which are 
at first olivaceous in 
color, but finally be- 
come deep black and 
very hard and _ brit- 
tle. It will spread 
over the greater part 
of a tree, interfere 
with its growth and 
finally cause its 
death. 

Treatment.— 
The diseased parts 
should be cut out 
and burned and the 
trees should be 
sprayed with lime- 
sulphur in the spring 

Buack Knot on Tue Cuerry.! before the opening 
Photograph by Prof. J. P. Helyar. of the buds. (See 

table for plum.) 
Leaf Spot.—See Cherry. Mildew.—See Cherry. Yellows.—See 

Peach. Brown Rot.—See Peach. Crown Gall.—See Apple, 

1Courtesy of New Jersey Agricultural Experiment Station, 
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Spray TABLE For Pum. 

Time. MATERIAL. 

1, Same as for apple and peach. 

2. Immediately after the petals fall. Self-boiled lime-sulphur, 

3. When fru.t s about the size of green peas. 

4. Three weeks after 3. 

ti ti a, 

Nore.—Arsenical poisons for control of curculio may be added to. No. 2. Tobacco extracts and soap may be added 
for control of plant lice. 

CHERRY 

Leaf Spot (Cylindrosporium padi, Karst.).—This disease, which is also 
called ‘shot hole,’ causes discolored circular spots usually with reddish 
or purple border, eventually becoming brown and breaking into a hole and 
often resulting in a defoliation of the tree. When severe it is very injurious 
to the growth and health of the tree. 

Treatment.—Spray with lime-sulphur or with Bordeaux mixture. 
Black Knot.—See Plum. 
Crown Gall.—See Apple. 
Brown Rot.—Sce Peach. 
Powdery Mildew (Podospiwra oxyacanthe |D. C.|, DeBy.).—Similar 

to S. mali of the apple. 

Spray TABLE FOR SWEET CHERRIES. 

1. Treatment same as first treatment for apple. 
— ee —_—— ey 

2. Treatment same as second treatment for peach, but given immediately after the petals fall. 

3 Repeat treatment 2 when fruit is about the size of small pea. 

4. Repeat treatment 2 after the fruit is picked. 

CITRUS FRUITS 

Brown Rot (Pythiacystis citrophthora, Sm. and Sm.).—This disease 
of the California fruit is sometimes the cause of heavy losses. It is caused 
by a fungus which is white in mass. It occurs in the orchard and packing 
houses causing a rot with a peculiar rancid odor. Very slightly infected 
fruits rot during transportation. It is most abundant in wet weather or 
on low ground after irrigation. 

Treatment.—It is spread by contact and can be controlled by using a 
heavy straw mulch or cover crop under the trees and by disinfecting the 
fruit in the packing house. 

Black Rot (Alternaria citri, Pierce).—7his disease of the navel orange 
‘auses a premature ripening. It usually enters the fruit through the 
navel, causing an internal rot’ accompanied by a reddish color. The 
diseased fruit should be burned or buried. 

Stem End Rot and Melanose (Phomosis citri, Fawcett).—This disease 

is most common on mature packed fruit, causing a circular patch of soft 
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rot at the stem end which can be detected by a pressure of the finger even 
though there may be no discoloration. The presence of scale insects and 
warm, damp weather tend to increase the disease. 

This organism also causes the disease known as melanose of the fruit, 
twig and leaf. This form of the disease appears as a raised brownish area 
forming dots, lines and crosses, varying from yellow to brown and black. 
The cutting out of the dead wood is an important factor in the control of 
this disease. 

Other Rots (Penicillium italicum, Wehm., and P. digitatum [Fr.], 
Saec.).—These rots are covered by the fungus and appear as blue moulds. 
They are the causes of heavy losses in transportation. The fungus enters 
the fruits through slight wounds and therefore the fruit should always be 
handled carefully. 

Sooty Mould (Meliola camellie [Catt.], Sacc.).—In this case the 
fungus covers the fruit with a black velvety coating which can usually be 
removed. It is not nearly so serious as some other diseases. It really 
grows on the exudations (honey dew) of plant lice and its control depends 
on their destruction. 

Black Pit of the Lemon (Bacterium citriputeale, Sm.).—This disease 
appears as circular or oval, well-defined, reddish-brown, brown or black 
spots or pits on the fruit. They are caused by bacteria which gain entrance 
through wounds. 

Anthracnose or Wither Tip (Colletotrichum gleosporioides, Penz.).— 
This disease attacks the young leaves, twig tips and fruits. It causes a 
yellowish spotting of the leaves, a withering and dying of the new shoots 
and canker-like spots on the fruit. It is one of the most common diseases 
of the citrus fruits. 

Scab (Cladosporium citri, Mass.).—This very common disease attacks 
leaves, twigs and fruits, causing prominent warty or corky outgrowths. 
The leaves are frequently twisted and twigs are frequently cracked. 

Canker.—This is a comparatively new disease in America and there is 
some difference of opinion as to the cause. It is very destructive and a 
very vigorous campaign is being made against its spread. It occurs on 
leaf, twig and fruit, causing dead, circular spots which are usually raised. 
They are light-colored when young, but become brown and corky and fre- 
quently marked with small cracks. 

Other important diseases of the citrus fruits are the scaly bark or 
nail head rust (Cladosporium herbarum var. citricolum) of Florida, the 
citrus knot (Spheropsis tumefaciens, H. and T.) of the West Indies, and 
the gummosis, which is very widely distributed. 

Treatment of Diseases of Citrus Fruits—So much progress is being 
made in the study of these diseases at this time that it is inadvisable to 
attempt a discussion as to treatment. Those interested in these diseases 
should consult with the agricultural experiment station in the state in, 
which the disease occurs. 
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FIG 

Rust (Kuehneoal fici [Cast.], Butler).—This very common disease 
causes numerous rusty red spots on the lower surface of the leaves. When 
severe the trees are almost defoliated. It can be controlled by frequent 
spraying with Bordeaux mixture. 

Cankers (Libertella ulcerata, Massee).—This disease is sometimes 
severe where figs are grown under glass. It starts as small radiating cracks 
which develop into cankers, sometimes completely girdling the branch and> 
causing the death of the parts beyond the point of attack. 

Another canker (T'ubercularia fici) causes a shrinking and drying out 
of the tissues surrounding the fruit scars, followed by a drooping of the 
dead parts. 

Fruit Rots (Glomerella rufomaculans [Clint], Sacc.).—This disease is 
due to the same organism as the bitter rot of the apple. It causes sunken, 
rotten spots, usually covered with a whitish growth and later by numerous 
pustules of salmon-pink colored spores. If the fruit is attacked when young, 
it becomes dry and hangs on the tree. 

Ripe fruit rots may be due to various fungous organisms. 
Other important diseases of the fig are the yellow rot (Fusarium 

roseum, Lint), the leaf spot (Cercospori ficit, H. and W.) and the limb 
blight (Corticwem latum, Karsten). 

PINEAPPLE 

The pineapple is subject to several diseases, all of which should receive 
more attention. Growers who have reason to complain of these troubles 
should consult with the state agricultural experiment station. 

MANGO 

Bloom Blight (Colletotrichum gla@osporioides, Penz).—This most severe 
disease of the mango is due to the same organism that causes the 
wither top of the orange. It attacks the blossoms, causing them to turn 
black and fall. Unfortunately, the blooming is during the rainy season, 
which makes spraying impractical. 

AVOCADO 

Leaf Spot (Colletotrichum gleosporioides).—This is due to the same 
organism as the wither top of the orange. It is frequently so severe as to 
cause a heavy loss of foliage. It also attacks the fruit, frequently causing 
a pronounced cracking. 

OLIVE 

Olive Knot (Bacterium savastanoi, Smith).—This disease originates as 
irregular, more or less hemispherical swellings on trunk, branches and 
leaves. They are firm and fleshy, but finally become woody and crack, 
Badly infected trees frequently die as a result of this disease. 
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BLACKBERRY, DEWBERRY AND RASPBERRY 

Crown Gall.—See Apple. 
Leaf Spot (Septoria rubi, West) occurs on the leaves of these bush 

fruits, causing small white or ash-colored spots with brown or reddish mar- 
gins. Close examination shows very small black dots in each spot. It is 
frequently the cause of considerable damage. 

Treatment.—Spray in the spring with Bordeaux mixture. 
Anthracnose (Gleosporium venetum, Speg.).—This disease attacks 

the young canes of these fruits, causing small purplish spots which enlarge 
and become grayish or dirty white in the centers. When severe, it causes 
the canes to crack and die, the leaves to be dwarfed and the fruit to ripen 
prematurely. The disease also occurs on the leaves, causing them to 

develop unequally. 
Treatment.—Cut and burn the diseased and dead canes soon after 

picking the fruit. Spray with Bordeaux mixture in the spring and also as 
soon as possible after the berry season. 

Orange Rust (Gymnoconia interstitialis [Schlecht], Lagh.).—This 
disease is very abundant in the spring of the year, causing a dense coating 
of red rust (spores) on the under surface of the leaves. The fungus grows 
within and may spread throughout the entire plant. 

Treatment.—Dig and burn the entire plant. Spraying with Bordeaux 
mixture will prevent the infection of healthy plants, but is not a practical 
treatment. 

Double Blossom (Fusarium rubi, Wint.).—This disease is especially 
abundant on the Lucretia dewberry, the black diamond or Brazil 
blackberry and also occurs upon other varieties of blackberries and 
dewberries. The fungus lives within the buds, causing them to 
form witches’ brooms of slender shoots with deformed or double 
flowers producing little or no fruit. The infection of the new buds which 
are forming for the next year occurs when the diseased flower buds are 
opening. 

Treatment.—The disease can be greatly reduced by picking these 
deformed leaf buds soon after they open and before the opening of the 
flower buds. Select plants so far as possible from fields free from the 
disease. 

Cane Blight (Coniothyrium fuckelit, Sacc.).—This disease of the rasp- 
berries attacks the canes, causing them to be lighter in color, with smoke- 
colored patches. The foliage of diseased canes wilts and dies very much as 
from drought. The disease penetrates wounds, frequently those made by 
pruning. It is readily distributed in nursery stock and will persist in the 
soil for several years. 

Treatment.—Rotate the crops and use only healthy plants for 
setting. 

Yellows.—This disease is confined to the raspberries. It resembles 
peach yellows and should be treated in the same manner, 
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STRAWBERRY 

Leaf Spot (Spherella fragaria@ [Tul.], Sace.).—This is the most promi- 
nent of the diseases of the strawberry. It causes small leaf spots with 
white or ashy centers and purple or red borders. These spots frequently 
unite, forming irregular blotches. It reduces the vigor of the plant and, 
therefore, the quality and quantity of the fruit. 

Treatment.—The soil should be well drained and rotation of crops 
practiced. Cutting over the beds and burning of the tops is advantageous. 
Spraying with Bordeaux mixture will reduce the disease to the minimum, 
but there is doubt as to whether this treatment will prove profitable. 

CRANBERRY 

Scald or Blast (Guignardia vaccinii, Shear)—This fungus attacks the 
blossoms or the fruit soon after the falling of the blossoms, causing the berry 
to shrivel and turn black. This form of the disease is known as the “blast.” 
The form known as “‘scald”’ causes small, soft, light-colored, watery spots 
which spread over the entire fruit, sometimes causing a zone effect. The 
disease also attacks the leaves, causing irregular, reddish-brown spots. 
The disease is likely to become worse from year to year and to prove very 
destructive. 

Treatment.—Careful irrigation, raking and burning of the dead 
material and sanding the bogs are advantageous. Selection of resistant 
strains for planting, and spraying with Bordeaux mixture about five times 
during the season will control the disease. 

Rot (Acanthoshynchus vaccinii, Shear).—This fungus causes a 
rot very similar to the scald and can be controlled by the same treat- 
ment. 

Anthracnose (Glomerella rufomaculans [Berk.] Spaul. and von 
Schrenk; vacinii, Shear).—This fungus is the same as the one causing the 
bitter rot of the apple. It causes a rot very similar to and almost indis- 
tinguishable from the scald and can be controlled by the same treatment. 

GOOSEBERRY 

Powdery Mildew (Spharotheca mors-we [Schw.] Berk. and Curt.)— 
Very similar to the mildew on the apple and other fruits and should receive 
the same treatment. 

CURRANT 

Anthracnose (Pseudopeziza ribes, Kleb.).—This very common disease 
of the currant attacks the leaves, causing many small brown or black spots, 
followed by a yellowing of the entire leaf which falls prematurely. The 
disease also attacks the canes and the fruit, causing small black, sunken 
areas. It is carried from year to year on the canes. 

Treatment.—Remove the old canes and spray with Bordeaux mix- 

ture in the spring just before the buds open, again after the leaf 

—————— 
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buds open and then at intervals of three weeks until the fruit is two- 
thirds grown. 

Norr.—There are several other leaf diseases of the gooseberry and 
currant that may occasionally prove injurious or destructive and should 
be treated as the circumstances may demand. 

GRAPE 

Black Rot (Guignardia bidwellit [Ell.], V. and R.).—This very common 
disease of the grape attacks the fruit, causing a black rot followed by a 
shriveling and drying into a hard, wrinkled mummy. It occurs on the 
leaves and young shoots earlier than on the fruit and causes tan-colored 
spots with minute black dots in the centers. 

Treatment.—Spray with Bordeaux mixture before the opening of 
the flower-buds, and again after the setting of the fruit. Addi- 
tional spraying should depend on the weather; in dry seasons it may 
be necessary to spray every three weeks until the fruit is two-thirds 
grown. 

Bird’s Eye or Anthracnose (Sphaceloma ampelinum, DeBy.).—This 
disease is not nearly so severe as the black rot. It attacks the fruit, causing 
brown or black spots with sunken centers and red borders. On the canes 
it causes similar spots, but as they approach maturity the centers become 
ashy in color and the edge dark. 

Treatment.—Badly diseased canes should be cut out and burned. 
Spray treatment same as for black rot. 

Bitter Rot or Ripe Rot.—This is the same as on the apple but its attack 
is confined to the ripe fruit. 

Treatment.—Spray with ammoniacal copper carbonate solution. 
Downy Mildew (Plasmopara viticola [Berk. and Curt.], Berl. and De 

Toni.).—This fungus causes whitish and finally brownish areas in the leaf, 
followed by a very perceptible downy growth on the lower surface. It 
sometimes causes the death of the entire leaf, shoot or vine. It is especially 
severe on the European varieties. It sometimes attacks the fruit, causing 
the gray or brown rot. 

Treatment.—Same as for black rot. 
Powdery Mildew (Uncinula necator [Schw.], Burr.).—This fungus is 

very similar to the powdery mildew of the apples and other fruits. It 
attacks all parts of the plant above ground, and occurs on both upper and 
lower surfaces of the leaves, causing circular, whitish, powdery spots which 
frequently unite and cover the entire leaf. It also attacks the fruit, causing 
it to develop irregularly, fail to develop or to fall. It is especially common 
in vineyards where the vines are too closely set and on vines grown under 
glass. 

Treatment.—Spray with potassium sulphide or when the temperature 
is above 75° F., sprinkle the vines with flowers of sulphur. 

Necrosis (Fusicoccum viticolum, Reddick).—This disease causes a 
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dwarfing of the new shoots and leaves and when severe a shriveling up and 

dying. 
Treatment.— 

Dig and burn all 
diseased vines, and 
spray with Bor- 
deaux mixture. 

Crown Gall.— 

See Apple. 
N otE.—A 

number of other 
minor diseases will 

be controlled by 
the treatment pre- 
scribed for the rot. 

ASPARAGUS 

Rust (Puccinia 

asparagi, D. C.).— 
This fungus causes 
the tops of the 
plants to redden 
soon after blossom- 
ing. The leaves 
turn yellow and 
fall, and the stems 
show numerous 
small blisters con- 
taining masses of 
rust-colored powder 
(spores). Later in 

the season these 
pustules break and 
become black in 
color. The disease 
spreads rapidly and 
causes heavy losses. 

Treatment.— 
Cut and burn dis- 
eased plants as soon 
as observed. Spray 
with Bordeaux mix- 
ture. 

ANTHRACNOSE orf BEAN.! 

The brown spots occur on both the pods and plants. They 
are caused by spores coming in contact with the tender plant 
tissues, W here t ey germinate and give rise to serious damage, 

1Cornell Agricultural Experiment Station Bulletin 255 
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BEAN 

Anthracnose (Colletotrichum lindemuthianum [Sace. and Magn.], B. 
and C.).—This disease is most severe on the wax beans. It occurs on 
the pods, causing unsightly, dark-colored, sunken, canker-like spots. It 
also attacks the leaves and stems, producing similar spots and frequently 
causing the death of the plants. The fungus is carried in the seed and one 
diseased seed in a thousand is enough to infect a large number of growing 
plants. 

Treatment.—Select clean seed. 
Rust (Uromyces appendicilatus [Pers.], Link).—This fungus causes 

minute rusty spots or blisters on the under surface of the leaves and 
occasionally on the pods. These blisters break and set free great quan- 
tities of the reddish or rust-colored spores. It is not so severe as the 
anthracnose. 

Treatment.—Practice clean cultivation and burn all old vines in the 
fall. 

Blight (Pseudomonas phaseoli, Smith).—This disease attacks leaves, 
stems and pods, causing large watery areas, which later become dry, brown 
and papery. It is carried from year to year in the seed. 

Treatment.—Use seed from healthy plants. 
Downy Mildew (Phytophthora phaseoli, Thaxt.).—This disease is 

urlike the mildew on the fruits. It attacks the pods of lima beans, causing 
irregular areas of dense, woolly-white growth. It also occurs on other 
parts of the plant, causing dwarfing and irregular growths. 

Treatment.—Spray with Bordeaux mixture. 
Leaf Spot (Phyllosticta sp.).—This disease is most severe on the pole 

lima beans. It causes an irregular spotting of the leaves and to some 
extent of the pods. It is carried from season to season in the seed. 

Treatment.—Spray with Bordeaux mixture. 

