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PREFACE

The International Library of Technology is the outgrowth
of a large and increasing demand that has arisen for the
Reference Libraries of the International Correspondence
Schools on the part of those who are not students of the
Schools. As the volumes composing this Library are all
printed from the same plates used in printing the Reference
Libraries above mentioned, a few words are necessary
regarding the scope and purpose of the instruction imparted
to the students of—and the class of students taught by—
these Schools, in order to afford a clear understanding of
their salient and unique features.

The only requirement for admission to any of the courses
offered by the International Correspondence Schools, is that
the applicant shall be able to read the English language and
to write it sufficiently well to make his written answers to
the questions asked him intelligible. Each course is com-
plete in itself, and no textbooks are required other than
those prepared by the Schools for the particular course
selected. The students themselves are from every class,
trade, and profession and from every country; they are,
almost without exception, busily engaged in some vocation,
and can spare but little time for study, and that usually
outside of their regular working hours. The information
desired is such as can be immediately applied in practice, so
that the student may be enabled to exchange his present
vocation for a more congenial one, or to rise to a higher level
in the one he now pursues. Furthermore, he wishes to
obtain a good working knowledge of the subjects treated in
the shortest time and in the most direct manner possible.

iii



iv PREFACE

In meeting these requirements, we have produced a set of
books that in many respects, and particularly in the general
plan followed, are absolutely unique. In the majority of
subjects treated the knowledge of mathematics required is
limited to the simplest principles of arithmetic and mensu-
ration, and in no case is any greater knowledge of mathe-
matics needed than the simplest elementary principles of
algebra, geometry, and trigonometry, with a thorough,
practical acquaintance with the use of the logarithmic table.
To effect this result, derivations of rules and formulas are
omitted, but thorough and complete instructions are given
regarding how, when, and under what circumstances any
particular rule, formula, or process should be applied; and
whenever possible one or more examples, such as would be
likely to arise in actual practice—together with their solu-
tions—are given to illustrate and explain its application.

In preparing these textbooks, it has been our constant
endeavor to view the matter from the student’s standpoint,
and to try and anticipate everything that would cause him
trouble. The utmost pains have been taken to avoid and
correct any and all ambiguous expressions—both those due
to faulty rhetoric and those due to insufficiency of statement
or explanation. As the best way to make a statement,
explanation, or description clear is to give a picture or a
diagram in connection with it, illustrations have been used
almost without limit. The illustrations have in all cases
been adapted to the requirements of the text, and projec-
tions and sections or outline, partially shaded, or full-shaded
perspectives have been used, according to which will best
produce the desired results. Half-tones have been used
rather sparingly, except in those cases where the general
effect is desired rather than the actual details.

It is obvious that books prepared along the lines men-
tioned must not only be clear and concise beyond anything
heretofore attempted, but they must also possess unequaled
value for reference purposes. They not only give the maxi-
mum of information in a minimum space, but this infor-
mation is so ingeniously arranged and correlated, and the
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indexes are so full and complete, that it can at once be made
available to the reader. The numerous examples and explan-
atory remarks, together with the absence of long demonstra-
tions and abstruse mathematical calculations, are of great
assistance in helping one to select the proper formula, method,
or process and in teaching him how and when it should be used.

This volume, which is the second in this library on fruit
growing, deals with peaches, plums, grapes, and the small fruits,
including strawberries, red, black, and purple-cane raspberries,
blackberries, dewberries, currants, and gooseberries. These
fruits are accorded the same completeness of treatment that
marked the discussion of the fruits in the first volume. For
each fruit, the topics covered include a thorough description
of varieties, systems of planting, the methods of management,
harvesting, storage, and marketing, and the insect pests,
diseases, and miscellaneous injuries, with a full description
of each and a discussion of the best methods of control or
prevention. In the consideration of the peach, the renova-
tion of old orchards is treated at some length. The many
systems of pruning and training grapes are fully and explicitly
described and illustrated. Emphasis is placed on the commer-
cial possibilities of small fruit growing, and every effort has
been made to present in a simple and concise form the some-
what complicated methods of producing these fruits. The
volume is profusely illustrated and many of the fruits are shown
in colors.

The method of numbering the pages, cuts, articles, etc. is
such that each subject or part, when the subject is divided
into two or more parts, is complete in itself; hence, in order
to make the index intelligible, it was necessary to give each
subject or part a number. This number is placed at the top
of each page, on the headline, opposite the page number;
and to distinguish it from the page number it is preceded by
the printer's section mark (§). Consequenty, a reference
such as § 16, page 26, will be readily found by looking along
the inside edges of the headlines until § 16 is found, and then
through § 16 until page 26 is found.

INTERNATIONAL TEXTBOOK COMPANY
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PEACH CULTURE

(PART 1)

INTRODUCTION

1. The peach was introduced into America sometime pre-
vious to 1633, and apparently thrived immediately. The
Indians assisted greatly in its distribution, and by 1733 it was
being grown rather extensively in Georgia; by 1758 it was well
known in Louisiana. Peach growing became of commercial
importance about 1830, at which time extensive plantings were
made in Southern New Jersey, in Delaware, and on the eastern
shore of Maryland. About 1848, the commercial production
of peaches was started in Michigan along the shore of Lake
Michigan. The industry soon extended from Massachusetts
to Georgia and westward to the Mississippi River. In recent
years, the introduction of hardy varieties and the practice of
efficient methods of orchard management have greatly increased
the possibilities in peach growing, and today the fruit is grown
commercially in many sections from the Great Lakes to the
Gulf of Mexico and from New Jersey to California.

Notwithstanding the fact that peach growing as an industry
is now widespread, certain districts have, because of favorable
conditions of climate, soil, markets, labor, and other such
factors, become centers for the commercial production of the
fruit. There are, in general, only four great peach-growing
districts in North America, although therc are many regions
in which small areas are favorable to the industry. The four
districts are: the Atlantic-coast region, the Great Lakes region,
the Gulf States region, and the Pacific-coast region. Within
each of these districts there are small areas that arc not

COPYRIGHTED BY INTERNATIONAL TEXTBOOK COMPANY. ALL RIGHTS RESERVED
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2 PEACH CULTURE §10

favorable to peach production. These areas are usually low,
stony, rough, or otherwise unfit for cultivation, or the trans-
portation facilities are such that peaches, if grown, could not
be profitably transported to market. Also, within each district
there are areas that are favorable to the production of peaches
but in which the industry has not been developed.

- The Atlantic-coast peach-growing district includes the
southern part of Massachusetts, all of Connecticut with the
exception of a small area along the seashore, certain counties
in Eastern Pennsylvania and Southern New York, all of New
Jersey with the exception of a narrow area along the ocean
front, the greater part of Delaware and Maryland, the eastern
part of West Virginia, practically the whole of the Piedmont
region in Virginia, the Carolinas and Georgia, and a few scat-
tered regions in the northern part of Florida. The coastal
plains of the Atlantic coast are not suited for peach growing.

The Gulf States peach-growing district includes the greater
part of Alabama, a large area in Mississippi, the northern and
western parts of Louisiana, the northeastern part of Texas, and
areas in Tennessee, Missouri, Kansas, and Arkansas. A few
peaches are grown in Kentucky and in New Mexico, but the
industry in these states is conducted on a small scale. In Mis-
sissippi and Louisiana peach growing is largely confined to home
orchards, and is of little commercial importance. The peach
industry in the Gulf States district is developing most rapidly
in Alabama, Texas, Arkansas, and Missouri, where numerous
orchards are being planted.

The Great Lakes peach-growing district is a narrow belt
along the shores of the Great Lakes in the states of New York,
Pennsylvania, Ohio, and Michigan, and in the province of
Ontario, Canada. The tempering effect of the water of the
lakes is responsible for the climatic condition that makes
possible the production of pcaches in this district.

The Pacific-coast peach-growing district includes principally
areas in California, Washington, and Oregon, and limited
areas in Idaho, Colorado, Utah, and Nevada. Because of the
mountainous conditions in this district the fruit is produced
chiefly in small but specially favored areas.
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§10 PEACH CULTURE 3

VARIETIES OF PEACHES

2. The varieties of peaches may be classified, in a general
way, as early, mid-season, and late, depending on the time the
fruit ripens. They may be classified, also, as clingstone and
freestone. In clingstone varieties the flesh, when the fruit is
mature, adheres more or less closely to the pit. In freestone
varieties the flesh separates readily from the pit.

A great many varieties of peaches have been propagated in
America but only a few have become of commercial importance.
The following discussion will be confined to varieties that are
grown commercially.

3. Early Varieties.—The following varieties may be
classed as early; they are described in about the order of their
ripening.

The Greensboro, which is the best market vanety of its
season, is a good variety to plant where an early peach is in
demand. The trees are hardy and productive. The fruit ripens
very early; it is white fleshed, of medium to large size, oblong
oval, often somewhat flattened, of fair flavor, and rather soft for
long-distance shipping. The Greensboro is a clingstone variety.

The Waddell variety, illustrated in Fig. 1, is from 8 to 10 days
later than the Greensboro, but the fruit is of more desirable flavor
and stands shipment better than that of the latter. The trees
are hardy and productive. The fruit is white fleshed, of medium
size, and oblong conic in shape. It is necessary, in order to
obtain good size in the fruit, to thin a crop severely. The Wad-
dell is a semiclingstone variety. It is not extensively planted.

The Carman variety, illustrated in Fig. 2, ripens a few days
after the Waddell. It is regarded as being the first important
early shipping variety, but the fruit is not of high enough flavor
for canning. The trees are hardy and bear well. The fruit
is white fleshed, large, roundish oval in shape, and of fair flavor
for shipping purposes. The Carman is a semiclingstone peach.
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The St. John is the earliest yellow-fleshed market peach
and is very acceptable for family use. A peach of this variety
is shown in Fig. 3. The trees are fairly hardy and bear well
in some localitics. The fruit is of medium size, round, and of
high flavor, but is rather soft for long-distance shipment. The
St. John is a freestone peach.

The Mountain Rose variety, illustrated in Fig. 4, is medium
carly, the fruit ripening from about 7 to 9 days after that of
the Carman. The trees are fairly hardy and in favorable sea-
sons bear satisfactorily. The fruit is white fleshed, of medium
size, nearly round, of high flavor, and has fair shipping qualities.
The variety is an old one and is rather extensively grown.
The Mountain Rose is a freestone variety.

The Hiley, or Early Belle, variety has displaced the
Mountain Rose peach in some localities, as the trees are hardier
and the fruit is of better shipping quality; both varieties ripen
at about the same time. The fruit of the Hiley is white fleshed,
large, oblong conic, and of high quality and flavor. The
Hiley is a freestone variety.

4. Mid-Season Varieties.—The following varieties ripen
in mid-scason; they are described in about the order of their
ripening.

The Champion variety ripens from about 5 to 8 days after
the Mountain Rose and the Hiley. It is an especially desirable
variety for home orchards, The trees are hardy and bear well.
The fruit is white fleshed, large, round, and of the highest
flavor; it is rather soft for shipping a long distance, but otherwise
is valuable for market purposes. The Champion is a freestone
variety.

The Belle, or Belle of Georgia, variety, illustrated in Fig. 5,
ripens a few dayvs after the Champion. It is valuable for both
commercial and home orchards. The trees are productive and
hardy. The Belle is a freestone variety and the fruit is white
fleshed, large, oblong conic, of high flavor, very firm, and of
excellent shipping qualitics.

The Reeves varicty, illustrated in Fig. 6, ripens at about
the same time as the Belle. It is in much demand for home
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§10 PEACH CULTURE 5

orchards. The trees are fairly hardy but as generally grown
are not very productive. The fruit is yellow fleshed, very
large, round, of high flavor, and has good shipping qualities.
The Reeves is a freestone variety.

The Early Crawford variety is losing favor for commercial
orchards, except in a few localities where yellow-fleshed peachcs
are extensively grown. The trees are rather tender in bud but
are productive in favorable seasons. The fruit is yellow
fleshed, of medium size, roundish oval in shape, and of high
quality; it is rather too tender for shipping. The Early Craw-
ford is a freestone peach.

The Elberta, illustrated in Fig. 7, is the most popular market
peach grown. - It is a few days later than the Belle. The trees
are hardy and very productive. The fruit is yellow fleshed,
very large, oblong oval, of medium to good quality according
to the locality, firm, and excellent for shipping. The Elberta
is a freestone peach. ,

The Ede variety ripens at about the same time as the Elberta,
but is hardly equal to the latter as an all-round market peach.
The trees are productive and hardy. The freestone fruit is
yellow fleshed, large, roundish oval, higher in flavor than
that of the Elberta, and has good shipping qualities. If its
season were somewhat earlier or later the variety would be in
much greater demand.

The Frances peach ripens a few days after the Elberta. It
is a promising new variety that can be used to prolong the
Elberta season. The trees are hardy and productive. The
" fruit is yellow fleshed, large, roundish oval, and of high flavor
and good shipping quality. The Frances is a freestone variety.

5. Late Varleties.—The following varietics, which may
be classed as late, are described in approximately the order in
which the fruit ripens.

The Fox, or Fox Seedling, varicty, which ripens from about
10 to 14 days after the Elberta, is the best commercial variety
of its season. The trecs are hardy and bear well.  The fruit is
white fleshed, large, oval conic, and of good flavor and shipping
qualities. The Fox is a freestone varicety.
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The Late Crawford variety is of about the same season
as the Fox. The trees are rather tender in bud and are,
therefore, variable in productivity. The fruit is yellow fleshed,
large, roundish oval, of good but rather acid flavor, and ships
fairly well. The Late Crawford is a freestone peach.

The Smock peach, which is an old variety, ripens at about
the same time as the Late Crawford. On account of the
mediocre quality of the fruit, there is comparatively little
demand for the variety. The trees are hardy and bear well.
The fruit is yellow fleshed, rather dry, medium to large in size,
oblong oval, of fair flavor, and has good shipping qualities.
The Smock is a freestone peach.

The Edgemont Beauty variety ripens at about the same
time as the Smock, the Late Crawford, and the Fox. This
is a promising new variety with less acidity of fruit than
the Late Crawford. The trees are slightly more hardy and
productive than those of the Late Crawford, although they are
of the same type. The fruit is yellow fleshed, large, roundish
oval, and has good shipping qualities. This is a freestone
varicty.

The Iron Mountain peach ripens from 5 to 6 days later
than the Edgemont Beauty. The trees are vigorous, hardy,
and productive. The fruit, which sells well locally, is white
fleshed, greenish white in appearance, large, oblong oval, of
high quality, and firm. The Iron Mountain is a freestone
varicty.

The Krummel October peach, which ripens 2 to 4 days after
the Iron Mountain, is a promising new variety. The trees are
medium hardy and are productive if grown in rich soil where
the season is long. The fruit is yellow fleshed, round, large,
and of high quality; it stands shipment well. This is a free-
stone variety.

The Salway variety, which ripens from 4 to 7 days later
then the Krummel October, requires a long season and good
soil. The variety is illustrated in Fig. 8. If grown under
proper conditions, the trees are medium hardy and productive.
The fruit is yellow fleshed, medium to large in size, roundish
oval, and of good flavor if the season is long enough to allow
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proper ripening; the shipping qualities of the fruit are good.
This is a freestone variety.

The Bilyeu variety ripens about 2 weeks later than the
Salway or about 1 month after the season of the Late Crawford.
It is grown commercially in only a few regions. The trees are
hardy and productive if grown where the season is long and the
soil is rich. The fruit is white fleshed, medium to large in
size, roundish oval, of fair quality, and very firm. The Bilyeu
is a freestone variety.

6. California Varieties.—The following varieties arc
grown extensively in California:

The Briggs, or Briggs Red May, is a standard early varicty.
The fruit is of medium to large size, round, and has a white
skin with a rich red cheek. This is a semiclingstone variety.
The worst fault of the Briggs peach is that it is susceptible to
mildew.

The Alexander is a widely grown early variety in California.
The fruit is of a greenish-white color, nearly covered with red,
of medium to large size, firm, juicy, and sweet; it stands ship-
ment well. The Alexander is a semiclingstone peach.

The Foster variety is widely grown in California, where
it ripens at about the same time as the Early Crawford. The
trees are hardy and productive. The fruit is yellow fleshed,
uniformly large, rich, juicy, and of t,ood flavor. The Foster is
a freestone peach.

The Oldmixon variety ripens at about the same time as
the Foster. The fruit is white fleshed, large, roundish, or
slightly oval in shape, juicy, and of cxcellent flavor.

The Muir variety ripens about the same time as the Old-
mixon or a little before. The trees are strong growers and bear
well. The fruit is yellow fleshed, large to very large, and of
excellent flavor. The peaches are valuable for both shipping
and canning, and, because of the sweetness and density of the
flesh, are particularly well adapted for drying. The Muir is a
freestone peach.

The Newhall varicty ripens at about the same time as the
Muir. The fruit is yellow fleshed, very large, and of rich
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flavor that is somewhat vinous. The trees are hardy, healthy,
and vigorous. This variety is not much affected by peach-
leaf curl. The Newhall is a freestone peach.

The Yellow Tuscany is a late variety that is grown exten-
sively in Southern California. The fruit ripens about 2 weeks
later than that of the Muir. The peaches are yellow fleshed,
large, and especially desirable for canning. The trees are
strong growers and very productive. The Yellow Tuscany is
a clingstone variety.

The Staley is a late variety that ripens about 3 weeks after
the Salway. The fruit is white fleshed, very large, juicy,
tender, and of delicious flavor. This is a freestone variety.

PEACH PESTS AND INJURIES

DISEASES

7. The peach is attacked by a number of diseases, some of
which are extremely puzzling. The diseases of the peach that
arc rather well understood are: brown rot, leaf curl, peach
scab, shot-hole fungus, mildew, crown gall, blight, and root rot.
The diseases that are not understood and consequently cannot
be successfully combated are: peach yellows, little peach, and
peach rosette. The last three discases are so serious that they
arc dreaded by all peach growers. Peach yellows has been
more or less prevalent in this country since before 1790 and
yet its real nature is still undetermined. Little peach and
peach rosette have not been prevalent as long as peach yellows,
but, like the latter, their true nature is still in doubt. All
three diseases are apparently similar in character, yet they have
some distinct differences. They are equally destructive, and
a trec is worthless after it is once attacked by any one of the
three diseascs.

8. Brown Rot.—The fungous disease known as brown
rot attacks the. fruit of the peach, the plum, and the cherry,
causing decay. It is most scvere in moist, humid regions,
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where it often causes a complete loss of the fruit crop. In the
case of the peach, the stage usually noticed by the casual
observer is that illustrated in Fig. 9; peaches affected with the
disease will, if they remain on the tree long enough, assume this
appearance at ripening time. Often, however, the fruit decays
when it is small and green. When serious rotting of the fruit
occurs, the twigs and
leaves also are frequently
killed. A number of the
peaches that decay on
the trees at ripening time
dry and cling to the
branches during the dor-
mant season. The ap-
pearance of these dried
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peaches, usually spoken
of as mummified peaches,
is illustrated in Fig. 10.
A close examination of
mummified fruits will
disclose the fact that they
are covered witha brown,
powdery substance. This
powder ' consists of brown-rot spores. The spores pass the
winter on mummified fruit and also in the crevices of the bark,
and are distributed in the spring to the leaves, blossoms, and
young fruit. From this statement it may readily be deduced
that all mummified peaches should be destroyed.

Fic. 10
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If hot, moist weather conditions prevail at blossoming time,
brown rot may destroy some of the blossoms. The blossoms
killed by the disease may be readily distinguished, as they cling
to the tree after becoming dry and are covered with spores.
Also, when blossoms are killed by brown rot, there is an exuda-
tion of gum at the base of each, and sometimes a cankered spot
on the twig.

One way in which brown-rot spores are spread is by the
plum curculio. This insect attacks the leaves and fruit of
peach trees, and in crawling about over infected parts it comes
in contact with brown-rot spores, which adhere to it, and when
feeding on young peaches it innoculates them with these spores.
From the point attacked by the curculio, the rot spreads until
it involves the entire fruit. It is obvious from these statements
that the control of the curculio is closely associated with the
control of brown rot. This point will be discussed later.

Brown rot is likely to be serious if hot, moist weather prevails
at the ripening time of the fruit. In fact, so rapidly does the
disease develop that a few days of such weather may result
in the total loss of a crop of peaches. When dry, bright weather
prevails, the disease seldom becomes serious except on very
susceptible varieties such as the Alexander, the Early Rivers,
and the Triumph; as a rule, these varieties should not be
planted.

9. Until recently brown rot was difficult to control, because
of the lack of an effective fungicide that could be used with
safety on peach foliage. However, the discovery of the possi-
bilitics of self-boiled lime-sulphur as a summer spray has been
of great value to peach growers, and this is the best remedy
for brown rot known at the present time. The following
control measures are recommended for combating the disease:

1. Avoid orchard sites where the air drainage is poor.

2. Do not plant varieties known to be especially susceptible
to the discase. i

3. Prunc and train the trees so that plenty of sunlight can
reach all fruiting branches and twigs.

4. Remove and destroy all mummified fruit,
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5. Spray as follows: (1) Just as the calyxes are being shed
from the newly set fruit, apply self-boiled lime-sulphur and
lead arsenate. The mixture should be made by adding 3 pounds
of lead-arsenate paste to each 50 gallons of water used in making
the self-boiled lime-sulphur mixture. (2) About 3 weeks after
the first spraying make a second application of self-boiled lime-
sulphur, omitting the lead arsenate. (3) About 3 weeks after
the second spraying make a third application of self-boiled
lime-sulphur, omitting the lead arsenate. (4) In the case of

Fic. 11

late varieties, it may be advisable to make a fourth application
about 3 weeks after the third spraying, but no spray should be
applied within 3 weeks of the ripening time of the fruit, as it
might give the peaches a whitewashed appearance when they
are ready for market.

10. Leaf Curl.—The disease known as leaf curl attacks
the leaves of the peach tree in the spring as they unfold from
the buds. Leaves affected with leaf curl become curled and
distorted, as illustrated in Fig. 11, turn a yellowish green,
become much thickened, and finally wither, turn brown, and
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fall to the ground. In severe cases the trees are nearly defoli-
ated, which condition affects the setting fruit, causing much of
it to drop. Leaf curl is especially likely to cause damage in
regions where cool, moist weather prevails in early spring
during the time that the leaves are developing; but if warm,
dry weather prevails after the disease appears, its development
is greatly checked. The spores of the disease remain on the
trees over winter and are ready to develop in early spring.

11. After the leaves become curled it is useless to spray
to control the disease, as the fungus is already established in
the leaf tissues. However, if spraying is done in time, leaf
curl may be readily controlled. Any good fungicide is effective.
Bordeaux mixture was used as a remedy until it was demon-
strated that lime-sulphur could be used with as good results;
the latter is now almost universally employed. The disease
can be controlled by the regular spraying with lime-sulphur
spray in early spring for the control of the San José scale, the
details of which are given later. The soluble oils, which are
frequently recommended for controlling the scale, are not as
effective against leaf curl as lime-sulphur.

12. Peach Scab.—The disease known as peach scab causes
considerable damage in some peach-growing regions. The
discase appears in the form of minute grayish-black spots on the
upper side and the ends of the fruit. In New Jersey the spots
can first be detected on fruit of carly varieties such as the
Sreensboro, the Carman, and the Mountain Rose from the
first to the middle of June; it is seen somewhat later on late
varictics such .as the Elberta and the Fox. The spots
rapidly increase in size and are frequently so numerous as to
form a black, sooty blemish on the fruit; when peaches are
severely affected in this way they frequently crack open and
decay rapidly.  Fig. 12 illustrates the appearance of scab on
the fruit and of the cracks formed.

A microscopical examination of a pcach-scab spot shows the
skin of the fruit to be cracked bencath the spot. These cracks
allow brown-rot spores to enter and cause decay; this explains
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why fruit affected with scab decays so quickly as a result of
attacks of brown rot.

Peach scab is most serious in level, sandy areas where the
air is warm and moist. It seldom occurs as a serious trouble in
districts where the land is rolling and there is a continuous
circulation of air. Provided no spraying is done to control it,
the disease may cause more or less damage from Central New
Jersey to Georgia in the Atlantic-coast peach-growing district,
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and in the south central part of the Gulf States district. Peach
scab seldom occurs in the Great Lakes district or the Pacific-
coast district; when it does occur in these districts it is usually
confined to late seedling peaches that are of little importance
commercially. In sections where it is likely to occur annually,
it is most severe in sheltered locations where the trecs are
planted closely, and especially where the tops of the trees are
dense and the foliage is vigorous.
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Before the possibilities of self-boiled lime-sulphur as a spray
were discovered, peach scab caused severe losses to growers in
some districts. The disease is now being very effectually
controlled, however, by thorough spraying with this material.
The method recommended for spraying to control brown rot
applies also to peach scab.

13. Shot-Hole Fungus.—The shot-hole fungous disease
of the peach attacks the leaves, but when the trees are kept
vigorous by proper fertilization and .thorough cultivation of
the soil, it seldom causes much injury. However, in certain
seasons when much warm, moist weather prevails in spring,
followed by hot, dry weather, the disease may cause a loss of
foliage even in well-managed orchards, but it is seldom serious.

The disease first appears in the form of small reddish-brown
spots on the leaves. These spots are dead parts of the leaf
tissues that fall away from the unaffected parts of the leaf,
lcaving a shot-hole effect. The spots develop in large numbers
along the midrib of the leaf, which soon turns yellow and falls
to the ground.

If sclf-boiled lime-sulphur is applied to control brown rot
and peach scab, no additional spraying is necessary for the
control of the shot-hole fungous disease.

14. Mildew.—Damage is sometimes caused to peach
foliage by mildew, but the annual injury is largely confined
to a few regions and localities. The disease is likely to occur
when there is a wide range in temperature during the day,
and sudden changes from hot to cool weather. It is usually
confined to the foliage at the tips of the branches. Mildew
may be effectually controlled by the application of self-boiled
lime-sulphur whenever weather conditions are such that the
diseasc is likely to occur.

15. Crown Gall.—Pcaches, like apples and other tree
fruits, are affected with crown gall, which may occur either in
the nursery or on mature trees. Instances are on record where
a scrious attack of this disease has occurred when peaches have
been planted on the site of an old red-raspberry plantation.
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The only way to control crown gall is to plant trees only on
ground known to be free from the disease, and, when planting
an orchard, to discard all nursery trees that show evidence of
being affected. ’

16. Blight.—Peach trees are subject to a blight that
is perhaps more prevalent in the West than in the East. In
the winter dead spots appear on the young shoots of affected
trees, especially at the buds. As.a result, the buds and much of
the previous season’s growth soon die, causing a loss of fruiting
wood. Spraying as described in the following paragraphs will
control peach blight:

1. Spray with Bordeaux mixture in November.

2. In the spring just before the buds open, spray with
Bordeaux mixture or with lime-sulphur of the strength usually
recommended for dormant spraying.

17. Root Rot.—The root rot, or toadstool, disease
described in a previous Section as affecting the apple is also
injurious to the peach. The remedy is the same in the case
of all kinds of fruit trees.

18. Peach Yellows.—The disease known as peach yellows
appeared in the vicinity of Philadelphia previous to 1790,
and quickly spread through the peach district of New Jersey,
Delaware, and Maryland. From there it gradually spread north
to Connecticut and Canada, and northwest to Michigan, and
now occurs as far south as North Carolina, but has never been
found in Georgia, California, or in any foreign country.

During certain periods the ravages of the disease have been
so serious as nearly to wipe out the pcach industry in some of
the older districts. It is now believed that these so-called
outbreaks are due in no small measure to the failure to cradi-
cate all diseased trees as soon as they are detected. It has
been observed that trees grown on wet soils are especially
susceptible to yellows, and this fact should be kept in mind
when the location for an orchard is being considered.

As has been previously stated, the exact nature of peach
vellows is still unknown. The most certain and prominent
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symptoms of the disease arc the premature ripening of the
fruit and the development of characteristic sickly, wiry shoots
on the trunk and main branches. The fruit of diseased trces
ripens from a few days to 3 weeks before the normal time, and
instead of a uniform blending of colors, the fruit is blotched and
spotted with red, and the flavor is usually insipid and some-
times bitter. The flesh of the fruit also may be spotted with
red and is usually a deep red about the pit. Fig. 13 illustrates
the characteristic spotted and blotched appearance of affected
fruit. Although the characteristic shoots commonly develop
as suckers on the trunk and main limbs, they may also occur
at the tips of the branches. The leaves on these shoots are
very narrow and commonly yellowish-green in color. Fig. 14
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illustrates a tree nearly dead from yellows and shows the
characteristic sickly, wiry shoots.

Trees affected with yecllows commonly 1nd1cate it by the
yellowish green color of the foliage, but this in itself may be
misleading, as the foliage of the trees may become yellowish-
green from other causes. Early stages of yellows are now
readily recognized by those familiar with the disease, and
affected trees may be detected before any of the advanced
characteristics appecar. Early stages of the disease can fre-
quently be detected by a peculiar drooping of the leaves in the
center of the tree. Such leaves are commonly a yellowish-
green in color, and shorter, stiffer, and more hardened than
normal leaves. An early stage of little peach may appear much
the same, however, and often it is impossible to distinguish
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between the two diseases. But this is not important from the
standpoint of a peach grower, because the trees should be
removed if ‘affected with either disease.