PEA 

Spot (Ascochyta pisi, Lib.)—This disease causes spots on stems, 
leaves and pods which are most conspicuous on the latter. On the pods 
they are circular, sunken with dark borders and pale centers, becoming 
pink when mature. The spots on the leaves are oval and usually show 
concentric circles. When severe on the stems it causes wilting and death 
of the plant. 

Treatment.—Select clean seed and rotate crops. 

BEET 

Leaf Spot (Cercospora beticola, Sacc.).—This fungus causes the very 
common circular, brown, purple-bordered spots with ash-colored centers. 

Treatment.—Spraying with Bordeaux mixture will control this dis- 
ease. 
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Root Rot (Rhizoctonia beta, Kuhn).—This disease causes the outer 
leaves to turn black and fall. As the disease advances the roots crack and 

then rot from the crown downward. 

Treatment.—Use lime and rotate crops. 

Scab.—See Potato. 

CABBAGE, CAULIFLOWER, TURNIP, ETC. 

Black Rot (Pseudomonas campestris, Pammel).—This is a bacterial 
disease which attacks 

all of the above and 
many related plants. 
It starts at the edges 

of the leaves, causing 
a blackening of the 
veins, gradually work- 
ing downward to the 

main stalk and then 
upward and outward 
until the entire plant is 
affected. The affected 
leaves become yellow, 
wilt and thendry. In 

advanced stages the 
disease is accompanied 
by other rot organisms 

which cause a pro- 
nounced odor. 

Treatment.— When 
once in the soil it is 
extremely difficult to 
eradicate. Prevent in- 
fection by using clean 

seed, which as a pre- 
cautionary measure 

should be soaked for 
fifteen minutes in for- 
maldehyde (1 part for- 

malin to 30 parts 

water). 

Club Root or Fin- 
ger and Toe Disease 
(Pla: modiophora brassica 

disease attacks cabbage 

ENLARGED Roots or Cappace Causep pny NeEMATODES.! 

, Wor.).—This very destructive and well-known 
and related plants, causing unsightly knotted 

roots. The diseased plants are dwarfed and fail to develop heads. 

1 From Farmers’ Bulletin 488, U. 8, Dept. of Agriculture, 
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Treatment.—Use nothing but absolutely clean soil in the seed-beds; 
use lime in the fields; rotate crops, 

CANTALOUPES AND MELONS 

Leaf Blight (Alternaria brassice [Berk.], Sace. var. nigrescens, Pegl.).— 
This disease starts as small brown spots with concentric rings, which 

ENLARGED Roots oF CauLiFLOWER CAUSED BY THE 
CLUB-ROOT ORGANISM. ! 

Treatment.—Spray with Bordeaux mixture. 

enlarge, unite and fre- 
quently cause the de- 
struction of the entire 
leaf. The melons ripen 
prematurely and are 
soft, wilted and = in- 

sipid. 
Treatment.—Ro- 

tate crops and spray 
with Bordeaux mix- 

ture. 
Downy Mildew.— 

See Cucumber. 
Anthracnose (Col- 

letotrichum lagenarium 

[Pass.], Ell. and Halst.). 
—This disease attacks 
all parts of the vines of 
cucumber and squash, 
but is most injurious 
to watermelons, causing 
the buds and tendrils 
to die and turn black 
and the leaves to turn 
yellow. It is very no- 
ticeable on the fruit, 
causing sunken canker- 
like spots with pinkish 
centers. When the 
young fruit is attacked 
it is likely to have a 
bitter flavor. 

Wilt (Bacillus tracheiphilus, EK. F. Smith).—This disease of melons and 
cucumbers, and sometimes of pumpkins and squash, may start with the 
central stem, causing the entire vine to wilt and die quickly, or it may start 
with a branch and work slowly back to the central stem. 

Treatment.—Rotation of crops; avoid those that are susceptible. 

1 From Farmers’ Bulletin 488, U,S, Dept. of Agriculture, 



218 SUCCESSFUL FARMING 

CUCUMBER 

Downy Mildew (Pseudoperonospora cubensis, B. and C. Rost.).— 
This disease causes yellow, angular spots on the older leaves and eventually 
causes the entire leaf to turn pale and die. Considerable quantity of white 
growth appears on the under surface. 

Treatment.—Spray with Bordeaux mixture. 
Anthracnose.—See Melon. 
Leaf Blight and Fruit Spot (Cladosporium cucumerinum, Ell. and 

Arth.).—This disease appears on the leaves as water spots and finally 
causes the entire leaf to wilt and rot. On the fruit it appears as minute 
gray, sunken, velvety spots which frequently unite and finally become black. 

Treatment.—Prompt spraying with Bordeaux mixture. 
Wilt.—See Melon. 

CELERY 

Leaf Spots (Cerospora apii, Fr., and Septoria petroselini, Desm., var. 
apii).—Thereare two leaf spot diseases which can be controlled by spraying 
with Bordeaux mixture. The first treatment should be while the plants 
are in the seed-bed and should be given whether the plants do or do not 
show the disease. Other sprayings should be at intervals of two weeks 
and with a high pressure sprayer. If necessary to spray late in the season, 
the last treatment should be with ammoniacal copper carbonate solution. 

ONION . 

Smut (Urocystise cepule, Frost.).—This very destructive disease 
attacks the young plants, causing dark opaque spots on the leaves. The 
leaves finally die and dry up and the spots burst and permit the escape of 
masses of spores. The mature bulbs show black masses of spores in the 
outer and sometimes in the inner leaves, and when badly infected dry and 
rot. Sets and young onions when well started are practically immune 
from the disease. The spores persist in the soil for many years. 

Treatment.—Prevent the introduction by using clean sets. Use lime 
and long crop rotations for infected soil. In small plantings disinfect the 
soil with formaldehyde. 

Downy Mildew or Blight (Peronospora schleideni, Ung.).—Diseased 
plants have a tendency to develop a violet tint by which they can be 
recognized at a distance. As the disease advances, they become covered 
with a mouldy coating and finally collapse. Slightly affected plants may 
recover under suitable weather conditions. The disease spreads rapidly 
in damp, warm weather and on wet land. 

Treatment.—See that lands are well drained. Rotate crops. Spray 
with Bordeaux mixture. 

CARROT 

Soft Rot (Bacillus carotovorus, Jones).—This is a bacterial disease 

which causes a soft rotting of the roots. It also attacks turnips, radishes, 
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parsnips, onions, celery, beets and many other plants. The only satis- 
factory treatment lies in the rotation of crops. 

PARSNIP 

Blight (Cercospora apii, Fr.).—See Celery. 

POTATO 

Late Blight or Downy Mildew (Phytopthora infestans [Mont.], De 
By.).—This disease usually starts near the tip or margin of the leaf, but 
causes the infected area to die and blacken. In cool, wet, cloudy weather 
it spreads very rapidly and causes an offensive odor. The diseased tubers 
may show slightly depressed, dark-colored areas and a dirty brown color 
within. The disease is frequently the cause of heavy losses by rotting. 

Treatment.—Spray with Bordeaux mixture, beginning when the plants 
are about six inches in height and repeat about every two or three weeks 
throughout the growing season. 

Early Blight (Alternaria solani [E. and M.], J. and G.).—This disease 
appears earlier in the season than the late blight. It causes brown, brittle, 
irregular, more or less circular leaf spots with rather definite concentric 

- circles. These spots frequently unite and the plant dies very much as 
though from natural causes. 

Treatment.—Same as for late blight. 
Wilt, Stem Rot and Dry Rot (Fusarium oxysporum, Schlecht).—The 

plant assumes an unhealthy appearance, the leaves roll and curl and the 
plant falls and dies prematurely. The stems are partly or entirely black and 
dead near the base and frequently show a white or pink mould. When 
stems are cut across below the ground they show discolorations just below 
the surface. This field form of the disease is knownas“ wilt” or“ stem rot.” 

In storage the tubers undergo a “dry rot” beginning at the stem end, 
which causes them to shrivel and become light in weight. When cut 
across, these tubers show black discolorations just below the surface. The 
disease can be carried on the seed and will also persist in the soil. 

Treatment.—Select seed potatoes which are free from surface cankers 
and are perfectly white when cut. When the soil becomes infected use 
rotation of crops for from three to five years. 

Black Leg (Bacillus phytophthorus, Appel).—This disease causes the 
plants to be dwarfed, erect, pale in color and to die early. The stems 
become brown or black near the ground and the disease works downward. 
It is carried in the seed. 

Treatment.—Soak the seed in formaldehyde or corrosive sublimate as 
recommended for potato scab. 

Scab (Oospora scabies, Thaxt.).—This well-known disease is readily 
recognized by the rough, pitted character of the tubers and is the cause of 
heavy losses. It can be carried on the seed and will persist in the soil for 
several years, 
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Treatment.—Soak the seed potatoes for two hours in formaldehyde 
(1 pound in 30 gallons of water) or in corrosive sublimate (4 ounces in 30 
gallons of water) for one and one-half hours. When the land becomes 
infected, avoid the use of stable manure and lime, and rotate crops for 
three to five years. 

Little Potato, Rosette, Stem Rot, Scurf (/?hizoctonia or Corticium 
vagum, B. and C., var. solani, Burt.).—This disease assumes different forms, 

varying with the climatic conditions, soils and varieties. In very severe 
cases many of the young plants fail to get through the ground. Many 
that do get through are dwarfed and show a peculiar crinkling of the 
foliage. The part of the stems 
below ground shows _ peculiar 
brownish or black cankers. In 
some cases the leaves tend to roll 
upward; many small tubers are 
formed just below the surface of 
the ground and just above a very 
pronounced canker, and aerial 
potatoes along the stem above 
ground. The fungus can be 

readily detected on the tubers; 
it appears as small black spots, 
which do not wash off, but can be 
readily removed by rubbing. 

However, the presence of these 
spots on the tubers does not 
necessarily mean a severe out- 
break of the disease. 

Treatment.—Soak seed pota- 
toes in corrosive sublimate as 

A Poratro Arrecrep witH Russet Scas.! 

Showing the russeting and cracking, asso- 
recommended for scab. ciated with the fungus Rhizoctonia, 

Bacterial Wilt (Bacillus sol- 

anacearum, Smith).—The plants wilt prematurely, become yellow, then 

black and dry. This disease attacks tomatoes, tobacco, peppers and 

eggplants. 
Treatment.—Rotate crops, avoiding those that are susceptible. 
Tipburn.— This disease is due entirely to hot, dry weather. It causes 

the leaves to dry at the tips and margins, roll up and break off. 
Nore.—There are a number of other diseases of the potato which 

cannot be included in this brief discussion. 

TOMATO 

Early Blight. —See Potato. 

Leaf Blight Septoria lycope rsici, Speg.). This disease appears 4s 

1/'rom Farmers’ Bulletin 544, U. 8. Dept. of Agriculture, 
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numerous small spots over the surface of the leaves, beginning with the 
lower and older leaves, causing them to turn yellow and fall. It is one of 
the most severe diseases and the cause of heavy losses. 

Treatment—Spray with Bordeaux mixture. 
Fusarium Wilt (Fusarium lycopersici, Sacc.).—This is a disease in 

which the fungus works on the inside of the plant, causing it to wilt and 
die. It cannot be controlled by spraying. Rotation of crops is advan- 
tageous. 

Bacterial Wilt.—See Potato. 
Blossom-End Rot or Point Rot.—The cause of this disease is disputed, 

but it is now generally believed to be due to drought, although it may 
-also be due to other causes. It is a dry black rot starting at the blossom 
end of the fruit and is often very destructive. It is more serious in dry 
weather and in dry soils. 

Treatment.—Practice thorough cultivation of the soil and remove 
diseased fruit. 

Anthracnose (Colletotrichum phomoides [Sace.], Chester).—This dis- 

ease causes discolored, sunken spots which become centers of decay. It 
is likely to be very severe in wet weather. 

Treatment.—Spray with Bordeaux mixture. 
Fruit Rot (Phoma destructiva, Plowr.).—This disease causes a spotting 

of the leaves and a fruit rot. Can probably be controlled by spraying with 
Bordeaux mixture. 

EGGPLANT 

Attacked by several fruit rots and leaf spots which sometimes prove 
destructive. They can be controlled by the use of Bordeaux mixture. 

PEPPER 

Susceptible to several fruit and stem rots, leaf spots and wilts which 
can be controlled by rotation of crops and treatment with Bordeaux 
mixture. 

LETTUCE 

Mildew (Bremia lactuce, Regel).—This disease is frequently very 
destructive. It causes rather large, pale spots, which become yellowish 
above and fuzzy below. 

Treatment—Good cultural methods for outdoors. Ventilation for 
crops grown under glass. 

Drop or Wilt (Sclerotinia libertiana, Fckl.).—This causes a very pro- 
nounced wilting and drooping, beginning with the lower leaves and grad- 
ually spreading throughout the entire plant. 

Treatment—Removal and destruction of the diseased plants and 
disinfection of soil at that point with Bordeaux mixture. 

Notre.—There are several other diseases of the lettuce more or less 
important. 
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SWEET POTATO 

Soft Rot (Rhizopus nigricans, Ehrbg.).—This storage rot is caused by 
the bread mould fungus and can be readily recognized. It is accompanied 
by a sweetish odor and dense growth of white mould which becomes black. 
It spreads rapidly, but can be controlled by proper ventilation and regula- 
tion of temperature. 

Black Rot (Spheronema fimbriatum [Ell. and Halst.], Sace.).—This 
disease occurs in both field and storage house. It appears as dark-brown 
or black, irregular, dry patches on the potatoes, sometimes causing break- 
ing or cracking near the center of the diseased area. On the young sprouts 
and stems it causes black patches and frequently kills the entire plant. 

Treatment.—Do not use diseased plants for setting. Do not use 
stable manure. Grow seeds from slips. These slips should be cut from the 
old plants and set as early in July as possible. 

Stem Rot (Nectria ipomoee, Halst.).—This disease attacks the stem 
near the surface of the ground and spreads in both directions, frequently 
causing the death of the plant. The interior of the stem shows a yellow 
discoloration. 

Treatment.—Rotate the crops and use slip seed. 
Nore.—There are a number of other rots and diseases which will not 

be taken up in this discussion. 

PEANUT 

Peanuts are subject to several foliage and root diseases of more or 
less importance. Growers of this crop should consult with their state 
agricultural experiment station. 

TOBACCO 

Granville Tobacco Wilt (B. solenacerarum, Smith).—This is due to the 
same organism as the wilt of the potato, tomato, peppers and eggplants. 
(See Potato.) 

Mosaic, Calico or Mottle Top.—The cause of this disease is still some- 
what uncertain. The leaves of the diseased plants show dark and light 
areas and frequently irregular thickenings or twistings. 

Treatment.—Remove the diseased plants. Be careful not to touch 
healthy plants while working with the diseased plants. The disease can 
be communicated by contact. 

Leaf Spots.—There are a number of leaf spot diseases and also mildews 
which cause more or less trouble. 

Root Rots (Thielavia basicola, Zopf.).—This disease is a rotting of 
the roots, accompanied by the production of numerous new roots. The 
affected plants are dwarfed and frequently killed. 

Treatment.—Sterilize seed-bed. Rotate crops. Avoid liming and 
acid fertilizers. 

61 



DISEASES OF CROPS 223 

REFERENCES 

“Tiseases of Tropical Plants.’”’ Cooke. 
“Fungous Diseases of Plants.’”’ Duggar. 
“Spraying of Plants.’”’ Lodeman. 
“Minnesota Plant Diseases.’”? Freeman. 
“Diseases of Economic Plants.” Stevens and Hall. 
“Diseases of Cultivated Plants and Trees.’”’ Massee. 
California Expt. Station Bulletin No. 262. “Citrus Diseases of Florida and Cuba 

Compared with California.” 
Michigan at Station (Technical Bulletin No. 20). ‘‘Control of Root Knot Nema- 

tode.” 
New Jersey Expt. Station Circulars: 

44. “Diseases of Apples, Pears and Quinces.” 
45. ‘Diseases of Peach, Plum and Cherry.” 

Pennsylvania Expt. Station Bulletin No. 36. ‘‘Collar-Blight and Related Forms of 
Fire Blight.’’. 

U.S. Dept. of Agriculture Bulletins: 
64. “Potato Wilt and Other Diseases.” 

203. “Field Studies of the Crown Gall of Sugar Beets.’ 
Farmers’ Bulletin, U. 8S. Dept. of Agriculture: 

544, “Potato Tuber Diseases,’ 



CHAPTER 19 

INSECT PESTS AND THEIR CONTROL 

By W. B. Woop 

Scientific Assistant, Bureau of Entomology, U.S. Department of Agriculture 

Insects are, without doubt, the greatest enemies of the farmer, for they 
destroy the crops of field and garden and render the fruit on the trees unfit 
for use; they injure the domestic animals by constant irritation, causing 
them to lose weight and even to die. Stored grains, tobacco and other 
farm products also suffer from their attacks. 

After studying their life histories and habits, methods of control have 
been devised by which they can be combated with a reasonable amount of 
success. Many species can be held in absolute control by thorough and 
timely applications of the proper remedies, while others are only partially 
held in check. 

In order to intelligently apply a treatment for the control of an insect, 
something of its habits must be known, especially in regard to its manner 
of feeding. Most of the important pests fall within two great groups, 
namely, biting or chewing insects and sucking insects, depending on 
whether the mouth parts are chisel or pincher-like in the first class, or 
beak-like and made for piercing and sucking in the second class. A 
number of these pests will fall in certain special groups which require a 
definite treatment, indicated by their manner of living or by the injury they 
do. Some of these special classes are internal feeders, as boring insects, 
subterranean insects and insects affecting stored products. 

The external feeders, which have biting mouth parts, usually feed upon 
plants by gnawing out small pieces of the plant tissue which are swallowed. 
This group includes the larve or caterpillars of moths and butterflies, the 
larve and of adult beetles, grasshoppers and crickets, and the larve of 
some species of Hymenoptera or the wasp group. Such insects may usually 
be controlled by applying a poison to the plant, either as a fine spray or as 
a powder dusted or blown over its surface. The arsenicals have been found 
to be the best remedy for this group. 