Any check to the growth of a tree in early stages of yellows
is likely to bring out the advanced symptoms of the disease
within a short time. Neglect of fertilization and cultivation,

dry weather, injuries by borers, and excessive fruit bearing may
reduce the vigor of a tree and cause an early stage of yellows
to develop suddenly into an advanced stage. Before early
stages of the disease were recognized, this led to much mis-
understanding as to the cause of yellows. Peach growers fre-

quently noted a large number of diseased trees in seasons of
249—3
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very heavy crops and attributed the cause of yellows to excess-
ive fruit bearing. In most cases of this sort the disease was
already present, but a heavy crop served to bring out the
advanced symptoms more prominently.

Another peculiar feature of yellows is that one branch of a
tree may show the effects of the disease by producing pre-
mature fruit and the other branches may appear to be per-
fectly healthy. Yet buds taken from the apparently healthy
branches will invariably produce yellows when propagated
on healthy nursery stock. The removal of a diseased branch
from a tree does not apparently delay the progress of the
disease, for it seldom fails to appear the following season in the
branches that previously appeared to be healthy.

Trees once affected with yellows are worthless and may be
the means of affecting adjoining healthy trees.

19. A number of eradication tests have been made to deter-
mine whether yellows can be successfully controlled by annual
inspection of orchards and prompt destruction of all diseased
trees in a locality. The results have been very encouraging,
for in certain orchards the average annual loss of from 8 to
15 per cent. has been reduced to about 1 per cent. or less.
Where little or no attention is given to diseased trees, an
increasing proportion becomes affected each year. For the
best results, peach growers in any one locality need to organ-
ize and see that all diseased trees are promptly destroyed.
Prompt eradication in any one orchard is of value, but if such
an orchard is surrounded by orchards where diseased trees are
allowed to remain, the best results cannot be secured. Jap-
anese plums also are attacked by yellows, and any affected
trees should be destroyed, not only to check the progress of the
disease in plum orchards, but in peach orchards as well.

Where trees are removed because of yellows, other trees
may be replanted without much danger of incurring the dis-
ease. In old orchards, however, it would be of doubtful econ-
omy to reset trees, as they are not likely to come into bearing
before most of the other trees become unprofitable because of
age and decline in vigor. It has recently been proved that
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yellows is sometimes distributed in nursery stock, and for this
reason nurserymen should use much care in the selecting of
buds for propagation.

20. Little Peach.—The disease known as little peach,
as has already been said, appears to be of the same general
nature as peach yellows. It was first observed in Michigan
about 1895, and was thought for a time to have originated
there, but an infestation has recently been discovered in New
York State that appears to have been in existence even longer
than the infestation in Michigan. The disease is now almost
as widely distributed as yellows, and is just as destructive;
in some cases it has appeared to spread even faster than yel-
lows. It differs from yellows in that the fruit of affected
trees, instead of ripening prematurely, remains small and does
not ripen until from about 7 to 10 days later than normal fruit
of the same variety. The sickly, wiry shoots characteristic of
vellows seldom develop on trees affected with little peach.
In many cases early stages of yellows and little peach cannot
be distinguished from each other, as has already been stated,
but after the trees come into bearing the distinction can readily
be made by the appearance of the fruit.

Trees affected with little peach should be destroyed as
promptly as those affected with yellows. Eradication tests
are being made in some districts the same as for yellows, and
with the same encouraging results.

21. Peach Rosette.—The disease known as peach rosette
occurs, so far as known, only in Georgia and in a certain peach-
growing district in Kansas. It has occurred in Georgia since
about 1880. Rosette appears to be of about the same gen-
eral nature as peach yellows and little peach, but it differs from
these diseases in that the fruit of affected trecs shrivels and
drops. A characteristic of the disease is the devclopment of
numerous shoots that branch very finely, forming tufts, or
rosettes, of leaves, from which the discase derives its name.
Rosette appears to cause the death of trees affected with it in
a much shorter time than yellows or little peach. All affected
trees should be destroyed as soon as they are detected.
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INSECTS

22, The insects that are most injurious to the peach are:
the peach borer, the San José scale, the plum curculio, the bark
beetle, the black peach aphis, the terrapin scale, climbing cutworms,
green plant lice, and the peach-twig borer, or peach worm. The
San José scale was, until recently, regarded as the most serious
insect enemy of the peach, but as remedies are now known that,
if used intelligently, make its control a certain and not very
difficult matter, it is not dreaded by fruit growers. The peach
borer, however, is an insect that can be combated only with diffi-
culty, for when it once becomes established underneath the bark
of a tree, it cannot be destroyed by either stomach or contact
poisons. The other insects mentioned can be readily con-
trolled if proper precautionary measures are used.

23. Peach Borer.—The peach borer has been an enemy
of the peach ever since the fruit was introduced into America,
but despite the great length of time the pest has been known,
methods for its control have been improved but little. A
mature peach borer is wasp-like in appearance. The females
lay eggs on the trunks of trees near the surface of the ground
from Junc to September; these eggs hatch in a short time and the
larvas, or borers, at once enter the bark of the tree. The dam-
age to the trees is done by the borers cutting through the bark.
If left to work unmolested, they soon girdle the tree at or just
below the surface of the ground, and thus cause its death.
Some bhorers feed for a time in shallow burrows just beneath
the outer bark; others burrow in directly to the inner bark.
Fig. 15 illustrates a tree affected with borers a. It was neces-
sary, in order to obtain the photograph from which this illus-
tration was made, to remove the soil from the base of the
tree and to cut away some of the bark. Fig. 16 shows a
peach borer much enlarged. By November the earliest-hatched
borers may be £ inch in length; others will be found that will be
less than §inch. In orchards where preventive measures for
the control of this insect are practiced very few of the large-
sized borers are found.
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24. The only method known to insure control of the peach
borer is to examine the trees and destroy the borers by the use
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of a knife or wire. In most districts this can best be done
early in May, because at that time all of the borers should be
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of sufficient size to be easily detected. The presence of borers
in a tree is usually indicated by an exudation of gum and the
presence of sawdust at the base of the tree. To remove the
pests, the soil is dug away
from the base of the tree
to a depth of from 6 to
8 inches and all burrows
that are found may be
cut open with a knife and the insects destroyed, or a stiff wire
may be inserted in the burrow and pushed through the cavity
until it strikes the borer and destroys it. If the borers are
cut out with a knife, the cut should always be made up and
down the trunk of the tree, never across, and there should be
as little cutting of bark as possible.

It is sometimes recommended that an examination for borers
be made in the fall. Some of the insects can be detected at
this time and removed, but others will be so small that they will
escape detection. The spring examination should not be
neglected, however, even if one is made in the fall. Where
trees have been neglected for a year or more, it is imperative
that a fall examination be made, as many large borers are likely
to be found.

The soil that is removed from the base of the trees in hunting
for borers should be replaced soon after the work has been
accomplished; if this is not done the bark of the exposed roots
is liable to be injured by freezing and the trees may suffer as
a result of heavy rains and high winds in the spring. Bark
injury is especially likely to occur in the case of trees planted
on moist, retentive soil.

A good practice to follow in combating borers is to mound
the soil about the trunks of the trees during the latter part of
June; this will cause the borers to enter the trunks of the trees
somewhat higher than they would otherwise, and thus they can
be more casily discovered and destroyed. A repellant that is
thought by many growers to be of some value in preventing egg
layving and the entrance of borers in trees is composed of 40 pounds
of lime to 50 gallons of water and to this is added from 3 to 4
gallons of concentrated lime-sulphur spray mixture. This
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solution is applied to the trunks of the trees from 6 to 8 inches
above and below the surface level of the soil immediately after
the borers have been removed in May, and another applica-
tion is made about July 1. The solution can be applied by
means of a spray pump; a coarse nozzle should be used on the
hose. Soap, tar, tallow, paint, and asphaltum are also some-
times applied to the trunks of peach trees, but none of these
have been found entirely successful in repelling borers.

25. San José Scale.—Like the apple, the peach is attacked
by the San José scale, and unless proper precautionary meas-
ures are taken, an orchard in which this pest is found will soon
be destroyed. The same remedies are used for both fruits—
spray during the dormant period with either concentrated lime-
sulphur solution or one of the miscible oils. The lime-sulphur
spray is diluted until it has a specific gravity of 1.03, which is
the same strength used for apples. The miscible oils, if pro-
prietary mixtures, are used as directed by the manufacturers.
Lime-sulphur spray, on account of its being effective also for
peach-leaf curl, is more often used than miscible oils in com-
bating the scale on peach trees.

26. Plum Curculio.—The plum curculio, which has
already been described in a previous Section, is a pest of peach
trees that frequently causes much damage to a peach crop.
In fact, the insect causes much more injury to peaches than
most growers are aware. The curculio lays its eggs about the
time the peaches have reached a size of from }{ to % inch in
diameter. The female makes crescent-shaped slits in the young
peaches and deposits an egg in each slit. These eggs hatch into
minute grub-like larvas that bore their way to the seed cap-
sules and feed on them. Fruit thus affected soon falls to the
ground and is of no value.

The larvas that fall to the ground in peaches are about } inch
in length and nearly full grown. They soon leave the fruit
and enter the ground, where they pupate. During the time
the beetles are laying their eggs they feed on some of the newly
set peaches; a part of these will fall to the ground before matur-
ity, and those that do not fall will show blemishes. It is while
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crawling about the trees in depositing eggs or feeding on the
fruit that the curculio often inoculates peaches with brown-rot
spores, as has already been mentioned.

When a heavy set of fruit occurs on peach trees, the damage
done by the curculio is often slight, because the thinning of
the fruit that results is likely to be a benefit. But when the
set of fruit is just sufficient for a good crop, much injury by the
curculio is a serious matter. Injury frequently occurs in the
case of young trees that are producing their first crop of fruit
and should be guarded against.

A practical method for checking the attacks of the curculio
on peaches is to spray the trecs thoroughly with arsenate of
lead at the rate of 2 pounds of the paste form or 1 pound of
the powdered form to 50 gallons of water just as the petals
fall from the blooms. This treatment will not destroy all of
the insccts but it will check their ravages. Formerly, a com-
mon method for controlling the curculio was to place a canvas
under an infested tree and jar the insccts off onto this, but
this is now scldom practiced.

It is advisable, in order to reduce to a minimum the number
of available hibernating places, to keep all hedgerows or other
underbrush near the orchard trimmed and free from rubbish.

27. Bark Beetle.—The fruit bark beetle occasionally
causcs some damage to peach trees. The presence of the beetles
in live peach trees is indicated by small masses of gum oozing
from holes in the bark of the trunk or the main branches of a
trece. The bark beetle seldom attacks healthy, vigorous trees;
hence, the presence of the insect in a tree indicates a weakness
that may be due to some such trouble as root injury, yellows,
little peach, or peach rosctte. If a tree is thoroughly infested,
it should be taken out and burned, as it is likely to be of little
value and will be a source of infestation to other trees. As
a further precaution, peach orchards should be kept free from
dcad branches and weak trees.

28. Black Peach Aphis.—The black peach aphis, or
plant louse, is sometimes a pest in peach orchards. The
aphides occur, as a rule, on the roots of infested trees, but they
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are not infrequently found on young growing shoots. Fig. 17
illustrates the root of a peach tree affected with aphides.
The type of soil on which peach trees are growing seems to
have something to do with the occurrence of the aphides;
orchards on stiff, heavy soils are seldom troubled with this
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pest, whereas those on warm, loose, sandy soils are likely to
be infested.

The effect of the presence of the insects is most noticeable
in the spring and early summer. Affected trees fail to make as
much growth as healthy trees and the leaves are small and com-
monly of a lighter green than under normal conditions.
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If an orchard is kept well fertilized and thoroughly cultivated,
there should be very little damage caused by the root aphis.

When orchard trees are being injured by this insect, the
soil should be removed from about the trunk so as to form a
shallow basin at least 1 foot in diameter. About 1 pound
of ground tobacco should then be worked into the soil and the
trees should be stimulated to make a rapid growth by means
of fertilizers and thorough cultivation.

Nursery trees grown on sandy soils in the very warm regions
are sometimes infested with the root aphis. If they are set
without being treated to destroy the insects, the trees are likely
to make a poor growth the first season. The treatment for
nursery stock is to prune the roots and then dip them in a solu-
tion of whale-oil soap made up at the rate of 1 pound of soap
to 4 gallons of water.

29. Terrapin Scale.—A soft-bodied scale known, on
account of its resemblance to a terrapin, as the terrapin scale,
is sometimes an cnemy of peach trees. The soft-bodied scales
differ from the San José and other similar scales in that the
scale, or covering, is a part of the body, whereas in the case of
scales of the San José type, the scale is not a part of the body,
but is simply a covering that can be easily removed from above
the insect.

The terrapin scale is hemispherical in form, with a wrinkled
margin. The females hibernate during the winter in an
immature statc; they may be obscrved attached to the twigs
of peach, plum, maple, or apple treces. The are mottled brown
in color, with radiating streaks of black toward the sides and an
orange-red spot on the top. Fig. 18 shows the terrapin scale
on the leaves and twigs of the peach; the scales shown on the
section of wood at the bottom of the illustration are about
natural size. The females reach maturity from the middle to
the last of May, at which time they lay cggs. The eggs hatch
in about a month and the young appear as flattened, oval,
greenish larvas that soon crawl to the leaves and settle along
the ribs and veins.  The larvas reach sexual maturity in about
6 wecks; at this age the males impregnate the females, which
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then pass to the under side of young twigs, where they settle
and remain until the next spring.

During the time the insects are on the leaves and twigs,
they suck the juices of the tree and weaken its vitality, but
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the principal damage is due to the secretion by the insects of
large quantities of honey dew, a swectish, sticky substance
that is an excellent host for the sooty fungus, which discolors
the fruit and foliage. When the trees are badly infested they
become blackened and the ground beneath them appears as
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if soot had been spread over it. The peaches themselves are
much blackened, and thus are practically unsalable.

The terrapin scale is combated during the dormant season
of the tree. As the scales commonly cluster at the tips of the
past season’s growth, a heading back of the branches will
remove many of them. The twigs removed will dry out on the
ground and the insects on them will die before they have an
opportunity to deposit eggs. In addition to pruning, the trees
should be thoroughly sprayed just before the buds start in
the spring with a good grade of miscible oil, diluted about
1to150r1to20. The oil will destroy the scales not removed
by the pruning. Experiments seem to show that lime-sulphur
spray is not effective for the control of this scale.

30. Climbing Cutworms.—The so-called climbing cut-
worms that have been described in a previous Section as
affecting the apple are sometimes injurious to the peach. The
damage is done to recently planted trees or to trees that are
beginning to make their second season’s growth. As pre-
viously explained, cutworms are less likely to be found in
cultivated orchards than in those where grass, weeds, or some
such succulent growth is allowed to remain on the ground during
midsummer. The principal remedy, therefore, is clean culti-
vation. Trapping and the use of poisoned baits is also some-
times employed.

31. Green Plant Lice.—The common green aphis
described in a previous Section is sometimes found on peach
trees, but seldom in sufficient numbers to become of economic
importance. The remedy, in case trees become seriously
infested, is to spray with tobacco decoction. If commercial
preparations are used, the strength for the aphis will be given
on the package. The home-made preparation is used at about
the strength indicated in a previous Scction.

32. Peach-Twig Borer, or Peach Worm.—The peach-
twig borer, also known as the peach worm, is found in all parts
of the United States. In California, where it formerly caused
much damage annually, it was one time considered to be the
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most serious insect affecting the peach. In the western peach-
producing regions it affects both twigs and fruit, but east of
the Mississippi River the damage done by the insect is confined
primarily to the twigs. This insect is not so serious a pest
as it was formerly, as the modern practice of spraying peach
trees during the dormant season seems to keep it in control.

The insects pass the winter as minute larvas in small cavities
or galleries just under the bark at the crotches of small twigs.
These cavities are lined with silk and can further be detected
by chips at the opening. As soon as the trees begin to grow
in early spring the insects leave the cavities and pass from one
young shoot to another, eating cavities in them. They soon
reach full growth, form brown pupz, and within a week or so
from the time of pupating, become small, dark-gray moths.
The moths lay eggs at the base of growing shoots; larvas soon
hatch and eat into these tender shoots, causing them to wilt
and eventually die. In the western peach-growing regions the
larvas sometimes enter the fruit and cause damage by reason
of the cavities they form.

The remedy for twig borers is a spraying of lime-sulphur early
in the spring before the buds open. The spray penetrates
the cavities and destroys the insects. If peach trees are sprayed
with lime-sulphur for the curculio in the spring, any insects
that have escaped the effects of the dormant spray are likely

_to be destroyed by this subsequent application.

MISCELLANEOUS INJURIES

33. Gummosis.—The term gummosis is applied to the
exudation of gum from the trunk or branches of trecs. This
condition is most common on stone and citrus fruits, and is
brought about by insect or other injury, disease, lack of vigor,
an extremely wet spring, and unfavorable environment, such
as a wet soil. On peach trees where injury has been caused
by borers or bark beetles, or where brown-rot cankers occur
on the twigs, gum is generally exuded. Trees winter injured
at the roots, or those injured by caustic fertilizers applied too
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close to the trunk, also show accumulations of gum. Whenever
a tree begins to show much gumming and no mechanical
injuries are apparent, an examination should be made to ascer-
tain the cause of the trouble, and the tree cared for accordingly.

34. Little Peach of the Western States.—In the
Western States a condition known as little peach occurs which
is very different from the little peach disease of the Eastern
States. This trouble in the West is accredited to the effect
of imperfect pollination. Some, or in a few cases, all of the
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fruit remains small and undeveloped, and other fruit attains
full size. Fig. 19 shows branches with both normal and unde-
veloped peaches.  The trouble is more prevalent after seasons
of heavy rainfall at blossoming time than during normal
SCASons.

35. Sour Sap.—Pcaches and some other fruits sometimes
suffer from a scasonal trouble known as sour sap. Affected
trees may die suddenly just as they are starting into growth in
the spring, or occasionally only one limb or one portion of the
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tree may die after the leaves have started or after the fruit
is partly grown. The trouble seems to result from the effect
of warm weather in winter or early spring followed by a change
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to colder weather. The sap may be started into circulation by
warm weather and then be checked by cold weather following.
This causes a stagnation of the sap and finally fermentation.
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The remedy is to prune back to healthy wood so that the tree
may make a growth of new wood.

36. California Yellows, or Little Leaf.—In California,
a seasonal trouble known as California yellows, or little leaf,
occurs in certain sections. The trouble is characterized by
the development of spindling, yellow, sickly shoots on new
growth. These shoots have small, narrow, yellow leaves.
The leaves along the side of the shoots fall during the summer,
leaving a tuft of leaves at the end. Fig. 20 shows two shoots,
one with the small leaves at the sides, and one with only the
tuft of leaves at the end of the shoot. Fruit fails to develop
on affected trees. Trees from 3 to 7 years old are more often
affected than those younger or older.

The trouble generally occurs following an unusually dry
scason, and is especially prevalent where trees are growing in
a light soil or in one underlaid with a coarse, sandy subsoil.
In irrigated districts the trouble can usually be controlled by
practicing regular irrigation late in the season, especially
when the regular rains of autumn and winter are late in com-
mencing.

37. Winter Injury.—Winter injury to the peach is of
three general kinds: injury to the fruit buds, injury to the
twigs, and injury to the roots. The vigor and condition of
trees is an important factor in winter killing, strong, healthy
trees being less liable to injury than those that are weak and
sickly.

If unusually warm weather prevails in December or January,
the fruit buds often start into growth and are then killed by
temperatures which they could resist if such growth had not
taken place. However, if a temperature of from 10° to 15° F.
below zero is reached and this continues for several hours,
injury to fruit buds is likely to occur, even in a well-managed
orchard where the buds have remained entirely dormant.

Some varieties are more susceptible to winter injury than
others. For example, the buds of Early Crawford, Late Craw-
ford, Reeves, and Mountain Rose arc more likely to be killed
by severe winter temperature than are Greensboro, Carman,



§10 PEACH CULTURE 33

and Belle. In fact, buds of the latter varieties are often unin-
jured when buds of the former varieties are killed.

Except in unusual seasons, winter injury of well-matured
twigs seldom takes place at temperatures higher than from 25°F.
to 30° F. below zero. Trees that make a late, succulent growth
are more susceptible to twig injury than those that cease
growth early in the growing season and become well matured
before winter. The extent of wood growth can be controlled
largely by methods of cultivation and cover cropping, as will
be explained in another Section. Trees growing on deep, well-
drained soils and kept vigorous by means of good orchard
management will generally withstand low temperature in winter
without serious twig injury.

38. The weather conditions of the previous summer have an
cffect on the extent of twig injury that may occur. Trees may
be so severely checked in growth by drouth in midsummer
that many twigs will die back in winter, even in a comparatively
mild season. Also, lack of moisture during the fall may cause
injury to tree twigs during the winter. Moisture is given. off
from the twigs during the winter and the supply must be main-
tained through the agency of the roots. If the soil becomes
exceedingly dry in late fall and deep freezing, which prevents
water from getting down to the roots, soon follows, there is

likely, on account of the lack of moisture, to be injury to the
twigs during the winter. Deep freezing and subsequent injury
may be lessened somewhat by the use of cover crops.

39. Injury to the roots is likely to occur in the case of
young peach trees, especially if they are growing on heavy soil
where they are exposed to strong winds during the fall, and
where winter temperatures are distinctly variable. The sway-
ing of the trees during the late fall often causes a hole to be
formed about the base; if water gathers in this hole, and, during
winter, freezes and thaws several times, the bark of the main
root is likely to be injured. The trecs may fail to show the
effect of the injury until the summer following, when a rolling
of the leaves will indicate that something is wrong. An exami-

nation of the inner bark of the main root will show it to be
249—4
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more or less spongy and sometimes blackened or partly decayed.
The remedy for this trouble is to prune the trees severely during
the next dormant period; when thus treated they will generally
recover, provided the injury has not been too severe. If the
trees are allowed to remain without pruning, they become weak
- and are likely to be attacked by the bark beetle, and, as a
result, will soon die.

40. spring Frosts.—In general, the peach grower has
more to fear from spring frosts than from severe winter weather.
Warm weather in late winter may start the buds so early that
they are likely to open from 2 weeks to a month earlier than
normally. The buds are then in much danger of being destroyed
by spring frosts. Even in a normal season when the buds open
at the usual time, there is some danger from frost. When
the fruit buds of the peach are advanced far enough to show
the pink color, they can resist a temperature as low as 15° F.;
when they are just ready to open, 25° F. is the danger point;
when they are actually in bloom, 26° to 28°F. is as low a temper-
aturc as they are likely to withstand without injury. After
the peaches begin to form, a light frost will destroy them.

Altitude has an important influence on danger of frost injury
to peach buds. In low areas, as, for example, the coastal-plain
region along the Atlantic coast, the peach blooms earlier
than in higher altitudes in the same latitude. For this reason
peaches on low areas are more likely to be injured by spring
frosts than are those growing on high areas. Certain small
areas in peach districts are found that are very susceptible
to frost injury and, of course, should be avoided when selecting
a site for a peach orchard. In general, it may be said that
on account of danger from this source, it is usually preferable
to plant peaches on fairly high lands.

The varicty is often a factor in the amount of frost injury
done to peach buds. In some seasons there is a difference of
from one to several days in the time of blooming of different
varictics of peaches. As a rule, Early Crawford, Mountain
Rose, Elberta, and Fox are carly bloomers; Greensboro, Carman,
and Belle are classed as late bloomers. The Belle is especially
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late, often being as many as 5 days later than the early bloom-
ing varieties mentioned. If cool weather occurs just as the trees
are beginning to bloom, the difference is somewhat greater than
just mentioned; if the weather happens to be very warm there
will be less difference. In fact, all of the varieties may, by
excessively warm temperatures, be forced into bloom within a
few hours of each other.

Although there are some exceptions, the early varieties of
peaches are a little later in blooming than the mid-season and
late varieties. However, most of the early varieties have what
is known as the large type of bloom, and blooms of this type
do not generally expose the stamens and pistils as early as those
of the small and medium types. The selection of late-blooming
varieties for sections that are likely to have late spring frosts
is recommended and may be of marked value in preventing
injury.

Orchard heaters are used in many sections for the protec-
tion of the blossoms from spring frosts. The types of heaters
and manner of using them is the same as described for apples.
In orchards that are subject to loss from spring frosts the use
of heaters is strongly recommended.
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(PART 2)
PEACH-ORCHARD ESTABLISHMENT

SIZE AND LOCATION FOR A PEACH ORCHARD

1. Size for an Orchard.—When the establishment of a
peach orchard is being planned, the number of trees to plant
should be carefully considered. If the fruit can be disposed
of locally, the orchard may be of any size that suits the con-
venience of the owner, but if it will be necessary to ship the fruit
by rail or boat, even for a short distance, an orchard of 1,000
trees is as small as should be planted, as small shipments from
a few trees are likely to bring unsatisfactory returns; in other
words, the shipments should be large enough to attract the
attention of dealers who buy in large quantities. If the distance
to market is much greater than 300 miles, the orchard should be
comparatively large, say of about 10,000 trces. Growers
generally find that it is advantageous to ship their fruit in
carload lots, and in order to be able to do this, it is necessary
that an orchard of good size be planted.

2. In deciding on the size of orchard to plant, a grower
should consider the cost of equipment and the cost of main-
tenance. The amount of money required for these items will
vary considerably even in the same locality. For example,
many growers conduct some other line of agriculture along
with peach growing and thus are cnabled to employ teams,
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tools, and other equipment for both lines of farming, thereby
cutting down the expense for each. Especially is this condition
true for orchards of only about 1,000 trees; in fact, it is seldom
that a grower gives his entire time and attention to an orchard
of this size.

3. The distance to market or to a shipping station and
the condition of the roads have an important bearing on
the team expense at harvest time. For example, from a cer-
tain orchard in New Jersey the roads are such that only 60
crates of peaches can be hauled at a load to the shipping sta-
tion, whereas from another orchard in the same state 115 crates
can be hauled.

4. Notwithstanding the preceding statements, a general
cstimate of the cost of equipment and maintenance can be
given; but this, however, will require modification to suit indi-
vidual cases. For an orchard of 1,000 trees one team will be
needed. This will cost from about $300 to $600. A common
barrel-spray-pump outfit that can be purchased for $25 or less
may be gotten along with, but a small pump mounted on a
100-gallon tank will be more satisfactory; this should not cost
more than $35. A disk harrow, a spring-tooth harrow, two
one-horse plows or one two-horse plow, hoes, pruning tools,
and other small articles will cost from $60 to $75. A packing
house suitable for accommodating the fruit from 1,000 trees
can be built for from about $150 to $200. Often, however,
there is some building on the farm that can be used as a pack-
ing house. The cost of the fruit packages will depend on the
kind used and the size of the crop, and will be, for trees in full
bearing, from 30 cents to 75 cents a tree, or from $30 to $75
for 1,000 trees.

The maintenance cost for a 1,000-tree orchard is influenced
largely by the care given to the orchard and whether or
not the owner works in the orchard or simply directs his
laborers. The cost of fertilizing, pruning, spraying, and har-
vesting will be from 30 cents to 50 cents a tree, or from $30
to $50 for 1,000 trecs.
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In addition to the expenses enumerated, many miscellaneous
costs are likely to be added. For example, it may be necessary
to hire an extra team for getting the fruit to market or to the
shipping station. These miscellaneous items will vary from
practically nothing to, say, $50 for the season.

5. From the preceding figures the estimated cost for equip-
ping and maintaining a 1,000-tree peach orchard is as follows:

Cost OF EQUIPMENT MiNniMUM ~ MAXiMUM
Team .......coooviviinnnn.. $300 $600
Sprayoutfit .................. - 25 35
Harrows, plows, etc............... 60 75
Packinghouse .................. L 200
Total ...................... $385 $910

CosT OF MAINTENANCE MiNniMuM  MAXIMUM

Fertilizing, pruning, spraying, and

harvesting .................... $ 30 $ 50
Cost of packages ................ 30 75
Miscellaneous items. ............. - 50
Total ...........c.iia... $ 60 $175

6. For an orchard of 10,000 trees at least two teams will
be required during the growing season and extra teams are likely
to be needed at picking time; in the latter case the teams can
usually be hired by the day. The cost of the two teams will
range from $600 to $1,200. A power spraying outfit will be
necessary for this size of orchard. One can be purchased for
from about $300 to $350. Harrows, plows, and pruning
cquipment for a 10,000-tree orchard will cost from about $125
to $200. A packing house suitable for the proper handling of
the fruit from 10,000 trees will cost from about $600 to $800.
The cost for fruit packages will vary from $300 to $750, depend-
ing on the kind used and the size of the crop. The cost
of fertilizing, pruning, spraying, and harvesting may be esti-
mated at practically the same rate per tree as in the case of a
1,000-tree orchard; this will make the cost from $300 to $500.
The miscellaneous items will vary from, say, $100 to $500.
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7. From the figures just given the total cost for equipping
and maintaining a 10,000-trce orchard will be approximately
as follows:

CosTt OF EQUIPMENT MiniMuM  MAXIMUM
Teams ..............ccccviunn.. $ 600 $1,200
Sprayoutfit ............... S 300 350
Harrows, plows, ctc............... 125 200
Packing house .................. __ 600 800
Total ...................... $1,625 $2,550

CoST oF MAINTENANCE MiNniMuM  MAXIMUM

Fertilizing, pruning, spraying, and

harvesting .................... $ 300 $ 500
Cost of packages ................ 300 750
Miscellancous items. ............. 100 500
Total ...................... $ 700 $1,750

8. Selecting of the General Location for an Orchard.
The importance of selecting a favorable location for commercial
pecach production can hardly be overemphasized, for on the
right choice of a location depends, in a large measure, the
success of an orchard. In general, it is advisable to locate a
commercial orchard in one of the recognized peach-growing
districts, or at least where a large number of peaches are being
grown. In such regions there is likely to be an opportunity
to secure extra labor during harvesting time, whereas in regions
where but a rclatively few peaches are grown, labor is difficult
to secure.

Climatic conditions, too, should be considered in the select-
ing of a location for a commercial peach orchard. Areas that
are subject to severe winter weather that is likely to cause
trec injury should be avoided. The same is truc also of regions
that are subject to warm weather in late winter; this causes
the fruit buds to open so carly that they are likely to be killed
by frost. Low arcas that arc subject to late spring frosts are
especially undesirable for.peach production.

Another important point that should be considered in the
selecting of a location for a pcach orchard is the nearness to
a good shipping station. Pcaches are such a perishable product
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that they must be marketed quickly after being picked, and a
grower whose orchard is located a considerable distance from a
shipping station is likely to find himself handicapped for haul-
ing facilities. If a large number of peaches are shipped daily,
the matter of hauling to the station is an extremely important
one; this is especially true if the road is hilly, muddy, or very
sandy.

The nearness of the shipping station to the market where
the fruit is to be sold is another factor that should be con-
sidered in the selecting of a location for commercial peach
growing. If fruit is hauled only a short distance it is likely
to arrive at the market in better condition than if it is hauled
a long distance. Then, too, when the distance is short a
grower is better able to keep in touch with a shipment until
the fruit is sold than where the distance is long. The most
important advantage of a short haul, however, is that the
freight rates are lower than for a long haul. For example, the
freight rate to New York from the Georgia peach district is
from 50 to 55 cents a carrier and that from points in New
Jersey that are within 100 miles of New York is only from
10 to 14 cents a carrier.

9. It is advantageous to have a peach orchard located
near a station where a large quantity of peaches is shipped
daily, for in this case the freight service is generally prompt,
regular, and efficient, and consequently the fruit will reach
the market at a time of day when it will sell for the best price.
For most markets, peaches should reach the market at, or
perhaps a little before, midnight. In New York City, for
example, the peach market opens soon after midnight, and the
best sales are made before 5 o’clock in the morning. By 7 or
8 o’clock in the morning, the business for the day is practically
over, and if a car of peaches should arrive after that time it
must be sold at a sacrifice or be held over until the next morning,
in which case it will be in competition with fresh fruit that
arrives during the night. The difference between carly- and
late-arriving fruit is often as much as 25 cents a carrier or a box.
From points where perishable freight is being shipped regularly,
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the schedules are usually arranged for prompt delivery early
in the night, and such stations are favorable ones from which
to ship peaches. Also, stations that have two or more railroads
by which shipments can be made to market are likely to be good
shipping points.

10. In selecting a location for a commercial peach orchard,
a grower should not overlook the advantages offered by a local
market. It is possible to find locations where there is a good
local market and at the same time good shipping facilities to
a distant market. Such locations may be regarded as ideal,
so far as the sale of the fruit is concerned, for any fruit that
becomes too ripe for distance shipment may be disposed of
locally. In addition, the local market will afford a means for
disposing of second-grade fruit, which can always be sold to
better advantage on a local market than on a distant market
where it must compete with first-class fruit. Large towns and
small cities often offer exceptionally good opportunities for a
local peach trade.

11. Selecting of the Site for an Orchard.—The select-
ing of the site for an orchard involves a consideration of the
soil and the exposure, or lay, of the land. The peach can be
made to grow well on a variety of soils, provided they are well
drained, and in some sections, properly irrigated. Perhaps the
ideal soil for a peach orchard is a deep, well-drained, sandy
loam. The peach does well also on rather light sandy soils
if there is a retentive soil strata a foot or so below the surface.
Stony loams also, if they are well drained, are acceptable for
peach growing. Heavy, poorly drained soils should be avoided.

12. The importance of the exposure of peach orchard sites
has in the past been somewhat overemphasized. In a level or
slightly rolling country the exposure is of little importance,
except that low-lying areas, or pockets, should be avoided on
account of the likelihood of the fruit in such places being
destroyed by spring frosts. In a decidedly hilly country it is
advisable to avoid sites that are exposed to severe prevailing
winds, and also sheltered spots with a southern exposure, where
- fruit buds would be likely to make too early a development.
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A good rule to follow in a hilly region is to choose a site that is
somewhat above the general level of the surrounding land, where
air drainage is good and there is sufficient area to allow of the
orchard being laid out as desired. Exceedingly high areas
and steep hillsides are not desirable for peach growing, as the
cost of cultivation and harvesting in such places is likely to
be excessive. Also, low land in hilly regions should be avoided,
on account of the danger of frost injury to the buds in spring.

SELECTION OF VARIETIES

13. The choice of varieties for planting is of prime import-
ance to peach orchardists. Naturally, the varieties grown
should be adapted to the locality. It would be well, therefore,
for a prospective grower to learn from other growers what
varieties are giving the best satisfaction in the particular region
under consideration. For a commercial orchard the varieties
should be those demanded by the market where the fruit is
sold; if the fruit is to be shipped a long distance, varieties that
stand shipment well should be planted. For a home orchard
or an orchard from which fruit will be sold locally, it is not, of
course, necessary to pay much attention to the shipping quali-
ties of a variety, but the varieties planted must be adapted to
the district and all be of the kinds desired on the local market.

PROCURING OF TREES

14. Unless a grower is making plantings every year, it will
generally prove to be more economical to purchase young trees
of a reliable nurseryman than to propagate them at home;
if plantings are made each year, however, home propagation of
the trees will often be advantageous. An advantage claimed
for home-grown trees is that the propagator may be surc that
they are of the variety or varicties desired, whereas, if the trees
are procured from a nursery it is possible that a mistake may
be made or that the nurseryman may intentionally attempt
to dispose of surplus stock under the guisc of a fictitious name.
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Another advantage of home-grown trees is that the young
stock is on the ground ready for planting as soon as it has
reached the proper age.

PROPAGATING OF PEACH TREES

15. The peach is propagated by budding. Seedlings are
grown from pits, the young trees being budded when of the
proper size with buds taken from trees of the desired variety.

16. Methods of Growing Seedlings.—It is recommended
that the pits from which the seedlings are grown be obtained
from natural seedling trees. However, the supply of natural-
scedling pits is rather limited and often not equal to the
demand. Tennessee and North Carolina are the largest pro-
ducers of these pits. It is thought that, as a rule, seedlings
grown from the pits of cultivated varieties are not so hardy
for budding as those grown from natural-seedling pits. In
view of the fact that the supply of natural scedling pits is so
limited, however, it may be necessary in the future to give
attention to the production of pits from cultivated varieties
for the growing of scedlings. It has been suggested by some
growers that the pits of some of the hardiest varieties would
be satisfactory for the purpose, and this is probably true.
Often pits from the refuse of canneries are sold as natural-
scedling pits, and as they may be from varieties that are not
hardy, they should be guarded against.

Nurserymen usually secure pits just at the close of the
peach-ripening scason. These are cither stratified and planted
the following spring, or they are planted directly in the nursery
rows in carly summer or late fall.

When pits are to be stratified, an area is selected in a well-
drained cultivated spot, the soil is removed to a depth of from
4 to 6 inches, and a layer of pits not cxceeding an inch or two
in depth is placed in the bottom of the area. About an inch
of soil is placed over the layer of pits, then a second layer of
pits is added, and over this is placed a layer of soil. The last
layer of pits may be above the general soil level, but the area
of stratificd pits should be level, as otherwise the soil may
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become dry. If conditions are favorable the pits keep moist
and the action of the frost during the winter breaks the outer
shells at the suture. In the spring the pits are dug up and the
kernels are separated from the shells. Any pits that have not
been opened by the frost are cracked with a hammer.

After the kernels have been removed from the shells they are
ready for planting in the nursery. A peach nursery should be
located on rich, well-drained loam, and be distant from any
orchard containing trees affected with yellows, little peach,
or other such diseases. As soon as the soil is dry enough in
the spring, the area should be plowed and harrowed and fur-
rows made to receive the kernels. Nursery rows are generally
made from 3 to 4 feet apart; the pits are dropped from 2 to
3 inches apart in the row, and are covered wit1_1 from 2 to 3 inches
of soil. This distance apart in the rows allows for a thinning
of the trees, as the young seedlings should not stand closer than
6 inches when they are 1 year old. Trees too close together in
nursery rows are likely to be light and spindling and hence
undesirable.

In case the pits are to be planted directly in the nursery
row—without being stratified—the planting is done in late
summer or early fall in the same manner as explained for kernels
from stratified pits, except that closer planting in the row is
generally practiced; the reason for this is that the frost may fail
to open all of the pits and as a result many may fail to grow.

The young seedlings, whether from stratified pits or from
those planted directly in the rows, should receive thorough
and frequent cultivation from the time they appear above
ground until about the first of August, when cultivation should
be discontinued. At this time the young seedlings are ready
for budding; they should be from % to § inch in diameter 3 inches
above the ground.

17. Budding of Peach Seedlings.—Peach seedlings are
usually budded in August, the work being delayed until this
time in order that the buds shall not make much growth before
the next spring, as any new growth would likely be killed
during the winter by freezing. The budding should not be
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delayed, however, until the trees have stopped growth for the
season, as the bark at this time will not slip well and a bud,
if inserted, would likely fail to unite with the stalk on which
it was placed.

Nurserymen generally cut buds from nursery trees that were
budded the previous season. This practice, commonly known
as budding from nursery row to nursery row, has come into
rather general vogue since the introduction of the San José
scale, nurserymen preferring to take buds from nursery trees
rather than from orchard trees, as they are more likely to be
free from scale. Besides, the procuring of buds from nursery
trees is convenient and does away with the necessity of main-
taining an orchard for propagating purposes. Most author-
ities agree, however, that it is best to secure buds from
bearing trees, and many of the larger peach nurseries
are establishing orchards from which to secure buds for
propagation.

The method used in budding trees has already been described
in a previous Section. The spring following the budding the
tops of the seedling trees are cut off just above the inserted
bud. Other buds on the seedling stock will start into growth
and must be rubbed off and only the desired bud allowed to
grow. Thorough and frequent cultivation should be given to
the trees during the summer. In the fall or the following spring
they are ready to be sold as 1-year-old trees, nurserymen com-
puting the age of a tree from the time it was budded.

In the Southern States June budding is sometimes practiced
by nurserymen when there is a shortage of any variety and
when they wish to secure trees in the shortest possible time.
When this is done the budded trees are offered for sale in the
fall or the following spring and are known as June buds. For
average conditions, 1-ycar-old trees are to be preferred to June
buds, and for this reason the practicc of June budding is grad-
ually being discontinued except in cases of special demand for
trees.
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PROCURING OF TREES FROM A NURSERY

18. Ordering of Trees.—If a grower desires to procure
trees from a nursery rather than to propagate them himself,
he should secure the name of some reliable nurseryman and
write to him several months in advance of the time the trees
are wanted, in order to ascertain whether an order for trees
of the variety and grade desired can be filled. This method
of procedure is of advantage to the grower, as the nurseryman
will be compelled to state whether or not he is in position to
furnish the kind of trees wanted. If a large number of trees
are to be purchased, it is a good plan to request sample trees
and prices on the grade of tree submitted. Often, too, it is an
advantage for a grower to visit the nursery and personally
select the trees desired.

It makes but little difference whether trees have been prop-
agated in a local nursery or at a considerable distance north
or south of the place where they are to be planted, provided
they are healthy and have been well grown and have not been
allowed to start into growth before being shipped. If yellows
or little peach or other serious diseases are known to occur
in the vicinity of a nursery it is well to order elsewhere.

19. Grades of Trees.—Nurserymen sort peach trees into
several grades, some grading them only as to height, others
grading them according to height and caliper, the -caliper
being the diameter of the trunk 3 inches above the point
where the bud was inserted. The following is one method for
the grading of trees according to both height and caliper:
First-class trees from 6 to 7 feet in height and from § to  inch
in caliper are graded as extra XX, first-class trees from 5 to
6 feet in height and from § to { inch in caliper are graded as
No. 1; firstclass trees from 4 to 5 feet in height and from } to
£ inch in caliper are graded as No. 2; first-class trees from 3
to 4 feet in height and from 1% to § inch in caliper are graded
as No. 8; and whips from 2 to 3 fect in height and from £ to
15 inch in caliper are graded as No. 4. It should be understood,
however, that no system of grading trees is in universal use.
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In Fig. 1 are illustrated five grades of peach trees, graded
according to both height and caliper. The trees shown in
(a) are from 5 to 6 feet high; those shown in (b) and (c) are
from 4 to 5 feet high, but those in (b) are of larger caliper than
the ones in (¢); those in (d) are from 3 to 4 feet high; and
those in (¢) are from 2 to 3 feet high.

Medium-sized 1-year-old trees are the most economical
to plant, as they cost less than large trees, are easier to handle,

Fic. 1

and will have made as much growth by the end of the second
summer. An idcal tree for planting is one that is well grown,
free from injurious insccts and diseases, and that calipers from
about & to 2 inch. There is no advantage in excessive height;
if trees arc from 3 to 4 feet in height they are fully as satisfac-
tory as taller ones. However, tall trees of, say, from 4 to 6 feet
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in height will make a good growth if they are properly handled;
the objection to them is that generally they are expensive.
Very small trees may make a good growth if they are planted on
good soil, but often such trees are the weaker ones from among
a lot of large and medium-sized trees, and for this reason may
lack vigor.

PLANTING OF TREES

20. Arrangement of Varieties in An Orchard.—The
peach is both a self-pollinated and a cross-pollinated fruit;
and as the fruit seems to set equally well in either case, no
attention need be paid to this point in the arranging of varieties
in an orchard. But for convenience and economy in harvest-
ing the peaches, it is a good plan to plant each variety by itself.
In most cases it is well to have the variety that ripens earliest
nearest the packing house and the variety that ripens latest
the farthest away, the others being arranged in the order of
their ripening. In this case the trees near the packing house
will be bare of fruit and the branches will be out of the way
when fruit is transported from late-bearing trees. This plan,
however, sometimes needs slight modification. If the soil
of any part of the orchard retains moisture better in late sum-
mer than other parts, it is well to plant late-maturing varieties
on it, as they require larger quantities of water late in the season
than do early-maturing varieties.

21. Time of Year for Planting.—Fall planting is some-
times recommended for peach trees, and where the ground is
well drained and the trees well matured, the practice may be
successful. The roots of peach trees are, however, sensitive
to the action of freezing and thawing, and for this reason in
regions where therc is. danger of heaving of the soil by frost
it is better to plant the trecs in early spring.

22. Preparing of the Land.—Land that is to be set to
peaches should be as thoroughly tilled as for corn or potatoes.
Plowing should be done as early in the spring as conditions will
permit, and should be followed immediatcly by a thorough

249—5
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harrowing of the soil. Such preparation will get the ground
into good condition for an early ywrowth of the trees and will
lessen the labor of sctting the trees. Poor or newly clearcd
land should be cultivated in hoed crops for at least 1 yecar pre-
vious to being sct to peaches.

23. Distance Apart for Planting.—On strong, non-
irrigated soils where the peach grows to a large size the trees
are generally set 20 feet apart each way. If the orchard is to
be irrigated, from 22 to 24 feet is not excessive. On light soils
the trees may be sct as close as 18 feet each way, especially
if a system of close pruning is to be practiced. Peaches are
sometimes planted as close as 15 feet each way, but this requires
close pruning and in a few years the trees are likely to become
crowded.

Sufficient distance should always be left between the outside
rows of trees and any surrounding fences, hedgerows, or wood-
lands to allow for thorough cultivation of these rows and for
the passage of sprayers and other orchard implements.” Road-
ways are scldom left through peach orchards, as there is suf-
ficient space between rows to allow tcams to be driven through.

24. Treatment of Trees Before Planting.—As soon
as trees are received from a nursery, they should be unpacked
and cxamined to see whether the order has been correctly
filled. If the trees are somewhat dried out it is often an advan-
tage to place them in water for a few hours; this treatment will
generally insure a better growth, when they are planted, than
if no such precautions were taken.

Young trees require pruning before being planted, and the
best time to do this is soon after they arrive from the nursery.
The tops should be cut back so that they do not exceed a height
of 2 feet above the point where the trees were budded. Some
growers prefer to cut them back to within 6 inches of the bud,
but it is a question whether anything is gained by such a severe
cutting back. If the side branches are large they are pruned
to stubs; if they are slender the tree is cut to a cane. All
injured roots should be cut smooth and all side roots cut so
that not over 6 inches of root remains.  Fig. 2 illustrates proper



§11 PEACH CULTURE 15

and improper pruning of nursery trees; the height is indicated
on the scale. In (a) is shown an unpruned tree as reccived from
the nursery and in (b) a tree properly pruned. It will be noticed
that the top was removed at a distance of about 1} feet above
the point a where the tree was budded, that the side branches
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were pruncd to stubs, and that the roots were pruned to within
6 inches of the trunk. In (¢) is shown a tree that was improp-
erly pruned. It was headed too high, the distance of the top
from the point of budding being about 3 feet.

Nursery trees that are grown in a scction where leaf curl
occurs annually may be infested with this discase when they
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leave the nursery; and after they have been pruned for plant-
ing it is well to dip the tops in Bordeaux mixture or in cold con-
centrated lime-sulphur mixture, diluted to about the strength
used for the dormant spraying. The roots of nursery trees
are sometimes infested with the black peach aphis, and in such
cases they should be dipped in a solution of whale-oil soap
made up at the rate of 1 pound of soap to 3 gallons of water.

After the trees have been pruned and dipped they should
be heeled-in near the site of the orchard, so that they will be
convenient at planting time.

25. Setting of Trees.—Peach trees should be set in rows
as described for apples. If the setting is done on a bright day,
the roots should be kept moist by a piece of damp burlap or
other heavy cloth, and the trees should not be distributed
much faster than they can be set. It is advisable to set the
trees a little deeper than they stood in the nursery. Good,
moist surface soil should be packed firmly about the roots.
In humid regions trees set early in the spring on well-prepared
soil should not require watering, but in dry regions watering
may be necessary. As soon as the trees are set, the land
between the rows should be well harrowed to fill in any open
furrows that may have been made and to form a dust mulch
for the purpose of holding moisture in the soil.
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PEACH-ORCHARD MANAGEMENT

MANAGEMENT DURING THE FIRST YEAR

26. Fertilizing of a Young Peach Orchard.—It is
often a good plan to fertilize a newly-set peach orchard. The
kind and quantity of fertilizer to use will depend, of course,
on the fertility of the land and the treatment the area has
received previous to the planting of the trees. For soils of
average fertility, such as those that are fertile enough to pro-
duce good crops of corn, potatoes, or vegetables, it is a good
plan to sow the following kinds and quantities per acre of fer-
tilizer: From 150 to 200 pounds of sulphate or muriate of
potash; from 100 to 150 pounds of pure ground bone; and 200
pounds of acid phosphate of a good grade. For soils that are
below medium in fertility, 200 pounds per acre of each of the
preceding fertilizers should be sown, and in addition, 200 pounds
of nitrate of soda. If it is difficult to secure unmixed fertil-
izers, a good complete fertilizer of a 4-8-10 formula may be
used ; this should be sown at the rate of from 500 to 800 pounds
per acre, the exact quantity to use depending on the condition
of the land. Soils that have been in truck crops and have been
liberally fertilized will require little or no fertilizer the first
year after being planted to peaches.

The fertilizer should be applied when the land is being pre-
pared or just after the planting of the trees. It should be sown
broadcast and harrowed into the ground immediately.

If the soil has not been limed for a time previous to planting
the trees, it is a good plan to make an application of lime. For
sandy soils about 2,000 pounds per acre of ground limestone
should be applied; for strong, loamy soils from 2,000 to 3,000
pounds of burnt lime or from 4,000 to 6,000 pounds of ground
limestone per acre will prove satisfactory. The liming of the
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soil will improve its physical condition and tend to promote
a better growth of the trees than would otherwise be made.

27. Intercropping in a Young Peach Orchard.—A
newly planted peach orchard should be thoroughly cultivated
in order to conserve moisturc and to destroy weeds. It is
often a good plan to grow hoed crops, such as peas, beans,
tomatocs, or potatocs, between the rows the first scason;
this may also be practiced the sccond scason. Corn is fre-
quently grown between the rows and there is no objection to the
practice, provided the corn rows are at lcast 4 fect from the
rows of trees and that clean cultivation is maintained through-
out the growing season. It is not advisable to grow grain
crops, such as rye or wheat, in a newly planted peach orchard,
as they take so much water from the soil that the young peach
trees are likely to suffer from lack of moisture.

MANAGEMENT AFTER THE FIRST YEAR

PRUNING OF PEACH TREES

28. Pruning of 1-Year-0Old Trees.—In order to obtain
the best results from peach trees, they should be properly
pruned from the beginning. The first pruning after planting
should be done during the dormant period after the first scason’s
growth. If the trees when set were cut back to a height of not
more than 2 feet above where they were budded, they will,
by the end of the first growing scason, have devcloped scveral
vigorous side branches. In Fig. 3 (a) is shown a l-year-old
tree—that is, a tree that has been planted for a year—bcfore
being pruned. In (b) is shown the same tree after pruning.
The pruning of such a tree should be done as follows: Retain
the best two, three, or four main branches that will tend to
make the tree strong and well halanced and prune off all the
others close to the trunk. Retain such sccondary branches
as will tend to make the tree well rounded.  If two secondary
branches occupy much the same space, retain one and cut
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away the other. If the tree is compact and of good form,
cut back the leading branches very lightly, to from about 12 to
18 inches in length, preferably just above a side branch.

In the case of the tree shown in Fig. 3 the only pruning that
was necessary was the removing of a few branches and a light
cutting back of some of the others. Often, however, a trcc
will tend to develop a central leader at the expense of the side
branches. Such a tree is illustrated in Fig. 4; in (a) is shown
the tree before pruning, and in (b), the same tree after pruning.

F1G. 3

The pruning consisted of removing the central leader and
superfluous branches, thus allowing the side branches to de-
velop to form the head.

29. Pruning of 2-Year-Old Trees.—During the dor-
mant season after the end of the second summer's growth,
peach trees should be pruned again. The pruning at this
age consists of thinning out secondary branches that, when
the trees become larger, would exclude the light, and of cutting
back the previous season’s growth on the principal branches
from one-third to one-half its length. If some of the branches
have made an excessive or an irregular growth it may be neces-
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sary to cut them back more severely than this in order to main-
tain a well-balanced top. If two branches occupy much the
same space or cross each other, the weaker or more irregular
one should be removed.

30. Pruning of Trees After Second Year.—After the
second year, when the form of the tree has become established,
the pruning should consist of cutting back the annual growth
of the leading branches from about one-third to one-half and

keeping the top well thinned. In the cutting back of any
leading branch, it is best to make the cut above or bcyond a
side branch; if no such branch exists, the cut should be made
just above or beyond a bud on the outside of the branch being
pruned. Any branches that become broken by snow or ice
in winter, or by a load of fruit in summer, should be cut off
smoothly where they join other branches; they are then in
condition to heal quickly and put out a new growth.
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Fig. 5 illustrates the mecthod of pruning a peach tree after
the second yecar. In (@) the tree is shown before it was pruned,
and in () after it was pruned. It will be seen that only a moder-
ate cutting back of the annual growth was necessary. In
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Fig. 6 is illustrated a tree that has developed an upright habit
of growth duc to the lack of pruning after the second year.
Proper pruning would have remedied this difficulty.
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The peach produces its fruit principally on the wood or twig
growth of the previous season, although some fruit is produced
on spurs and short twigs that develop on portions of branches
that are 2 and in some cases even 3 years old. It is evident,
therefore, that the annual cutting back of bearing peach trees
reduces the bearing surface and may considerably reduce the
crop, but the commercial varieties of peaches sct such an abun-
dance of fruit buds that some annual cutting back is nccessary
to retain the vigor of the tree. Unpruned trees frequently
produce a somewhat larger crop the first season than trecs
that have been regularly pruned, but after the first or second
crop the pruned trees generally produce the larger crop, as they
are likely to be more vigorous and to have a greater annual
growth, or actual fruit-bearing surface. Peach trces that are
regularly pruned are much longer lived than unpruned trees,
and the buds are less likely to be injured in winter. In addi-
tion, larger fruit is likely to be produced on pruned trees, as
they are more vigorous and thus more food and water are avail-
able for each fruit.

31. Pruning of Winter-Injured Trees.—When winter
injury to buds or branches occurs, the trees should receive special
pruning before growth begins in the spring. If only the fruit
buds have been injured, merely the previous season’s growth
should be cut off, but in cases of severe injury such as when
the twigs and branches are affected, it is well to cut back even
into 2- or 3-year-old wood. When young trees arc winter
injured the main branches may be cut back to within a short
distance of the trunk; main branches that exceed 2 or 3 inches
in diameter, however, ‘'do not sprout readily when cut back,
and in the case of these the cut should be made farther from the
trunk.

32. Pruning in Summer.—Summer pruning of pecach
trees is of great value in the thinning of dense tops and the
training of irregular branches. During the sccond or third
season after planting, young peach trees tend to devclop a
very dense top. This tendency can best be corrected by proper
summer pruning. The peach frequently makes a very rapid,
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vigorous growth the second summer after planting, especially
on warm, sandy soils. Some of the trees will be certain to

make an irregular growth; part of these will develop branches
largely on one side; others will make a rapid, upright growth
with a poor development of the side branches. Proper summer

Pic. 9

pruning will tend to correct these irregularities and make
the trees more uniform. Pruning for the thinning of dense tops
may be done any time during the growing season; pruning for
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the correction of irregular growth should be
done during June or July.

In Fig. 7 is illustrated a peach tree during the
second summer’s growth that was much imn-
proved by summer pruning. In (a) the trecis
shown before being pruned and in (b), after
being pruned. The shoots about the base were
removed and the tip of the leading branch cut
off to encourage a better development of the
side branches.

In Fig. 8 is illustrated a young peach tree
that shows excessive development on one side.
The cutting back of the two main branches a
and b will cause a development of the side
branches and thus give the top a better form.

If a tree makes a compact, strong, well-
balanced growth during the second and the
third scason, there is no necessity for sum-
mer pruning.

33. Tools for Peach Tree Pruning.
The most important tool used in the pruning
of peach trees is pruning shears. Shears for
peach pruning should be about 8 inches long
and preferably of the type shown in Fig. 9.
Formerly the pruning knife was much used for
pruning peach trees but of late years it has
been displaced by shears. The pruning of
young trees can be done more readily with a
pair of shears than with a knife, and in using
a knife the operator is likely to cut branches
that are not intended to be removed. If the
trees are pruned annually, shears will be the
only pruning tool necessary for the first 3
vears.  After this it is a good plan to make
use of a hand pruning hook for cutting back
the leading branches. A desirable form of
hook pruner is shown in Fig. 10. For peach
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trees it is desirable to procure a pruner with an 8-foot or a 10-
foot handle. In the case of 4- and 5-ycar-old trees that have
been headed low a 6-foot pruner would be more convenient
than one of 8 or 10 fect in length but it would be too short
for older trees.

When peach trees come into bearing, a pruning saw will be
necessary for the removing of superfluous or injured branches.
One of the best forms of saws to use for this purpose is the
single-edged saw. Double-edged pruning saws are not gener-
ally popular, as the upper edge is likely to scratch or cut the
bark of parts of the tree that should not be injured.

SPRAYING OF PEACH TREES

34. The spraying of the trees is a detail of peach-orchard
management that is of extreme importance. The sprays to
use and the time for applying them depend, of course, on the
kind of pests to be combated and, to some extent, on the variety
of peach to be sprayed. Following is given an outline for the
spraying of peach trees in regions where San José scale, peach
leaf curl, peach scab, curculio, and brown rot occur. If scab
. and brown rot are not prevalent in a region, the fourth and the
fiftth spraying may be omitted. If pests other than those
mentioned are found, additional spraying with the material
used to combat them will, of course, be necessary.

1. Before the buds open spray with lime-sulphur mixture
of a specific gravity of 1.03. This spraying is for the control
of San José scale and peach leaf curl.

2. Justafter the petals fall from the blossoms spray with arse-
nate of lead, using from 2 to 3 pounds of the paste to 50 gal-
lons of water. This spraying is for the control of the curculio.

3. When the calyxes are being shed from the fruit spray
with self-boiled lime-sulphur and arsenate of lead, using 6 pounds
of lime, 6 pounds of sulphur, 50 gallons of water, and 2 pounds
of arsenate-of-lead paste. This spraying is for the control
of the curculio, scab, and brown rot.