The sucking insects feed by piercing the skin or epidermis of plants 
with their sharp beaks and sucking the sap. This group of insects is 
represented by the true bugs or Hemiptera, to which order belong the 
squash bug, scale insects, plant lice and leaf hoppers. It is evident that a 
stomach poison on the surface of the plant would not affect insects of this 
class, so it is necessary to use what is known as a contact insecticide, which 

should be applied as a spray or wash directly to the insect’s body. Such 
224 
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remedies kill by their suffocating or corrosive action. The most common 
of these insecticides are nicotine solutions, kerosene or oil emulsions, lime- 
sulphur wash and fish-oil soap. 

In the following pages will be found listed the principal insect pests 
under the classification of general crop insects, truck crop insects, and 
fruit insects. Only a very brief description of each insect can be given, 
and in most cases nothing of their life histories, in the limited space devoted 
to the subject. The treatments which have given the best results in each 
individual case are indicated briefly and reference is made to publications 
which give a more extended account of the insects. The abbreviations 
which are used in the references are as follows: 

Bur. Ent. Bull.—U. 8S. Department of Agriculture, Bureau of Entomology Bulletin. 
Bur. Ent. Cir.—U. 8. Department of Agriculture, Bureau of Entomology Circular. 
Farm. Bull.—U. 8. Department of Agriculture, Farmers’ Bulletin. 
Dept. Bull—vU. 8. Department of Agriculture Bulletin. 

GENERAL CROP INSECTS 

Caterpillars (leaf-eating).—Many plants are attacked by caterpillars 
which feed upon the leaves. These worms are the larvie of Lepidopterous 
insects, or moths and butterflies. 

Treatment.—Spray with an arsenical, preferably arsenate of lead, or 

dust with powdered arsenate of lead or Paris green. If the spray gathers 
in drops and does not adhere well to the surface of the leaves, use a resin 
fish-oil soap sticker. 

Cutworms.—Various species of the family Noctuide, usually feeding 
at night upon the roots, crowns or foliage of plants. The worms may be 
found in daytime lying curled up in ground about an inch below surface. 

Treatment.—Broadecast poison bran mash about the garden in the 
spring just before the plants come up. Make other applications later if 
the cutworms are still found. Cultivate the ground thoroughly in late 
summer and early in the spring to prevent the growth of grasses and weeds, 
thus starving out worms if present. 

Grasshoppers or Locusts.—A number of species feed on corn, wheat, 
sorghum and other field crops, also on many garden crops and at times on 
fruit trees. 

Treatment.—Cultivate the fields and stony fence rows in the fall to 
break up the egg masses deposited one to two inches below the surface of 
the ground. Broadcast Criddle mixture or poison bran mash flavored with 
juice of orange or lemon in fields where grasshoppers are plentiful. 

Leaf Beetles (Chrysomelide)—Crops of many kinds are injured by 
beetles which feed upon the leaves as adults and sometimes as larve. 

Treatment.—Spray or dust the affected plants with arsenicals. 
Plant Lice (A phidide).—Many species of plant lice are found attacking 

field, garden and orchard crops. They feed by sucking the juices of the 
host plant and cannot be controlled by a poison spray. 
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Treatment.—Use sprays of nicotine or tobacco extract, kerosene 
emulsion (5 to 10 per cent strength) or fish-oil soap just after the aphids 
appear and at such other times as may be necessary. Spray thoroughly, 
being sure to wet all plant lice. If spray does not adhere to the bodies of 
insects, add 2 or 3 pounds of laundry soap to 50 gallons of spray solution, 
or preferably an equal amount of resin fish-oil soap as a sticker. For under- 
ground forms practice rotation of crops or use soil fumigants. 

White Grubs (Lachnosterna spp.).—White grubs or grubworms are 
the larvee of the common brown beetles known as May beetles or June 
bugs, commonly seen around lights and on the screens in the spring and 
summer. Their natural breeding place is grass lands, but they are found 
in fields and gardens feeding upon the roots of many plants. 

Treatment.—No successful treatment is known. Practice crop rotation 
when necessary. Fall plowing will be of some benefit. Do not plant 
crops liable to be injured, as strawberries, on recently broken sod land. 

Wire Worms (Llaterid@).—Slender, brown, hard, shining larve, 4% 
inch to 114 inches long, body divided into several segments which show 
plainly three pairs of small legs near front end of body. Their natural 
breeding place is grass lands, but they feed on or in the roots of many 
garden and field crops. Two years or more are required for development. 

Treatment.—No satisfactory treatment has been found. Rotation of 
crops, preventing ground from remaining long in grass, and late fall plow- 
ing followed by repeated harrowing for a month or two are the best means 
of preventing their increase. Seeds might be protected by the use of some 
substance as a repellent which would not injure germination. 

The Army Worm (Leucania unipuncta, Haworth).—In general appear- 
ance it resembles cutworms. About 1% inches long, dark in color, with 
three yellowish stripes down the back. The adult insect is a dull brown 
moth, often seen about lights in the spring. The worm feeds naturally on 
wild grasses, but when it is abundant marches across fields, destroying 
many crops, including corn, wheat, oats and related crops, as well as many 
truck crops. 

Treatment.—The march of the worms to uninfested fields may be 
checked by a deep dust furrow through which a log is dragged occasionally 
to crush the worms and to maintain a thick coat of dust on the sides. 
Scattering poison bran mash througn infested fields will often prove very 
effective. Late fall plowing and cultivating will help in destroying over- 
wintering worms. 

The Fall Army Worm (Laphygma frugiperda, 8. and A.).—In general 
appearance is similar to the common army worm, but distinguished there- 
from by dark stripes along each side, separated by a stripe of grayish yellow. 
So called from the fact that the most destructive brood appears after 
August Ist. It has wide range of food plants, including many forage 

and truck crops. The worms are especially injurious to lawns. 
Treatment.—Practice fall plowing to break up the pup cells in the 

in sien 
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ground. Scatter poison bran mash when the caterpillars appear, or spray 
or dust with arsenicals. 

Bur. Ent. Bull. 29. 

TRUCK CROP INSECTS 

The Asparagus Beetle (Crioceris asparagi, Linn.).—This beetle is about 

Spray or ASPARAGUS, WITH Common ASPAR- 
AGUS BEETLE IN ITS DIFFERENT Stacszs.! 

Asparagus tip at right, showing eggs and 
injury. Natural size. 

one-fourth of an inch long, with 
dark-colored body, red thorax and 
yellow wing covers marked and 
bordered with blue. The adults 
and grubs feed on the stems and 
tender shoots of asparagus. 

Treatment.—Apply  arsenical 
sprays. Air-slaked lime will kill 
the grubs. 

Bur. Ent. Cir. 102. 

Bean Aphis (Aphis rumicis, 
Linn.).—A small black plant louse 
with pale shanks. It attacks beans, 
dock, shepherd’s purse, pigweed, 
“burning bush” and _ snowball 
bush. 

Treatment.—Spray the plants 
thoroughly with nicotine solution. 

Bur. Ent. Bull. 33, p. 109. 

Bean Weevil, The Common 
(Bruchus obtectus, Say.).—A small 
gray or brown beetle with mottled 
wing covers, about one-eighth of 
an inch long. It lay its eggs on or 
in beans in the field, also breeds in 
stored beans. The grub eats its 
way into the bean and develops 
there, sometimes several to one 
bean. 

Treatment.—Heat the infested 
seed or fumigate with carbon 
bisulphide. 

Bur. Ent. Bull. 96; Year-Book, U.S. D. A., 1898, p. 239. 

Other Bean Weevils.—Several other weevils affect the bean in March, 
in the same way as the common bean weevil. 

Treatment.—See Bean Weevil, the Common. 
The Beet Army Worm (Laphygma exigua, Hbn.).—Beets are some- 

times attacked in the Western states by this insect at about the same time 
the fall army worm is making its attacks in other sections. Several 

1 Bur. Ent, Cir. 102, 



228 SUCCESSFUL FARMING 
a a eS FS a Le Se 
other food plants are known, including a few garden crops and a number of 

weeds. 
Treatment.—Spray or dust arsenicals upon the leaves. Poison bran 

mash may also be of value. 
Bur. Ent. Bull. 43. 
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Beet Leaf Beetle, The Larger (Monovia puncticollis, Say.).—This leaf — 
beetle, known also locally as the alkali bug and 
the French bug, resembles somewhat the elm- 
leaf beetle. It causes considerable injury to the 
sugar-beet in Colorado and nearby states. 

Treatment.—Dust or spray foliage with ar- 
senicals, 

The Beet Leaf Hopper (Mutettix tenella, 
Baker).—The beet in the Western states is often 
troubled with a condition known as “‘curly leaf,”’ 
caused by the above-named leaf hopper, a light 
yellowish green species about one-eighth of an 

inch long. 
Treatment.—Spray the beets thoroughly with BRroap-BEAN WEEVIL 

a 40 per cent nicotine sulphate solution in (Larta rufisanais 
water, diluted 1 part Adult, or beetle, enlarged. 

to 600; or spray with 
5 per cent kerosene emulsion. Many hoppers 
may be captured on a shield smeared with 
tanglefoot or covered with sticky fly paper 
if it is pushed up and down between the 
rows. A wire or rod should be fastened in 
front of the shield at the proper distance to 
stir out the hoppers. 

Bur. Ent. Bull. 66, Pt. 4. 

Blister Beetles (Meloid@).—At times a 
number of crops are badly damaged by the 
insects known as blister beetles or “old- 
fashioned potato bugs.”’ These beetles are 

Buster BEETLE rather large, long-legged and are variously 

(Epicauta marginata) 2 colored, the usual colors being black, gray or 
Enlarged. striped with yellow and black. 

Treatment.—Apply arsenate of lead or 

other arsenicals to the affected plants as a spray or dust. Several treat- 

ments may be necessary if the beetles swarm on crops from other localities. 
Bur. Ent. Bull. 43, pp. 21-27. 

The Cabbage Looper (Autographa brassicaw, Riley).—The looper is a 

light-green worm often referred to as a measuring worm because of its 

looping movement when crawling. It feeds on the leaves of cabbage. 

TBur. Ent, Bull. 96, Pt, 5. "Bur, Ent, Bull. 43, 
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Lear Hoppers (Eutettiz, Spp.) AND THEIR Work.! 

Explanation of illustration on page 230. 

1 Bur. Ent. Bull. 66, Pt. 4. 
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1—Eutettiz tenella: a, adult; b, nymph; ¢, wing; d, e, genitalia; f, eggs, greatly 
enlarged; g, section of beet stem, showing fresh eggs in place; h, same, showing 
ready to hatch; 7, old egg-scars on beet stems; 7, nail leat of sugar-beet, showing 
characteristic ‘ curly-leaf’’ condition; k, enlarged section of back of an extreme case of 
“curly-leaf,” showing “warty’’ condition of veins. 2—Eutettiz strobi: a, work of 
nymphs on sugar-beets; b, leaf enlarged. 38—Hutelliz scitula: adult. 4—Eutelliz 
clarivida: a, wing; b, head and pronotum; c, d, genitalia. 5—Eutettiz nigridorsum: 
work of nymphs on leaf of Helianthus. 6—EZutettix straminea: work of nymphs on 
leaf of another Helianthus. 7—Hutettiz insana: wing. 8—Euleltiz stricta: a, b, 
genitalia. 

Treatment.—Apply arsenicals until the cabbage head is half grown. 
If spray is used, add resin fish-oil soap as a sticker. 

HarLequin Canpace Bua (Murgantia histrionica).' 

A—Adult. B—Egg mass. C—First stage of nymph. D—Second stage. 
E—Third stage. F—Fourth stage. G—Fifth stage. All enlarged. 

The Cabbage Maggot (Pegomya brassicae, Bouché).—Soft white mag- 
gots work in the roots of cabbage, turnip and cauliflower, eating away the 

root hairs and scarring the surface of the larger roots. This maggot is the 

larva of a two-winged fly which lays its eggs in the ground near the plants. 

Treatment.—F it a disk of tarred paper about four inches in diameter 
around the stem of each plant, letting it lie flat on the ground to keep the 

1 Bur. Ent. Cir. 103. 
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maggots from reaching the roots. Clean up all cabbage stumps in the fall 
and plow deeply. Rotate crops. 

The Colorado Potato Beetle (Leptinotarsa decemlineata, Say.).—With- 
out doubt the worst enemy 
of the potato is the robust 
yellow-striped beetle which, 
together with its larve or 
slugs, feeds upon the leaves. 
The insect is too well known 
to need description. 

Treatment.—Apply ar- 
Goradanabacs aust senicals either as a dust or 
(Leptinotarsa decemlineata).1 asaspray. Hand picking or 

A—Beetle. B—Larva. C—Pupa. Enlarged. “bugging ’’may be resorted 
to in a small garden patch. 

Bur. Ent. Cir. 87, Bull. 82, Pt. 1. 

Flea Beetles.—Small dark-colored insects which as adults feed upon 
the foliage of many truck crops and weeds. The larve feed upon the roots. 
The name is derived from the active way in which the insect hops about. 
In this respect it re- 
sembles a flea. 

Treatment.—C lean 
up weeds about the gar- 
den that may form a 
breeding place for the 
pests. Apply arsenicals 
to plants as a spray, 
using Bordeaux mixture 
preferably, which acts 
as a repellent. 

Harlequin Cabbage 
Bug (Murgantia histrion- 
ica, Hahn.).—This gaud- 
ily marked bug is easily 
recognized by its bright 
colors of red, yellow and 

blue. It feeds upon cab- Hop Prant Borer (Hydrecia immanis).2 
bage, cauliflower, mus- A—Enlarged segment of larva. B—Larva. C—Pupa. 
tard and other related D—Adult. Natural size. 
plants. 

Treatment.—Plant a trap crop of mustard or turnips in the spring and 
fall and when the bugs have become numerous spray with pure kerosene. 
Hand picking may be profitable in the spring. Methods of clean culture 
should be practiced, especially in the fall, tall cabbage stalks and weeds 

IBur. Ent. Cir, 87, 2 Bur, Ent. Bull. 7 
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being destroyed in order to starve out the bug. Destroy trash where it 
might hibernate. 

Bur. Ent. Cir. 103. 

The Hop Aphis (Phorodon humuli, Schr.).—This plant louse is found 

on the plum in spring, but flies to the hop plant in early summer, where 
it turns the leaves yellow, causing them to fall. 

WINGLEss PRoGcENy or WINGED Hop Apuips rroM ALTERNATE Host.t 

Treatment.—When aphids appear spray thoroughly with 40 per cent 
nicotine solution diluted 1 part to 800 parts water. 

sur. ent. Bull. 111. 

The Hop Plant Borer (/ydracia immanis, Get.).—The hop plant is 
attacked in three places by this borer during the period of development of 
the insect. Early in the season it bores into the tender tips, causing them 
to droop; after a short time it falls to the ground and bores into the stem 
at the crown. Later it bores out of the stem and goes below the ground, 

feeding Just above the old roots, where it nearly severs the plant. 

Treatment.—In the spring search for the affected tips and crush the 
insects in the stem. 

sur. Ent. Bull. 7, p, 40. 

4 Bur. Ent. Bull. 111. 



Potato Tuser Mora 
(Phthorimea operculella).” 

ImporteD CaBBacE WEB WorRM he Moth Be Larva lake 

(Hellula undalis).+ eral view. C—Larva, dorsal 

view. D—Pupa. E, F—See- A—Mature moth. B—Larva, lateral view. , 
C—Larva, dorsal view. D—Pupa. All three ments of larva, enlarged. (Re- 
times natural size. drawn from Riley and Howard.) 

Work or THE Potato-lusErR MotuH.2 

Exterior view of potato. 

1Bur. Ent. Bull. 19. 2Farm. Bull. 587. 
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The Imported Cabbage Web Worm (J//ellula undalis, Fab.).—This 
worm feeds upon cabbage, turnips and other similar crops, spinning a web 
under which it retires when not feeding. 

Treatment.—Same as for cabbage looper. ; 
Ent. Bull. 23, p. 54. 

The Imported Cabbage Worm (Pontia rape, Linn.).—Of all the insects 
on cabbage, this is the 
worst pest. It is the larve 
of the white butterfly 
seen fluttering about over 
fields of cabbage during 
spring and summer. 

Treatment.—Same as 
for cabbage looper. 

Bur. Ent. Cir. 60. 

The Melon Aphis 
(Aphis gossypii, Glov.).— 
This plant louse feeds not 
only on melons but on 
cotton, strawberries and a 
number of other plants. 

Treatment.—Before 
the leaves are badly curled 
spray them with nicotine 
solution, turning the vines 
over if necessary, so as to 
hit the under sides of the 

leaves. In small gardens Imporrep Canpace Worm 
fumigate under tub with (Pontia rapa).! 

carbon bisulphide, using A—Female butterfly. B—Above, egg as seen from 
about a teaspoonful to above; below, egg as seen from side. C—Larva in 
each cubic foot of space. natural position on cabbage leaf. D—Suspended 
: chrysalis. A, C, D—aAre slightly enlarged. B—More 
Tobacco fumes may also enlarged. 
be used. 

Bur. Ent. Cir. 80. 

The Potato Tuber Moth (Phthorimaa operculella, Zell.).—Potato 
growing is now menaced in California, Washington and southern Texas 
by this insect, which bores into the vines and tubers of potatoes. It also 
feeds upon tomato, eggplant and tobacco, and on the latter plant is 
known as the split worm. 

Treatment.—No satisfactory method of treatment is known, but the 
injury may be partly prevented by clean methods of cultivation, crop 
rotation and fumigation of infested tubers. The latter is by far the best 
remedy. For a full discussion of methods of control see Farm. Bull, 557. 

1 Bur, Ent. Cir. 60. 
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SquasH VINE Borer 
(Melittia satyriniformis).+ 

A—Male moth. B—Female moth with wings folded in 
natural position when at rest. C—Eggs shown on bit of 
squash stem. D—Full grown larva—in situ in vine. 
E—Pupa. F—Pupal cell. All 4 larger than natural size. 