4. Three weeks after the third spraying spray with lime-
sulphur, using 6 pounds of lime, 6 pounds of sulphur, and
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50 gallons of water. This spraying is for the control of scab
and brown rot.

5. Three weeks after the fourth spraying spray, in the case
of mid-season and late varieties such as the Elberta, the Fox,
the Salway, and the Bilyeu, with self-boiled lime-sulphur made
as given in paragraph 4. This spraying is for the control of
scab and brown rot.

Peach trees are sprayed with the same kind of implements
and devices that are used for apple trees. Peach trees, however,
are smaller than standard apple trees and consequently are
easier and less expensive to spray. For a small orchard a good
barrel-pump outfit will be satisfactory. If the orchard is
as large as from 10 to 15 acres, it is advisable to make use of a
strong double-action pump mounted on 100- or 150-gallon tank.
In large orchards a good gasoline power sprayer is almost a
necessity.

FERTILIZING OF BEARING PEACH ORCHARDS.

35. Although the peach can be grown successfully on land
that is somewhat less fertile than that necessary for the success-
ful production of apples, it is advisable, in most peach-growing
sections, to apply to the soil some form of plant-food.

Stable manure is a satisfactory source of plant-food for
bearing peach orchards, but in general it is expensive, consider-
ing the quantity of plant-food it contains, and the bulk is so
great in proportion to the plant-food value that if the manure
is brought from any great distance the transportation charges
will be excessive. Stable manure can seldom be purchased and
applied to land for less than $3 a ton, especially if it is procured
from city sources, and-as from 8 to 10 tons are required for each
acre to securc noticeable results, the expense is likely to be
rather excessive. However, stable manure from the farm of
the grower or that secured locally at a reasonable price can be
used to advantage in peach orchards. If a portion of an
orchard is in need of organic matter, stable manure is an
especially good material to apply.

Notwithstanding the fact that stable manure is a good fertil-
izer for peach orchards, most growers are obliged to depend on
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commercial fertilizer. Either home-mixed or factory-mixed
goods may be used, but as soil is often markedly deficient in
one or two of the fertilizer ingredients, the use of home-mixed
goods is likely to prove the better, for then the grower can
mix the fertilizer to meet the needs of his particular soil.

A complete fertilizer is likely to give the best results for
peaches. Orchard tests have shown that for this fruit nitrate
of soda is the best source of nitrogen, and that acid phosphate
is a good material for the supplying of phosphoric acid when
immediate results are desired. Ground bone also is commonly
used instead of or in addition to other phosphates. It contains
phosphoric acid, which becomes available slowly, and generally
from 2 to 3 per cent. of nitrogen. If the soil is inclined to be
acid, basic slag is a desirable phosphate for peach orchards, as
it contains lime as well as phosphoric acid. Either sulphate
or muriate of potash may be used as a source of potash.

For average soils that are capable of producing fairly good
crops of corn or potatoes, the following kinds and quantities per
acre of fertilizer should give good results: From 150 to 200
pounds of nitrate of soda, 200 pounds of sulphaté or muriate
of potash, 200 pounds of ground bone, and 200 pounds of acid
phosphate or basic slag.

If the soil is well supplied with nitrogen and leguminous cover
crops are grown in the orchard, the quantity of nitrate of soda
may be reduced to 100 pounds per acre or, in some cases, omitted
entirelv. In case ground bone is high in price or hard to
obtain, 400 pounds per acre of acid phosphate or basic slag
may be used instead.

All fertilizers should, as a rule, be applied broadcast in
early spring and should be plowed or harrowed in by the time
growth begins. If, however, the trees show a need of available
nitrogen in summer by a lack of growth or by an unthrifty
condition of the foliage while carrying a crop of fruit, some
nitrate of soda should be applied. The results will show the
following season in the formation of more fruit buds and
greater vigor in the trees. In seasons of full crops of fruit
and in dry seasons more nitrogen is required to keep the trees

vigorous than under other conditions.
249—6
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CULTIVATING OF PEACH ORCHARDS

36. The majority of successful peach growers practice what
is known as the clean-culture method of cultivation. Even
in the case of very rich soils that are supplied with abundant
moisture, this method seems to give better results than any
other. The details of the clean-culture method vary slightly
with the location and other conditions, but in general it consists
of thorough cultivation of the soil from early spring until
about midsummer, when a cover crop is sown to be turned
under the following spring. The ground should be plowed
early in the spring, as soon as weather conditions will allow it,
and be cultivated at least once every 10 days until the cover
crop is sown. Unless the ground is particularly stony, a disk
or cutaway harrow may be used for the first few cultivations
after the plowing; on stony ground, a spring-tooth harrow may
be used for the early cultivations. Later in the season either
a spring-tooth or a spike-tooth harrow may be used for working
the soil; if the ground is hard or stony a spring-tooth harrow
should be used, but if the ground is mellow and loose a spike-
tooth harrow will give the best results.

Peach orchards that are situated on steep slopes will, if
cultivated throughout, wash badly and for this reason should
be handled somewhat differently than just outlined. In such
cases the orchard should be planted in a manner to allow of
cultivation across the slope, and a narrow strip of grass should
be left along the rows at right angles to the slope. This will
prevent much washing. The cultivated area should, of course,
be protected by a cover crop during the fall and winter.

The growing of intercrops in a peach orchard is frequently
practiced for the first and second seasons after the orchard is
planted. Under ordinary conditions, however, a young peach
orchard should not be cropped the third season after being
planted, for by this time the trees will be large enough to
require all of the plant-food and moisture 'available in the soil.
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GROWING OF COVER CROPS IN PEACH ORCHARDS

37. In regularly cultivated peach orchards it is necessary
to sow cover crops to prevent washing of the soil and leaching
of much of the available fertility. Also, as the cover-crop
plants take considerable water from the soil, they hasten the
ripening of wood in the fall, which is an advantage, as it causes
the twigs to mature and thus lessens the-danger of winter
injury. Cover crops prevent deep freezing of the soil in win-
ter, and when they decay they add humus to the soil. This
latter effect is of much importance, as many soils, especially
those that have been cropped for a long time, are in need of
additional organic matter.

For New Jersey conditions, cover crops should be planted
about August 1. For other conditions the time for planting
will vary largely with the climatic conditions. The time will
vary also with the varicties of peaches grown. In the case of
late varicties that require moisture latc in the scason for develop-
ing the crop, the time for planting the cover crop should be
somewhat later than for carly or mid-season varictics. The
character of the season, too, has an influence on the time for
planting the cover crop. If the season is wet and the soil well
saturated with water, the cover crop may be planted a few
days earlier than in a normal season; if the season is dry, the
planting should be delayed for a few days, perhaps a weck.

If a cover crop is such that the plants start growth the fol-
lowing season, it should be plowed under in the spring before
it has made much growth, otherwise the growing plants will
take from the soil a quantity of plant-food and moisture that
is needed for the peach trees.

Unless the soil of a peach orchard is exceedingly fertile,
leguminous plants should be used for cover crops, as plants
of this order add available nitrogen to the soil. Among the
legumes used for peach orchards are: Hairy vetch, Crimson
clover, cowpeas, and soybeans. Hairy vetch is hardy and is
the best legume for northern districts. For the best results,
the seed should be sown at the ratc of from 35 to 40 pounds
per acre; it should not be sown later than August 1. Crimson
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clover is a good cover crop for regions south of Central New
Jersey and Pennsylvania. If sown farther north, it is com-
monly winter killed. About 15 pounds of seed should be sown
per acre. Red clover is often used for a cover crop in sections
that are too cold for cowpeas or Crimson clover, as it will
withstand a lower winter temperature than these crops. From
8 to 12 pounds of seed are sown per acre, the larger quantity
being used when conditions are not the most favorable for
germination. Cowpeas make a good cover crop in southern
peach districts, but in northern districts they are killed by
the first frost. About 13} to 2 bushels of seed is required per
acre. Soybeans, in sections north of New Jersey, will make a
somewhat better growth than cowpeas and are not so sus-
ceptible to frost killing. About 1 bushel or more of seed is
sown per acre.

In the case of peach orchards where the soil is excessively
fertile, a non-leguminous cover crop is better than a leguminous
crop, because the former adds no nitrogen to the soil. For
orchards grown under such a condition, rye, wheat, oats, barley,
rape, and buckwheat are frequently sown. For all of these
crops except rape from 1} to 2 bushels per acre of seed is
required; for rape from 4 to 6 pounds per acre of seed should
be sown. Some of the crops mentioned make an early growth
the spring following the planting; these crops should be plow‘ed
under early. When non-leguminous plants are used as orchard
cover crops, care should be taken to prevent the trees from
being injured by mice and rabbits, as the crop, owing to the
height of the plants, will afford a good harboring place for
these animals.

.Often a non-leguminous crop can be combined with a
leguminous crop for sowing in peach orchards. Rye at the
rate of 1 bushel per acre combined with 25 pounds per acre
of Hairy vetch seed is a good mixture for a cover crop. Also,
ryc at the rate given combined with from 10 to 12 pounds per
acre of Crimson clover seed is a mixture that is desirable where
the clover is hardy.
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THINNING OF PEACHES

38. Proper thinning of peaches is an important orchard
operation. If peach trees are allowed to produce excessively a
large proportion of the fruit will be small and inferior and there
is danger of the trees being injured by the breaking down of
branches; in addition, there is a possibility that the trees may
become somewhat irregular in bearing. Unfortunately, much
less attention is paid to the thinning of peaches than should be
the case.

With favorable weather at blooming time, the peach often
sets fruit as close as 1 inch apart on all the vigorous 1-year-old
twig growth, and unless a large proportion of this fruit drops
because of imperfect pollination, insect injury, or other causes,
the peaches will be entirely too numerous. In the case of
most varieties the fruit should be thinned so that the peaches
are not closer than 4 inches on the same side of the branch;
commercial varieties that are inclined to bear rather small
fruit should be thinned to 6 inches. If the set of fruit is light,
two peaches may be allowed to remain near each other if they
are on opposite sides of the branch. The Mountain Rose,
the Crosby, and the St. John varieties are inclined to pro-
duce undersized fruit and consequently require more thinning
than varieties like the Elberta, the Reeves, and the Belle,
which often produce peaches that are too large to pack well.
A peach from 9 to 10 inches in circumference is sufficiently
large for all commercial purposes; those that measure, say,
11 inches in circumference are often difficult to market and are
seldom profitable to grow unless they can be sold to a special
trade.

Although the distance apart of the peaches is the important
feature of thinning, imperfect or injured fruit should always
be removed. In the case of well-pruned trees, thinning can
be done rapidly; the simple bending of a fruit to one side with
the fingers will generally cause it to break from the branch.

The thinning of peaches should be done just as the natural
thinning, or the dropping, begins; this is from about 50 to 60
days after the time of blooming.
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RENOVATION OF NEGLECTED PEACH ORCHARDS

89. Whether or not it will pay to renovate a neglected
peach orchard depends altogether on conditions. Many peach
orchards never become profitable; some are planted on sod
land and then left to care for themselves with the result that
they are failures from the beginning; others are cultivated for
a few years and then neglected; and still others are cultivated
to some extent, but are either starved by a lack of plant-food
or are allowed to become the prey of San José scale, borers,
and serious fungous discases. If a grower comes into possession
of a neglected orchard he must consider whether the failure
was due to some fundamental cause that cannot be set aside
or whether it was due to neglect; if he finds that the failure
was due to neglect he must consider whether or not it will pay
to attempt to renovate the orchard. Most peach-orchard
failures are the result of a lack of care.

In considering whether or not it will pay to renovate a
neglected orchard, the matter should be viewed from several
standpoints, such as the variety or varieties of trees, the age
and condition of the trees, and the size, location, and acces-
sibility of the orchard.

The variety or varietics of trecs in the orchard is perhaps
the most important point to consider. If the orchard con-
sists largely of trees of unsalable varieties it will not pay to
attempt to renovate it, cven if the trees are in fairly good
condition.

The age of the trees is another important point for consider-
ation. The exact age may be difficult to ascertain, but trees
from 1 to 4 years old can casily be distinguished from those that
are from 10 to 12 ycars old. However, exact information as
to the time the trees were planted is usually procurable in some
manner. Peach trees that are from 10 to 12 years of age and
in a neglected condition are of little value under average con-
ditions, and it is only in exceptional cases that it will pay to
renovate them.

In the case of orchards that arc from 1 to 3 years old, if the
trees have been entirely neglected from the beginning they are
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likely to be of little value. Some of the trees are almost sure
to be dead, and the others will be so severely checked or injured
by scale, borers, and bark beetles that they will be likely to
succumb at an early age to attacks of yellows and little peach,
if such diseases occur in the locality. In fact, trees that have
been planted only 1 or 2 years and have been neglected during
that time, will have no advantage over newly planted trees,
as the latter will soon overtake them in development.

A young orchard of good varieties that has been well planted
and only partly neglected is generally well worth proper care
and attention. To distinguish between such an orchard and
a badly neglected orchard is not difficult. A prospective pur-
chaser should be cautious about spending much money or
labor on a peach orchard that has been badly neglected; it is
nearly always best to start a new orchard.

The size, location, and accessibility of an orchard are,
obviously, important pgints to consider in determining whether
or not it will pay to renovate the trees. The influence of these
factors is so apparent that they need not be discussed.

The value of a neglected peach orchard that is from 4 to
8 years old is not easy to determine. If such an orchard is
located in districts where little peach and peach yellows are
prevalent it is unsafe to purchase it during the dormant season,
unless the purchaser has the assurance of an expert that the
orchard was free from these diseases the previous season. In
general, neglected orchards from 4 to 8 years of age in such dis-
tricts contain trees in early or advanced stages of these dis-
eases, and thus their value is not very great. Inexperienced
persons have been known to purchase such orchards and at
high prices, only to find them almost worthless.

Peach orchards from 4 to 8 years of age that are practically
free from yellows and little peach and that are not in a badly
neglected condition can, however, often be profitably reno-
vated. The directions for the work are as follows: Prune the
trees thoroughly, cutting out all the dead branches, and if the
trees are in a weak condition or have made but little growth,
cut back all the live branches severely. Spray the trees before
the buds open with lime-sulphur spray to destroy scale and to
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prevent attacks of peach-leaf curl. Plow the orchard as early
in the spring as soil conditions will permit, and keep it well
cultivated until midsummer; in midsummer sow a cover crop.
Apply fertilizers annually as directed for the fertilization of
bearing orchards.

Under average conditions, a neglected peach orchard is
less likely to pay for renovation than a neglected apple orchard,
and for this reason great caution should be exercised in pur-
chasing a peach orchard for renovation.

HARVESTING AND MARKETING OF
PEACHES

HARVESTING

PICKING

40. Stage of Maturity for Picking of Peaches.—The
peach is one of the most perishable of fruits, consequently the
picking and handling of a crop for market requires close atten-
tion. An important detail of the work is to pick the fruit
at just the right stage of ripeness. White-fleshed peaches are
green in color when immature, but as the ripening stage
approaches the green turns to greenish-white with perhaps a
yellowish tint. Yellow-fleshed peaches are a yellowish-green
when immature, but when the ripening begins they gradually
change to an orange yellow. An immature peach is hard and
not easily bruised by pressure; a ripe peach is soft and will
remain flattened when pressed; one just beginning to ripen is
somewhat elastic, or springy, when pressed in the palm of the
hand.

For a local market, peaches may be allowed to remain on the
trees until they are almost fully ripe. A peach picked green
may improve somewhat in color as it ripens in the basket,
but it will not compare in flavor with fruit that has ripened on
the tree. Peaches that are to be shipped short distances by
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rail should be picked at a stage when about 1 or 2 days
more would have been sufficient to bring them to the softening
stage. The fruit of such varieties as Elberta, Belle, and Hiley,
can, because of their firm flesh, be allowed to become more fully
ripe before picking than fruit of tender-fleshed varieties like
Greensboro, Early Crawford, and Mountain Rose. If the fruit
is to be shipped to a distant market, great care should be exer-
cised in picking it at the right time. In New York and other
cities carloads of peaches are sometimes condemned and
destroyed by Board of Health inspectors because the fruit is
too green and therefore unfit for food. In such cases not only
the fruit itself is a loss to the grower but he is compelled to pay
the freight, which will amount to considerable if the shipment
was made from a distant point. If overripe fruit is mixed with
firm fruit the results also will be disastrous for the grower if
the shipment is made by rail. Every package of peaches, there-
fore, should contain nothing but fully devcloped yet firm fruit.

41. Picking Appliances.—If peach trees have bcen
pruned and trained low, most of the fruit can be picked by the
pickers standing on the ground, but if the trees have been
allowed to grow tall, a step ladder will be necessary for the
picking. A three-legged step ladder, forms of which have been
illustrated and described in a previous Section, is better, espe-
cially on rough land, than the common four-legged step ladder,
as it is more stable on the ground.

Peaches should always be picked in a strong basket with
wide, smooth, wooden staves, as such a basket is less likely to
bruise the fruit while it is being carried from the tree to the
packing house than a cheap, flimsy basket. Often the regular
market package of the locality is used as a picking basket.
In the Ontario peach-growing district, the large Climax basket
is commonly used; in the Michigan district, the bushel baskct
is popular; and in the New Jersey-Delaware-Maryland district
the Delaware basket is the one most commonly used. Many
progressive growers now use the round half-bushel basket with
a swing handle; this basket has already been illustrated and
described in a previous Section.
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42, Method of Picking.—Each peach should be care-
fully picked from the tree by hand and should not be pinched
with the fingers. If each fruit is tipped sidewise and twisted
slightly as it is removed from the branch, it can be released
much easier and with less danger of its being bruised than if
the picker attempts to pull it directly from the branch. Each
peach as it is picked should be placed quickly but carefully
into the picking receptacle; under no circumstances should the
fruit be thrown into the basket. Picking is often carried to
extremes by inexperienced persons; either much time is wasted
by a too cautious handling of the fruit or it is handled too
roughly by being dropped or thrown into the receptacle.

43. Management of Pickers.—For harvesting a peach
crop, pickers are usually employed by the day. As a rulea
foreman is placed in charge of the work and it is his business
to see that the pickers do a certain amount of work and do not
injure the fruit on the trees. Individual pickers are sometimes
assigned to certain rows so that the foreman can determine the
amount and the character of the work done by each. Con-
tracts are somctimes made for the picking of peaches at a given
price per basket, but in most cases this plan has been found
to be detrimental to the trees and the fruit.

A good system for the managing of pickers is the ticket
system. Each picker, as he begins work for the day, is pro-
vided with a bunch of tickets, each ticket bearing the same
number. A picker places a ticket in each basket of fruit that
he picks. At the packing house these tickets are collected
and payment made accordingly.

GRADING AND PACKING

44. Importance of Proper Grading and Packing.
Experience proves that it pays to grade and pack peaches
carcfully. Bruised or partly decayed peaches should never be
packed in the samc basket with sound fruit and small or
unsightly peaches should be separated from those of desirable
size and appearance.  If peaches arc to be sold on a local market
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they neced not be packed firmly but they should be arranged in
an attractive manner. The top layer of each package should
be placed with the most attractive side uppermost, and if the
fruit is likely to stand in the market place it is a good plan to
cover the packages with red or pink cheesecloth, as this will
add to the appearance and besides will keep out flies and wasps.
If peaches are to be sold on a distant market even.greater care
should be exercised in the grading and packing than if they
are to be sold locally, for they must withstand transportation
and be in competition with other shipments.

- 45. Peach Packages.—A number of different kinds of
packages are used for peaches. In Virginia, the Carolinas,
Georgia, and other Southern States peaches are shipped almost

Fic. 11

exclusively in what is known as the Georgia carricer, which is
illustrated in Fig. 11. A Georgia carrier is 24 in. X 11} in.
X 10} in., outside measurements. In each carricr there arc
six small baskets, known as till baskets, which arc arranged in
two layers and separated by a thin wooden slat. A carrier will
hold about 40 pounds of fruit. When the baskets are empty the
carrier weighs about 10 pounds. The material for the carriers
is generally purchased sawed to the right dimensions and is
put together at the orchard.

The Georgia carrier is a good long-distance shipping package,
and also is a popular package on the market, as a prospective
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purchaser can see all of the fruit in the baskets without much
disturbing of the pack. Another advantage is that the cover
cannot easily be removed without the aid of a hatchet or some
such tool; consequently the fruit, when in transit, is not subject
to the ravages of petty thieves.

Peaches from the Pacific coast are shipped in shallow boxes
like the one illustrated in Fig. 12. These boxes are 18} inches
long, 11} inches wide,
and 23}, 3, 3}, 4, 43, 5,
or 5} inches deep, inside
=~ [ measurements. The
__J| depth of box used is de-

e termined by the size of

Fic. 12 the peaches. The ends

are made of either §-inch or {-inch material; the sides, top,

and bottom are of {-inch material. The boxes are usually

made at the orchard. Some of the advantages of this form of

package are that the peaches are not likely to be bruised in

shipping, the boxes are convenient size for handling, they pack

well in cars, and they are not easily

broken. A box will hold from about
20 to 25 pounds of fruit.

Formerly, most of the fruit from
the castern peach-growing sections
was marketed in the so-called Dela-
ware basket, one of which is illus-
trated in Fig. 13, but in recent years
the Georgia carrier has come into
extensive use for long-distance ship-
ment. A full-sized Delaware basket
will hold 16 quarts of peaches, and when full weighs about 25
pounds. In New York State, modified forms of the Delaware
basket are used to some extent. They are similar in construc-
tion and of ncarly the same shapc as the genuine Delaware
basket, but are somewhat smaller in size. One size holds
10 quarts of peaches and another holds 14 quarts. The 10-
quart baskets are usually shipped in pairs and are known as
twins. The Delaware basket is a poor carrier for long-distance

FiG. 13
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shipments, as it is easily tipped over, the sides are so thin that
they are easily broken and the covers can be easily removed by

thieves.

The bulk of the crop from the Ohio and Michigan peach-

growing sections is mar-
keted in bushel baskets
like that illustrated in
.Fig. 14. This form of
package is not popular
in most markets, as there
is such a large quantity
of fruit in one basket
that much of it may be-
come bruised in transit.

The Climax basket,
one of which is shown in
Fig. 15, is used almost

Fic. 14

exclusively in Ontario and to some extent in Michigan. For
local use these baskets do fairly well, but for long-distance
shipments they are not very satisfactory, as they can easily be

Fi1G. 15

opened by thieves and the fruit is more likely to be bruised than
if packed in Georgia carriers or in boxes.
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46. Peach Packs.—When Declaware baskets are used for
the commercial packing of peaches, attempts are seldom made
to place the fruit in the baskets in a regular arrangement.-
It is well, however, to sort the peaches according to size, and
to face the top layer of each package with the most attractive
side of the peaches uppermost.

If the bushel basket is used as the commercial package,
no regular arrangement of the fruit in the body of the package
is made, but the top is faced as in the case of Delaware baskets.
Fig. 16 shows a faced bushel basket of peaches.

When Climax baskets are used as commercial peach packages,
a system of packing is adopted that accords with the size of

the fruit. If the

peaches are small

three are placed side

by side across the

basket, as shown in

Fig. 17 (a), enough

layers being used to

fill the basket. If the

fruit is too large to

be arranged in three

tiers, two tiers are

placed along one side

Fic. 16 to make the first

layer, as shown in (b); the second double row is placed along

the opposite side of the basket, as shown in (c); the layers are

thus alternated until the basket is full. At the top of the

illustration is shown a basket filled with peaches that are
arranged in three tiers.

47, The form of pack used in the Georgia carrier varies
according to the size and shape of the fruit. In the case of small
peaches a 2-2 pack is best. To make this pack, a peach is
placed in one of the lower corners of the till and another midway
across the end; this constitutes the first cross-row. Succeeding
cross-rows arc alternated until the layer is complete. The
sccond layer is placed in the same manner as the first, except
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that the peaches are placed over the spaces between those of
the bottom layer. The third layer is packed like the first.
For most peaches three layers will be sufficient to fill the basket.
Fruit of medium to large size requires a 3-tier, 2-1 pack. This
is illustrated in Fig. 18. Each layer in this pack is made
alike, the second being placed directly over the first and the
third directly over the second.

Fruit, to be suitable for rapid packing in carriers, should be
uniform in size; consequently, it is necessary that it be carcfully

FiG. 17

@)

graded. The packing must, of course, be done by hand. Pack-
ing tables that are well padded to avoid bruising of the fruit are
needed; and the fruit should be spread out on these tables so
that each peach can be quickly seen. This enables packers to
work rapidly. A form of pack should be used that will bring the
top layer of fruit in each till about  inch above the top, other-
wise the crate will be slack and the peaches will shake out of place
and become bruised in transit. When the cover is nailed on the
crate it should have a bulge of about } inch; this can be
secured by having the center till slightly higher than the end tills.
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When the peaches are uniform and of good size, a rapid
packer can pack from 175 to 250 crates a day. An ordinary

Fic. 18

workman should be able to pack from 125 to 150 crates a day.
In both cases, however, in order to pack the number of crates
just given, a packer must be kept supplied with peaches and
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Fic. 19

(c)

crates and have a convenient packing table. Peaches of
varicties such as the Elberta can be packed much more rapidly
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than those of varieties like the Greensboro and Champion, as
they are more uniform in size and maturity.

48. The packing of peaches in the flat Pacific-coast boxes
is much the same as the packing of apples in bushel boxes.
The peaches are carefully graded to size, wrapped in paper, and
arranged in layers. Generally they are arranged in two layers,
but in the case of very small peaches three layers are sometimes

(a)

(b)
F1c. 20

necessary to fill a box; as a rule, however, it docs not pay to
pack extremely small peaches in boxes. As explained pre-
viously, the boxes are of various depths; the height of box to
use will, of course, depend on the size of the pcaches to be
packed. A convenient packing table is necessary, and the
sheets of paper, which are usually 7 in. X 7 in. or 8 in. X8 in.
in size, should be placed where they are convenient to the packer.
249—7
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As a rule, the diagonal style of pack is employed, the peaches
being arranged in the so-called 2-2, 2-3, or 3-3 packs, which
are illustrated, respectively, in Fig. 19 (a), (b), and (c), which
show the arrangement of the peaches in the first layer. In
each form of pack the second layer is arranged so that the
peaches do not come directly over those in the first layer.
Fig. 20 illustrates the appearance of boxes of peaches after
being packed; in (a) is shown a 2-3 pack and in (b) a 2-2 pack.

49. The number of peaches in the rows that run lengthwise
of a box, or the tiers as they are commonly called, will vary,
of course, with the size of the fruit and the method of packing.
The number of peaches in a box will vary with the style of
pack and the number of peaches in the rows. In Table I is
given data concerning the commonly used box packs.

TABLE 1
DATA CONCERNING BOX PACKS

Packs N umbi(;r ’CI)‘E 01;" Scaches | Numb(i’.; (])Bfoi’caches
373 9-8 102
373 8-8 96
33 8-7 90
373 7-7 84
3-3 7-6 78
33 66 72
2-3 77 70
2-3 7-6 65
2-3 6-6 60
2-3 6-5 55
2-3 5-5 50
2-2 5-5 40
2-2 5 -6 44
2-2 6-6 48
2-2 6-7 52
22 7-7 56



47

PiG. 21

F1G. 22



48 PEACH CULTURE §11

The peaches should be pressed into the box firmly so that
each layer is snug and the sides are slightly bulged. The cover
should press firmly on the top layer so that each peach in the
box will be held in position.

50. Labeling of Peach Packages.—A comparatively
recent practice among growers of peaches is to place an attract-
ive label on cach package of fruit. This practice is to be highly
commended, as a label not only adds to the attractiveness of a
package but is a mcans of advertising the product of individual
growers. However, it pays to label only uniform, high-grade,
well-sorted, and carefully packed fruit; there is little to be
gained by labeling inferior fruit. Some peach growers have
their labels registered in the United States Patent Office. This
gives them exclusive use of the label. In Fig. 21 are shown
forms of labels. The two small labels at the top are used
as supplementary labels to specify the grade of fruit in a
particular package. These labels are red and white, and are
very attractive. Another form of label is shewn in Fig. 22.

MARKETING

51. Methods of Selling.—The sclling of peaches differs
somewhat from the sclling of apples and pears. Peaches are
so perishable that they must be sold soon after reaching the
market. In view of this fact, there is alway the possibility of
overstocking the market at receiving centers. Individual
growers and associations can do much toward obviating this
difficulty. They can, by means of telegraphic reports, learn
of the supply at the different central markets and avoid sending
a surplus to any onc market.

The sclling of peaches on a local market is much simpler than
sclling on a large central market. In selling on a local market,
a grower generally sells direct to the consumer or to grocers.
He should watch his market, however, and avoid, if possible,
the placing of fruit on sale when the supply is large.

Fruit dealers at the large markets often have buyers located
at central shipping points, and growers can often dispose of
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their shipments advantageously to these buyers. There is
always a likelihood, however, that the several buyers that are
at a shipping point will agree to offer a certain uniform price for
each load of peaches offered to them. By such an agreement
they can keep the price low. But if competition among the
buyers can be brought about, the prices offered are likely to
be satisfactory.