Stripep CucuMBER BEETLE 

(Diabrotica vittata).? 

A—Beetle. B—Larva. C—Pupa. D—Anal 
proleg. A, B, C—Much enlarged. D—More Moth twice natural size. 
enlarged. 

Sucar-Beret Wes Worm 

(Loxostege sticticalis).* 

1 Bur. Ent. Cir. 38. 2Bur. Ent. Cir. 31. 3 Bur. Ent. Bull. 109, Part 2, 
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The Squash Bug (Anasa tristis, De G.).—This well-known insect is 
often a serious pest of squashes and pumpkins and can nearly always be 
found upon the vines during the summer. 

Treatment,—Pick off and destroy the eggs in the spring, Trap the 

z 02 ‘a 
mae! 

CaNTALOUPE LEAVES, SHOWING CuRLING CAUSED BY MBLON 
Arnis; Apuipes ON Lower Surrace.! 

Slightly reduced. 

bugs under boards placed near the vines and gather them up in the morning. 
Protect cucumbers and melons by planting early squashes among them, 
from which adults should be picked. Spray with kerosene emulsion. 

Bur. Ent. Cir. 39. 

Squash Vine Borer (Meltttia satyriniformis, Hbn.),—In many localities 

1 Bur. Ent. Cir, 80. 



Nest anp Larva or Appte TREE TENT CATERPILLAR IN CrotTcH OF 

Wiup CHERRY TREE.! 

1Farm., Bull. 662. 
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this is the most serious pest of squash vines. The larve bore into the 
vines, causing them to rot and break off easily. 

Treatment.—Rake up and destroy vines as soon as possible in the fall. 
Plow deeply in the spring. Rotate crops; plant early squashes among 
other vines as a trap crop. 

Bur. Ent. Cir. 38. : 

The Striped Cucumber Beetle (Diabrotica vittata, Fab.).—A black- 
and-yellow striped beetle two-fifths of an inch long, injuring cucumbers, 
squashes and melons by feeding on the young plants as they come up. 

Treatment.—Cover the hills of young plants with nets to protect them 
from beetles. Dust 
heavily with air- 
slaked lime and 
tobacco dust while 
the dew ison. Spray 
the plants with ar- 
senate of lead 3 to 5 
pounds to 50 gallons. 

Bur. Ent. Cir. 31. 

Sugar Beet Web 
Worm (Loxostege 
sticticalis, Linn.).— 
This insect defoliates 
beets and webs them 
together at times, ArpLe Maacort, or Ramroap Worm 

(Rhagoletis pomonella).* causing notable in- 
jury. It also feeds A—Adult. B—Larva or maggot. C—Funnel of ceph- 

alic spiracle. D—Puparium. _K—Portion of apple show- 
on onions, cabbage, ing injury by maggots. A, B, C—Enlarged. : still more 
alfalfa, pigweed and enlarged. Reduced. 

careless weed. 
Treatment.—Plow the infested lend in late fall or winter. Spray or 

dust the plants with arsenicals, 
Bur. Ent. Bull. 109, Pt. 6. 

FRUIT INSECTS 

Apple Maggot, or Railroad Worm (Ihagoletis pomonella, Walsh.).—The 
larva of a two-winged fly. It infests summer and early fall apples and 
occasionally winter apples, tunneling through the flesh of fruit and causing 
it to fall. 

Treatment.—Spray the trees during the first week in July with arsenate 
of lead, 4 pounds to 100 gallons. Pick up infested fruit every two or three 
days and feed it to hogs or bury it deeply. 

Bur. Ent. Cir. 101. 

Apple Tree Tent Caterpillar (Malacosoma Americana, Fab.),—The 

1 Bur. Ent. Cir. 101. 



SraGES AND Work or SpriNG CANKER-WORM (Paleacrita vernata).+ 

1—Egg mass on bark scale. 2—The larve or canker-worms. 3—Pupe. 

4—Female moths. 5—Male moth. 6—Work of canker-worms on apple leaves 

when small. 7—Later work of the larve, only the midribs of leaves being 

left. 1-5—Considerably enlarged. 6, 7—Reduced. 

1Bur. Ent. Bull. 68.Pt 2. 
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larva of moth. It feeds on the foliage of apple and a number of other trees. 
It makeslargenestsor webtentsin which caterpillars stay when not feeding. 

Treatment.—Spray the trees with arsenate of lead when the nests 
first appear. Make later application if necessary. 

Farm. Bull. 662. 

The Brown-Tail Moth (Euproctis chrysorrhea, Linn.).—This well- 
known caterpillar was accidentally introduced into Massachusetts from 
Europe. It has now spread over a large part of New England and is still 
extending its territory. The moths appear early in July and the female 
deposits masses of eggs on 
the under side of leaves. 
The young caterpillars web 
terminal leaves together 
and spend the winter in 
those nests in partially 
grown condition. They 
resume feeding in the spring 
and soon reach their full 
development. 

Treatment.—Cut out 
and burn all the winter 
nests before the buds start. 
Spray the trees with arse- 
nate of lead, 4 pounds to 
100 gallons. Band _ the 
trees with tanglefoot to pre- Senwilt'ack aloe 
vent the ascent of cater- (Euproctis chrysorrhea.)! 

pillars from other trees. Female moth above, male moth below, larva or 
Farm. Bull. 264. caterpillar at right, slightly enlarged. 
Canker-Worm, The 

Spring (Paleacrita vernata, Peck), and The Fall (Alsophila pometaria, 
Harris).—The larve of canker-worm moths are measuring worms about 
an inch long, dark-colored and variously striped. The adult males are 
winged, females wingless. They defoliate apple trees. 

Treatment.—Cultivate orchards well in summer to destroy pup. 
Apply sprays of arsenate of lead 4 or 5 pounds to 100 gallons water, first 
before the blossoms open; second, just after petals fall. Apply barriers of 
tanglefoot or cotton batting to the trunks of trees to prevent the ascent 
of the moths to lay eggs. 

Bur. Ent. Cir. 9; Bur. Ent. Bull. 68, Pt. 2. 

The Cherry Fruit Flies (Rhagoletis cingulata, Loew, and R. fausta, O. 
S.).—Two-winged flies deposit eggs in cherries. Maggots develop in the 

fruit on the tree, causing it to rot on one side. They enter ground to 
pupate. 

1 Farm. Bull. 264, 



Cuerry Fruit Fy 

(Rhagoletis cingulata).* 

A—Fly. B—Maggot from side. C—Anterior spiracles of 

same. D—Puparium. E—Posterior spiracular plates of pupa. 

All enlarged. 

An IMPORTED 
CuRRANT 
Worm.?® 

Fruit TREE Bark BEETLE 

(Scolytus rugulosus).” 

A—Adult beetle. B—Work in twig 
of apple. Natural size. 

1Bur. Ent. Bull. 44. 2 Bur. Ent. Cir. 29. 

3 Courtesy of Connecticut Agricultural Experiment Station. 
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Treatment.—Apply arsenate of lead to the trees, either with or with- 
out sweetening, 4 or 5 pounds to 100 gallons, at the time the flies are 
emerging. Two applications usually necessary. 

Bur. Ent. Bull. 44, pp. 70-75; Cornell Agricultural Exp. Sta. Bull. 325. 

The Codling Moth, or Apple Worm (Carpocapsa pomonella, Linn.). 
—This is the insect the larva of which is responsible for most of the 
wormy apples, pears and quinces. The female moths lay their eggs upon 
the leaves and fruit. The larvee upon hatching begin at once to hunt for 
the fruit, which they enter mostly through the calyx cup. In spraying 
it is very necessary to fill this cup with the poison, as it is here that 
the larve mostly take their first meal. The time when this first and most 
important spray should be made is just after the petals have fallen and 
before the calyx cup closes. In most parts of the country there are two 
broods of insects, but in the South there may be three and in places 
even four. 

Treatment.—Spray with arsenate of lead, 4 pounds to 100 gallons, first 
just as the petals have fallen; second, three to four weeks after the petals 
have fallen; third, eight to nine weeks after petals have fallen. 

Bur. Ent. Bull. 115, Pts. 1 and 2; Farm. Bull. 492. 

Currant Worm, The Imported (Pteronus ribesii, Scop.).—This currant 
worm is the most destructive insect enemy of the currant, but is easily 
controlled. 

Treatment—At the time the worms begin to appear spray or dust 
with an arsenical. 

Report of the Conn. State Entomologist, 1902, pp. 170-172. 

The Flat-Headed Apple Tree Borer (Chrysobothris femorata, Fab.).— 
A larva about one inch long, slightly flattened. The front end much 
enlarged. It usually attacks trees partly dead or in poor condition, rarely 
sound trees. As a preventive measure, keep trees healthy by use of 
fertilizers and thorough cultivation. 

Treatment.—Dig the borers from burrows with sharp instrument. 
Bur. Ent. Cir. 32. 

The Fruit Tree Bark Beetle (Scolytus rugulosus, Ratz.)—The small 
dark-brown beetle which bores shot holes in fruit trees of nearly all kinds, 
like the flat-headed borer, works only in dead or dying wood. As a pre- 
ventive, keep the trees healthy; clean up all dead wood about orchards; 
cut out and burn all infested wood. 

Treatment.—No satisfactory treatment is known. 
Bur. Ent. Cir. 29, Revised. 

The Gipsy Moth (Porthetria dispar, Linn.).—The gipsy moth, like the 
brown-tail, is a serious enemy of forest and fruit trees. Egg masses are 
deposited in the fall on trunks of trees, on fences or wherever a roughened 

surface can be found. They hatch in the spring and the larve feed on the 
foliage of various trees. 

Treatment.—Hunt out the egg masses in winter time and soak with 
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coal tar creosote. Spray the trees in the spring with arsenate of lead as 

soon as the eggs hatch, using 10 pounds to 100 gallons of water. 
Bur. Ent. Bull. 87; Farm. Bull. 564. 

The Grape Berry Moth (Polychrosis viteana, Clem.).—A larva about 

Grave Berry Mors 

(Polychrosis viteana).* 

1 and 2—Adult, or moth. 3—Full grown larvae. 4—Pupe. 
All greatly enlarged. 

one-fourth of an inch long, works in the berry of grape, webbing several 

together. It is the cause of most of the wormy grapes in the eastern 

sections of the country. 

Treatment.—Spray with arsenate of lead, 6 pounds to 100 gallons. 

1 Bur, Ent. Bull, 115, 
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First application shortly after fruit sets; second, about ten days later, and 

third, when the fruit is about half grown or when the second brood eggs 

are hatching. 
tur. Ent. Bull. 116, Pt. 2, Farm. Bull. 284. 

Grape Leaf Hopper (Typhlocyba comes, Say.).—This active little 

Inyury To Grapes By Larvw or Seconp Broop or Grapp- 
Berry Moru.! 

Just previous to harvesting of fruit. 

hopper is known in all parts of the country where grapes are grown. It 
is yellowish in color, marked with green stripes. ‘The leaves of the grapes 

are injured by the puncture made by the hopper in feeding on the under 

side of the leaf, causing them to turn spotted and yellow and finally fall off. 

Treatment.—Spray the vines thoroughly about the first week in July, 

when the maximum number of young hoppers are on the leaf, with a 

i Bur. Ent. Bull. 116, Pt. 2 
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solution of 40 per cent nicotine, diluted 1 part to 
1000 parts water. Clean up trash and weeds in 
fence corners and practice clean culture generally. 

Dept. Bull. 19. 
The Grape Vine Flea Beetle (Haltica chalybea, 

Ill.).—A blue metallic beetle about one-fourth of an 
inch long. It feeds on buds and tender shoots in 
early spring. The grubs feed later upon the leaves. 

Treatment.—Spray with arsenate of lead to kill 
the adults and grubs on the leaves during May and 
June. The beetles may be captured in sheets or pans 
by jarring the vines. 

New York (Geneva) Exp. Sta. Bull. 331, pp. 494-514. 

The Lesser Apple Worm (Enarmonia prunivora, 
Walsh).—This insect is closely related to the cod- 

(Typhlocyba comes). ling moth and has very much the same life history. 
Rabie winter foam: Treatment.—Spray as for the codling moth, but 
Greatly enlarged. take especial pains to make the second spray very 

thorough, three to four weeks after petals have fallen. 
Bur. Ent. Bull. 68, Pt. 5; Bur. Ent. Bull. 80, Pt. 3. 

The Peach Tree Borer (Sanninoidea exitiosa, Say.).—The larve of this 
insect are found at the crown of peach, plum and cherry trees, boring 
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Lesser APPLE WorM 
(Enarmonia prunivora).* 

A—Adult, or moth. B—Same with wings folded. C—Larva. D—Pupa in 
cocoon ready for transformation to adult. H—Young apple, showing at calyx 
end empty pupa skin from which moth has emerged. Enlarged about three 
times. 

1Dept. Bull. 19, 2 Bur. Ent. Bull. 68. 
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beneath the bark. The external indications of their presence are the mass 
of sap which is commonly seen at the base of the tree and the frass or worm- 
wood that has been worked out through holes in the bark. Preventive 
means that have given some measure of success are various styles of pro- 
tectors placed around the base of the trees, and coating washes applied to 
the trunk. The latter are not satisfactory. 

Treatment.—Remove the ground from the crown of the tree in the 
spring and fall and dig out the borers with a sharp knife. 

Georgia Agri. Exp. Sta. Bull. 73; N. J. Agri. Exp. Sta. Bull. 235. 

Pear Leaf Blister Mite (Hriophyes pyri, Pagenstecher).—This small 
mite, only y+s-inch in length, is the cause of the rough, blistered surface 
of pear and apples leaves. When the attack is severe the trees become so 
brown that they 
have the appear- 
ance at a dis- 
tance of having 
been swept by 
fire. 

Treatment. 
—Spray in the 
spring or fall 
with concen- 
trated commer- 
cial lime-sulphur 
testing 33° 
Baumé, diluted Peach Tree Borer 

at the rate of 1— (Sanninoidea exitiosa).* 

10 or 11. A—Adult female. B—Adult male. C—Full grown larva. 

Plant Lice Dirtislly from Gocoon, All pagal sis, 
(A phidida).— 
Many species of plant lice are found upon the various fruit trees grown 
in this country. They feed by sucking the sap from the leaves and 
stems and thus do considerable injury at times. Some species curl the 
leaves about them so that they are very difficult to reach with a spray 
unless the treatment is made before the attack becomes severe. The 
treatment for all aerial forms is practically the same. 

Treatment.—Spray carefully with a 40 per cent nicotine sulphate solu- 
tion diluted at the rate of 1 part to 800 parts of water, being sure to touch 
all insects with the spray. A kerosene emulsion spray is also good if used 
at the 8 or 10 per cent strength. 

Plum Curculio (Conotrachelus nenuphar, Hubst.).—On apples this 
insect injures the fruit by deforming or scarring it by its feeding and egg- 
laying punctures. 

Treatment.—Spray as for codling moth, except that one additional 

1 Bur, Ent, Cir. 17. 
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spray should be given before the blossoms open or at the time the cluster 

buds have opened out. 
On plum, peach and cherry trees most of the injury is caused by the 

grubs inside the fruit. 
Treatment.—For plums, spray with arsenate of lead, two pounds to 

50 gallons; first, soon after petals fall; second, a week or ten days 

later. 
For cherries, same as for plum. 

For peaches, first, spray just as calyxes or shucks are shedding; 

Rost CHarer 
(Macrodactylus subspinosus) 

A—Adult, or beetle. B—Larva. C, D—Mouth parts of larva. E—Pupa. 
F—lInjury to leaves and blossoms of grape, with beetles at work. A, B, E— 
Much enlarged. C, D—More enlarged. F—Slightly reduced. 

second, spray three weeks later. When spraying peaches, self-boiled lime- 
sulphur is usually added to prevent fungous troubles. 

Farm. Bull. 440, Farm. Bull. 492. 

The Rose Chafer (Macrodactylus subspinosus, Fab.).—This beetle is 

recognized by his long legs and yellowish-gray color. Often in sandy 
regions the beetles swarm upon the grapes in great numbers, causing 
serious injury. 

‘Bur, Ent, Bull. 97. 



1Bur, Ent, Bull. 62, 
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—Peach twig moderately infected, showing male and female scale. 
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Treatment.—Spray with arsenate of lead at the rate of 8 or 10 pounds 
to 100 gallons of water, to which is added 1 or 2 gallons of cheap melasses. 

Bur. Ent. Bull. 97, Pt. 3. 

Round-Headed Apple Tree Borer (Saperda candida, Fab.).—The 
adult of the round-headed borer is a handsome striped beetle. It lays its 
eggs on the bark at the base of apple trees and the young grubs eat through 
and enter the wood. Their presence can be detected by dark areas or 
discolored places on the bark and usually by the presence of small chips 
or frass worked out through the holes. 

Treatment.—When the borer is located it should be removed with a 
sharp knife. Many washes and protectors have been tried to prevent 
injury from this insect. White lead has been strongly recommended for 
this purpose. 

Bur. Ent. Cir. 32, Farm. Bull. 675. 

The San José Scale (Aspidiotus perniciosus, Comst.).—This insect 
has a wide distribution throughout the country and is a serious enemy of 
fruit trees in many states. The scale is nearly circular in outline and about 
the size of the head of a pin. When it is plentiful upon trees it becomes 
encrusted on the trunk and branches, giving the tree a scurfy appearance. 
The insect under the protecting scale feeds by sucking the sap of the tree, 
so a contact insecticide is necessary for its control. 

Treatment.—Spray the trees during the dormant season with concen- 
trated lime-sulphur giving a Baumé test of 33°, diluted at the rate of 1 
gallon to 8 or 9 of water. The so-called miscible oils (mineral oils which 
have been so treated that they may be readily mixed with water) are also 
used successfully. 

Bur. Ent. Bull. 62. 
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CHAPTER 20 ' 

INSECTICIDES AND FUNGICIDES 

By H. GarMan 

Professor of Entomology, University of Kentucky 

The word insecticide has come to mean any chemical or other sub- 
stance used to destroy insects that are hurtful or objectionable in any way 
toman. ‘This definition excludes substances such as sticky fly-paper that 
may be employed to entrap pests and would, according to some entomolo- 
gists, exclude also simple deterrents, such as oil of citronella, used to keep 
insects away by their offensive odors. In a general way, however, every 
substance employed to prevent the injuries of insects is an insecticide and 
in this view it does not matter whether or not they kill, deter or entrap. 

The insecticides most used and valued by practical men either kill 
as poisons when eaten with food, or else destroy when brought in contact 
with the bodies of insects, in which case they are sometimes called contact 
insecticides. 

A group of insecticides of which the effective ingredient is arsenic has 
proved especially popular and useful in suppressing insects which feed by 
gnawing away and devouring the leaves of plants. 

Paris Green.—Of these the one best known and most used is Paris 
green, Schweinfurth green, or Imperial green, French green and Emerald 
green. It was first used in the arts, and because of its cheapness and 
poisonous properties was early tried on the Colorado potato beetle (about 
1868) proving a very satisfactory means of suppressing the pest when used 
either as a dry powder or when stirred into water. It contains a little 
soluble arsenic however, and in water this is liable to burn leaves to which 
it is applied, hence care must be exercised not to use too much. Four to 
five ounces of the powder in a barrel of water is commonly regarded as 
enough; if more is used a pound or two of freshly-slaked lime may be added 
to neutralize its caustic effect. 

Arsenate of Lead.—Paris green has two defects: Its burning action 
is often hard to guard against, and its weight causes it to settle quickly 
when used in water, rendering the spray produced uneven in strength. 
Stirrers connected with spray pumps obviate the latter trouble, but some- 
times increase the labor of operating pumps. The addition of lime, as 
already suggested, lessens the burning action, though the lime may, if care 
is not exercised, increase the labor of applying. 

Arsenate of lead has neither of these defects. It is practically insol- 
uble in water, does not burn foliage, and it is so finely subdivided that it 
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remains suspended much better than Paris green. It has the additional 
advantage of adhering to leaves longer than Paris green, and thus fewer 
applications are required. A single spraying with this substance, if applied 
at the right time, is for some plants sufficient for a whole season. The 
arsenate of lead paste is commonly used with water in the proportion of 
21 to 3 pounds in 50 gallons. As found in the market it contains about 50 
per cent of water. 

It requires more by weight to destroy insects than Paris green, but 
the cost per pound is less and hence the actual cost for materials amounts 
to about the same, whichever poison is used. Its advantages are so 
decided in other directions that it is now supplanting Paris green in popular 
favor. For the injuries of most gnawing insects working on foliage this 
insecticide may be safely recommended. 

To meet the objections sometimes made to arsenate of lead paste, 
a powdered arsenate of lead has recently been offered to the public by 
manufacturers of insecticides. The paste when dried out is lumpy and is 
not in this condition easy to mix with water. In the powdered form it is 
not open to this objection and may, besides, be dusted over plants without 
the addition of water. 

There are serious objections to the use of poisonous dusts, however, 
though in practice they have advantages that always commend them to 
workmen. The weight of the water to be carried when using liquid sprays 
increases the labor, of course, and this ought to be lessened if it can be done 
without diminishing the effectiveness of the applications, and also without 
increasing the danger to those making the applications. The inhaling of 
either dry Paris green or arsenate of lead is a serious matter, and if con- 
tinued long is certain to lead to ill health. Liquid sprays go more directly 
and evenly to the plants and stay there. They may be made just as 
promptly effective as the dusts if used when the injury is beginning. They 
are not so likely to be inhaled. 

Arsenite of Zinc.—This poison has somewhat recently been recom- 
mended as a substitute for Paris green and arsenate of lead, and appears 
to be about equally good and somewhat cheaper than either. It is a finely 
divided white powder as put on the market and remains in suspension 
about as well as arsenate of lead, having thus some advantage over Paris 
green. It contains a little water-soluble arsenic and has been claimed to be 
less injurious to foliage even than arsenate of lead, possessing at the same 
time about the same killing power. For use it is stirred first into a little 
water and allowed to soak for a time, then is stirred into the water in which 
it is to be used, about one pound of the powder being added to 50 gallons of 
water. It contains nearly the same quantity of arsenic as Paris green. 
Like arsenate of lead, it remains in suspension better if a little soap is 
dissolved in the water into which it has been stirred. It has of late been 
quoted by dealers at from 20 to 25 cents per pound. 

London Purple.—This arsenite came into use for injurious insects 
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somewhat later than Paris green (about 1878), but is less used now than 
formerly because of its lack of uniformity in composition and its excessive 
burning of foliage. Its affective ingredient as an insecticide is arsenic in 
the form of lime arsenite and lime arsenate, of which it contains about 40 
per cent, nearly half of which is soluble. It is the soluble arsenious and 
arsenic oxides that make this insecticide so injurious to the foliage and 
render necessary the addition of lime. The amount of pure arsenic 
present has been found to be about 29 per cent. For use it is customary to 
recommend about one-quarter pound each of London purple and fresh lime 
in from 50 to 75 gallons of water. 

White Arsenic.—The use of this poison has been recommended from 
time to time for gnawing insects, but the time and labor required in boiling 
it with milk of lime (thus producing an arsenite of lime) in order to avoid its 
burning effect on foliage has prevented its general employment as an insect- 
icide. It can be made to accomplish the same purpose as Paris green and 
arsenate of lead, without injury to foliage, by boiling for a half hour 1 
pound of commercial arsenic and 2 pounds of fresh lime in 4 gallons of 
water, diluting with water finally to make 100 gallons. 

Sulphur.—Flowers of sulphur has been used for many years as an in- 
secticide, especially for mites infesting hothouse plants. When dusted on 
plants it does no harm to the leaves, but is not as effective as could be 
desired. When burned in hothouses it may do severe injury to plants. 
These defects have led to its neglect by entomologists. When sulphur is 
boiled with lime, however, it produces a lime sulphide, in which condition 
it becomes one of the best of insecticides for use in winter against scale 
insects. 

Lime-sulphur Wash.—In this condition thousands of barrels of the 
boiled sulphur and lime are sold to fruit growers every year, who use it 
largely as a remedy against San José scale. A concentrated solution 
is prepared by boiling in large iron kettles, tanks or other vessels, 50 pounds 
of fresh lime, 100 pounds of sulphur and 50 gallons of water. Part of the 
water is heated, then the lime is added and is followed by the sulphur, the 
whole being stirred continually while boiling, the time employed being 
from fifty minutes to an hour. Finally, after adding enough hot water to 
make 50 gallons, the solution is strained and set aside until ready to use. 
Home-made solutions may not test higher than 27 to 30° Baumé, but when 
carefully made go higher and may even reach 34 or 35° Baumé, the differ- 
ences being apparently due to differences in the quality of limes used. 

The manufacturers now follow about the same formula in producing 
their concentrated products, but because of having better facilities will 
perhaps average higher in concentration than the fruit grower, although 
analysis of samples bought in the market have sometimes shown that they 
did not test as high as good home-made lime-sulphur. 

These concentrated solutions are of a deep reddish-yellow color and 
for use must be greatly diluted with water, It is customary in spraying 
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for San José scale to use one part of the solution to eight or ten of water 
and to apply during open weather in February or March, while the trees are 
still dormant. For summer use they must be diluted with from 30 to 50 
parts of water to avoid injury to the foliage, but lose much of their value 
as insecticides when thus weakened. The concentrated solution is regarded 
as the most effective remedy for scale injury now in use. 

It should be added that there has somewhat recently appeared a 

so-called “‘soluble sulphur” which is recommended for the same uses as 
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lime-sulphur. It promises well, but has not been tested long enough and 
carefully enough to justify very positive statements as to its merits. 

Tobacco Extracts.—For use against soft-bodied insects such as plant 
lice there is no more useful insecticide than extracts made from the midribs 
of tobacco leaves. These extracts contain as their effective ingredient 
nicotine and differ widely in the percentage of nicotine they contain. 
Home-made extracts or decoctions are made by placing a couple of pounds 
of the midribs in a wooden bucket full of boiling hot water, allowing it to 
stand over night. The percentage of nicotine under such treatment will 
probably not be more than 0.07 per cent, but it is a very useful wash for 
plants infested with aphides, does no harm at all to leaves, and where 

1From Farmers’ Bulletin 650, U.S. Dept. of Agriculture, 
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tobacco is grown and the midribs can be easily secured is one of the very © 
best insecticides for uses of this sort. The whole leaf makes a somewhat 
stronger extract (0.12 per cent) as determined by tests recently made at 
the Virginia Station. Soaking seems to extract as much of the nicotine as 
boiling. When plants are to be treated on a larger scale it becomes impor- 
tant to know just how much nicotine is present in a wash, and manufactured 
extracts, some of them containing 40 per cent of nicotine, are demanded. 
For the apple leaf louse, the lettuce louse, the rose aphis and other similar 
pests, these extracts are safe and effective. For thick-skinned insects they 
are not so satisfactory. 

Tobacco is often used in other ways as a remedy for insect injuries, 
but is open to some objections when so employed. Florists have long used 
the midribs (often called “stems’’) for making a smudge for the destruction 
of plant lice. The tobacco is simply burned in a perforated iron vessel. 
The smoke leaves a strong smell of tobacco on flowers, which is sometimes 
objected to by buyers. The odor can be avoided by using the extract 
diluted with water and driven off as a vapor by dropping a hot iron into a 
pan containing it. 

Pyrethrum.—Under the name Persian insect powder or simply insect 
powder this insecticide is to be obtained from most dealers in drugs. It 
is a brown powder made from the flowers of a rather handsome plant of 
the sunflower family (Composite). Its beauty leads florists to propagate 
it, though few who grow the plant know that it has any relation to the 
powder sold in drug stores. It comes to us from the East, and the pow- 
der commonly sold here is imported, though an effort has been made in 
the west coast states to manufacture the powder in this country. 

The powder is thought to give off a volatile oil which penetrates the 
breathing tubes of insects and thus by some irritating or suffocating effect 
overpowers them. It is effective either dry, in water or when burned to 
produce a smudge, but must be fresh. It loses much of its effectiveness if 
kept in open packages. Though rather costly for use on field crops, it has 
a place in the household at times, and may sometimes be profitably resorted 
to for limited outbreaks of garden pests. Unlike most other insecticides, 
this one is not hurtful to man; at any rate, not more so than snuff. 

White Hellebore.—This is another vegetable product, being the 
pulverized rootstocks of a plant (Veratrum album) of the lily family, 
occurring in Europe and northern Africa. It is used in this country for 
the rose slug, either dry or in water, in the latter case about two heaping 
tablespoonfuls being stirred into a wooden bucketful (2) gallons) of water. 
It is a stomach poison and also a contact insecticide. 

Old samples when not kept in airtight receptacles lose their virtue and 
tend to discredit this vegetable poison as a remedy for pests. 

Coal Oil.—This oil has become well known as an insecticide in the 
form of an emulsion. It is a good contact insecticide, serving the same 
purpose as lime-sulphur wash in the destruction of scale insects, and having 
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the advantage of remaining effective when diluted. It can, therefore, be 
used on foliage in summer for both scale insects and plant lice, and being 
quicker in its action than tobacco extract, has advantages under some 
circumstances over the extract for the prompt destruction of soft-bodied 
insects. It is, however, more likely to do injury to plants, especially if the 
emulsion is badly prepared, and this, together with the work required in 
making it, leads practical men to neglect it whenever they can use some- 
thing else. 

The standard emulsion is made of one-half pound of whale oil or 
laundry soap dissolved in a gallon of boiling hot water, this to be added to 
two gallons of coal oil, and the whole churned for ten minutes by passing 
rapidly through a force pump. As thus made it can be diluted for use, 
one part to ten of water. 

Crude Oils.—These are sometimes used for the same purposes as the 
refined oil, and to render them easily mixed with water are sometimes 
mixed with caustic potash, fish oil and crude carbolic acid, producing a 
so-called miscible or soluble oil, which can be diluted with water for use 
like the coal oil emulsion. 

Soaps.—Many of the soaps sold in our market can be used at times as 
a means of lessening the injuries of insect pests. A good soapsuds fre- 
quently and freely used on plants infested with aphides or scale insects has 
a good effect, though not a very prompt one. Stronger solutions must be 
used with some caution to avoid injury to foliage. When trees are dormant 
very strong solutions (one or two pounds to a gallon of water) are sometimes 
used on the trunks for scale and other insects. 

Whale oil soap or fish oil soap, as it is sometimes called, is to be pre- 
ferred to most others because of its more even composition. It is particu- 
larly good for use in making coal oil emulsion. 

Coal Tar.—In the early days of fruit growing in America this substance 
was much used on the trunks of trees to prevent the ascent in the spring 
of the wingless female canker worm moth. It proved to have an injurious 
effect on the trees after a time, and hardened on exposure, so that the insects 
could pass over the barrier. It was then used on bands of tin, and by 
frequent renewal proved a useful check on the insect. But with the intro- 
duction of arsenites and spraying machinery, it was given up for the more 
convenient treatment. It is still used as a barrier, poured along the ground, 
for chinch-bugs which are migrating from small grains to corn. Seed corn 
may be treated with it before planting to deter wire worms and the seed 
corn maggot from attacking the germinating seeds. The corn is first 
immersed in warm water for a minute or two, then a couple of teaspoonfuls 
of the tar are stirred quickly among the grain so as to bring a little in con- 
tact with each seed. It dries over night so as to be ready for planting the 
following day. The application does no harm to the germ, as has been 
determined by germination tests of treated seeds. 

Borax.—This substance has often been recommended for roaches in 
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dwellings, and is sometimes found with an arsenite as an ingredient of 
proprietary roach pastes. Recent work done with a view to destroying 
the larva of house flies in manure indicates that this is one of the best of 
insecticides for the purpose, excelling for this use, coal oil, pyroligneus acid, 
formalin and Paris green. Sodium borate and crude calcium borate were 
both found effective in killing the larva, either when used dry or in solu- 
tion. It was recommended as a result of the work done that about 0.62 
pound of borax be used in 8 bushels of manure. Larger amounts of borax 
are believed to be injurious to plants when the manure is spread on land. 
The cost was estimated at one cent per horse per day. 

Other Insecticides.—Numerous other insecticides have been recom- 
mended, and have had a limited use, but, excepting the fumigants con- 
sidered later, they have not been generally adopted by practical men. 
Among them may be mentioned benzene, which is sometimes applied to 
fabrics to destroy clothes moth; carbolized plaster, sometimes recom- 
mended as a remedy for fleas about stables; fir-tree oil, lemon oil and oil 
of citronella, the latter often employed as a deterrent against the attacks 
of mosquitoes and also as a preventive of injury to seed corn in the soil. 
Quassia, the effective ingredient of which is quassiin, is obtained from 
the wood of the Jamaican Picrasma excelsa. It is an old insecticide that 
has been perhaps most used in solutions for the hop aphis in the West. 
The extract is made from the “chips” by either soaking or boiling. 

Bisulphide of Carbon.—<As sold by druggists and manufacturers, this 
is a brownish fluid which quickly disappears in the air when exposed in 
an open vessel. Its disagreeable odor is due to impurities, since the odor 
of pure bisulphide of carbon is not unpleasant. The fumes are not only 
poisonous, but are inflammable, so that some care must be exercised in 
handling the fluid. It has proved of special service as a remedy for grain 
weevil, bean weevil and other insects attacking stored seeds, and for the 
phylloxera of grapevines in Europe, for the woolly aphis, for ants, and 
even for the clothes moth. Its great value for such purposes comes not 
only from its effectiveness in destroying all insects, but also because it is 
not corrosive and is otherwise not injurious to seeds, fabrics and other 
objects fumigated. The offensive odor is soon gone if objects that have 
been exposed to the fumes are thoroughly aired. It cannot be used for 
fumigating plants infested with insects because of its destructive effect on 
the plants themselves. 

About one fluid ounce should be used on each bushel of seed, and may 
be poured over the seeds or simply placed in a saucer or other open vessel 
set on their surface. It is absolutely necessary that the seeds be enclosed 
in a tight box or bin to get satisfactory results, and the time of exposure 
should not be less than two hours. 

Carbon Tetrachlorid.—The disagreeable odor of commercial bisulphide 
of carbon renders it objectionable to some people for use on fabrics infested 
with moth, and has led to the suggestion that carbon tetrachlorid, which 
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has a rather pleasant odor, be used in its stead. This also is a fluid, and is 
used in the same way as carbon bisulphide, namely, by pouring it into open 
dishes or crocks and allowing it to evaporate in a box, bin or room. 

It is not nearly as effective in small quantities as either cyanide of 
potassium or carbon bisulphide, and the large quantities that must be 
used increase the cost of treatment. 

Para-dichlorobenzene.—This is a recently proposed fumigant and is 
not yet in general use, because of its cost. It is not evil-smelling like 

MAKING PREPARATIONS TO FUMIGATE WITH HyprocyaNnic Gas. 

Front edge of sheet tent and top of derrick ready to be pulled over tree. 

carbon bisulphide, and appears to be quite effective in destroying weevils 
in grain and clothes moth. Since it is not inflammable, it can be more 
safely used about dwellings, though its fumes have wonderful penetrating 
power and escape in some quantity even from tightly stoppered bottles. 
From a limited experience with it the writer is disposed to regard it very 
favorably for fumigating seeds and fabrics, though more extended tests 
may show it to have defects that are not now apparent. 

Hydrocyanic Acid Gas.—This gas is made from cyanide of potassium 
(98 per cent), commercial sulphuric acid of good grade and water. The 

1Courtesy of U.S. Dept. of Agriculture. 
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gas produced is very poisonous, as are also the cyanide of potassium and 
sulphurie acid. When fumigating it is well to place a notice on the room 
or house warning people not to enter. After the fumigating is accomplished 
it is advisable to open up doors and windows and air out for ten minutes 
or more before entering. 

The dose to be used depends upon the space to be fumigated and upon 
the character of the plants to be treated. Dormant trees can be exposed for 

FuMIGATING WITH Hyprocyantic Gas.! 