Growers shipping to a market center must, as a rule, depend
on commission merchants. It is always well to ascertain the
standing of a commission man before consigning fruit to him.
In order to learn which dealers give the best prices, it is a good
plan to divide a shipment occasionally, sending a part of it to
one dealer and a part to another, and then check the returns.
Some commission men who handle peaches make a specialty
of selling first-class fruit; others specialize in medium or low-
grade fruit. In view of this condition, growers will find it to
their advantage to ship their first-class fruit to merchants who
deal in this class, and their medium or poor quality fruit to
dealers who specialize irl these classes.

A grower’s reputation for honest and uniform packing is an
important asset in the selling of peaches. When a commission
dealer receives a consignment of fruit from such a grower he
is not obliged to open every package to determine its quality,
and he can safely recommend and sell such fruit to exacting
customers, often at prices somewhat above the markct.

In order to avoid losses, a grower should keep daily accounts
of the number of crates, boxes, or baskets of fruit shipped, the
grade and number sent to the different dealers, and the returns
received from each consignment.

52. Precooling of Peaches.—Peaches, when picked, are
often at a temperature of from 80° to 90° F. If they are packed
in a warm car at this temperature they will remain warm
throughout the time they are in transit, the ripening process
will continue, and as a result, especially if shipped for a long
distance, they will reach the market in a soft or wilted condi-
tion. Formerly, many long-distance shipments were made in
box cars and returns were very often unsatisfactory. The next
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step in advance was the shipping of fruit in refrigerator cars.
However, if peaches are packed in a refrigerator car at the
picking temperature, there is a likelihood of some of the pack-
ages spoiling, as from 1 to 2 days are required for a car of fruit
to cool thoroughly, even if the car is properly iced. The loss
of pcaches in refrigerator cars sometimes is as high as 35 per
cent. It should be stated, however, that little loss will occur
if the packages are not stacked too high in the car and the car
is properly iced in transit.

Experience proves that much loss of peaches in transit can be
avoided if the fruit is cooled to about 40° F. before it is shipped.
This process is known as the precooling of peaches. One method
employed by transportation companies is to provide large cool-
ing rooms at central shipping stations where the loaded cars
can be placed until the fruit is cool. Disadvantages of this
method are that the fruit must be assembled at only a few
points along a transportation line, and that considerable time is
necessary for the precooling. Another method of precooling
is to force cold air through cars loaded with peaches until the
fruit is sufficiently cooled for shipment. This method seems
to be as promising as any thus far devised.

53. Cold Storage of Peaches.—If peaches are picked
just before the softening stage is reached and are placed in
storage immediately at a temperature of about 32° to 34°F.
they may be held in an edible condition for several weeks.
Unless the peaches are being held for exhibition purposes, a
temperature lower than this should not be employed, as other-
wise the fruit will lose its texture and flavor.  Peaches in storage
should be placed in rooms by themselves, as they readily absorb
odors from such matecrials as vegetables and meats. In addi-
tion, they arc likely to absorb odors of pine wood and in a short
time may become inedible.

Although it is possible to keep pecaches in storage, it is only
occasionally that it is of commercial advantage to do so, because
fresh fruit is sent to the market continually during the peach
season, and besides, there is the likelihood of the fruit losing
its flavor or absorbing undesirable odors.



PLUM CULTURE

SPECIES AND IMPORTANT VARIETIES OF
PLUMS

IMPORTANCE OF PLUM GROWING

1. At the close of the 19th century the plum ranked third
in commercial value among orchard fruits grown in America;
it was outranked only by the apple and the peach. A remark-
able gain was made during the decade ending with 1899, both
in the number of trees planted and in the yield of fruit, the
actual gains in the United States being 334.9 per cent. in the
number of trees and 304.1 per cent. in the yield of fruit. These
great increases were due to the extensive planting of prunes
on the Pacific coast and to the planting of native and Japanese
plums throughout the country. The extension of the industry
was less during the years 1900 to 1910, due to low prices for
the dried fruit on the Pacific coast and in the East to the lack
of organization for distribution and to disappointment in regard
to the quality of the fruit of the Japanese plum trees that came
into bearing.

Plum growing is largely confined to ten states, namely,
California, Oregon, Washington, Idaho, New York, Michigan,
Ohio, Iowa, Texas, and Arkansas. These states produced
82 per cent. of the plum crop of the United States in 1899; four
of these states, California, Oregon, Washington, and Idaho grow
prunes largely; Iowa, Texas, and Arkansas, produce the native
and Japanese varieties; New York, Michigan, and Ohio grow
most of the domestica plums that are sold fresh. A large part
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of the plums produced in the western part of the United States
are grown for the purpose of drying, although at the present
time large shipments of fresh plums are made from the Western
to the Eastern States, and, due to the improved refrigerator
service, the precooling of fruit, and the excellent methods of
picking and packing in vogue in the West, these shipments
are more liable to increase than to diminish, unless the eastern
growers develop a better quality of fruit than they have yet
supplied. The eastern growers are at present not well organ-
ized; in fact, they are practically unorganized, and their ship-
ping facilities 50 miles from market are no better than those
from the West 3,000 miles away, since it costs practically the
same to ship in small quantities 50 miles by express that it
does to ship 3,000 miles by the carload. Because of cooper-
ation among the growers of the West, they are able to secure
reasonable freight rates and frequently their fruit arrives at
its eastern destination in much better condition under refrig-
eration than small shipments sent 50 miles by express.

Owing to western competition, plum growing in the Eastern
States has not been actively pushed in the past; in fact, it has
been neglected, and in many cases orchards have been pulled
out; however, the time is now ripe for increased attention to
the plum crop and for a study of varieties having high quality
and good shipping characters.

CLASSIFICATION OF PLUMS

2. The plums grown in the United States may be classified
into four groups: (1) The European group, which consists of
plums introduced into America from Europe; (2) the native
group; (3) the Japanese group, which consists of plums intro-
duced into America from Japan; and (4) the hybrid group.

3. European Group.—Of the European group of plums
only two species, the Prunus domestica and the Prunus insititia,
are of sufficient importance to the grower to be worthy of
consideration.
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4. The Prunus domestica is a species that is probably
indigenous to the Caucasus Mountains and the vicinity of the
Caspian Sea, and some of the varieties produce fruit of the
highest quality. The species was introduced into Europe
by the Huns, Turks, Mongols, and Tartars, with whom the
dried fruit, or prune, was a staple. The trees of the domestica
species are comparatively weak in constitution, need an equable
climate, and cannot endure extremes of heat and cold, wet
and dry, and also suffer extensively from parasitic insects and
diseases.

The area of America in which the varieties of the domestica
are successfully grown is limited, consisting of small areas in
Nova Scotia, Quebec, and Central New England, and a com-
paratively large area in Western New York. In Southern
New York few domestica plums are grown. They are grown
in small areas in Southern Ontario and Michigan; from this
westward, domestica are not found until the irrigated valleys
of the Rocky Mountains and the Great Basin are reached.
They are most extensively grown in the parts of California
along the Pacific coast.

The habit of growth of the domestica species is illustrated
in Fig. 1, which shows a tree of the German Prune variety.

5. The Prunus insititia is a species of plum found grow-
ing wild in nearly all temperate parts of Europe and in Western
Asia. The original habitat is supposed to have been Southern
Europe and the adjoining parts of Asia. By some botanists
the insititia is considered to be a variety of the domestica, but
by the majority of botanists it is considered to be a distinct
species.

The trees of the insititia are readily distinguished from those
of the domestica, being smaller and having more ovate leaves.
The fruit is smaller, more nearly round, more uniform in shape,
and with a less distinct suture than the fruit of the domestica.
The color of the fruit is usually either purple or yellow with
no intermediate colors. The fruit is much less variable than
that of the domestica. All varictics of this species are hardy,
thrifty, and productive, and grow with much less care than is
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required by the domestica. The insititia grow readily from
suckers and also come true to seed.

6. Native Group.—The native plums of North America
were early brought under cultivation and developed, and today
they constitute one of the most important of the four groups
of plums. The cultivation of the native American plums has
developed many distinctly diverse types, and for this reason
the native plums have been classified into a large number of
species. Only four of these species, however, are of sufficient
importance to warrant discussion here. These are Prunus
Americana, Prunus hortulana, Prunus mnigra, and Prunus
munsoniana.

7. The Prunus Americana is the predominant native
plum, and is found from Maine to Florida and from Mexico
to Canada. Plums of the Americana species grow wild in
nearly all parts of the country, and are hardy in the Mississippi
Valley, where the European plums will not survive, but thus
far under cultivation there has been comparatively little
improvement in the plums of the species. The trees are some-
times found growing in swamps that may be submerged for
part of the year; they prefer moist land, although they are
sometimes found on comparatively dry upland, and they scem
to prefer soils containing considerable lime. The plant is,
generally speaking, a bush with a thick, thorny top; it attains
a height of 15 or 18 feet, and occasionally a height of 30 feet.
The fruit of the cultivated varieties is yellowish or reddish in
color, is clingstone, and varies in size from that of the Damson
variety to that of the Green Gage variety. The flavor is
usually pleasant and is best when the fruit is fully ripe. The
skin of plums of the species is somewhat astringent, but if this
is removed the flavor of the fruit is hardly surpassed by that
of a plum of any other species.

8. The Prunus hortulana is a species of native plum
of which there are a number of valuable varicties that are
adapted to a wide range of climate. Thesc plums are well
adapted to the Southern States and to the Mississippi Valley.
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The hortulana plums are suitable for preserves, for spicing,
and for jelly, but are too acid and the flesh clings too tcna-
ciously to the stone to make them desirable for dessert or
for ordinary culinary purposes. The flesh is firm, the skin
tough, and they ship and keep well. They are the latest of
the native plums to ripen, consequently they cxtend the plum
season materially. Certain varieties make good stock on which
to graft varieties of the same and other native species.

9. The Prunus nigra is the native plum of Canada and
is often called the Canada plum. The plums of this species
grow further north than those of any other American species,
being found as far north as Newfoundland and the Strait of
Mackinac. They are common in New York and New England
and have been reported as growing in the Appalachian Moun-
tains as far south as Northern Georgia. The varieties of
Prunus nigra are important because they endure more cold
than the varieties of the Americana, and as the trees of the
species have tough wood they are more able to withstand the
weight of snow and the stress of winds in northern regions
than are the trees of other species. As the plums ripen early
they may be grown with more certainty than other plums in
regions where the season is short. The fruit is more oblong
in shape, darker in color, has less bloom and a thinner skin
than that of the Americana.

10. The Prunus munsoniana is the most important
species of native plum in the southern part of the United States,
and some varieties are hardy as far north as Geneva, New
York. The fruit of this species is of particular value for dessert
and culinary use; it is attractive in appearance, is bright col-
ored, and has a thin skin. This species of plum forms dense
thickets in its native habitat. When budded and grown in
orchards, the tree attains a height of 25 feet or more.

11. Japanese Group.—The plums of the Japanese group,
which were introduced into America less than 50 years ago,
belong to the species known as Prunus triflora. China is
supposced to be the native home of the plums of this species,



§12 PLUM CULTURE 7

although they have been grown in Japan for many years.
They show a very wide range of adaptability; they are vigor-
ous and productive, come into bearing early, and are com-
paratively free from diseases. The fruit is generally large,
handsome, and moderately good in flavor, but inferior to that
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of the domestica species. The triflora plums are grown both
in the Southern States and in the Northern States; they are
closely related to the native American plums, but are larger
and better in flavor. They have shown a marked tendency to
vary when grown under different conditions.
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The habit of growth of trees of the triflora species is illustrated
in Fig. 2, which shows a tree of the Burbank variety. The fruit
on this tree should have been thinned.

12. Hybrid Group.—The hybrid group of plums con-
sists of a large number of varieties that have been produced
by crossing plums of one species with those of ‘another. The
number of new species is being constantly increased through
crossing, and many of the hybrids thus produced have proved
to be of excellent quality.

IMPORTANT VARIETIES OF PLUMS

13. Some of the important varieties of plums grown in
America are named and briefly described in the following list:

14. The Abundance, or Botan, plum is a variety of the
triflora species that has been much overplanted in America.
There are scveral distinct strains of the variety grown, but the
fruit of all strains is subject to brown rot and drops so readily
that it must be picked before it is ripe. The color is pinkish
red to dark red.

15. One of the best varieties of plums grown in America
for the production of prunes is the Agen, which belongs to the
domestica species. There are many strains of this variety,
all of which are excellent for home orchard or for commercial
purposes. The trees of the variety bear regularly and heavily.
The fruit hangs well on the tree, is rich in sugar and solids,
and is very good for preserving. The defect of the fruit is
lack of size.

16. The name Apple is applied to a hybrid variety of
plums. The trees of this variety are robust growers. The
fruit is large and has firm, compact, red flesh. It has excel-
lent kecping qualities, but is of a peculiar flavor, which makes
it inferior for dessert or culinary usc.

17. The Archduke is a well-known variety of the domes-
tica species. The trees of this variety are medium growers.
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The fruit is a rich, dark-purple color. It keeps and ships well
and is suitable for both home and market use. Fruit of this
variety is illustrated in Fig. 3.

18. The Arctic is a variety of the domestica species.
The trees of this variety are small but hardy and productive.
The fruit is blue in color and medium in size. It ripens about
mid-season.
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19. One of the best of the plums is the Bavay, which is a
variety of the domestica species. This varicty has been devel-
oped from the Green Gage variety, which will be described
later. The trees of this variety are of medium size and are
vigorous growers. The fruit ripens late and keeps well. It is
excellent for dessert and is also good for canning. It is good
in flavor, although in this respect it is not quite equal to the
Green Gage.

20. The Bradshaw is a variety of the domestica species.
The trees of this variety are hardy, productive, and regular
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bearers. The fruit ripens in the peach season, which is a fault
of the variety, because at this time there is not the demand
for plums that there is at other seasons. However, the fruit
is moderate in flavor and ships well.

21. The Burbank plum is a variety of the triflora species.
The trees of the variety are vigorous in growth but the wood
is somewhat brittle. The fruit is red in color and handsome.
It kecps and ships better than Abundance and ripens 1 week
later.

22. A hybrid variety of the native plums is known as the

Compass. This variety has been extensively advertised to be
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of commercial value for the Northwest. However, the fruit
is small and of poor quality, and the variety is of no value unless
it can be grown in regions where better varieties will not live.

23. The Crittenden is a varicty of the insititia species
and an offspring of the Damson variety. The variety is some-
times called the Cluster Damson and sometimes the Farleigh.
It ranks high among the plums produced in England but is
not a great favorite in America. Trees of this variety are of
medium size and productive. The fruit, which is illustrated
in Fig. 4, is of medium size and slightly necked. It is purplish
black in color and is covered with a thick bloom. The flesh
is greenish yellow, firm, medium juicy, and tender.
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24. The Damson is one of the oldest and best varieties
of the insititia species. The name of this variety is a corruption
of the name Damascus, near which city the variety is said to
have originated. The Damson variety shows great adaptability
to various soils and climates. In hardiness, vigor of tree, and
productiveness it is scarcely surpassed by any variety. The
fruit is medium in size, oval, and usually black. There are a
number of varieties of insititia that are offspring of the Dam-
son variety but have been propagated under different names.
These varieties are often grouped together and are spoken
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of as the Damson group. Many of these varictics excel the
original Damson in quality of fruit.

25. The Diamond is one of the varieties of the domestica
species. Trees of this variety are vigorous, hardy, and pro-
ductive. The fruit, which is illustrated in Fig. 5, varics in
color from a reddish purple to a purplish black. It is large,
well formed, and ships well, but the flesh is coarse and the
flavor poor, and for these reasons it is rather disappointing for
market fruit.

249—8
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26. The French is a variety of the insititia species and
is an offspring of the Damson variety. It is often called the
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French Damson. The trees of this variety are large, hardy, and
bear abundantly and annually. The fruit, which is illustrated
in Fig. 6, is larger than that of any other varicty that has
developed from the Damson. In color the fruit is dull black
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and is covered with a thick bloom. The flesh is greenish in
color and is swect and juicy.
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27. Frogmore is a variety of the insititia species and one
of the best of the cffspring of the Damson variety. The trees
are small and have thorny branches. They are round topped,
hardy, and very productive. The fruit, which is illustrated in
Fig. 7, is clingstone; it is medium in size, and purplish black in
color, overspread with a thick bloom. The flesh is of a golden
color. It is tender, sweet, and juicy.

28. The German, or German Prune, a variety of the
domestica species, is one of the oldest plums under cultiva-
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tion. There are several strains of the variety. The trees are
medium to large in size. The fruit, which is illustrated in
Fig. 8, is purplish black in color and has a yellowish-green flesh;
it ripens late in the season.

29. The Golden Drop is a variety of the domestica
species. It is one of the best of the yellow plums, but is fit only
for the home garden.

30. The Grand Duke is a variety of the domestica species.
Trees of this variety are rather late in coming into bearing,
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but the fruit, which is illustrated in Fig. 9, is large and hangs
to the tree well. In color, it is dark reddish purple or purplish
black and overspread with a thick bloom. The plum has a fairly
good flavor and is especially good for canning. It ships well.

31. The Green Gage, which is also known as the Reine
Claude, has been for many years the standard variety of the
domestica specics and deserves a place in every orchard where
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the domestica can be grown. A large number of varieties of
exccllent quality have been developed in America from the
Reine Claude. The trees of the varicty are of medium size
and productive, but grow very poorly in the nursery and are
likely to sun scald. The fruit is of good size, yellowish green
in color, and uncxcelled in quality.

2. The Guelt is a variety of the domestica species. The
trees come into bearing ecarly and bear abundantly, and the
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fruit ships well. Because of these facts the variety is a stand-
ard, although the fruit is of poor quality. The fruit, which is
illustrated in Fig. 10, is medium in size and in color is a dark-
purplish black overspread with a thick bloom.

33. The Hawkeye, which is a variety of the Americana
species, seems to be well adapted to cold climates. The trees
are of medium size and hardy, and they bear annually and
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abundantly. The fruit is above average in size and dark red
in color. The plum is sweet, has a sour skin, and is of good
quality but seems to be casily infected with brown rot.

34. The Italian Prune, which is one of the most widely-
grown varieties of the domestica species, is the leading plum
grown in the Pacific Northwest. The trees of this varicty are
large, hardy, productive, and regular bearers, but are capricious
as to soil and climate, and seem to be susceptible to disease.
The fruit, which is illustrated in Fig. 11, is large, purple in color,
attractive, and of fine flavor. It ships well.

35. The Lombard, which is one of the most easily grown
varieties of the domestica species, is now grown rather
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extensively in some states for canning purposes. The trees are
‘hardy, productive, and regular bearers, and young trees are
much used as stocks on which to graft weaker varieties. The
fruit is of good size and appearance. Its color is purple over-
spread with a thick bloom. Its quality is fairly good for can-
ning but very poor for other purposes.

36. The Middleburg is one of the best varieties of the
domestica species for planting in the region of New York. The
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trees of this varicty are of medium size, hardy, and usually
productive. The variety is excellent for home-orchard col-
lections and may be grown commercially with profit. The
fruit is somewhat surpassed in appearance by other purple
plums, but few are better in quality.  As illustrated in Fig. 12,
the fruit is of good size. It varics in color from a light to a
deep purplish red overspread with a thick bloom. These
plums ripen late, hang to the tree well, and keep and ship well.
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387. The first of the native group of plums to receive a name
was the Miner, which is a variety of the hortulana species.
This variety is extensively grown in the Middle West, and from
it many valuable varieties have been developed. It is unpro-
ductive unless cross-fertilized. The trees are robust and usually
productive. The fruit is of medium size, dark red, of good
quality, and is especially suited for culinary use. It is some-
what late in ripening and is comparatively curculio proof.
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38. The Monarch is one of the most popular of the recently
introduced varieties of the domestica species. The trees are
of medium size and vigor. The fruit is of good size and form,
and, being of a rich, purple color, presents a handsome appear-
ance. The quality, however, is not of the best, but it ranks
well with that of other purple plums. The fruit ripens latc.

39. The Moreman is the hardiest varicty of the hor-
tulana species. The trees are vigorous growers. The fruit
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is bright red and of pleasant flavor, but is small and for this
reason not so satisfactory as that of several other varieties
of this species.

40. The best late variety of the triflora species is the
October, which is, however, not especially desirable. The
trees are late in coming into bearing and cannot be depended
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on to bear satisfactory crops regularly. The fruit is large,
dark red, juicy, and of good flavor.

41. The Pond is a varicty of the domestica species. The
trees of this varicty are of medium size and vigorous in growth.
The fruit, which is illustrated in Fig. 13, is larger than that of
any other varicty of the domestica. It is purple in color and
presents a very pleasing appearance, but is only fair in quality.
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42. A plum especially adapted to northern latitudes is the
Pottawattamie, which is a variety of the munsoniana species.
The trees of this species are dwarf, vigorous, and productive,
and will grow as far north as the 44th parallel. The fruit is
medium in size and of a currant-red color. It is pleasant in
flavor and of fair to good quality.

43. The Quackenboss is a variety of the domestica
species. The trees of this variety are large, vigorous, and
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hardy, but do not have the reputation of being fruitful. The
fruit, which is illustrated in Fig. 14, is of large size, has a dark
purple color, and is covered with a heavy bloom. It is sweet
and of pleasant flavor, and is an excellent market plum.

44. The Satsuma is a variety of the triflora species. The
trees of this variety are medium to large in size. They are
fairly hardy and are moderately productive. The fruit, which
is illustrated in Fig. 15, is of medium size and has a dark, dull-
red color; the flesh is a dark purplish red. The fruit is the best
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of the red-fleshed plums for either dessert or culinary purposes.
It keeps and ships well, but when grown in the Southern States
is subject to brown rot.

45. The Shropshire, which is a variety of the insititia
species, is probably the best known of the varieties that have
developed from the Damson variety. The trees surpass
those of all other varieties of insititia in vigor, hardiness, and
freedom from disease, and these qualities make the variety a
general favorite. The fruit, which is illustrated in Fig. 16,
is one of the best plums for culinary purposes and may also be
eaten out of hand with relish when fully ripe or after a light
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frost. The fruit is of very good size and quality, but in both
of these respects it is surpassed by that of the French variety.
The color is purplish black overspread with thick bloom.

46. The Washington is a variety of the domestica species
and onc of the best of the varieties that have been developed
from the Green Gage. The trees of this variety are large,
vigorous, hardy, and very productive. The fruit, which is
illustrated in Fig. 17, 3s large for a variety developed from the
Green Gage; in color, it is greenish yellow or light yellow;
in flavor, it is fine. These plums are unsurpassed for dessert
purposes and they keep and ship well.
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47. The Wayland, a variety of the hortulana species,
is especially valuable for growers in the South and the Middle
West, as the trees are able to withstand hot, dry weather better
than those of any other species. The trees are large, hardy,
and productive. The fruit, which is illustrated in Fig. 18,
is small and of a dark, currant-red color. It is sour but of fair
to good quality and is excellent for jellies and preserves. The
fruit ripens very late.

48. The Wild Goose plum is a variety of the munsoniana
species. It is probable that more trees of this variety are cul-
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tivated than of any other native plum. The trecs are very
large and vigorous, but should always be planted near some
other native variety for cross-pollination. The fruit, which
ripens very early, is of medium size, bright red in color, and of
good flavor. The skin of the plums of this variety is tough,
which makes them especially good for shipment and for long
keeping.

49. One of the standard native plums is the Wolf, which
is a variety of the Americana specics; it is well adapted for
growing in the northern part of the Mississippi Valley. The
trees of this variety are large, vigorous, hardy, and productive.
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The fruit is small to medium in size and dull crimson in color.
It is freestone and fair to good in quality.

50. The Yellow Egg plum is a variety of the domestica
specics. The tree is large, hardy, and productive. The fruit
is the largest and handsomest of the yellow plums, but is fit
only for culinary use.

PLUM-ORCHARD ESTABLISHMENT AND
MANAGEMENT

NURSERY TREES

51. Methods of Propagation.—In some parts of Amer-
ica plums are propagated by means of sprouts from the base
of old treecs. This can be done only in the case of trees growing
on their own roots, otherwise the sprouts will not be of the
same variety as the tree from which they are taken. It is said
by somec growers that this method of propagation produces
trecs that sent up many sprouts from the roots. This method
is inexpensive, but it is not used cxtensively. Plums are gencr-
ally propagated either by grafting or by budding. The stock
may be grown from secd by the orchardist or 1-year-old stock
may be purchased from importers. The method of grafting
generally used is to root graft on 1-year-old stock. Top graft-
ing of old plum trces is practiced very little. It is, however,
used in some cases to renew the tops of trees that have been
broken. When plums arc propagated by budding, 1-year-old
trees are secured for stock. The roots and tops are trimmed
and the trees set out in the spring. Thorough cultivation is
maintained throughout the season, and the stock is budded as
soon as the buds mature on the parent trees, which is some
time in August. The bud remains dormant until the following
spring, when growth starts and the top of the stock should be
cut off just above the bud. The tree may be dug the following
fall and sold as a 1-year-old tree, the age of the bud being con-
sidered, or the tree may be allowed to grow for another year
and sold as a 2-year-old tree.
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32. Stocks for Propagation.—Plums are successfully
grown on a number of different stocks. The kind of stock used
by nurserymen depends on the variety of plums to be grown,
the type of soil, and the location in which the tree is to be
grown. There is, however, comparatively little experimental
data on the subject. A fruit grower generally accepts the
stock his nurseryman claims to be best for his conditions.
In New England and the North Atlantic States, Myrobalan
stock is generally used, although some of the Japanese plums
are worked on the peach, especially for sandy land, and some
of the native species are worked on Americana stock. For
the Gulf States and north to Southern Pennsylvania the peach
is preferred, especially for light soils, with the Myrobalan as
second choice. For the interior region west of the Atlantic
States, north of the Gulf States, and east of the Mississippi
River, the Myrobalan is used as stock for the European plums
and for most others, although some nurserymen prefer the
St. Julien as a stock for the domestica and some varieties of
the insititia, but object to the high cost of importing this
variety. In this region the peach is generally recommended
for the triflora species and Americana stock for the native
species. In the states in the northern part of the Mississippi
Valley all plums must be worked on native stocks, and in
this region nothing but native varietics are grown. On the
plains, the Myrobalan is used almost exclusively for European
varieties and most largely for the triflora varieties, with the
peach second, and Americana stock is used for the native
varieties. In Oklahoma, Texas, and New Mexico the Amer-
icana is used. On the Pacific coast the Myrobalan and the
peach are used in about equal numbers, the first for heavy
soils and the latter for light soils. The almond is sometimes
used in California, and some plum growers in that statc propagate
their own trees from suckers.

In New York, the Myrobalan stock is used almost exclu-
sively, because when grown on this stock, the trees at 2 years
of age are larger and finer than those grown on other stocks.
Other advantages are that the stock is cheap, is casy to bud,
makes a good union with nearly all varietics, and can be
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imported in large numbers from France. The defects of the
Myrobalan as a stock are that there is considerable variation
on account of the stock being grown from seed, that in the
South it suckers badly, and that in the colder states, on
the great plains, and even in the coldest parts of New York,
the roots are winter killed.

Formerly St. Julien stock was used to some extent, and some
growers still claim that it is a much better stock than any other
for the domestica and certain insititia varieties, including the
Damson. This claim is based on the belief that the trees are
longer lived, more thrifty, more hardy, and sucker less. Its
disadvantages are that it is expensive, hard to obtain, dif-
ficult to bud, and the stock is subject to fungous troubles in
the nursery row. It does not make a good tree at 2 years old,
and in order to keep the stock true to type it must be propagated
by layering. Where the soil and climate are favorable to its
growth, the peach is largely used as stock for plums, becausc
it makes a quick growth, the trees come into bearing early,
and the roots do not produce sprouts. For the domestica and
for the Damson varieties of the insititia, the peach is not good
stock, as the roots are less hardy than the tops and some varic-
ties make a poor union. Peach stock makes a good union with
the triflora varicties, but peach borers are sometimes trouble-
some when peach stock is used.

The Marianna plum has been used largely in the Southern
States as a stock. It is believed to be a hybrid between Myrob-
alan and the native Chickasaw plum and is propagated from
cuttings, but is not hardy in the North. In the colder parts
of the great plains and as far east as Wisconsin, the Americana
scedlings are the best stocks to use for growing the native
plums, which are the only ones adapted to these sections.
The disadvantages of this stock are that the seed is expensive
and the trces sucker rather badly. The western sand cherry
is used as a stock for dwarfing varieties of plums. This stock is
extremely hardy and produces trees that bear early and abun-
dantly and are able to endure a colder and drier climate than
trees grown on most other stocks. The sand cherry is some-
times budded on Americana scedlings and grown for its fruit.
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53. Selecting of Nursery Trees.—The general tendency
of purchasers when buying trees is to demand a large tree,
and the nurseryman has catered to this demand by charging
more for large than for small trees; in fact, the trees are sold
by height and caliper, and a tree 1 inch in caliper and 6 feet
tall is considered to be worth more than a tree § inch in
caliper and 6 feet tall. A sliding scale of prices is fixed so that
a tree of $ inch caliper and 5 feet tall is sold for still less.
The caliper is taken 2 inches above the bud and the height is
taken from the bud to the top of the limbs.

Experience has shown that a large tree is not the best to
plant. A strong 1-year-old tree 3 to 4 feet in height is a better
tree to plant than the best 2-year-old tree, as more of the root
system is taken up with the tree, whick is easier to dig, easier
to plant, and less costly to ship, and at the end of 4 years will
probably show better growth than a 2-year-old tree planted
beside it. Another advantage of planting small trees is that it
is much easier to form the head on a 1l-year-old tree than on
a 2-year-old. The disadvantage to the nurseryman in selling
the 1l-year-old trees is that there are frequently trees in the
block that may be sold as light grades at 2 years old that
would be too small to sell at 1 year old, and if only the best
trees are sold, a higher price for each tree must be secured.

54. Description of a Good Nursery Tree.—A good
nursery tree should be on roots adapted to the locality in which
it is to be planted, and should be well grown for the variety.
Varieties, however, differ considerably in growth. For exam-
ple, a Lombard will have a straighter trunk and be larger than
a Green Gage of the same age. A tree for planting should be
free from diseases and insect pests, should have a good root
system, and should have normally matured its buds before being
dug. Many nurserymen practice stripping the leaves from
young trees early in the fall to compel the tree to ripen its
wood to be ready for early shipment. Trees that have been
stripped are not so vigorous as those that are allowed to mature
normally, and they make a poor growth the first year after
planting. Fig. 19 (a) shows a No. 1 grade, 2-ycar-old, German
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Prune tree. This tree measured 4 feet 11 inches above the bud
and 7 inches below and calipered i} inch; {%) shows a No. 2
grade, 2-year-old, German Prune tree that measured 5 feet 1inch

(a) (b) )
FiG. 19
above the bud and 8 inches below and calipered £ inch; (c) shows
a No. 3 grade, 2-year-old, German Prune tree that measured
4 feet above the bud and 7 inches below and calipered % inch.

ESTABLISHMENT OF THE ORCHARD
55. Influence of Climate on Plum Culture.—Climate
is one of the most important factors in plum culture, for- it
largely determines what varieties can be grown in a locality
or whether plums can be grown at all. Extremes of heat and
cold are unfavorable to plum growing, and cold, wet, or windy
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weather at blooming time materially reduces the yield. At
the Geneva, New‘York, Experiment Station, records show that
the condition of the weather at the time of bloom is one of the
most important factors in determining the plum crop, and that
during a period of 25 years, whenever the weather has been
warm and dry during blossoming time, there has been a good
crop of fruit, and that in years in which there were late frosts,
wet weather, low temperature, strong winds, or wide daily
ranges in temperature at the time of blooming there was little
or no plum crop, even though the trees bore an abundance of
bloom.

56. Character of Soil.—The plum will thrive on many
varieties of soil; the principal requisite is that the soil shall have
good drainage. The domestica varieties and some varicties
of the insititia do best in the eastern section of the United States
on rich clay loams, and the triflora varieties do best in the same
locality on lighter soils well adapted to peaches, the ideal being
sandy or gravelly loam. On the Pacific coast, plums are grown
on soils of various character, from light to he«:a.vy, in many cases
the fruit being grown under irrigation, by which means the
producer is able to control the moisture content of the soil.

57. Character of Site.—The site selected for a plum
orchard should be one that has good air drainage as well as
good soil drainage. Except in irrigated regions, undulating
land is better than level land for plum growing, because of the
better drainage. A situation on a northern slope no doubt
lessens the liability of injury from late frosts to some extent,
but some plum growers prefer a southeast slope, especially in
a region where late frosts are not a serious factor.

58. Preparation of the Soil for Planting.—If the site
selected for planting a plum orchard is not thoroughly drained,
the first thing that should be done in preparing the soil is to
drain the land. In many sections of the country where the
land is riot subject to washing during the winter, the plowing

- may be done in the fall, and if clover or some other leguminous
crop has been grown and is turned under at this time, good

249—9
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results will follow. The soil should be thoroughly prepared
as has been indicated for apples, and in case the land has been
in sod for several years it may be advisable to grow a cul-
tivated crop for 1 year previous to the planting of plums, in
order that the soil may become mellow and that troublesome
insects may be destroyed.

59. Planting.—If trees for planting arrive from the
nursery dry, they should be thrown into water for 24 hours
before planting. If the trees can be planted the same day
they are taken up in the nursery, they are more liable to grow
than when stored for some time. The holes should not be
dug far ahead of the planting if the spring is dry, and in setting
the tree it is imperative in all cases that the soil be compacted
tightly so as to leave no large air spaces round the roots. Great
care must be taken to prevent the roots from drying out before
planting, as plums are much more susceptible to injury in this
way than are some other fruit trees. The tree should be
planted about 2 inches deeper than it stood in the nursery,
and the surface soil should be left loose in order to form a
mulch, or a mulch of straw or manure should be applied about
the tree. .

Owing to the poor growth of trees that have been stripped
to insure early fall shipment, fall planting of plums has been
discredited, and most plantings are now made in the spring;
however, fall planting of trees that have normally matured
their foliage is probably advisable under some conditions.

The land is prepared and marked out for plum planting
as already indicated for other trees. When trees are to be
planted in the spring they should be set out as early as possible,
and they should not be pruned more than is absolutely neces-
sary. In the case of most of the domestica and some of the
insititia varictics four or five main branches and a leader are
left. The roots need not be pruned back except to remove any
that are injared, nor should the ends of the limbs that are left
be cut, as the terminal bud will start into growth much sooner
than any other; and the earlier the growth starts, the greater
will be the development of the tree during the first season.
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60. Spacing of Trees.—In the past there has been a
tendency to plant plum trees too close together. At the pres-
ent time the tendency is toward wider planting—from 12 to
20 feet apart. Trees of any free-growing variety should be set
at the latter distance. ‘

61. Arrangement of Varieties in the Orchard.—If
several varieties of plums are grown and soil and other con-
ditions are favorable so that they can be arranged in the orchard
at pleasure, it is always advisable to plant those that are to be
harvested first in the part of the orchard farthest from the pre-
vailing wind, and those that are to be harvested last at the side
of the orchard that gets the wind first. The object of this is
to prevent, so far as possible, the distribution of spores of
brown rot. These spores naturally attack the earliest maturing
fruit first, and if this is put to windward it will be a constant
source of infection to the whole of the orchard.

Many plums are sterile to their own pollen, and for this reason
it is necessary to plant close together two varieties that bloom
at the same time. With the domestica varieties and the Dam-
son varieties of the insititia there is not the same necessity for
this care that there is in the case of the triflora or the native
varieties. A good method to insure pollination is to plant
three rows of one variety, then three rows of another, and so on
alternately.

ORCHARD OPERATIONS

62. Tillage.—The best plum orchards are cultivated.
This usually consists of shallow plowing in the spring, followed
by constant cultivation until the end of July or August, when
a cover crop is sown. The cover crop may consist of clover,
cowpeas, soybeans, oats, or barley, or a mixture of these, with
Cow Horn turnips and rape, depending on the location. The
most desirable cover crop is some legume, because nitrogen
as well as humus is added to the soil when it is surned under.
In some localities it may be necessary to maintain cultivation
well into August, since the plum is a great water consumer
and cultivation to save moisture is frequently a very important



30 PLUM CULTURE §12

factor in its growth. However, this must not be carried on
so long that it will make the securing of a stand of the cover
crop difficult, especially in the more northern states. Orchards
in which cover crops are grown require less fertilizer than others
and are usually more productive. The cover crop serves many
purposes; it not only tends to check soil washing, but it adds
humus. and, in the case of legumes, nitrogen; it tends to better
physical structure of the soil; hastens maturity of the wood
in the fall and forms a protective covering in winter, and where
there are snows it tends to hold the snow, which also aids in
preventing root killing.

If any interplanted crops are grown in the plum orchard
during the first 2 or 3 years, they should be crops that
_permit of cultivation, and should be far enough removed from
the trees so that a cover crop can be grown in the strip near
the trees; however, most commercial orchardists feel that it
is better to devote all of the land to the trees.

The implements of tillage are those usually used in other
orchards. A spring-toothed harrow is a very useful tool for
surface cultivation during the summer.

63. Pruning.—The extent of pruning required by plum
trees varies with the species. The domestica varieties naturally
make good heads with little pruning, and need only to have an
occasional branch removed to keep the top from becoming too
dense. Many of the native plums produce trees that are
crooked, straggling, and unsightly, or that have dense, thorny
heads that make the gathering of the fruit very difficult. These
errors in growth must be corrected as much as possible by pru-
ning. However, many growers are of the opinion that native
plum trees should not be pruned as severely as apple trees.
On the other hand, it has been found necessary to prune some
of the triflora varieties of plums very severely. In fact, some
growers have recommended that a renewal system somewhat
like the system used in growing grapes be used for these plums,
because of the fact that they tend to make a long, trailing
growth each year. It is very important to remember, however,
that those who begin to prune heavily must continue it. Once
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begun, it must be consistently followed, and some growers
believe that those who pruned little may use other means to
check the growth and secure the same results. Early bear-
ing is in itself one means of checking the long growth, and the
judicious growth of cover crops and the stopping of tillage in
August, when the fruit buds are forming, will aid, although
even with these methods on certain rich soils it may be neces-
sary to use the shears to a considerable extent to head in the
growth of the triflora varieties each year.

Owing to the expense of picking, the fruit must be main-
tained where it can be reached easily. The aim is, therefore,
to keep the trees low; in some orchards they are absolutely
shorn off at a certain height and not allowed to make a growth
of more than two or three buds above this each year.

Two methods of pruning plum trees are commonly followed.
One is to allow a leader with four or five branches coming from
it, the leader being checked after it reaches a certain height.
This method is often used for the domestica and the insititia
varieties. The second method, which is often used for the
triflora varieties, is to remove the leader and allow four or five
branches to grow, forming the tree into a vase shape, or some-
what like an inverted umbrella. The branches should be from
4 to 6 inches apart on the trunk to prevent splitting. The
trees are usually headed about 2 feet from the ground. The
subsequent pruning consists of the removal of the limbs that
cross. Until the trees begin to bear, as little pruning as pos-
sible should be done; this tends to early bearing.

64. Fertilizing.—Practically no data is in existence from
which conclusions may be drawn concerning the benefits derived
from fertilizing plum orchards. It is a well-known fact, how-
ever, that plums do well on fertile soil, and no doubt in order
to secure the best results the soil of the plum orchard should
be maintained in fairly fertile condition. However, plum trces
are comparatively deep rooted, and because of this fact have
a large feeding zone. A plum crop does not draw hcavily
on the fertility of a soil, and it is claimed by some growers
that in case the soil of plum orchards is in a fairly fertile
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condition, the addition of fertilizer will not pay. This is a
matter that each grower can determine for himself by experi-
ment under his own local conditions.

65. sSpraying.—It is important to remember that plum
foliage is much more susceptible to injury by Bordcaux mix-
ture than is apple foliage. Bordeaux mixture should be applied
at less than half the strength of the solution used for apples.
About the right proportions are 1 to 2 pounds of copper sul-
phate and 2 to 3 pounds of lime to 50 gallons of water. Self-
boiled lime-sulphur and certain proprietary spray compounds
containing sulphur may be used on plum foliage with little or
no injury. The best insecticide spray for plums is arsenate of
lead used at the rate of 2 pounds to 50 gallons of water.

66. Thinning of Plums.—In order to produce first-class
fruit, it is usually necessary to thin the fruit on plum trees.
Plum trecs will often set from two to ten times as much fruit
as they should mature. This is especially true of some of the
Japanese and native plums. In some localities this thinning
of plums has become an established custom. In other local-
itics, however, it is very much neglected. Thinning should be
done immediately after the early-summer drop, often spoken
of as the June drop, occurs. No plum that can come in con-
tact with another should be left, and some growers claim that
the fruit should be thinned to be from 6 to 9 inches apart on
the branches. The best mcthod of thinning is by hand pick-
ing, and judgment must be used as to what fruit should be left
on the tree. This method of thinning is somewhat expensive,
but growers who practice it find that the quality of fruit secured
more than pays for the expense. Some growers attempt to
sccure the results of thinning by pruning off part of the branches
and others thin by drawing a fine-toothed garden rake over
the branches. Such methods are no doubt better than no
thinning, but are less desirable than hand thinning.

67. Plum-Orchard Renovation.—The plum tree is
usually not nearly so long lived as the apple or pear, and for
this reason does not offer as great possibilities of return from
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the renovation of old trees as are offered by the trees last men-
tioned. For this reason comparatively little has been done
toward renovating neglected plum orchards. When a plum
orchard is neglected for a number of years it declines so rapidly
that it is generally conceded by orchardists to be better policy
to plant new trees rather than to attempt to renovate an old
orchard.

HANDLING OF THE PLUM CROP

68. Harvesting.—Plums, unless for immediate home use,
should be picked a few days before they are thoroughly ripe,
and the greater the distance they are to be shipped the greener
they must be picked. Aside from the better shipping qualities
of plums that are picked before fully ripe, there are other
advantages in picking the crop at this time. Plums, if allowed
to become fully ripe on the tree, are much more liable to be
injured by brown rot than when picked green, and the skin of
many of the native plums is likely to crack if they are allowed
to ripen on the tree. Many of the varieties of the triflora
species may be picked from 6 to 10 days before the plums are
fully ripe, and they will develop both color and flavor after
picking. The domestica varieties are allowed to ripen on the
trees until they are well colored, but they must be picked while
still firm. There is no satisfactory mechanical device for
picking plums, and the work must be done by hand. The
stems should be left on the plums, because their removal breaks
the skin and causes early decay of the fruit. The stems also
help to hold the fruit in place in the package and prevent bruis-
ing. In harvesting the crop care should be taken to guard
against bruising the fruit or destroying the bloom.

69. Grading.—In the Eastern States comparatively little
grading of plumsisdone. In many cases the packages in which
the fruit is sold are taken to the orchard and the fruit is picked
directly into them. There is no reason, however, why the
Eastern growers should not grade their plums before shipment
and thus secure a better price. In some of the Western States
plums are well graded before being shipped.
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70. Packing.—Much of the success of the plum industry
depends on the proper packing and marketing of the fruit.
The size of the package to be used for plums depends on the
custom in the market to be supplied, but unquestionably the
plum grower will derive the greatest profit by marketing large,
first-class plums in small packages that the retailer can sell
over the counter. It is also found profitable to wrap fancy
fruit in tissue paper; in the case of ordinary fruit this would
probably not pay.

Wrapped fruit in small packages is shipped from the Far West
and even from South Africa to New York and arrives in good
condition. . Fruit shipped in small packages is damaged less
- by shipment than when shipped in large packages. As has been
said, the package to be used depends on the custom in the mar-
ket for which it is intended. Climax baskets made of wood
veneer and holding 4, 6, or 8 pounds are often used for plums.
The six-basket Georgia peach carrier is sometimes used for
fancy fruit; a carrier holding the same quantity and contain-
ing nine shallower baskets is also very good for shipping fancy
plums. Peck baskets and half-bushel baskets are used in some
places for shipping plums. These large packages should be
used only for ordinary fruit; fancy fruit will bring a much better
price in small packages.

71. storing.—Thus far plums have not been grown with
the idea of storing the fruit, although there is no doubt but that
in the future varieties will be developed with this in view.
Some of the newer varieties, as for example the Apple, are
capable of being held for several weeks after picking. Late
plums and some of the prunes, with ordinary care, may be held
3 or 4 weeks in common storage without any extraordinary
precautions. This is also true of some of the Damson varie-
ties and a number of the other European varieties, although it
is not usually customary to hold the fruit more than a week in
common storage and from 3 to 4 weeks in cold storage. By
careful methods of handling in picking and packing and the best
facilities for cold storage, Green Gage plums have been kept in
good condition for a period of 10 weeks at a temperature of 32°F.
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72. Marketing.—The usual method of marketing plums
is too expensive because the fruit must pass through too many
hands after leaving the farm before reaching the consumer.
In addition to this in the Eastern States the business is handi-
capped by the small quantities of fruit usually grown in a given
locality. The fruit is shipped in small quantities at the highest
freight rate, frequently by express, and is often roughly handled.
There is a lack of capital on the part of both the grower and
the man who buys to ship. The fruit is perishable and no one.
is prepared to take much chance on it, so that the price must
be low to tempt buyers. Another disadvantage of the indus-
try is the restricted outlet for a surplus. In the West, the
prunes are dried or cured so that they can be shipped at any
time. In the East, no such development has taken place,
neither is there any great demand for preserved fruits or jellies
from plums or marmalades or confections which might be made
from a surplus. These are the conditions at present, and
undoubtedly they will have to change considerably before the
plum industry becomes well established.

Some data secured in Michigan shows that for that locality
the cost of production of a bushel of plums, including marketing,
was about 50 cents.

PLUM PESTS AND INJURIES

INSECTS

73. The plum curculio is one of the most troublesome
insects that attack the plum. This insect also attacks the
peach and has been described in a previous Section. The
female curculio begins to deposit eggs as soon as the young
plums are formed ; she pierces the skin of the plum and deposits
an egg in the puncture, about which she cuts a crescent-shaped
gash. The presence of the larva in the plum is indicated by
the crescent-shaped gash and by small drops of whitish gum
exuding from the puncture. The infested plums usually drop
by the time they are half grown, although some remain on the
trees until picking time.
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The adult insects may be destroyed by spraying with arsen-
ate of lead, 2 pounds to 50 gallons of water, as soon as the leaf
buds begin to open. A second spraying should be given just
before the fruit buds burst, and another as soon as the plant
is out of bloom, and if necessary two more sprayings may be
given at intervals of 7 or 10 days. A preventive measure that
has been used successfully by some orchardists is to jar the
trees. The adult insects, when disturbed, have the habit of

.feigning death, and will drop to the ground.: If a sheet is
spread under the plum tree and the tree suddenly jarred many
insects may be collected from the sheet. Dealers in orchard
supplies have for sale curculio catchers that are more con-
venient than a sheet. The catcher is made by covering a large
frame like that of an inverted umbrella with oil cloth and is
mounted on wheels. At the center is a circular hole for the
trunk of the tree, and at one point is an opening that allows
the device to be set around the bottom of the tree. A can or
other receptacle containing kerosene is placed under the open-
ing at the center of the catcher, and when the tree is jarred the
insects fall on the catcher and roll down into the kerosene.
This method of destroying curculio should
be used in the early morning, as toward
midday the insects do not drop so readily
when the tree is jarred.

74. The plum gouger is an insect that
rescmbles the curculio in appearance and
that has much the same habits. The insect,
shown in Fig. 20, is common through the
Mississippi Valley, and may be distinguished
from the plum curculio from the fact that
the wing covers do not have the humps that
are found on the wing covers of the cur-

Fic. 20 culio. The insect is about § inch long, the
snout being about one-third of the entire length. The color
is gray, finely spotted with black and brown, the thorax
and head being marked with ocher yellow. The female
gouger drills a hole in the fruit, deposits its eggs in a manner
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similar to the curculio, but unlike the latter it does not
cut a crescent-shaped gash about the puncture where the egg
is deposited. On emerging from the egg, the larva makes its
way into the pit of the plum, where it feeds until full grown,
when it cuts a hole through the hard shell of the pit. The
larva enters into the pupal stage on the inside of the plum pit,
and the adult escapes from the pit through the hole made before
the pupal stage and makes its way out through the flesh of the
plum. The plum gouger, like the curculio, also injures the
fruit by drilling holes into it to obtain food. Plums injured
by the gouger become worthless but do not drop so readily
as do those that have been injured by the curculio.

The treatment for this insect is the same as for the curculio,
although on jarring the tree the beetle does not drop so readily
and takes wing more quickly than the curculio.

75. The San José scale, which sometimes attacks the
plum, should be treated by spraying with a lime-sulphur solu-
tion of a specific gravity of 1.03, or with miscible oil, at the time
when the trees are dormant.

76. The russet plum louse is an aphis that causes con-
siderable injury to plum foliage, especially in the South and
Southwest. It is readily distinguished from other aphides
by its color, which is rusty brown with white at the base of the
antennz and on the legs and tail. The insects collect on the
under side of leaves and on the young twigs, from which they
suck the sap, causing the leaves to curl and die. When pres-
ent in large numbers they sometimes attack thc blossoms and
prevent the setting of fruit. The winged females of this species
migrate early in the summer to certain common grasses such
as foxtail, red top, crab grass, etc., where they continue to breed
until fall, when the winged forms return to the plum trce and
deposit cggs for the next season’s brood. The remedy for this
aphis, as for others that infest the plum, is to spray with a con-
tact insecticide early in the season before the leaves begin to curl.

77. The mealy plum louse is a light-green aphis having
much the same life history and for which the remedies are the
same as for the russct plum louse.
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78. A number of leaf-eating caterpillars, among them the
case bearer, the tent caterpillar, and the canker worm, which
have been described in another Section, and also some leaf-
eating beetles are injurious to the plum. All of these may be
controlled by the use of a poison spray consisting of 2 pounds
of arsenate of lead to 50 gallons of water.

79. The pear-tree slug, described in another Section,
sometimes does considerable damage to plums by eating the
foliage. This insect may also be controlled by the arsenate of

lead spray.

80. The peach-tree
borer and the apple-tree
borer sometimes infest the
plum and do considerable
damage, especially to young
trees. Borers are not, how-
ever, so serious a menace to
plums as they are to apples

The remedy, as in the case of
ees liable to attack by borers,
| preventive measures. When
ave entered the tree the only
cut them out or to run fine
r burrows and pierce them.

OUS DISEASES

is a very common and most

sase of the plum. It is confined

oarts, and consists of wart-like

sometimes cover a considerable

_ 1d smaller limbs, as shown in

Fic.21 Fig, 21. These knots usually appear in the spring,
although they occasionally make their appearance in the fall.
The first sign of the disease is a slight swelling of the branch,
which increases until the bark is broken and the fungus becomes
visible. By the time the fungus is full grown it is black in
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color and remains so. Black knot spreads during the late spring
or early summer, and if all infested branches are pruned away
and destroyed before this time the disease in most cases may
be easily controlled. In some cases spraying with Bordeaux
mixture may be advisable. In case Bordeaux is used, one
application should be made during the late winter and one
when the buds begin to swell, which may be followed by from
one to three other sprayings, as may seem necessary.

82. Brown rot, which also attacks peaches and cherries,
is one of the most serious diseases of the plum. The disease
is most commonly seen on the ripening fruit. The skin of the
fruit first decays and at last becomes covered with the gray
spores of the fungus. The fruit continues to hang on the tree
and in time becomes mummified. This mummy fruit is often
a source of infection the following spring, and should be gath-
ered and destroyed during the winter. Although most readily
observed on the fruit, this disease also attacks the stem
and foliage of plums. Spraying with Bordeaux mixture has
proved of some value in the control of this disease, but many
growers believe that spraying with self-boiled lime-sulphur
is a more satisfactory remedy, as it is not so liable to injure
the fruit.

83. Plum pocket is the name given to a fungous disease
that produces a spongy mass in the fleshy tissue of the plum
and retards and sometimes even prevents the development of
the pit. This disease also attacks the leaves and young shoots.
The stems become swollen and twisted, and the leaves become
curled and distorted and have much the same appearance as
leaves affected with peach-leaf curl. Fig. 22 shows plums
affected with the disease and Fig. 23 shows its effects on a stem.

Plum pocket is distributed over a considerable portion of the
United States and attacks all varieties of plums. Little has
been accomplished toward the control of the disease. All dis-
eased parts should be removed as soon as observed, and it is
possible that spraying with Bordeaux mixture when the buds
begin to swell and again just before the blossoms open will aid

~ in checking the spread.
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84. Scab of plums is caused by a fungus that attacks
the fruit and causes gray or brownish spots, which seem to be
incrusted with dry flakes of skin. Spraying with Bordeaux
mixture or with lime-sulphur of a specific gravity of 1.007 will
no doubt control this disease.

85. The shot-hole fungus attacks the foliage of the plums
at about the time that the young leaves appear in the spring.
Small spots on the leaf are affected. These spots at first have
a yellow color but turn to a brown, when the tissue in the

FiG. 22 Fic. 23

affected spot finally withers and falls out, giving the leaf the
appearance of being filled with shot holes. Bordeaux mixture
has been the chicef remedy for this fungus. Two applications
are made, the first about 10 days after the blossoms fall and
the sccond about 3 wecks after the first. Recently lime-sul-
phur of a specific gravity of 1.007 has been used successfully
to control this fungus. It should be applied at intervals of
2 or 3 weeks until the fruit begins to color, or self-boiled lime-
sulphur may be used after the fruit forms.
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86. The leaf rust that attacks the foliage of other stone-
fruit trees also injures the foliage of the plum tree. It is
probable that this fungus can be controlled by a spray of
Bordeaux mixture.

87. Powdery mildew attacks the leaves and stems of
plum as well as of other fruit trees. It may be controlled by
a weak lime-sulphur spray.

88. Gummosis, which is an extensive flow of gum, fre-
quently follows injuries of any kind to the trunk or branch of
a plum tree. The remedy is to prevent or remove the cause
of injury.

89. Crown gall, which has been discussed in a previous
Section, is not so troublesome to plum as to some other
fruit trees. Trees affected with this fungus should be dis-
carded at planting time.






GRAPE CULTURE

(PART 1)

INTRODUCTION

1. The grape may be termed a truly American fruit. Of
the forty wild species of grapes in the world, about two-thirds
are found in North America, some variety being found in almost
every section in which fruit can be grown. All of the culti-
vated grapes in America, except those grown on the Pacific
coast, have been developed from native wild grapes. within a
little more than a century.

At the present time there are about 250,000 acres of grapes
of native and hybrid varieties in the United States. The
product of this acreage is used chiefly for dessert purposes, but
from it is made annually about 19,000,000 gallons of wine,
1,000,000 gallons of champagne, and 2,000,000 gallons of grape
juice. The making of the latter product is becoming so extensive
that within a few years it is likely the production will exceed
that of wines and champagnes combined. Unfortunately,
raisins cannot be made from the fruit of native varietics.

Outside of the Pacific coast region, the growing of grapes
commercially in the United States is, at the present time,
almost wholly confined to ten states. These are, in the order
of their production, New York, Ohio, Pennsylvania, Michigan,
Illinois, Indiana, Kansas, Missouri, Georgia, and New Jersey.
But the industry is still further localized. For example, in
New York commercial grape growing is carried on in only four
regions, namely, in Chautauqua county, about the five central
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lakes, along the shore of Lake Ontario, and in the valley of the
Hudson River; in Pennsylvania and Ohio, the industry is largely
confined to the shore of Lake Erie; in Michigan, it is confined
to the regions about the towns of Paw Paw and Lawton; in
Missouri, it centers about the town of Hermann. The industry
is similarly localized in the other grape-growing states. There
are, however, few localities in any part of the United States
where tree and small fruits can be grown in which some variety
of grape will not thrive.

In the past, grape growing has shifted from place to place
more than any other fruit growing. This was due to the fact
that growers were not able to control black rot and the mildews.
Now that greater knowledge of these troubles and how to con-
trol them has been acquired, the industry has become per-
manent in localities adapted to it.

2. The prospects for the grape industry in North America
are very cncouraging from several standpoints. First, the
remarkable spread and development of grape growing in Cal-
iiornia in less than a half century is one of the marvels of mod-
ern agriculture; so, too, perhaps no other plant in the history
of the world has attained, in so short a time from the wild
state, such importance as the native grape. In both the West
and the East, the industry is certain to continue to grow.
Second, grape breeders are constantly improving the fruit in
all desirable qualities, its capacity for improvement, as indi-
cated by the past, being little short of wonderful. Third, as
wild grapes are found practically everywhere in the United
States, there is every reason to believe that eventually domesti-
cated vines will be grown in all parts of the country and of
so many diversified varieties that every purpose to which
grapes are put shall be met. Fourth, the steady increase in the
production of wine, champagne, and, more particularly, grape
juice, augers well for the industry. Fifth, knowledge of the
control of insect pests and fungous discases has removed the
chief uncertainties of grape growing. Sixth, as transportation,
storage, and marketing facilities are improved, the industry
will become more stable. Seventh, the country is not yet
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well supplied with grapes, and as the population increases the
demand will increase.

3. The several different species of grapes, each with its
many varieties, thrive under widely different soil and climatic
conditions; are grown for more or less distinct purposes; are
differently pruned, trained, cultivated, and marketed; and
are subject to different insect and fungous troubles. The first
task, then, for a grape grower is to become informed regarding
the different species and varieties.

The common species of grapes are the Vinifera, the Labrusca,
the Rotundifolia, the Aestivalis, and the Riparia. Besides
these species, there are a number of hybrids of importance. A
description of each of the species mentioned will be given first,
after which the varieties of each species will be described.

4. Vinifera Grapes.—The Vinifera species (Vitis vini-
fera) is the only species of grape grown in the Old World. It
is the grape referred to in the myths, fables, sacred writings,
and poetry of the Old-World countries. The Vinifera grape is
as old as civilized man and has followed him from place to
place throughout the world. It is one of the principal culti-
vated plants of temperate climates.