Sheet tent ready for introduction of chemicals. 

a time to very strong fumes. Growing plants must be treated cautiously 
with very mild doses. Some of them are very sensitive to the gas and will 
be slightly burned with any dose calculated to be of value in destroying 
insects. The condition of the air as to moisture may influence the results, 

since dampness favors injury from the gas. 
For nursery stock it is customary to employ for each 100 cubic feet 

enclosed, the following: 

Cyanide of potassium........sssseeeeneee: 1 ounce 
Bolpharis ONE. 55s he, Vidsivce Paton ile ek 1.25 fluid ounces 
WRG, ncn waves ks soavites Lens bie bent eee 3 fluid ounces 

1 Courtesy of U. 8. Dept. of Agriculture. 

—— 
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The box or house should be as nearly gas-tight as possible, with a very 
tight-fitting door. The water and sulphuric acid are placed in a deep open 
croek, then the cyanide of potassium, broken up into pieces about as large 
as a hickory nut, is poured into the crock and the door shut as quickly as 
possible. The fumes must be left about the trees not less than forty min- 
utes, and fifty minutes or an hour is better. Short exposures in badly con- 
structed houses have sometimes resulted in the sending out of living San 
José scale on trees. 

In the hothouse the gas must be used with very great care to avoid 
injury to plants. Plants of the grass family (Graminee) endure more gas 
than most others tested by the writer. Corn, timothy, blue grass and 

_ the like are not very sensitive. The leguminous plants, such as clover, 
sweet pea and cowpea, are very likely to suffer some injury with any but 
very light doses, and on this account it is best to use the less hurtful 
tobacco extract when practicable. The extract will not, however, destroy 
the adults of all hothouse pests, and has no effect at all on the scale insects 
nor on the immature white fly. 

FUNGICIDES 

When all has been said the number of fungicides approved by the 
experience of practical and scientific men is very small. Many have been 
recommended, but comparatively few have stood all the tests as to effective- 
ness, convenience of application and cheapness. Some are cheap and only 
slightly effective; some are difficult to prepare; others are too costly for 
extensive use. 

Copper Sulpnate.—At the head of the list stands copper sulphate, a 
cheap, effective fungicide, commonly known as bluestone. This is the 
active and most essential ingredient of Bordeaux mixture. Concentrated 
solutions of it cannot be used alone on foliage because of their caustic action. 
in winter on dormant trees it is sometimes used for fungous troubles, about 
twe pounds being dissolved in a barrel of water. A weaker solution—1, 
pound in 200 gallons of water—may be used on foliage in summer when 
fruit is well matured and it is not desirable to use sprays like Bordeaux 
mixture, which leave a residue. The bluestone may be quickly dissolved 
by pouring boiling hot water over it. When one is not hurried it may be 
dissolved by suspending in a loose sack in the water. It dissolves slowly 
if simply thrown in the water and allowed to settle. 

To avoid to some extent the delays involved in dissolving bluestone it 
is well to buy a finely powdered grade now manufactured for the making 
of fungicidal preparations. 

Bordeaux Mixture.—A standard formula for the preparation of this 

valuable mixture is the following: 

UPS THES Sey Nee Oe 2 ia ae a 4”pounds 
PHI CSII SITET eet sees ory erate sie Achcc ae craic he jat's te lazele aise) clase 4 pounds 
WET ec ata Sieg cheraean otd es ints o sieve idiere oo wd we. ene» 50 gallons 
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Dissolve the bluestone in 25 gallons of water, slake the lime separately, 
and add water to make 25 gallons; then pour the two, bucket by bueket, 
into a third barrel so as to mix thoroughly. For peach and plum, which are 
more tender than apple and grape, the above formula may be changed to 
the following: 

OR Vis eek kai h Yuet baslists cADaeEaeeul 2.5 pounds 
py ok” Mee ae ie ee en ae ee ee 
RMR cke Sava sulae nec hip sks a tiihont) avtews ora ne a 50 gallons 

These are the best preparations known for mildews, rots, scabs, smuts 
and the like, and where one is dealing with a fungous trouble and is uncer- 
tain as to how to proceed, the chances are that he will accomplish as much 

Errictency or Borpgaux Mrxturre on Potratrogrs. Ong Row 
Nor Sprayep.! 

by using this preparation as with anything that could be recommended. 
It is the best general-purpose fungicide we have at present. 

Copperas, or Iron Sulphate.—While this is less often used than blue- 
stone, yet it has decided fungicide and antiseptic value, and because of its 
cheapness may sometimes be found serviceable. As now used it generally 
comes to the market as a waste product in the manufacture of steel wire, and 
may be bought for a cent or less per pound. 

Formalin, or Formaldehyde.—This very valuable preservative and 
antiseptic has been much used of late as a remedy for potato scab and to 
some extent for wheat smut. It is sold as a fluid containing forty per cent 
of formalin. In this condition it is very acrid, and gives off fumes that 
affect the eyes and nostrils unpleasantly. Used on the hands, it quickly 
destroys the outer skin. It cannot, therefore, be employed except when 

i Courtesy of New York Agricultural Experiment Station, Geneva, N, Y, 
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greatly diluted. But since it retains its active fungicide and bactericidal 
properties even when very greatly diluted, and is not so dangerous a poison 
in this condition as are corrosive sublimate and other antiseptic agents, it 
becomes very useful in the hands of those who wish to disinfect quarters in 
which have been lodged people, or animals, affected with communicable 
diseases. The wash or spray of the dilute formalin has always seemed to 
the writer much better for such uses than the fumes of formalin as generally 
produced. 

On plants the action of even dilute sprays is very quickly destructive, 
and I doubt if it has a value for their treatment. But for seed wheat, 

TREATING GRAIN WITH ForRMALIN FOR Smut. 

likely to produce smutted heads and for potato scab it has proved very 
convenient and useful. A pint of the 40 per cent formalin may be poured 
into a barrel containing 30 gallons of water, stirred thoroughly, and the 
potatoes in a sack can be set in the barrel for disinfection. They should be 
left in the fluid for two hours and may then be removed and spread out on 
grass or on a Clean plank floor to dry, when another sack may be placed 
in the barrel. The treated potatoes must not be put in barrels or sacks 
that have not been treated with the formalin. By having a number of 
barrels at hand, the work proceeds rapidly. 

Oats and wheat liable to smut may be treated by sprinkling the seed 
~ with dilute formalin (1 pint in a barrel of water) until every seed is moist, 
not wet, then leaving for several hours in a heap, finally spreading out 
to dry. 

1Courtesy of H. L. Bolley and M. L. Wilson, North Dakota Agricultural Experiment Station, 
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Fumes of formalin produced either by heat or by the use of perman- 
ganate of potash have been recommended as a remedy for potato scab, 
but the writer’s experience with the fumes has not been such as to warrant 
him in recommending them for this or for other purposes. 

Bichloride of Mercury.—A very poisonous chemical, valuable in dilute 
solutions (1 part in 1000) as a disinfectant, and particularly good as a 
remedy for potato scab. The whitish, crystalline, very heavy material is 
very dangerous to have about, since it may attract the attention of children 
or animals. It should of course always be kept labeled as a poison. It 
dissolves slowly in cold water, and it is best, therefore, to make use of heat, 
afterward turning the dissolved poison into the larger quantity of water 
required, best kept in a barrel. Good results have been obtained in check- 
ing potato scab with this disinfectant, using 4 ounces in 30 gallons of 
water and soaking the seed potatoes one hour. ‘They were placed in the 
fluid in gunny sacks and afterward spread out on a barn floor to dry. 

It is very essential that poisoned potatoes be not left where stock will 
eat them, and the poisonous fluid must be disposed of after treating the 
seed, so that it will do no harm. 

Lime-Sulphur Wash.—This preparation of sulphur and lime has 
already been mentioned under insecticides. It has undoubted fungicide 
value both in concentrated and dilute preparations. For foliage the latter 
must always be used. Even the sulphur alone thickly strewn over leaves 
is a fairly good remedy for mildew. A very small quantity of the sulphur 
dissolved in the presence of lime renders it more effective both as an insect- 
icide and as a fungicide. 

COMBINED INSECTICIDES AND FUNGICIDES 

The cost of treatment for pests is greatly increased by the necessity 
for frequent spraying when insecticides and fungicides are used separately. 
They have been combined in some cases with no loss in the effectiveness of 
either, and one of the important problems of both entomologists and plant 
pathologists at the present time is the finding of ways and means of reducing 
the number of sprayings still further. 

Some work in determining the compatibility of different mixtures has 
already been done, and it may be said that the following mix without loss 
and in some cases with a gain in effectiveness: 

Arsenate of lead (acid) and Bordeaux mixture. 
Arsenate of lead and tobacco. 
Arsenate of lead and acids. 
Arsenate of lead (neutral) and Bordeaux mixture. 
Arsenate of lead (neutral) and lime-sulphur. 
Arsenate of lead (neutral) and tobacco. 
Paris green and Bordeaux mixture. 
Arsenite of lime and Bordeaux mixture. 
Arsenite of lime and tobacco. 
Lime-su!phur and tobacco. 
Soaps and Bordeaux mi 

= 



INSECTICIDES AND FUNGICIDES 265 

Soaps and tobacco. 
Soaps and emulsions. 
Tobacco and lime-sulphur. 
Tobacco and soaps. 
Tobacco and emulsions. 
Tobacco and alkalies. 

Some dangerous combinations are the following: 

Arsenate of lead (acid) and soaps. 
Arsenate of lead (acid) and emulsions. 
Arsenate of lead (acid) and alkalies. 
Arsenate of lead (neutral) and acids. 
Arsenite of zinc and lime-sulphur. 
Arsenite of zinc and soaps. 
Arsenite of zine and emulsions. 
Arsenite of zine and alkalies. 
Arsenite of zine and acids. 
Hydrocyanic acid gas and Bordeaux mixture, 
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TABLE I.—PERCENTAGE Composition oF AGRICULTURAL PRODUCTS. 

Nitrogen- 

Crop. Water. Ash. | Protein. Cae ER x foie 

a Ree ee aan eae ee ae se 

Ber Gent a gerts ok ves ee ee les 10.6 tb +) 10-3 2.2 1 TOL 5.0 

~ Coreen ee cara 11.3 eas hb 2025 1, | CO 5.0 

Gorm, Sweet ns. 6. e le ee ene 8.8 Te | T436 2.8 | 66.8 8.1 

Worn MeSl sc. ee ee Se ee et 15.0 1.4 9.2 129) | 63827 3.8 

METRICOW is Uk wats ce cleo st 10.7 1.4 QA S0.1 84.9 0.5 

Corn and cob meal......-------++> te. 1.5 8.5 6.6 | 64.8 3.5 

(arn Pram. 2... dese ee eee see 9.1 1.3 Stony 12.7" 6252 5.8 

@orn GerM...-2. 6 -- 22sec es 10.7 4.0 9.8 4.1 64.0 7.4 

Hominy chops......----+++++++*° iG 2.5 9.8 3.8 | 64.5 8.3 

Geri Meal oe ee ee = eee eres 8.1 ies aly Lek 9.9 | 62.5 7.1 

Dried starch and sugar feed ...... 10.9 0.9 19.7 4.7 54.8 9.0 

Starch feed, wet....----+++++++°> 65.4 0.3 6.1 3.1 22.0 3.1 

Maize feed, Chicago....-.-------- 9.1 0.9 | 22.8 7.6 | 52.7 6.9 

Grano-gluten.....--.-----+++5+ 5.8 2 Seat 12.0 | 33.4 14.9 

Cream gluten.....----+-sss++0+> 8.1 O37 4) 30.1 1.39) 39.0), || 2428 

Gluten meal. i...) eee eee ee 8.2 0.9 | 29.3 3:3) | 4008 11.8 

G@lntenteeds a. cis. s-n e eee ees ee 7.8 11 24.9 53 | (SE. 2.) Ses 

Wheat, all analyses....--..------ 10.5 1S) el kcg 1S) ewes 2.1 

Wheat, spring....------+:-----+: 10.4 x em el 1 ee Ca i les 2.2 

Wheat, winter.......-------ee ee 10.5 1.8 ala ere) ts.) 7220 2.1 

Flour, high grade.....----------- 12.2 0.6 | 14.9 O73) F 40:0 2.0 

Flour, low grade.......--++---+>- 12.0 2°60 } 13.0 0.9 | 63.3 3.9 

Flour, dark feeding....--.------- 9.7 4.3 19.9 3.8 | 56.2 6.2 

Bran, all analyses......--.------- 11.9 5.8 | 15.4 9.0 | 53.9 4.0 

Bran, spring wheat........------ 11.5 5.4 16.1 8.0 54.5 4.5 

Bran, winter wheat........------ 12.3 5.9 16.0 8.1 53.7 4.0 

Middlings.......------+es5+00'> 12.1 3.3 | 15.6 4.6 | 60.4 4.0 

Ee A: hoe nies parse ore 11.8 4.6 14.9 7.4 | 56.8 4.5 

Wheat screenings......------+-+-- 11.6 2.9 12.5 4.9 65.1 S20 

SG oe PIG gece rer ea aa 11.6 1-9) 10.6 Wee hao Led 

Rive Hout. <0 2s aes ose 13.1 One 6.7 0.4 | 78.3 0.8 

ren TAM ssi cis a 2 ete 11.6 3.6 | 14.7 3.5 | 63.8 2.8 

Hive shorts: ..-.0- 6-25-0403 er 9.3 5.9 | 18.0 Bet o0.9 2.8 

Horley. :ss0ceoe ee 10.9 24 | 12.4 S27 Ne G98S: 1.8 

Barley meal........--+----++++7> 11.9 2-66 10.5 6.5 | 66.3 2.2 

Barley screenings.....----+---+-- 12.2 3.6 | 12.3 deo | O38 2.8 

Brewers’ grains, wet.....-----+--- Toe ts 1.0 5.4 3.8 12.5 1.6 

Brewers’ grains, dried.......----- 8.2 3.6 19.9 11.0 Tay f 5.6 

Malt sprouts......-----+-+++-++> 10.2 Bez 4 230 I 10s aso vey 

Rete a elle ein a a heise 11.0 PW ae Es 9.5 | 59.7 5.0 

Mirrtesile sf tara iaie te 2 ste hia cence 19 2.0 14.7 0.9 | 67.4 Chee | 

Mert Peed he cee acte tea «ear ge EL 3:2 | 16.0 6.1 | 59.4 tok 

Me Ge eieciele ever ete ne eee 6.5 6.9 | 13.5 | 18.2 | 50-2 4.8 

Gates. Sonsini ieee le ee are ne fiers: 6.7 S329. 4 oa 1.0 

CEA VSE yee eine BPs Sa ice ee 12.4 0.4 7.4 OZ si9.2 0.4 

PinpeniGAl se oc ae ees so 10.2 Sob ied2.0 B47} 5L.2 | Beck 

Foe Wille... o.2. Ses were $2 | 13.2 3.6 | 35.7 | 38.6 0.7 

OTe TS Va eee aceon eee ce aa o7 10:0"); 2.2 9.5 | 49.9 8.8 

Rice polish......-..+--0+0+-e-0:: 10.0 Gee ew 6.3 | 58.0 7.3 

Biiclwheate ww... seca ee ses 12.6 2.0 | 10.0 8.7 | 64.5 2.2 

Buckwheat flour.....-..-+-2:++5- 14.6 1.0 6.9 0.3 | 75.8 1.4 

Buckwheat hulls.........-+++++5> 13.2 2.2 4.6 | 43.5 | 35.3 1.1 

Buckwheat bran.......+-++-+-ee+8: 10.5 3.0 | 12:4 | 81.9 | 38.8 3.3 

Buckwheat shorts.......-++++++:> ita Ls ey Loa (ie ea 8.3 | 40.8 7.6 

Buckwheat middlings......------ 13.2 4.8 | 28.9 4.1 41.9 y Pe 

Sorghum seed 12.8 2.1 9.1 2.6 | 69.8 3.6 
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Taste I.—Percentace Composirion or AGricutturAL Propvucts (Continued). 