The Vinifera varieties of grapes can be grown in America
only west of the Rocky Mountains, particularly in California,
where the great wine, raisin, and dessert-grape industries are
founded on the successful culture of this one species. Native
grapes can be grown in California but they cannot compete with
the Viniferas for any purpose. Numerous attempts have been
made to grow Vinifera grapes east of the Pacific coast. From
the time of the earliest settlements until the end of the first
half century after the establishment of the Union, attempts to
grow Vinifera vines were continuous. Chief among the experi-
ments conducted on a large scale by expert vine growers were
those at Jamestown in 1607 on the lands of John Smith; by a
company founded by Peter Legaux at Philadelphia in 1793; by
the Kentucky Vineyard Society on the Ohio River in 1769;
by the Harmonists, a religious sect, near Pittsburg in 1805
and by French officers and soldiers of Bonaparte’s army in the
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Vine and Olive Colony on the Tombigbee River, Alabama,
in 1817. The thorough trials made by these large companies,
as well as by hundreds of individual growers, have demonstrated
conclusively that Vinifera grapes cannot be grown commercially
east of the Pacific slope.

The chief cause of the failure to grow Viniferas in the eastern
part of the United States was not ascertained until nearly
the end of the 19th century, when a tiny plant louse, known
as phylloxera, was discovered. This louse feeds on the leaves
and roots of Vinifera grapes but does little harm to American,
or native, grapes. In addition to the phylloxera, three other
troubles, black rot, downy mildew, and powdery mildew, arc
more destructive to Vinifera grapes than to native grapes.
Also, the climate east of the Rocky Mountains is too variable
in temperature and humidity for the commercial growing of
Vinifera grapes. All of these factors militate to such a degrece
against the growing of Viniferas that it is practically impossible
to grow any of the varieties in Eastern America, except in green-
houses or under very exceptional garden conditions. Despite
this fact, however, there are still persons who are attempting
to cultivate vines of the species in the hope that some variety
will be found that will grow successfully in this region.

Within the area in which it grows on the Pacific coast, the
Vinifera grape has wonderful adaptability. It grows at all
altitudes and on nearly all soils; it may be planted on either
dry or irrigated lands; it is variously treated and thrives under
all treatments, even neglect, although it never fails to respond
to care. The number of Vinifera varieties runs into several
hundred, some being grown for wine, others for raisins, and
still others for use as table grapes. About 385,000 acres ot
Vinifera grapes are grown on the Pacific coast annually; approx-
imately 50 per cent. of the product is used for the making of
wine, 20 per cent. as table grapes, and 30 per cent. for the
making of raisins and for other purposes.

5. Labrusca Grapes.—The Labrusca (Vitis labrusca) is
one of the most important of the native species of grapes.
Modern Labrusca grapes are descendants of the wild Labrusca,
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or fox, grape of the Atlantic coast. The species first attracted
attention shortly after the close of the Revolutionary War,
when Thomas Jefferson recommended the culture of the Alex-
ander, a Labrusca variety. The Labrusca now furnishes more
cultivated varieties than all of the other native species com-
bined, no less than 500 varieties having been introduced since
the Alexander was domesticated. Chief among these are the
well-known Catawba, Concord, Niagara, and Worden.

6. Rotundifolia Grapes.—The Rotundifolia species (Vitis
rotundifolia), commonly known as the Muscadine grape, is
another important species of grape. Varieties of this species
are found growing wild along the Atlantic coast from the
Potomac River to the Gulf of Mexico. Rotundifolia grapes
have becen used for wine and dessert since the time of the
English settlement at Jamestown; and vines are to be found on
arbors, fences, and in gardens on nearly every farm in the
South, the bountifulness of the half-wild vines obviating the
necessity of domesticating them. The Scuppernong, James,
Flowers, and Mish are well-known varieties of the species.

7. Aestivalls Grapes.—The Acstivalis species (Vitis
aestivalis) is the summer, or bunch, grape of southern forests.
It has greater horticultural possibilities, perhaps, than the
Rotundifolia species. Varieties of this grape arc preeminent
in the making of wine, the fruit producing the best red wines
of the claret type made from native grapes. The oldest and
one of the best Acstivalis varieties is the Norton, which came
into cultivation near Richmond, Virginia, about 1800. A
score or more varieties of the Aestivalis grape are now culti-
vated in the South. The berries of the true Aestivalis grape
are too small and too tart to make good dessert, but an offshoot
of this species, known as the Bourquiniana grape, fumishes
several good varieties for dessert purposes. Chicf of these
varieties is the Delaware, the introduction of which, some
years ago, gave a great impetus to American grape growing,
the variety being the highest in quality of all the native grapes
of America. Herbemont and Lenoir, other varieties of the
Bourquiniana grape, hold a high place in the South.
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8. Riparia Grapes.—One other species of the wild grapes
of America is commonly cultivated in the United States.
This is the Riparia species (Vitis riparia), or Riverbank grape,
found in damp woods from the St. Lawrence River to the Gulf
of Mexico. More than a century ago this grape came under
cultivation through a variety called the Worthington. It has
become prominent on account of its resistance to the phylloxera,
the vine being extensively used in Europe and America as a
stock on which to graft Vinifera varieties. The Riparia is
also a good wine grape. The Clinton, Canada, and Bacchus
are well-known varieties of the species.

9. Hybrid Grapes.—Besides the species of grapes dis-
cussed in the preceding pages, there are a number of hybrids
of these species that are of importance. In fact, many of the
best grapes now grown are hybrids. At first the attempts at
hybridization were confined to crossing the Vinifera, or Old-
World, grape with native American grapes. So successful were
these attempts that at the present time necarly half of the
1,500 varieties of grapes known in America are hybrids of
this cross.

A statement of the differences between Vinifera and American
grapes will give an idea why hybrids of the two are desirable.
Vinifera grapes have a higher percentage of sugar and solids
than native grapes and therefore keep much longer, stand
shipment far better, and make better wines than the latter;
in addition, raisins can be made from Vinifera grapes but not
from native grapes. Viniferas are usually of better flavor, being
richer and lacking the strongly aromatic odor and taste, called
foxiness, of many of the native grapes. The bunches and
berries of the Vinifera grapes are larger and are borne in far
greater quantitics than those of native grapes. The pulp,
sceds, and skins are not so objectionable as in the American
varieties, and the berries do not shell from the stems so quickly
after being harvested. The vines of Vinifera grapes are more
compact, require less pruning and training, are adapted to more
kinds of soil, and are more easily propagated than those of
native grapes. American grapes have two important points of
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superiority over the foreign grapes which make their culture
desirable: they are not seriously attacked by the phylloxera
and are more resistant to diseases than the Viniferas. Also, to
many persons their flavor is more pleasant than that of the
Vinifera grapes; and from them is made nearly all of the grape
juice now produced, which is an important source of income to
eastern grape growers.

The success achieved in hybridizing the grapes of the Old
and the New World quickly led to similar attempts among the
native species. Most of the hybrids of American grapes are
characterized by great vigor and productiveness, and though
few are of importance for table purposes, a number of them are
- extensively used in the making of wine.

VARIETIES OF GRAPES

VINIFERA VARIETIES

10. Although grown only on the Pacific coast, Vinifera
grapes are first in commercial importance in America. The
grapes of this species have been used since the dawn of civil-
ization for the making of wine and raisins, and are now and
must long continue to be the wine and raisin-making grapes
of the world. Many of the varieties of grapes now cultivated
in the Middle and Eastern States are hybrids of the Vinifera
and some native species. The following varicties are com-
monly cultivated in the West.

11. InCalifornia, the Black Ferrara is considered excellent
both for local-market sale and for shipping a long distance.
The bunches and berries are large and the berrics cling well
to the stems. As the name implies, the berries are black.
The flavor of the fruit is somewhat inferior, the skin is thick,
and the flesh is of rather poor texture.

12. The Black Hamburg is a popular local-market grape
in California, but it is not well adapted for long-distance ship-
ping. The bunches are large and very broad at the shoulders;
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the berries are very large and of a roundish shape, inclining to
oval; the skin is thick and of a dark purple to black color; the
flesh is sweet, juicy, rich, and of high quality.

13. The Black Morocco is rather remarkable as a strong-
growing, productive variety, the fruit being well adapted for
sale on local markets and for shipping. The bunches are very
large, short, and shouldered, their great size and rigidity
making it difficult to pack the fruit. The berries are very large,
round, and often compressed; the skin is thick and of a dull
purple color. The fruit is deficient in flavor, but its fine
appearance makes it excellent for commercial purposes.

A typical bunch of Black Morocco grapes is shown in Fig. 1.

14. The Purple Cornichon variety is often spoken of
asBlackCornichon. The vines are very vigorous and bear large,
loose bunches of grapes on long peduncles; the berries, which
arc borne on long pedicels, are large, long, and more or less
curved; the skins are dark in color, spotted, and thick. The
quality of the fruit is not the best; but because of its excellent
shipping qualities, lateness, and the curious shape of the grapes,
the variety is desirable.

In Fig. 2 is shown a bunch of Purple Comichon grapes.

15. The White Cornichon grape resembles the Purple
Cornichon in shape and flavor, but it has a thinner and more
tender skin than the latter, which makes it better for the table
but poorer for shipping. The fruit is, as the name implies, of a
whitish color.

A bunch of White Cornichon grapes is shown in Fig. 3.

16. The Emperor is an excellent shipping variety that is
desirable for the interior parts of California but undesirable for
the coast region, where the fruit sets irregularly and often fails
to ripen. The vines are strong, vigorous, and productive.
The bunches are very large, long, conical, and loose; the berries,
which are usually of a dull purple color, are large, oval, firm,
and of very good quality.

Fig. 4 shows a bunch of Emperor grapes.
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17. The Gros Colman is a variety that is remarkable for
the large size, fine appearance, and good keeping qualities of
its fruit. The vines are strong growers and very productive.
The bunches are large, short, and well filled, but not compact.
The berries are very large, round, dark blue in color, and have
thick but tender skins; the tenderness of the skin and the fact
that the berries crack somewhat when ripe make the Gros
Colman an undesirable variety for long-distance shipping,
although it is one of the best local-market grapes grown.

In Fig. 5 is shown a bunch of grapes of the Gros Colman
variety.

18. The Malaga, or White Malaga, variety is grown in
Southern California as a table grape and for the production
of raisins. The vines are strong growers. The bunches, which
are borne on long, flexible stems, are very large, loose, shouldered,
and long; the berries are very large, oval, yellowish green, and
covered with white bloom; the skins are thick; and the flesh,
which is firm, is of good quality.

A bunch of Malaga grapes is shown in Fig. 6.

19. The Mission, a delicious table grape, is grown more or
less in California, but it is not shipped out of the state in very
large quantities. The vines arc very vigorous and productive.
The bunches are of medium size, slightly shouldered, and loose;
the berries are of medium size, round, dark purplish-black in
color, and are covered with a heavy bloom; the skins are thin;
and the flesh is juicy, very swecet, and delicious.

20. The Muscat, the full name of which is White Muscat
of Alexandria, is the lcading table and raisin grape of the
Pacific coast. The vines, although short and straggling, are
vigorous and productive, often bearing two and sometimes three
crops annually. The bunches arc long, loose, and shouldered;
the berries are oblong, light yellow in color, nearly transparent,
and covered with bloom: the skins are thick; and the flesh is
firm, very sweet, and rich, with a musky flavor.

In Fig. 7 is illustrated a bunch of Muscat grapes.
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21. The Palomino grape is perhaps as well known by
the name Golden Chasselas as by its proper name. The vines
are of medium vigor. The bunches are very large, conical,
loose, and shouldered ; the berries are round, of medium to large
size, sometimes compressed, and pale green or yellowish in
color; the skins are thin and tender; and the flesh is rather soft,
juicy, and sweet. The Palomino is considered a very good
variety for local markets and is shipped to some extent.

22. The Rose of Peru is a very productive variety that is
well adapted for local-market sale, but the fruit does not stand
shipment well. The vines are very vigorous and productive.
The bunches are large, shouldered, and loose; the berries are
large, round, and black; the skins are rather thin and tender;
and the flesh is firm, crackling, sweet, rich, and of the best
quality.

A bunch of grapes of the Rose of Peru variety is shown in
Fig. 8.

23. The Sultana grape was formerly much cultivated in
California but in recent years it has been largely superseded
by Thompson’s Seedless variety. The vines are vigorous and
upright growers. The bunches are large, heavily shouldered,
and loose; the berries are small, round, firm, of a golden yellow
color, and nearly or entirely seedless; and the flesh is of a piquant
flavor.

A bunch of Sultana grapes is shown in Fig. 9.

. 24. Thompson's Seedless variety, which is, as the name
implics, seedless, is now the most popular seedless grape grown
on the Pacific coast, being found in vineyards in all parts of
the Vinifera-grape districts. The vines are very vigorous,
having an cspecially large trunk and long canes; the bunches
are large, cylindrical, and well filled; the berries are below
medium or small in size, and oval; the skins are rather thick
and of a fine golden-yellow color; the flesh is firm, crisp, juicy,
and of very good quality.

A bunch of Thompson’s Seedless grapes is shown in Fig. 10.
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25. The Tokay, or Flame Tokay, is the leading shipping
grape of the Pacific coast. The vines are very vigorous, all
parts being large. The bunches are very large, sometimes
weighing from 8 to 10 pounds, compact, and shouldered; the
berries are very large, oblong, red or reddish, and covered with
heavy bloom; the skins are thick; and the flesh is firm, crackling,
and of rather poor quality.

In Fig. 11 is shown a bunch of Tokay grapes.

26. The Verdal grape is grown extensively on the Pacific
coast for local-market sale and somewhat for shipping as a very
late table grape. The vines are hardy and of medium vigor;
the bunches are large to very large, irregular, long conical,
often with small shoulders, and compact; the berries are of a
greenish yellow color and large to very large in size; the skins
are thick but tender; the flesh is crisp and juicy but rather
insipid in flavor.

27. The Dattier de Beyrouth grape, a recent intro-
duction into California, gives promise of being extensively
cultivated. The grape is one of the most popular varieties
of Asia Minor. The bunches are large but only slightly
shouldered and never compact; the berries are large, oval in
form, very fleshy, of a beautiful golden-amber color, and arc
covered with a whitish bloom; the flesh is juicy and swect,
with little or no acidity. The keeping qualities of the fruit
are unsurpassed. The season of this varicty is August.

Fig. 12 shows a bunch of Dattier de Beyrouth grapes.

28. The Dronkane is a late shipping grape that is excellent
for table use. The bunches are large and compact; the berries
are oval shaped, of a metallic-red color, very firm, and highly
flavored. The fruit is of better quality than that of the Emperor.
The variety is not grown extensively in California.

In Fig. 13 is shown a bunch of grapes of the Dronkane
variety.

29. The Gros Guillaume is a black table grape of excel-
lent quality. The bunches are of medium size; the berrics are
large, often being as large as Damson plums, of the very best
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flavor, and black; the fruit, which has the appearance of having
been molded in wax, ripens early in September but keeps well
until the middle of October. The variety is recommended
for trellising.

A bunch of Gros Guillaume grapes is shown in Fig. 14.

30. The Maraville de Malaga is an excellent market
variety of table grape. The bunches are long and loose; the
berries are large, conical, oval, of a reddish color, and when the
fruit is fully matured, they have a bluish tint; the flesh is
crisp and juicy. The fruit of this variety ripens in September
and will keep in good condition until the middle of October.

Fig. 15 shows a bunch of Maraville de Malaga grapes.

LABRUSCA VARIETIES

31. The Labrusca is by far the most important species
of grapes cultivated east of the Rocky Mountains. To this
group belong more than three-fourths of the grapes grown in
the region in which the species thrives. The characteristics
that make Labrusca grapes preeminent are: their adaptability
to a wide range of conditions, their vigor and hardiness, their
resistance to disease, their productivity, the ease with which
they can be propagated and cultivated, and the great diversity
of the varieties. Labrusca grapes may be crossed readily with
those of other species; in fact, the Labrusca has been crossed
with the Vinifera grape and with all of the cultivated species
of the United States. The following are the most important
Labrusca varieties and hybrids.

32. The Agawam is the best known of the hybrid grapes
of the Labrusca and the Vinifera species. The qualities that
commend the Agawam are: the vigor of the vines; the attractive
appearance, fine flavor, and excellent keeping qualities of the
fruit; and the capacity of the variety for sclf-fertilization.
The bunches are large; the berries, which are large and oval,
are of a beautiful purplish-red color, and have a rich, sweet,
aromatic flavor.

A bunch of Agawam grapes is shown in Fig. 16.
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33. The Brighton is one of the leading varieties for
amateur grape growing and is also important as a commercial
variety, ranking among the ten or twelve leading commercial
grapes of the Middle and Eastern States. The vines are
vigorous and productive but the variety is self-sterile to a
more marked degree than any other native grape. The
Brighton is well adapted to a variety of soils and is noted
for its resistance to fungi. The fruit, which is of a light- to
dark-red color, is very attractive in appearance, but it dete-
riorates in quality very quickly after being picked.

In Fig. 17 is shown a bunch of Brighton grapes.

34. Campbell’s Early variety is deficient in not being
adapted to many soils and in being rather unproductive, but
it is an excellent grape for marketing. The fruit ripens early,
usually about 2 weeks before the Concord. It is of large size,
has an attractive appearance, a rich, sweet flavor, and is of high
quality when mature. The berries, which are of a dark-purple
color, have small seeds that separate readily from the flesh.

Fig. 18 shows the fruit of Campbell’s Early variety.

35. The Catawba is one of the leading varieties of grapes
grown east of the Rocky Mountains. One of its chief points
of excellence is its adaptability to a great variety of soils. The
vines are vigorous, hardy, and productive. The bunches are
large and very attractive; the berrics, which are of a dull
purplish-red color, are rich, sweet, and delicious in flavor when
fully ripe; the skins are thick, but not disagrceable; and the
flesh is juicy, finc grained, sweet, and rich. The fruit has
splendid keeping qualities. The chief defects of the Catawba
are that it is susceptible to attacks of fungi, and the fruit
matures so late that the variety is not well adapted for culti-
vation in northern regions.

In Fig. 19 is shown a bunch of Catawba grapes.

36. The Concord ranks first among the grapes of the
Middle and the Eastern States. Probably 50 per cent. of the
grapes grown east of the Pacific slope are Concords, and at
least 75 per cent. of those put on the markets are of this variety.
The qualities of the Concord that make it preeminent are:
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its adaptability to many soils and climates; its great produc-
tivity; its hardiness; its ability to withstand diseases and
insects; the certainty of the fruit maturing in northern regions;
and the attractiveness of the bunches and berries, the latter
being of a beautiful blue-black color. The Concord is par-
ticularly well adapted to northern regions, because it leafs
out and blossoms late in the season and consequently does not
suffer from spring frosts. Its faults are: mediocre quality and
objectionable seeds and skins; the seeds are large and abundant,
and the skins are tough and astringent. The Concord is grown
in the South, but it is essentially a northern grape, as it suffers
from fungi and insects in warm climates. It is not only one
of the best shipping grapes of its class but it is the only grape
from which grape juice is made in any quantity, several thou-
sand tons being used each year in the eastern part of the United
States for this purpose.
A bunch of Concord grapes is shown in Fig. 20.

37. The Diamond is one of the leading green grapes of
the Labrusca group, being surpassed in quality and beauty
by few other grapes. In fact, it rivals Niagara for first place
among the green grapes. It is early, hardy, productive, and
vigorous, and the fruit is of splendid quality. The grapes ship
and keep fairly well and make a good white wine. The chief
fault of the Diamond is its susceptibility to attacks of fungi.

A bunch of Diamond grapes is shown in Fig. 21.

38. The Eaton is an offspring of the Concord, which it
resembles but surpasses in size of bunch and berry but does not
equal in flavor. Its scason is a few days earlier than that of
the Concord. The vines are healthy, vigorous, hardy, and pro-
ductive. As the fruit is very soft and juicy and ripens early,
the variety is better suited for local-market sale than for
shipping.

39. The Empire State grape must be classed as being
one of the best of the grcen grapes. The vines are vigorous,
productive, and free from fungi and insects. The bunches
and berries are large and of good quality, but not quite as
attractive in appearance as those of some other green grapes.



31

F1G. 22






Fic. 24

249—12



34 GRAPE CULTURE §13

The fruit is excellent for wine making and may be shipped to
distant markets, as it keeps and ships well. The chief fault
of the Empire State grape, as compared with other green grapes,
is that it is not very attractive in appearance.

40. The Gaertner, which is a cross between a Vinifera
varicty and a Labrusca variety, is not, when at its best, sur-
passed in appearance of the fruit by any other such hybrid.
The clusters and berries are large and handsomely colored,
being a light to dark glossy red. The vines are vigorous,
productive, and as hardy as those of any similar hybrid. The
fruit ripens unevenly and stands shipment rather poorly
because of its fine, tender skin. The Gaertner keeps well,
however, and is a splendid grape for local-market sale.

Fig. 22 shows the fruit of the Gaertner variety.

41. The Herbert has all of the merits and the faults of
the Gaertner, differing from it chiefly in being a black grape,
in being possibly a little more productive, and in standing
shipment a little better. It has the fault of being self-sterile
and consequently must be set near other varieties.

In Fig. 23 is shown a bunch of Herbert grapes.

42, The Iona grape is unsurpassed in quality by any of
the native grapes, having a delicate and sprightly flavor, which
makes it one of the best grapes for dessert and for wines. The
bunches and berries are of medium size, the fruit being of a
beautiful light-red color. The Iona is best adapted for local-
market sale, as it does not ship well and, moreover, must be
cared for much better than commercial grape growers are
willing to care for grapes. To do well it must be planted in a
deep, rather dry, sandy or gravelly soil and in a region that is
fairly free from fungi.

Fig. 24 shows a bunch of Iona grapes.

43. The Jefterson grape is a cross between the Concord
and the Iona. It resembles, although it does not equal, the
Concord in vigor, productivity, and healthiness of the vines;
in color and quality of fruit it resembles the Iona. Two
faults debar it from general culture: it is a little too late, being
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2 weeks later than the Concord, and is not quite as hardy as
is desired. The bunches are large, well formed, and compact;
the berries are uniform in size and color, being of a beautiful
attractive red; the flesh is firm, tender, and juicy; the flavor is
sweet, rich, and vinous. The Jefferson is one of the best grapes
for local-market sale.

Fig. 25 shows the fruit of the Jefferson variety.

44. The Salem is one of the best of the Labrusca and
Vinifera hybrids. The vines are hardy, vigorous, healthy, and
productive of handsome fruit of high quality that is suitable
for both table use and wine making. The bunches and ber-
ries are of large size, the berries being of a beautiful red color.
This variety will doubtless be more widcly grown in the future
than it is at present.

45. The Vergennes is the standard late-keeping grape
in northern regions, often being found in markets as late as
January. The vines are productive and vigorous, seldom fail-
ing to bear a crop. The bunches and berries are attractive,
the latter being of a dark-red color; the quality is not high,
yet it is good, the flavor being agreeable and neither skins
nor seeds are objectionable. This variety is somewhat unpopu-
lar, because the straggling habit of the vines makes vineyard
operations difficult.

46. The Winchell is a standard early green grape. The
vines are vigorous, hardy, healthy, and productive; and the
fruit keeps and ships well, remaining of very good quality
throughout the season. Unfortunately, the bunches and berries
are small, and this, together with the fact that green grapes
are not as popular as black ones, has kept the Winchell from
being extensively planted.

47. The Worden is a seedling of the Concord and has
most of the good qualities of its parent, being equally as hardy,
healthy, vigorous, and productive. It differs from the Concord,
chiefly in having larger bunches and berries, in being better
in quality, and in being a week earlier. The quality that
keeps it from being as popular as the Concord is that it is not
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as adaptable to different soils, and the berries crack badly.
The flesh of the Worden is a little softer than that of the Con-
cord and the grapes do not keep quite as well, so that the variety
is not as good for shipping. The Worden is one of the best
varietics for local-market sale in northern grape regions.

Fig. 26 shows a bunch of Worden grapes.

48. The Niagara was at one time the leading variety
of green grapes, but plantings of it have so signally failed that
it is now ranked below several other varieties. In vigor and
productiveness, it nearly equals the Concord, but in hardiness
it is far inferior to this variety and to a number of other green
grapes. The fruit, although highly esteemed by many, has
too much foxiness to be of high quality. The grapes shell
badly, do not kecp well, and have no value for wine making.
The Niagara ripens at about the same time as the Concord.
The bunches are medium to large in size, usually shouldered,
and compact; the berries are large, oval, and of a light green or
pale yellow color; the skin is thin, tender, and astringent; and
the seeds, which separate easily from the flesh, are rather
numerous and of large size. The defects of the Niagara are
such that the varicty should be planted as a commercial grape
in but few regions.

The fruit of the Niagara grape is shown in Fig. 27.

ROTUNDIFOLIA VARIETIES

49. The Rotundifolia is the leading grape of the cotton
belt, being grown farther north, however, than cotton. The
vines are resistant to insccts, fungi, and heat, but do not
stand drouth well. The grapes of this species grow best on
sandy or alluvial soils, but they are often successful on loams
and clays. Under favorable conditions the vines attain great
size, live long, and are enormously productive. Rotundifolia
grapes part from the cluster when ripe, a drop of juice usually
exuding from the berry at the point of juncture with the stem,
so that the fruit, if handled in quantity, is badly smeared.
For this rcason these grapes are not attractive in the markets
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and are seldom shipped out of the region in which they are
grown, although the demand for them is strong.

50. The James is probably the best general-purpose
Rotundifolia grape for the South. It ripens about the end
of August and remains on the vines 2 or 3 weeks longer. The
vines are vigorous, productive, and healthy; the bunches bear
from four to twelve blue-black grapes of large size; the skins
are thin; the flesh is sweet and juicy and the quality is very
good.

Fig. 28 shows the fruit of the James.

51. The Thomas grape ripens a little later than the James,
but does not ripen quite as uniformly. The vines are as
hardy and vigorous as those of the James, and even more
productive; the bunches usually bear from four to ten reddish-
purple grapes; the berries are sweet and of good quality; and
the skins are thin.

The Thomas grape is illustrated in Fig. 29.

52. The Mish grape ripens at about the same season as
the James, but in most qualities it is not as good; the fruit is
of a different color and slightly better quality than that of
the James. The vines are very vigorous and productive, the
bunches bearing from six to fifteen medium-sized reddish-black
grapes; the skins are thin; and the flesh is juicy, tender, and
very sweet.

Fig. 30 shows the fruit of the Mish.

53. The Flowers grape is one of the very late Rotundi-
folias, ripening the last of September and remaining on the
vine until the last of October. The vines are vigorous, healthy,
and exceedingly productive, the bunches bearing from ten to
twenty large, oblong, purplish-black berries; the skins are
thick and tough; the flesh is tough, acid, and pulpy; and the
quality is good only when the fruit is very ripe.

54. The Memory is considered the best table grape of
the Rotundifolia species. The vines are vigorous and pro-
ductive; the bunches bear from four to twelve large, round,
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brownish-black berries; the skins are thick and tough; the
flesh is juicy, sweet, and tender; and the quality is the best.
The fruit of the Memory grape is shown in Fig. 31.

55. The Scuppernong, which is the oldest of the culti-
vated varieties of the Rotundifolia grape, is extensively grown.
The vines are very vigorous, healthy, and productive; the
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bunches bear from six to ten large brownish or amber-colored
berrics; the skins are thin; the flesh is sweet, juicy, and vinous,
having a peculiar flavor that is characteristic of the variety;
and the quality is very good. The berries of the Scuppernong
do not hang on ncarly as well after ripening as those of the
black varictics.

Fig. 32 shows the Scuppernong grape.
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AESTIVALIS VARIETIES

56. Of the true Aestivalis grape, which is a southern
species, but two varieties—the Cynthiana and the Norton—
are commonly cultivated. The others mentioned belong to the
Bourquiniana division. The Cynthiana and the Norton are
grown only in the South. They are hardy to heat, resistant
to insects, fungi, and drouth, and otherwise adapted to a wide
range of conditions. In the Bourquiniana division of the
group is found one of the most important varicties of grapes
cultivated in America, namely, the Delaware. Aestivalis grapes
have been comparatively little used in breeding, and most of
the varieties are pure bred. In the true species, the grapesare
used almost entirely for wine making, but in the Bourqui-
niana division the varieties are highly suitable for exther
dessert or for wine making.

57. The Cynthiana is so distinctly a Southern variety
that it cannot be grown very far north of the Potomac and
Ohio rivers. The vines are vigorous, healthy, usually pro-
ductive, and hardy in the South. The fruit ripens very late
and keeps well; the bunches are medium to small in size and
compact; the berries are very small, round, and black, with
much bloom; the skins are thin, tough, adherent, and astringent;
and the flesh is tough, juicy, spicy, and acid. The fruit is
too poor in quality for dessert purposes but is splendid for
the making of red wine.

58. The Norton is the leading grape for wine making
east of the Rocky Mountains, but has small value for any
other purposes. The variety has great soil adaptability but
does best in rich alluvial soils. The vines are robust, very
productive, as free, or more so, from discases than those of
any other native grape, and very resistant to insccts. The
bunches are of medium size; the berries are small and almost
black in color; the flesh is firm, rich, spicy, and pure flavored
but acid; and the skins are thick. The fruit keeps well. The
variety is difficult to propagate from cuttings and its vines do
not bear grafting readily.
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59. The Berckmans grape is a cross between the Dela-
ware variety of the Bourquiniana division and the Clinton
varicty of the Riparia specics. The vines are very vigorous,
healthy, hardy, and productive. The bunches and berries
are very similar to those of the Delaware, the color being exactly
the same but the size being a trifle larger; the quality of the
fruit is not quite as good as in the case of the Delaware,
the berries lacking somewhat in sweetness and richness. The
vines are not as productive as those of the Clinton. This
variety is likely to prove satisfactory where cither of its parents
are successfully grown.