Nitrogen- 
Crude Crop. Water. Ash. Protein. 2 or Ae q a 

Broom-corn seed.............+..- 11.5 3.4 | 10.2 7.1 | 63.6 3.0 
Re UG, boris t coeecien es Ben 9.3 1.5 9.9 1.4 | 74.9 3.0 
Se ae ee a ae 14.0 3.3 | 11.8 9.5 | 57.4 4.0 
Hungarian grass seed....... 9.5 5.0 9.9 7.7 | 63.2 4.7 
I RES SAA CR AEE 9.2 4.3 | 22.6 7.1 | 23.2 | 33.7 
Flaxseed, ground. ............... 8.1 4.7 | 21.6 7.3 | 27.9 | 30.4 
Linseed meal, old process......... 9.2 5.7 | 32.9 8.9 | 35.4 7.9 
Linseed meal, new process........ 10.1 5.8 | 33.2 9.5 | 38.4 3.0 
8: Eee eee 10.3 3.5 | 18.4 | 23.2 | 24.7 | 19.9 
Cotton seed, roasted............. 6.1 5.5 | 16.8 | 20.4 | 23.5 | 27.7 
Cobtomeeed Wels civ ide cs tees es 8.2 7.2 | 42.3 5.6 | 23.6 | 13.1 
fe BL ee ae ; 2.8 4.2 | 46.3 | 33.4 2.2 
Cottonseed kernels (no hulls)...... 6.2 4.7 31.2 3.7 17.6 | 36.6 
CINGORRIE CORO. ooo ieee a wre sc es vs 10.3 5.9 | 19.7 | 14.4 | 38.7 | 11.0 
MIST BUS MAGNE. vot 6 ws oak ne 2 4% 10.4 4.3 |] 16.8 | 24.0 | 35.0 9.5 
Ug, A rae 8.6 2.6 16.3 | 29.9 | 21.4 | 21.2 
Sunflower seed cake.............. 10.8 6.7 | 32.8 | 13.5 | 27.1 9.1 
Peanut kernels (no hulls)......... 7.5 2.4 27.9 7.0 15.6 | 39.6 
PR ONAL cM ac sce cw hes 63 10.7 4.9 | 47.6 5.1 .| 23.7 8.0 
BERG BOG GORD nie bin enon Karo 10.0 7.9 | 31.2 | 11.3 | 30.0 9.6 
RS ee seer riick 10.5 2.6 | 20.2 | 14.4 | 8h 1.2 
eG Oks b osc vu vaankhaelas 10.8 4.7 | 34.0 4.8 | 28.8 | 16.9 
CU Sas kan op vb esis anew hn ks 14.8 3.2 | 20.8 4.1 | 55.7 1.4 
SRNR TMI baka dis vee cb ane ve 11.3 3.8 | 26.6 7.2 | 50.1 1.0 
Corn fodder, field cured. ......... 42.2 2.7 4.5 | 14.3 | 34.7 1.6 
Corn stover, field cured...........| 40.5 3.4 3.8 | 19.7 | 31.5 1.3 
Corn husks, field cured........... 50.9 1.8 2.5 | 15.8 | 28.3 0.7 
Corn leaves, field cured...........} 30.0 5.5 6.0 | 21.4 | 35.7 1.4 
Corn fodder, green.............+. 79.3 1.2 1.8 5.0 | 12.2 0.5 
Dent varieties, green............. 79.0 1.2 ey 5.6 | 12.0 0.5 
Dent, kernels glazed green........ 73.4 1.5 2.0 6.7 15.5 0.9 
Flint varieties, green............. 79.8 | 2.0 4.3 | 12.1 0.7 
Flint, kernels glazed green........ nak A | 2.7 4.3 | 14.6 0.8 
Sweet varieties, green............ 79.1 1.3 1.9 4.4 12.8 0.5 
Leaves and husks, green.......... 66.2 2.9 2.1 8.7 19.0 1.1 
Stripped stalks, green............ 76.1 0.7 0.5 7.3 | 14.9 0.5 

Hay rrom GRASSES: 
ISA OTARNEN So's 5 vi nis ots abies 15.3 5.5 1.4 27.2 42.1 2.5 
Timothy, all analyses............ 13.2 4.4 5.9 | 29.0 | 45.0 2.5 
Timothy, cut in full bloom........| 15.0 4.5 6.0 | 29.6 | 41.9 3.0 
Timothy, cut soon after bloom....| 14.2 4.4 5.7 | 28.1 | 44.6 3.0 
Timothy, cut when near ripe......} 14.1 3.9 5.0 | 31.1 | 43.7 2.2 
Gechard POOR. . ois cut wesknabhe’s® | 9.9 6.0 8.1 32.4 | 41.0 2.6 
Redtop, cut at different stages....| 8.9 | 5.2 | 7.9 | 28.6 | 47.5 | 1.9 
Redtop, cut in full bloom......... 8.7 4.9 8.0 | 29.9 | 46.4 2.1 
Kentucky blue grass............. 21.2 6.3 7.8 | 23.0 | 37.8 3.9 
Kentucky blue grass, cut when seed 
OO I a eee 24.4 7.0 6.3 | 24.5 | 34.2 3.6 

Kentucky blue grass, cut when seed 
OS Es a 27.8 6.4 5.8 | 23.8 | 33.2 3.0 

Hungarian grass.........-...+5+. ar 6.0 7.5 | 27.7 | 49.0 2.1 
Meadow fescue............0++45- 20.0 6.8 7.0 | 25.9 | 38.4 2.7 
REIGN FYE RAND, . o.oo «vince sr aes. 8.5 6.9 7.5 | 30.5 | 45.0 FS 
Perennial rve grass...............| 14.0 7.9 10.1 25.4 | 40.5 2.1 

6 6.8 11.6 22.5 39.4 3.1 Begeven (111KOd). 6s 6a oo eb sess 16. 
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TaBLE 1—PERCENTAGE CoMPosITION OF AGRICULTURAL Propucts (Continued). 

Nitrogen- 
Crop. Water. Ash. Protein. | Crude Ties Ether 

Fiber. | Bxtract. | Extract. 
SC | | | 

Hay From Grasses (Continued) : 
Mixed grasses and clovers........ 12.9 Ged 10:1. | - 27.6 | 41.3 2.6 
Barley hay, cut in milk........... 15.0 4.2 8.8 24.7 | 44.9 2.4 
Waibay, cuban mill...) 3. 00.... 15.0 5.2 9.3 | 29.2 | 39.0 2.3 
SETI) 2) 12h gee 1 NALS 6.7 7.2 | 26.6 | 45.9 2.0 
Beare WMATA MERY Cid See ai 4 Sank. y ecee 10.4 eat B00 130-0, | 44.1 2.4 
Riitld Oat PTAs. ssl. ee eek es ke 14.3 3.8 5.0 | 25.0 | 48.8 3.3 
SIEGEL CUS yatererrasieies se hacrta solos tis 9.3 5.6 9.9 | 30.6. | 4f.1 3.5 
NVIILENGAISVE os. sso erscorelte meshes 10.3 6.6 Chath 30.0 42.0 3.4 
PRCT TANS: os a dhs oes ee ce dee we 10.2 6.1 @.2 | 28.5. | 45.9 2.1 

FresH GRass: 
| OSEID Gc a a 80.0 2.0 3.5 4.0 Or 0.09 
Kentucky blue grass............. 65.1 2.8 4.1 9.1 17.6 1.3 
Timothy, different stages......... 61.6 2:1 3.1 11.8 | 20.2 1.2 
Orchard grass, in bloom.......... TeO 2.0 2.6 8.2 1323 0.9 
edpopsiiy DlODM. <5'2....0. 5. ds ais 4 65.3 2.3 Pes eA Oe Cg 0.9 
FORCE ees cists js ta sant 3 ME aso 62.2 2.5 Seo ae Ua Peto Vs 9 1.4 
LE neu (2 ee a a ee 76.6 1.8 26 1G 6.8 0.6 
BOEPNUEN TOUOET A.) oes be dik ate cs 79.4 ae 1.3 6.1 1126 0.5 
SPICY LOGGER... in snsi ce se nes 79.0 1.8 2.7 7.9. 8.0 0.6 
NIA ATTAN GO TASS oie ois) o a.6's 2 5 sie x « eal Dz BAL 927) 14.2 0.7 
Meadow fescue, in bloom......... 69.9 1.8 2-4 1.10.8 | 14.3 0.8 
Italian rye grass, coming in bloom.| 73.2 2.5 3.1 6.8 13.3 1.3 
Tall oat grass, in bloom.......... 69.5 2.0 2.4 9.4 15.8 0.9 
Mapanese mallets. 2) .ilis ge canes se: 75.0 1.5 Pipa 7.8 13.1 0.5 
Darayard. millet... 22. -.cse ees - 75.0 r9 2.4 Ci) teat 0.6 

Hay From Lrcumss: 
ede ClO vee cts vata tesco sta e ees ips O22) 2 S| 24ae8) 0 eee t 3.3 
ec.elover.im bloom:..5.... 42+...) 20.8 6.6 12.4 | 21.9 | 33.8 4.5 
Red clover, mammoth............ 21.2 6.1 105%) 2465. P3326 3.9 
PIKE CLOVER ois 08d <b ngs aie Saw 9.7 8.3 12.8 | 25.6 | 40.7 2.9 
BUINEE CLOVER: os chs eX cis cd tae dass 9.7 8.3 1S rN aap? 39.3 2.9 
ronan clover: 6. i... 0.406 es: 9.6 8.6 D5 Zi We Deca s  SOm 2.8 
MPAM MIOVER! oc. wis fa won eee 11.0 8.55 | 1828152420) || 39.0 3.7 
EINES A Oey cape ee ee a 8.4 7.4 14.3 25.0 42.7 2.2 
(Caw Nedeere ee eae te 1OR% CaS 16.6 20.1 42.2 2.2 
EMDRMIACHINS ert sista nin te aie ohcelerore-wises rn: dee e Loe a e222 3) ieaeno 5.2 
LE CESS gees 22 cE ge ME 15.0 0 fey CP tel i SHAY fh Wee: re) ree 2.3 
\VABON 5 here Gear rien EI eerie eee 11.3 7.9 ea0) 25.4 36.1 2.3 
Serra ellasery Meee. ceca Nepales na 9.2 Uae 15.2 21.6 44.2 2.6 
LIBRE 9 CONE SON le JO ay a a 8.4 BD 227 Oa 2H 29) SO A. 3.2 
Peanut vines (no nuts)........... 7.6 10.8 10.7 23.6 420 4.6 
SAEED cae ie ae ae gee 15.0 (hee: 14.8 | 20.4 | 39.5 3.0 

Fresa Lecumss: 
Red clover, different stages....... 70.8 2.1 4.4 8.1 13.5 1 BEA 
lgikeNClOVviers. sce eke. cokes wton 74.8 2.0 3.9 7.4 1h) 0.9 
MermIsON, ClOVER so .5)5 oa AE Se. 80.9 7 3.1 5.2 8.4 0.7 
Ja EDL ae a ea ee 71.8 2.7 4.8 CAN) 12S be 
ETUC Ot RNAS 83.6 Le 2.4 4.8 (ipa 0.4 
“SAN OE SE Se estes eal g: 75.1 2.6 4.0 6.7 | 1026 1.0 
ELEadel amen ee cinch es fees wists 79.5 3.2 PATS 5.4 8.6 0.7 
EIGERE CAIN ster yd 'ayz'eh ao es i 5 'e 8's >: 84.2 12 2.8 4.9 6.5 0.4 
LSLEMES OED, 68 NO SRO ERNE EAS NEAR 66.7 2.9 8.7 7.9 12.2 1.6 



SUCCESSFUL FARMING 

‘ABLE I.—Percentace Composition or AGricuururaL Propvctrs (Continued.) 
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centrifugal. .. 
k, gravity... 

Buttermilk....... 
k, _—_—— 

MISCELLANEOUS 
Cabbage.... 

Ewe’s milk....... 

Cow’s colustrum. . 
Mare’s milk...... 

Ls Serene 
Sugar beet leaves 
Pumpkin, field. . 
Pumpkin, garden 
Prickly comfrey 

Skim mi 
Skim mi 
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TaBLE I.—PERCENTAGE COMPOSITION OF AGRICULTURAL Propucts (Continued). 

Nitrogen- 
: Crude Ether Crop. Water. Ash. Protein. Fiber, me strate, 

MiscELLANEOUS (Continued): 
RUC ere rere 2 cha ce shelcieues se 93.8 0.4 0.6 ee 5.1 0.1 

SIEM IPESIEMIO dea ses diag wi oie 80: ole ale ies 8.5 4.7 | 84.4 aye a Pals 
RNR ADD hers sala Pave ie vie, Siena Sas 10.7 4.1 (Ae. He 0.3 13.7 
ERT BO ese coed exe's oni eee 10.8 | 29.2 | 48.4 ae ad 11.6 
Reread vse od oes 89.8 0.6 0.9 24a) LE8 ap 
PAE ETINOLASSES chy ears) =) cieier- falie el setaccl oe 20.8 10.6 9.1 hs 59.5 Me 
PRPICHITNNCE 1. 5.05). aoiten sive so = 76.7 0.5 1.4 oo. | 1652 1.3 
WMstillerysSlOPS...:.<..0.0.6 cele ie eee 93.7 0.2 1.7 0.6 2.8 0.9 
Dried sediment from distillery 

BROT eres Nota ats cvetiiann + «tare note 5.0 AI fe aiess 4! ¥S.0) 0°36. 12.3 



274 SUCCESSFUL FARMING 

Taste Il.—Fertiitry 1x Farm Propvuce. 

Produce. Amount. / Nitrogen. 
pounds. 

Crh, SEs ieca sre k nab wen Re ben a 100 bushels. . . 19 
tt SOO e. bot. aiivel cack wh Wash fee 52 
CP, CRE rain sels b kk ate 0s WA ees bh RRs wan oN 71 
CS MORIN Ss bina ina be eke sows tek 100 bushels. . . 16 
SPOON DURE < acie sn wics wo rns Che 5> 2% 52 
PRON NON, Shas eatin wp avino yh PAl) Chine Cena eS © 68 
Oe ae ee re ee 13 
PEA Se ere 45 
pe OR Re ee more Prey ee snot” 58 
eer ee eee 24 
Rear Ci UMN a hiv ov A re cats ne ates ‘ 49 
SE eee a) Con ery ee : 73 
EMT TUNE as ps valve cee ninie'ae hehe 71 
MUR tes baby coca rah ate ran 3 
FR ee ee £8 Pt rere 120 
pS OS ae ee Wet eee Se 98 
A I Sie ey vide cs me LAST Abele 192 
eee 4 
CO, WE ais hucn cxtine renee eae 19 
REE OMEEING hc wale ha x inco'nn wots ne ane 59 
oe MAT OMacr hs Crk ia Pee Pere ; 82 
OTIS te 0 we 10M ne in ie eee 90 
Sugar beets 157 
RM ad a's i su cis s-21a shen pe ae ea 57 
TE I ie o's oe ee he eee 47 
EM NOWERS «6 oar ns Sn area shcn oe 5 
NID Siig a: 0:4 «se KE eee aes wae wt oes 109 
SRN NEGNE ssw ice 0 oo acc wpe 2 cee 1000 pounds. . 1 
MIS «o's ooo haan eee 1000 pounds. . 1 
RARE PRO re os A. 10,000 pounds. f 12 
Ee eee, ee 400 pounds. . . . - 0.1 
BU OPED 6 o's vi 6's cee ee 1470 pounds. . 2 9 
 BUEAW boos vue coh ge ee 3500 pounds. . 27 
a Ee Pany sre 4970 pounds. . 36 
okie, TOO i. i oa Sees ae ee 36,800 pounds. 158 
ees, CONG. <4. n4:555 ss newbs ate 9200 pounds. . 69 
ES foc rae pee 46,000 pounds. 227 
AME. woh «whi ck are he ee 4000 pounds. . 5s 58 
Cotton cake, decoraticated......... 1000 pounds. . 2 15 
EE Pee or oe 1000 pounds. . 6 13.2 
MEDOOG: CARD sic. o cick va Nb dees Bees 1000 pounds. . 6 14.7 
Cotton cake, undecorticated........ 1000 pounds. . .9 20.1 
SEBOOO  « it0 ks y ale anual yess eae 1000 pounds. . 4 12.3 
Palm kernel meal, English......... 1000 pounds. . 2 5.5 
SEIS OUIBOs si wareaie tn pin ee aoe 1000 pounds. . 2 19.5 
SNL 0.0 ws bsp hates is Moeaie a ee 1000 pounds. . 3 14.8 
DUMEIOONE , i «00-305 ox ae haw ee 1000 pounds. . 7 3.9 
a Se ree ye 1000 pounds. . 6 2.0 
SUTIN 0 o's o.n'n 0s 01a & vik nun inlets ara 1000 pounds. . 0 3.2 
EIIND vnc web n's Anno sina ee 1000 pounds. . 6 2.9 
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TaBLE IJI].—Wetcut Per Buse, SEEDING RATE PER Acre, NUMBER OF SEEDS PER 
PounD AND DeprH To Cover Farm SzEEps. 

CE ae me ae IL ae eer a asain 

Weight per Number Depth Bushel, Rate of F D 

oat pounds, | Seeding. cat ee 

GRASSES. 
IIIA Coss /alays daisies 6 06 0.0 3 36 Prpecks. ss ...d. 180,000 4-4 
BUITEECL SOTLDG che stare s)eisi act evwte's = is 14-20 | 15 pounds..... 2,583,000 Yy-l4 
Greeping bent. .....:......-.- POZO REIMER esi ae teste 8,000,000 Yyj-le 
Crested dog’s tail............. BOSE ated ted Sic te ach « 897,000 4-34 
“2 EGS (0c a eae 14-15, |,4-6 peeks. ... -'. 162,000 4-1 
owlimead Owe. sess eh mss: {2m SO MOUNdSe.menis adele oe Y-W4 
bieerad PEBCUCS 5c). eens See Sas Tse pha tee easy scree 578,000 4 
MIAN PVC. ae wc ete Sen oe sis oes 17-24 | 30 pounds..... 275,000 4-34 
MPEP PSNI es | Fic oie. = ietoidieysl ons. bere 28 ORDER favors sn eet eta 41% 
Premtiekcy DUC... )sc i's ei «ers, « 6-28 | 25 pounds..... 2,637,000 Yy-le 
Meadow fescue............... 12-28 | 12-15 pounds.. 264,000 6 
PUA OW LORGEUL: cece are were wiciwres 6-14 | 40 pounds..... 769,000 4 
Bere reaTicfeer tte lac cfevetee Seteysc ee cis 12-21 | 20 pounds..... 457,000 A 
PreMUI ANT YC. o'.japcleey-\a ws = aes 18-30 | 30 pounds..... 280,000 Yy- 
ITO eaten aro aco aici sie ahs ove ers 12-40 | 12-15 pounds.. £150,000" Pee oss3 
PREC UECATIATY crate siete: ois 2 ace ee 14-48 | 20-25 pounds.. G32:000° fl oo.8 
Rough stalked meadow........ 12-28 | 26 pounds..... 2,706,000 A 
BEEPS LESCUCs ctsle ice aco oes he 0.3% 12-28 |30 pounds..... 802,000 A 
SMOGUh DOME... ces eee es 12-14 | 15-20 pounds.. 120,000 6-1 
Peet VELMA 2h. Vatalois = is 6 ines 6-15 | 30 pounds..... 837,000 4 
Tall meadow fescue........... 14-25 | 12-20 pounds.. 246,000 yy 
Mallmeadow Off.......-.....% 7-14 | 30-40 pounds.. 151,000 144-34 
UTC oe Poe 44-50 | 15 pounds..... 1,146,000 Vy 
Wreliveteeecresicitin sce cusisustes snaietay? 6-7 20 pounds..... 1,268,000 Yy-lg 
SPST OW OA os sal s)ec2 cs. < etelsle(ere oe 12-14 | 30 pounds..... 1,540,000 A 

LEGUMES. 
UAE Ts a 60-63 | 15-25 pounds. . 210,000 44-14% 
PeICCICIOMET fee ois io es << 34 60-66 | 4-8 pounds.... 692,000 4 
Bird’s foot trefoil............. 60 11 pounds..... 367,000 Yy-l6 
Be VER Sd 6 otis ot) Saye let 60 US poundsi 4M as) Pee eee | 1 
Wommon Vetch. ... o- es. 60 GOjpoundses walk ee eeeee eee 
SBC ARES sec ces) 5) fore. che, «© 60 2 MEClset rc. tee see eer 1-2 
erimson ClOVEr. .. 6 .06~ eee 8s 60 12-15 pounds. . 129,000 4-14 
ROME pease teks cine core ae ks 52-68 | 214-3)ebushels} 2,400-4,000 | 114-3 
REALE PEAS: sac sca Sees ea 60 a bushels... ::.-4. 800—2,400 1-3 
PAGE VVEDCIG). is, irs. 2. 005 sais sheratee 60 40-60 pounds. . 75,000 1144-2 
SUI GS 201 eos a a ae, ee Ge 56 ASUS S|" Baa St) eee 
Sa PAULCLOVER 5 o/s/e'c's.0 e ccciae nae s © 25 15-25 pounds. . 370,000 14-34 
rdnMeN, DEANS. /. 5250.04... 10 i (Oreo PW ete omerhere tert 3,200—4,000 1-2 
Moraniey VeUCh : boi. ke ee yee 2 60-64 | 18-22 pounds.. 169,000 y-1% 
VE ARCIOVED So. Saree dia oieidies aye os 60-64 | 8-14 pounds... 304,000 4 
OST IES AR ca 60 2-3 pecks..... 2,000-7,000 1-2 
PIMPEPRCIOUCI NI cS sem at Sh Ac is DER DECKS Pansy ek act ei 1-1 
WVIGIVETHDCATIS! 93,2.2,si8)s-0/+ 6 35 6 a0 9.0 60 DE ADOCKH ci elie, athe eae, see lee page 
White ClOVer....s0e.s set 60-63 | 3-6 pounds.... 739,000 A 
Wiihe lupinie ss sa sass cases ss 50-60 |14%-2bushels..| ....... 1-2 
Pretlow trefoil. hi... cis y ieee e was 64-66 | 4-6 pounds.... 305,000 Yy-4 

ANNUAL ForaGE Crops. 
Barnyard millet, Japanese. .... 35 1-2 pecks..... ZZ 000. tana 
Broom corn millet... 2.0.0... 60 2-4 pecks..... 212,000 4-14 
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Taste III.—Wetcur rer Busner, Seepinc Rare per Acre, Numper or SEEDS PER 
7 Pound anv Depru To Cover Farm Seeps ( ontinued.) 

| : 

————— oe 

‘ai pounds, | Seeding. 
ANnNvAL Forace — (Con- 

tin 

iy ~ pny 1 mee bin Mobs c 
illet, Hungarian.......... z 

Millet, AORN Ce ut grt sis | 50 | 2-3 pecks. .... | 
Millet, Golden Wonder... ... | | 
DT OO a eee he 50-60 | 3-8 pounds....| 
MMMM Sic eile coe es. va tdels | 26 40 pounds..... 
WEEN eas viet et te nna y vy _ 28-36 | 40-50 pounds. . 
Sorghum. . . 56 114-2 bushels. . 
po RES -Pre eeee 24-50 | 10-15 pounds.. 

CEREALS 
ST ret ha aa weiee ce 15 Cones us 48 7-9 pecks..... 
Maken BB ph eae Sorte bet 42-50 | 3-5 pecks..... 
I ORR Re er ene 56 2-8 pecks..... 

PRR RUNS Fea aia Gc: .5\00 4 ge 50-60 | 3-12 quarts 
pit TEE aan 50-60 | 5 quarts....... 
EE RIAU 3 whe 5 4.03, Wats vente 56 

Maize, OO: A a 70 5-16 quarts. . 
OO Be ee ey 43-45 | 1-3 bushels.... 
OO en Se ere err oe 56 5-10 pecks.... 
SR or) ks os wey’ sehen Cee RT is was dsuuidd oat 

REE CRE Ae ee! oT 60 5-8 pecks..... 
RONITErdL t ait ow-p's: 0's be EM 32 8-10 pecks... 

VEGETABLES AND Roots. 
ORES... «PR «oc cake uwns Uactl eae 6-8 bushels. ... 
SS eee eee 50-60* | 4-6 pounds... . 
SR eae 50* 3-4 pounds... 
TO SPs ere? eee A 50-60* | 5-8 pounds.... 
TN Orr Pat, Gee 45-50* | 4-8 pounds.... 
DAES ws o's = a clandeane anneal 60 8-15 bushels. . . 
REED ote cd ata mie kp 55-60* | 2-4 pounds.... 
OAT eee er cee oe 50-60* | 3-5 pounds. . 
Ee DOUE. a's ke t's Cah pee 5 * | 15-20 pounds. . 
NS DOCH 6.560 bos's owe ccc eat 50-55 > 114-4 bushels. . 

FyBer 
em es poset: sae 30-48 ; DOCKS ds oo i's 

tton, Sea Island............ 44 
Cotton, WADE Sesh aca vee les 30 | pl- 3 bushels. . 
Ss inhabit vs HORE ae ES 44 314-4 pecks... 

* Roots, 

ee eee 

“+e eee 

“eee ee 

see eee 

see wee 

+e eee 

ee eee 

“ee eee 

se eeee 

“ee ee 
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Taste [V.—WatTER REQUIREMENTS OF VARIOUS STANDARD Crops. 

Potatoes....... 

Alfalfa, 1 year. . 
Alfalfa, 2 years. 

Clover, red.... 

Sugar beets.... 

Location. Experimenter. 

Germany oy 30s PIOTHMETS re cee 
Germany neues ass Heliniegell,, fess) ots\. 
GeMmany:§ 0%). s Von Seelhorst....... 
MIVA Ara ofcgese ate, = 45 WOR BHET ct 0' ws seis 4 
Aero Cole. oi.) s« Briggs and Shantz 
| Shaved 7hcs ey RV eR atten ai cals eles 
Logan, Utah....... WVAMEEOR arte ck etek 
1D Frais pa CPA es eee Fortier and Beckett... 
Bozeman, Mont....| Fortier and Gieseker . 
Reno, ANC... - Fortier and Peterson. 
Gernany.. o5.. 9.535: AWrollinng: {hey gc. tsk: 
Germany. «\.,.7-)-''.-- SORAUED: poise fonts je ss 
Germany. oac.j< +): « Helinegell (240522 « 
1st A Ae Weather. 4.15% cic eites ¢ 
Wisconsin......... 1 CsT A ed ee ere 
Akron, Colle 6.55.5: tie and Shantz... 
England MAWES Sar atts ies > Oe me 
Germany... (2. -14- Wolly is sch: ane 210-4 
CGOTMANY (2's a's 5213 BORMUICN fone wit 7 picts 2 
Germany.......... uilelinerel uve ea, 
Germany... 3. <2... Von Seelhorst....... 
1 brain ae ee eee Besar! 
MISEOHEIT 2 epeeiet er PERI. cis die aioe ce aie « 
Mleron, Cols foie... « Bie and Shantz 
GEA acicia ints Olliiyiser cers erate oc 
favo PED Sea itch MGAGMET Peis. w/e, 5 Oe ete 
Wisconsin......... RIN orece\ctexnla ad? pat 2 
Alcon Coles .o ae Briggs and Shantz. . 
Germany..n. = ibs elelinie@el (4 igc.- jae cnet 
Germany inc. sock Von Seelhorst....... 
Akron) '@oln. 22. .- Briggs and Shantz... 
Bngland.s22. a2. WaAWES Siva ote here's 
Germany’... 5% se - Wolltiiye: js !ais a/s\sqevere-sts 
Germany 3.0% 6%): Hellriegel:;-......:: 
Unies c8i 2 tetete ate eas Weather. 2% s2%2 Oe 
WSC ONSNE) cies eratals J NGL es RI Se ia 2 
Akron, Cola... i202. Briggs and Shantz... 
Germanyis.fo%2 2s oe Von Seelhorst....... 
Wasconsii. cscs... ISGITA Oy icy etsedeee retake cy 
Akrony (Coli i0.5,-. Briggs and Shantz... 
Davis Cale) 23 2 oh Fortier and Beckett. . 

Staten College sINedMIa sc fi vitae oe ccete one as 
Akron Gol’. .4c sq Briggs and Shantz 
Fmeland’. .. ono 3s DIWES terse hears iran 
GERMANY. ims cies. 0s Plelinte gel |. 2 osii.is4 = 
Wisconsin......... TOY 2 NS a ge 
Logan, Utah....... IWadstoe i's) fo peter os 
PROG GON i) s0002 Briggs and Shantz... 
lhe (bt SA eRe ete rere Leather. . + fe 

Pounds Water per 
Pound Dry Matter. 

x- _ 

eam ened eee 

708 aie 708 
390 328 339 
333 ate 333 
544 4 544 
534 468 507 
235 cae 235 
489 427 458 
359 286 326 
334 226 271 
395 309 360 
wate “eas 665 
5S sds 600 
464 339 401 
Jide dae 469 
526 502 514 
639 598 614 
262 258 260 
a's se 774 
bane met 490 
366 263 297 
454 295 365 
ay. ee 468 
401 375 388 
544 527 539 
oer 56H 233 
was ae 337 
390 305 348 
420 319 369 
438 315 377 
700 343 469 
ae slerg 724 
2 aoa 235 
te ee 416 
353 231 292 
Bea ey? 563 
Wats afte 477 
rake nye 800 
294 268 281 
aS voc 423 
ae ae 448 

1265 1005 1102 
971 522 761 
889 757 823 
ae ie 1068 
Ati sith 251 
363 297 330 
564 398 481 
ar eae 497 

377 
811 

* This column represents the average of all reliable and comparable tests, 
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Taste V.—Cost per Acre, Propucina Croprs.* 

Crop. Average Cost, 

Patines, TAR IGE recess esc contest swiadegesn vas aus was hacen feet $8.21 
CMovines Clb FR O00G yaa iy ecu ck dss an vids ieephrved heeaddenhSneb aes 6.50 
Corn, ears husked from standing stalks.............0000ceeeeeeeees 10.44 
Coen, cut, Shocked Gil SIBGGRG. 60.06 iin ce cscs pt canvandectstasnaws 15.30 
Corn, cut, shocked and hauled in from field................00000005 10.26 
Coss: rows Ghigkiy erad MG0d 6.46655 45 van vie cr cvecs ent eucstcovans 19.89 
Wisaned, CONS THONG WITS 5. os bie sine bw wes a vee edatevenéne 7.50 
Flaxseed, stacked from windrow................2sceeeccecseeeeees 7.85 
Flaxseed, bound, shocked, stacked, threshed................0000005 7.28 
Fodder corn, cut and shocked in field................cceeeeeeeeeees 9.65 
Fodder corn, cut, shocked and stacked. ............. 00000 eeeeeeees 12.36 
Hay, tonothy and clover, first crop... ... 00.2... ee ee wens wesc ssnans 5.59 
Hay, timothy and clover, two cuttings..............0..eeeeeeeees 7.18 
MRM MUNN arc cos voawen dR av baw vicve sda b iw sins dddaee taeaieee 7.10 
rs WA, ORS oon 'o oo 5 cid gids nl dd Cuts cls x 9 pies andes Wh wiaaia ee ae 4.04 
RN CNY aa TaN ob beat te dithd ide dds as «nn seis hn oS aes CRORE 3.39 
BL ark Pe iad te Sure dedi tdsa nye a mins aasthnh «hese cee ceenee 6.74 
EME ous aoa Lucie c cess Uae eve dd thaw kev ey ps bho ab 8SS0R eb ein 32.68 
Se SN III, on Sd Void odd CAG dade Dae 65's v0) vib Vow bd in Ceaies 8.86 
Coe ek Kone ONTS RTT 2 dig 5's kin's icra Cs dies wn tals ce we a panes pes 8.88 
Potatoes, machine prodmction 5006 i5 es cc ccc patra cine von erteens 26.37 
Potatoes, machine production, use of fertilizer...................--- 37.72 
Teme y; CG TOF BOO. veins wes da tetdscqneeuns sce cuvasdesune 4.43 
URE RMIE INNS oicds slisvenedansese cre eae panes ehusndseantan 7.25 

*Minnesota Experiment Station, Bulletin No. 117, page 29. 

TasLte VI.—AVERAGE FARM PRICES FOR THE UNITED STATES. 
Frve-YEAR Periops, 1866-1915.* 

Total Annual Cost of Actual Cost Hour 
Agricultural Region. Keeping One Horse. of Work for One Horse. 

Average 5 Years, 1908-12. | Average 9 Years, 1904-12. 

Southeastern Minnesota.............. $103.27 9.72 cents 
Southwestern Minnesota.............. 100.64 8.64 centst 
Northwestern Minnesota.............. 84.67 8.05 cents 

Norse.—The cost figures shown in thia table have been selected from the statistical data of the 
Division of Farm a of the Minnesota Agricultural Experiment Station. These figures are 
not estimates, but actual records from a large number of Minnesota farms. The averages are based on 
records of about 450 horses in each region. The annual cost includes interest on investment, deprecia- 
tion, harness depreciation, shoeing, feed, labor and miscellaneous expense. Feed is the largest item in 
the cost of farm horse power, representing on the average 3¢ to % of the total cost. The cost of horse 
power per hour is computed by dividing the total annual cost by the actual number of bours worked. 

* Taken from “ Field Management and Crop Rotation,” by Parkes, 
+ Seven-year average, 
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Taste VII.—WEIGHTS AND MEASURES. 

AVOIRDUPOIS WEIGHT: 

© SEG (lac A Se ere =1 pound (Ib.). 
EMRE EIN rtrd ele apale (ood jac sia, Fiwt s W's s8ele sul bdo =1 hundredweight (ewt.). 
A) CWhsAge Sofas oS ete OS COS Is Etna ener =1 ton (T.). 
EE eee d at ced aie ayalais Glens sien WSie ole bd 6 =20 ewt. or 2000 lbs. or 32,000 oz. 

DRY MEASURE. 

(LEAST Ste eas atl ae a ecg =1 quart (qt.). 
SSB cal Soa SC Sena RC Ee CRE Renae Ra =1 peck (pk.). 
LS. ye Sey eRe =1 bushel (bu.). 
SNESIIR hoe Were Net SALMON o schaal.o abla lass as = 2150.42 cu. in. 

LIQUID MEASURE. 

RNA eter fer Career aoe eo ts +5 4) sndys a a'0 =1 pint (pt.). 
"2 JBI 0.06 tho COU ORO Obie Oia oe OS ae Renae eran =1 quart (qt.). 
 Y RIeT SY a RS ce eo =1 gallon (gal.). 
PMP Srt IONE rater cass ents foam OG). aa Sere. Sia Si a6 dis. eve. $0 =1 barrel (bbl.). 
TUL, Sis GaRIUIGNONS Ek epee ates Or cy Ree eee NEO acne PIL bl, she 
RR UOTIAS WACO Se sche il ope cicle cid ce vl alelecas's'a's =1 cu. ft. approximately. 

LINEAR MEASURE. 
“os TEQUE EMIT) SERRA a =1 foot (ft.). 
3 BEE (GUS) 3 so cable ec GB oS BiG cto OOO ncaa are =1 yard (yd.). 
DLE VOY Cred QUSnitsaeds ceo DOO CG DOC oa a ee ere =e TOGMm (rds) 
TAD TBs 5.5 é seo aS oo Si ae SEBS BE CEI ee ae =1 mile (mi.). 
1 mile or 320 rds. or 1760 yds. or 5280 ft or 63,360 ins. 

SQUARE MEASURE. 

Pie sauare mehes (Sq: IN.))... 22... cee enw eae =1 square foot (sq. ft.). 
REMSEARCMORG (Sn hs) ietel<Jeresic ss apa adnate wieree «swe =1 square yard (sq. yd.). 
OT) Si GE RE yee CRs 2 ASS Na =1 square rod (sq. rd.). 
ID Gly ROB doe ecoat a od eect th ooee eo Ripe Serene =1 acre (a.). 
oo UNDeS Be Rolain GS orice et Oo ee oe a =1 square mile (sq. mi). 
2 HG, Wil Ga Mee Sea eee cn tne ean Ono be eee =1 section. 
SBR ESTES Ree foe atone WYO Ve PLONE oo vac c's, 9 0 =1 township (twp.) 
2 PC LUST HAG sie tot in east A =1 acre. 

SOLID OR CUBIC MEASURE. 

Pe SrCUbICHINCHES (CMe IM) see cts darlesiccle Hs viele ses 6 =1 cubic foot (cu. ft.). 
27 Cills litho swe Sos a AD Be Ee GOR EIA Se Grote =1 cubic yard (cu. yd.). 
© ily TEs Bes iO an Neher ee Pe cee at oh ga =27 cu. ft. or 46,656 cu. in. 
L. Uh. 3 Sa ieietie Men e Siete cic abana 0-2 =1 load. 
SEEOA. EUW Tiles & Melee G Cease ee UPR eee =1 perch. 
SICUM ROR Site Ati Amtae ses as ses = cord: 
The, Se TA boa ae eee Chats Oe ee Aine =1 board foot. 

SURVEYOR’S LINEAR MEASURE 

0, UEVEITER Ve pis 9 8 eae ae eee =1 link. 
(ass Lee ee a = chain. 
cl) CNTHOR 4.6 a do's ai Oe RISTO ee AC ee =1 mile. 
Gunter’s chain is the unit and is 66 feet long. 

SURVEYOR’S SQUARE MEASURE. 

URONIC: Grerct cranes cc) vis Sis sibs a wie adie oes ae en's =1 square chain. 
RUC ey erate es, wie as isla tale ass nig.0.0 sie, os 0 0\s =1 acre. 
PRMPCR EIA ELUTION orcs s picl'end/ersin:n «19, Cootecdrn aie s4.04)0 09 06 =10 acres. 
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