Fig. 33 shows the fruit of the Berckmans variety.

60. Next to the Concord, the Delaware is probably the
most popular grape in the Middle and Eastern States for
local-market sale, for shipping, and for the wine press. It
usually sells at a premium, often bringing twice as much as
the Concord. The vines are productive, hardy, and adapted
to a variety of soils and conditions. The fruit matures suf-
ficiently carly to make a crop certain, and keeps and ships
well. The berries are of a handsome red color. The faults
of this grape are: small size of vines, bunches, and berries, and
slowness of growth; also, it suffers very seriously from depre-
dations of robins. The varicty is fairly immune to fungous
diseases.

A bunch of Delaware grapes is shown in Fig. 34.

61. In the South, the Herbemont holds the place that
the Concord holds in the North. The variety cannot be grown
north of the Ohio river and fails in Missouri and Arkansas
because of its tenderness. It is also a little fastidious as to
soil and care. The vines, where the variety succeeds, are very
vigorous, healthy, and productive; the bunches are large and
very attractive; the berries are glossy black in color; the flesh
is tender, juicy, rich, sweet, and highly flavored; and neither
the skins nor the sceds are objectionable. This variety is
esteemed as a table grape and for wine making, and its beauti-
ful foliage makes it an attractive ornamental.
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62. The Lenoir grape differs from the Herbemont only
in a few minor points. In fact, the two are so similar that
they are often confused. Both thrive under the same condi-
tions and are planted for the same purposes.

63. The Moyer is almost identical with its parent, the
Delaware. It differs from the latter in being from one to two
weeks earlier, somewhat hardier, and better adapted to colder
regions. It'is not quite as productive as the Delaware, and
the fruit does not set as well nor is it quite as high in quality
as that of the latter.

64. The Walter is another seedling of the Delaware, which
it resembles in many respects. When well grown the fruit is
more attractive than that of the Delaware, but is not quite as
good in quality. The variety is usually adapted to conditions
under which the Delaware thrives, but it is much more subject
to fungi than its parent. It is suitable for local-market sale
under conditions where especial attention is given to spraying.

RIPARIA VARIETIES

65. As the Riparia grape is the most widely distributed
of any of the American wild grapes, is one of the healthiest
and hardiest, and is of very good quality as a wild fruit, it
has been considered of great promise in the evolution of Ameri-
can grapes. It has not, however, fulfilled expectations, chiefly
because the grapes do not seem to be variable and consequently
are more or less incapable of being improved. The bunches
and berries are small, the flavor is sharply acid, and the seeds
are very prominent. The vines are perhaps more resistant
to the phylloxera than those of any other species. The varieties
of the Riparia species have been much used as stock upon which
to graft Vinifera varieties. Most of the following varieties
bear more or less traces of other species. The grapes make
excellent wine.

66. The Bacchus is a wine grape that was first grown from
seed of the Clinton, which it much resembles in vine characters
but surpasses in quality of fruit and in productivity. Little
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by little the Bacchus is superseding its parent. The vines
are vigorous, hardy, and productive, free from mildew, and
adapted to a great variety of soils. The bunches and berries
are small, the latter being of a dark-red color. The fruit is
rather too sour for table use, yet if left on the vines until after
frosts occur, it becomes fairly good.

A bunch of Bacchus grapes is shown in Fig. 35.

67. The Canada grape is another seedling of the Clinton.
The vines are medium to very vigorous, hardy, not always
healthy, and usually productive. The fruit ripens in mid-
season and keeps fairly well. The bunches are intermediate
in size, rather slender, and compact; the berries, which are not
uniform, are medium to small in size, round, purplish black,
and glossy; the skins are thin and rather tough; the flesh is
very juicy, tender, spicy, of pleasant flavor, sweet, and rich.
The Canada is a very good table grape and is excellent for wine
making.

A bunch of the Canada grapes is shown in Fig. 36.

68. The Clinton grape is now comparatively little known,
its place having been taken by secveral of its offspring. It is
still grown on a small scale, however, because of the great vigor,
hardiness, and productivity of its vines. The bunches are
small but compact; the berries are small, round, and black; the
flesh is firm and sour and does not separate readily from the
seeds; and the skins are tough and a little astringent. This
variety, like the Delaware, suffers greatly from depredations
of robins and other birds. It is not well adapted to limy soils,
but grows on almost any other soil suitable for grapes.

The fruit of the Clinton is shown in Fig. 37.

69. The Elvira is probably the most popular of the green
Riparia grapes for wine making. The qualities which commend
it are: its great productivity; its earliness, the fruit ripening
at the same time as that of the Concord; its exceedingly good
health, the vines being almost free from disease; its great vigor,
which is shown by the stocky growth and ample foliage; and
its hardiness as far north as Canada. Its good qualities are
offset somewhat, however, by the fact that the berries have a
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very thin skin that cracks easily, thus debarring the fruit from
shipment; and by the low quality and poor appearance of the
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fruit, which make it fit only for the wine press. The Elvira is
highly valued for wine making, the wine being well adapted for
blending with more highly flavored wines.

Fig. 38 shows a bunch of Elvira grapes.

70. The Janesville grape withstands a greater degree of
cold than any other grape and consequently is a good variety
for northern localities. It is one of the first grapes to become
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colored, although it is not ripe until some time after becoming
fully colored. The vines are healthy, vigorous, and productive;
the fruit, however, is undesirable where better varieties can be
grown. The bunches and berries are small, the latter being
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pulpy, tough, and seedy, and having a thick skin and a dis-
agreeable acid taste; the glossy black berries are not unattrac-
tive in appearance. The variety is little subject to diseases or
insects and is adapted to most soils.

Fig. 39 shows the fruit of the Janesville grape.
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71. The Noah grape is rather extensively grown in Mis-
souri, where it is much used for wine making. It is a green
grape, being one of the few good ones of this color in the Riparia
species. The variety is remarkable for the health and pro-
ductivity of the vines. The bunches and berries are large for
the species. The fruit ripens at about the same time as that
of the Concord, but does not keep and stand shipment as well
as Concord grapes. The seeds do not separate readily from the
flesh and are numerous; the flesh is tough, although juicy, and
rather acid. The Noah is extensively used for making white
wines.

In Fig. 40 is shown the fruit of the Noah variety.

GRAPE TROUBLES

DISEASES

72. Like all other cultivated fruits, the grape suffers from
various diseases. Fortunately, however, but few of these are
prevalent in any one locality, and occasionally some highly
favored region is found in which grapes seem to be immune
from diseases and many other troubles as well. Such a locality
is, of course, valuable for grape growing as long as the immunity
lasts, but experience has proved that sooner or later, a decade
or two perhaps, pests will come into a locality that was at first
free from them.

The five most troublesome diseases of grapes, named about
in the order of their destructiveness, are: black rot, downy
mildew, powdery mildew, anthracnose, and chlorosis. Some
varieties of grapes are more susceptible to a particular disease
than other varieties, consequently a grower should become
informed in regard to the prevalence of diseases in a locality
before choosing varieties for planting.

73. Black Rot.—The disease known as black rot is prob-
ably the most serious of all the fungous troubles of grapes in the
United States, both in destructiveness and in distribution
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throughout the country. This disease occurs in all of the grape-
growing regions of America, except those of the Pacific slope,
and wherever found is a serious trouble in the case of varie-
ties susceptible toit. In many regions grape growing would
be impossible because of this disease alone were it not that it
can be controlled by spraying. Some varieties are nearly
immune from the disease, as for example, the Scuppernong,
varieties bearing light-colored fruit generally being freer from
it than those bearing dark fruit. Also, there is a great differ-
ence in the virulency of the disease in different localities.
Comparatively dry regions where the air drainage is good are
nearly free from black rot.

Description—Black rot usually appears first on the leaves,
where it forms circular, reddish-brown spots on which black
pimples, or spore cases, develop. Within these spore cases, at
maturity, are the summer spores. The spores are distributed
by the elements to the growing parts of the plant and form new
centers of infection. Diseased berries have analogous circular
spots that bear spore cases, and as the disease progresses the
grapes wither, turn black, and become hard and shriveled,
sometimes clinging to the vine until the following spring.
Fig. 41 shows the effect of black rot on grapes. Growing shoots
are attacked as well as the leaves and fruit. During winter
and spring the resting spores are formed, usually on the
shriveled berries.

Treatment.—The treatment for black rot consists of destroy-
ing, as far as possible, all diseased fruit, old leaves, prunings,
and rubbish, and spraying the vines thoroughly with Bor-
deaux mixture. The spray should be put on at the following
periods: '

1. Just as the pink tips of the first leaves appear.

2. From 10 days to 2 weeks after the first spraying.

3. Just after the blossoming.

4. From 10 days to 2 weeks after the third spraying.

5. From 10 days to 2 weeks after the fourth spraying.

In regions where the disease is not virulent and in scasons
unfavorable to its spread, the fourth and fifth treatments may
be omitted.
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74. Downy Mildew.—When first known, downy mildew,
which is an American fungus, was confined to the Mississippi
Valley and the Middle Atlantic States. This mildew is now
to be found, like black rot, in all of the grape-growing regions
of America, except those of the Pacific slope, but it is not nearly
as troublesome in some regions as in others. It is found on
practically all grapes, wild or cultivated, and there are few
varieties that are very resistant under all conditions. Fortu-
nately, this trouble is relatively easy to control by spraying.

Description—Downy mildew attacks all of the tender grow-
ing parts of the grape. It does much damage to the leaves, on
the upper surface of which it produces greenish-yellow spots
of irregular outline, and on the under surface a loose, downy,
white growth. This white growth consists of short filaments
that bear spores, the summer spores, which are carried by the
elements to other growing parts of the plant, thus spreading the
disease. Affected berries, if young, first show a brown spot,
later becoming covered with a gray down, which distinguishes
the fungus. The appearance of young grapes affected with the
disease is illustrated in Fig. 42. On mature berries the fungus
causes a brownish-purple spot that spreads until it covers the
whole berry, which sometimes becomes soft and falls, and in
other cases becomes hard and remains on the vine. At this
stage the disease is commonly known as brown rot. ‘The winter,
or resting, spores are produced in the tissue of fruit and leaves
and have a thick protective covering. The winter spores are
dark, almost black, in color. Downy mildew spreads and does
most damage in hot, wet weather.

Treatment.—Spraying with Bordeaux mixture as recom-
mended for black rot will keep the downy mildew fungus in
check.

75. Powdery Mildew.—Powdery mildew is one of the
most universally distributed of all fungi, being found not only in
all parts of America on grapes but wherever grapes are grown.
In California, it is the most destructive of all the diseases
of the vine. Fortunately, it is not a serious trouble else-
where except in certain seasons and under certain conditions.
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It is far more troublesome, too, on some species, such as the
Vinifera for example, and on some varieties than on others.

Description.—Powdery mildew is caused by a fungus that
lives on the surface of the leaves. It subsists by means of
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sucker-like organs that penetrate the walls of the surface layer
of cells. The vegetative portion of the parasite consists of fine
white filaments that spread over the surface of the leaves,
shoots, and fruit. In summer these filaments send up short,
irregular stalks on which large numbers of barrel-shaped spores
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are produced in chain-like arrangement. These are the sum-
mer spores of the fungus. They are borne in greater number
on the upper surfaces of the leaves than on the under surfaces,
and give the leaves a gray, powdery appearance, as shown in
Fig. 43. Affected leaves finally become light brown and often
fall. Diseased fruits are gray in color, are scurfy, become
speckled with brown, fail to develop, and often burst on one
side, thereby exposing the seeds. The winter, or resting, spores
are borne in sacks during the latter part of the season. The
spore sacks, in turn, are borne in small, black, spherical spore
cases, each of which is furnished with a number of slender
appendages having curled tips. Powdery mildew, unlike most
other fungous troubles of the grape, is usually most prevalent
in comparatively hot, dry weather.

Treatment.—Powdery mildew is combated by dusting the
vines with flowers of sulphur or by spraying them with Bor-
deaux mixture, as for black rot. If it is unnecessary to spray
for black rot, the sulphur treatment is the better.

76. Anthracnose.—The anthracnose disease of the grape
is a comparatively new disease in America, not having been
observed until about 1885. It is now prevalent in most parts
of the country where grapes are grown, but has not yet been
noted with certainty on the Pacific slope. The disease may
cause great injury when it becomes epidemic, particularly in
view of the fact that it cannot be readily treated.

Description.—Anthracnose attacks all of the tender portions
of a growing vine. When the leaves are affected, dark spots
are at first formed on their surfaces. As the disease advances
these spots enlarge and irregular cracks are often formed
through the dead tissue. Frequently, many of these small
cracks run together, forming a long irregular slit through the
leaf. Similar marks are formed on the tender shoots, although
they are not so noticeable. When the fruit is attacked the
disease is sometimes called bird’s-eye rot, circular spots being
formed on the surface of the berry. The spots may be of differ-
ent colors and usually have a dark border; as the spots enlarge
and eat in, seeds are often exposed. In rotting, the tissue
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becomes hard and wrinkled. Sometimes the disease girdles
the stem of a fruit cluster, cutting off the supply of sap from the
grapes and causing them to shrivel and die. The effect of
anthracnose on vines and berries is shown in Fig. 44. Anthrac-
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nose does not spread as rapidly as some other vineyard diseases,
neither does it yield as readily to treatment.

Treatment.—When a vineyard is badly infected with anthrac-
nose, prompt attention and careful treatment are necessary to
control the disease. It cannot be satisfactorily controlled by
Bordeaux mixture alone. It is suggested that in addition to the
Bordeaux treatment rccommended for black rot, a warm satu-
rated solution of iron sulphate be applied in spring when the
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buds are swelling but before they begin to open. Before the
solution is applied 1 per cent. or more of sulphuric acid may
be added to it. This solution must be handled with care, as
it is very caustic. It may be applied with swabs or, if the acid
is not used, by spraying. It is essential that the work be done
thoroughly, all the surface of the canes being covered. ‘

77. Chlorosis.—The disease chlorosis, or yellow leaf,
causes the foliage to turn yellow and later to become brown.
It is common in all parts of the country where grapes are grown.
Chlorosis is more likely to appear in wet seasons, and some
varieties, such as the Diamond, are more susceptible than others.

Description.—In some instances, portions of the leaves
become yellow but may eventually regain their normal color,
so that at the close of the scason the vine appears to be in a
healthy condition. In other instances, the yellow color extends
over the entire leaf; brown, dead patches appear; and the leaf
curls and eventually drops from the vine. If the vine loses its
leaves two or three seasons in succession it is likely to dic. Onc
striking peculiarity of the discase is the fact that a badly
disecased vine may appear by the side of a perfectly healthy
vine of the same variety.

The cause of chlorosis, as given by foreign investigators, is
the presence of a large quantity of calcium carbonate in the soil,
which prevents the roots from taking up sufficient iron for
satisfactory growth.

Treatment.—Experiments scem to show that chlorosis may
be successfully treated by applying a small quantity of iron
sulphate around affected plants. But as there are a number
of good American varieties that are not subjcct to chlorosis,
perhaps the best method to pursue is to plant only such
varieties as are known to be free from this trouble.
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INSECT PESTS

78. In grape growing a large number of pestiferous insects
are encountered, but fortunately many of these are of little
or no economic importance, being merely casual visitants. Of
all the insects that affect the grape, only six are extremely
serious pests, but some one or several of these six must be
reckoned with in every part of the country. The important
six are: the phylloxera, the grape-vine fidia, the steely flea beetle,
the grape leaf hopper, the grape-berry moth, and the rose chafer.

79. The Phylloxera.—The grapc phylloxera, a minute
insect related to the scale insccts and the plant lice, is the
most important enemy of the grape. It is a native of the
United States east of the Rocky Mountains, where it is found
living on wild vines. The phylloxera is present in greater or
less numbers on the grapes of all cultivated species. It is
particularly destructive to Vinifera grapes, so much so, in fact,
that the culture of these grapes on their own roots is impossible
except in regions free from the pest. If it had not been dis-
covered that Vinifera grapes can be grown on the roots of
American species, the vineyards of California and the Old
World would surely have succumbed to this pest, for no satis-
factory means of destroying it has been found. The difficulty
of control lies in the fact that the insects infest the fibrous
roots at a depth of 2 or 3 fect in the soil.

During the first year or two after a vine is attacked by phyl-
loxera there is little apparent damage. In fact, the effect of
the phylloxera is equivalent to root pruning, and in some cases
results in an unusually large crop of grapes. The year after
this crop, however, the vine, having endured the double strain
of heavy bearing and root injury, is unable to recuperate and
usually dics. In rich, moist soil the death of the vine is not
so sudden, and two or even more crops may mature after symp-
toms of the disease are evident.

The amount of nutriment taken from the vine by such
minute insccts, even when present in the immense numbers
in which they somctimes occur, is not sufficient to account for
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the disastrous effect of phylloxera on the plant. The death
of the vine is largely due to the decay that sets in wherever
the phylloxera inserts its sucking tube, for a swelling is produced
which soon causes decay. When this swelling occurs at the end
of a young rootlet, growth in length is stopped; when it occurs
on larger roots, a decay spot is finally formed, which soon
extends around the root, and all below the point of attack dies.

Description.—The phylloxera has four forms: the leaf-gall
form, the root form, the winged form, and the sexual form.
The egg of a sexual insect is laid in the fall on old wood; the
following spring a louse hatches from it and at once goes to the
upper surface of a leaf and inserts its beak. The irritation
thus produced causes a gall to form on the lower side of the
leaf. In 15 days the louse becomes a full-grown wingless
female and proceeds to fill the gall with eggs, after which it
dies. In about a week females hatch from the eggs and migrate
to form new colonies. Several generations of females occur
in a summer. At the approach of winter the lice go into the
ground, where they remain dormant until spring; in the spring
they attack the roots, forming galls analogous to those on the
leaves and producing offspring that pass through a series of
generations similar to those of the insects above ground. In
the fall of the second year some of the root forms give rise to
winged females, which fly to neighboring vines. These lay
eggs on the wood of the grape. The eggs are of two sizes;
from those of the smaller size, males are hatched, and from those
of the larger size, females. In the sexual stage no food is taken
and the insects quickly pair. The female produces an egg
that fills its entire body and after 3 or 4 days lays it, this
being the winter egg, the beginning of the cycle.

Control Measures.—There are no remedies for phylloxera
that are worthy the name. The only efficient preventive is
to graft vines of susceptible varietics on to the roots of resistant
varieties. The varieties of the Rotundifolia and the Riparia
species are more resistant than any other, Riparia varieties
being more generally used as stocks, due to the fact that
Rotundifolia grapes are hard to propagate and do not make
good graft unions with vines of other specics.

200—14



66 GRAPE CULTURE §13

80. The Grape-Vine Fidia.—The grape-vine fidia, or,
as it is commonly called, the grape-root worm, is an American
insect that is found in all of the grape-growing regions east of
the Rocky Mountains. It is not a serious pest as yet, however,
except in New York, Pennsylvania, and Ohio. In these three
states it is perhaps the most troublesome pest that vineyardists
have to contend with, having been the cause of thousands of
dollars of loss during the past 20 years. It is rapidly spreading
in the infested Lake Erie region, and there is reason to fear that
in time it may ravage the vineyards of all the Eastern States,
as it occurs everywhere on wild grapes.

Description.—The grape-vine fidia is a robust beetle, } inch
in length; it is brown in color but whitened by a thick cover-
ing of yellowish-white hairs. The beetle lays its eggs well above
ground in the cracks and crevices of the bark of the grape
vines. The eggs are produced in large numbers, often as
many as several hundred to the vine. When the larvas
hatch they quickly worm their way into the ground and
begin to feed on the fibrous roots of the vine, passing
from these to the larger roots. Possibly the chief damage is
done on the larger roots, which are often entirely stripped of
bark for a length of several feet. The larvas attain their full
size, 3 inch in length, by the middle of August, and then
hibernate until the following June. The winter is spent in
earthen cells. After about 2 weeks as pupa in June, the full-
grown beetles emerge from the ground and begin to feed on
the upper surface of the leaves, eating out the cellular tissue,
thus skeletonizing the foliage. The adults disappear the suc-
ceeding August.

Fig. 45 (a) shows a larva of this insect; (b), roots injured by
larvas; and (c), a leaf injured by larvas.

Control Measures.—The most efficient means known for
checking the fidia is an application of an arsenical spray applied
during the time the beetles are feeding on the foliage. Arsenate
of lead is the best of the arsenicals for this purpose and is usually
combined with Bordeaux mixture. Also, the use of 1 gallon
of molasses and 6 pounds of arsenate of lead to 100 gallons of
water is very effective.
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81. The Steely Flea Beetle.—The steely flea beetle, or
grape-vine flea beetle, as it is commonly called, is an American
insect that is common to the eastern part of the country,
occasionally being found as far west as Colorado and New
Mexico. The pest, in the great region inhabited by it, is
rather localized, being found in considerable numbers near
orchards, undergrowth, woods, or other places suitable for
hibernation. The attacks of the beetles are desultory, the
insects being scarcely noticeable for a number of years and
then suddenly breaking out in great numbers to ravage vine-
yards for a season or two, after which they disappear. Usually,
their attacks are concentrated on a few acres of a vineyard but
occasionally a large acreage is infested.

Description.—The adult insects are shiny steel-blue beetles
about % inch in length. They live during the winter under
the bark of old vines or in rubbish in the field. They emerge
from their winter quarters during the first warm days of spring
and feed on the opening buds and young leaves. Egg laying is
begun late in April or early in May. The eggs are placed
singly near the buds or on the leaves, and hatch in about
10 days. The young larvas are dark brown in color but soon
become prominently marked with black dots and patches.
They become full grown in from 3 to 4 weeks, at the end of
which time they are from about 1 inch in length. The larvas
feed on the foliage, devouring only the soft parts at first, but
finally eating irregular holes through the leaves. When ready
to pupate they go a short distance into the ground. The adults
emerge during the latter part of June or early in July. They
probably feed during all of the summer, finally seeking shelter
for the winter as previously described.

Fig. 46 (a) shows a steely fleca beetle enlarged; (b), the eggs
near buds; and (¢), larvas feeding on a leaf.

Control Measures—To control the steely flea beetle, the
vines should be sprayed with arsenate of lead, 4 pounds to
50 gallons of water, or with some other arsenical poison, just
before the buds begin to swell. Much care should be taken to
make this application thorough. Later, when the worms appear
on the leaves, arsenate of lead may be applied at the usual
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strength, 8 pounds to 150 gallons of water, or combined with
Bordeaux mixture. Both the upper and the under surfaces of
the leaves should be covered. Applications of arsenicals for
the grape-vine fidia will help greatly to keep the steely flea
beetle in check.

82. The Grape Leaf Hopper.—The grape leaf hopper,
often erroncously known as thrips, is an American insect that,
so far as is known, is found in injurious numbers wherever
grapes grow in this country. The insect is usually of small
importance, but during some seasons in some localities it is
one of the worst pests, literally destroying the grape foliage of
whole regions. Only within the last few years have efficient
control measures been discovered.

Description.—There are several species of leaf hoppers that
attack the grape in different parts of the country. In the
commonest species the adult insects are about # inch in length.
They vary greatly in color, but the prevailing color is usually
a light yellowish green. The back and wings are ornamented
with bright red, yellow, and brown. The insects are found
on the vines from spring until fall. They feed together, suck-
ing the sap from the leaves, principally from the under surface,
causing them to turn brown in patches. The eggs are deposited
singly in the tissue of the under surface of the leaves. The
young resemble the adults in form, but are not provided with
wings and are green or yellowish green in color. There are
several broods during the scason. Some of the adults of the
last brood hibernate in any convenient rubbish about the
vineyard.

In Fig. 47 (a) are shown leaf hoppers feeding on a grape leaf,
the leaf and insects being about natural size; in (b), the insects
are shown greatly enlarged.

Control Measures.—The hoppers are very easily killed by
the use of a nicotine preparation guaranteed to contain 2.7 per
cent. of nicotine, diluted with from 65 to 100 parts of water.
Lime-sulphur solution as dilute as 1 gallon to 100 gallons of
water has proved to be very effective against the leaf hopper,
but it generally causes some injury to the foliage and the fruit.
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83. The Grape-Berry Moth.—The grape-berry moth does
considerable damage in some regions, being particularly injuri-
ous to the grape crop of the Lake Erie grape-growing region
in Ohio, Pennsylvania, and New York.

Description.—The young caterpillars of the grape-berry
moth feed within the grapes, finally causing them to turn dark

FiG. 48

colored and to wither. This injury is sometimes mistaken for
black rot. After devouring the soft parts of one grape, a
caterpillar goes to another, fastening the two together by a
silken thread. This may be continued until several in a bunch
have been destroyed.  The young caterpillars are light green in
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color, with brown heads. When full grown they measure
about } inch in length and are of a dark olive-green color,
slightly tinged with red. The cocoon is formed on a leaf and
is composed partly of two small pieces cut out of the leaf.
The adults of the spring brood emerge in from 12 to 14 days.
The fore wings have a bluish tinge and are marked with brown
and the posterior wings are dull brown. The moths are small,
measuring nearly % inch from tip to tip when the wings are
spread. The eggs are probably laid late in June or early in
July. There are two broods annually.

Fig. 48 shows a larva and the work of the grape-berry moth.

Control Measures.—As the caterpillars spend most of their
lives within the grape berries, spraying does not entirely
control the pest, but the arsenicals applied for the grape-vine
fidia will help much in keeping it in check. Picking and destroy-
ing infested fruit and leaves containing cocoons also help a
great deal. )

84. The Rose Chafer.—The rose chafer beetle, found in
most of the states east of the Rockies, is a serious pest when it
is numerous.

Description.—The body of an adult chafer is about % inch
in length and is yellow and brown in color. The head and the
thorax are really black but are covered with a number of yellow
hairs that give these parts a light appearance. The wing covers,
which are brown in color, are also covered with yellow hairs.
The legs of the insect are of a dark reddish-brown color and
the long fect are black. The antennz of the rose chafer
differ very much from those of the grape-root worm and grape
flea beetle, bearing knoblike structures at the tips. The adult
bectles feced on the blossoms and are thus able to destroy an
entire crop; they also do much damage to the foliage.

In Fig. 49 is shown the work of the rose chafer in reducing
a crop of grapes. Fig. 50 shows the nature of the injury done
to a leaf by rose chafers.

- The adults emerge from the ground about the time the grapes
are beginning to blossom. Mating takes place during much of
the time the adults are feeding. The females burrow into the
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soil, usually sandy soil, and deposit their eggs, which hatch
by the first week in August. The larvas feed on the roots of
grass until November, when they burrow to a depth of about
a foot and form larval chambers, after which they resume
feeding. During the latter part of May the larvas form cells
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in which they change to pupz. The pupal stage lasts from
3 to 4 weeks.

Control Measures.—Experiments have been made with vari-
ous insecticides to kill the rose chafer. A mixture consisting
of 10 pounds of arsenate of lead, 25 pounds of glucose, and
100 gallons of water has been found to be the most effective
for killing the insects. The spray should be applied as soon as
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the insects appear. Experiments show, too, that the numbers
of the rose chafer can be materially reduced by cultivating
the soil when the insects are in the pupal stage.

MISCELLANEOUS TROUBLES

85. Winter Killing.—Profitable culture of grapes is
possible in regions where, under natural conditions, the vines
are more or less injured by low temperatures. Indeed, some of
the most profitable vineyards in the Northern States are in
regions where the extra care to prevent winter killing is more
than paid for by the high price received for the fruit.

Where winter injury is imminent, certain precautions are
necessary. Cultivation must be stopped comparatively early,
and other means, such as withholding nitrogenous fertilizers
and sowing cover crops, must be taken to hasten the maturity
of the vines. If the danger is but slight, these precautions for
hastening maturity may be sufficient. However, if the danger
is great, the grape vines must be laid down, that is, placed on the
ground to be protected by snow or other covering. In order
to avoid having trunks too stiff for bending, when laying down
of the vines is necessary, the vines should be trained by some
system in which renewals from near the ground may be
frequently made; the various systems of training grape vines
are explained in a subsequent Section.

In the laying down of a vine, the plant must, of course, be
loosened from the wires or other supports and otherwise handled
so that it is usually advisable to prune it before laying it down.
After pruning has been done, a spadeful of earth should be
removed from the side of the vine, the vine should be bent
over, and earth should then be placed on the canes in such a
manner as to keep the vine in place on the ground. In very
cold climates or in the case of tender varieties it may be neces-
sary to cover the whole plant with earth. Some growers use
coarse manure, straw, marsh hay, or cornstalks for the covering,
but for a commercial vineyard, earth is the only practicable
material to use. Fence rails or other timbers are sometimes
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used to hold the vines on the ground, the covering material
being placed above these. The laying down can be done at
any time after the foliage drops in the fall and must be done
before the earth and vines freeze.

It is very important that the vines be taken up at the right
time in the spring. If they are put on the wires too early and
cold weather follows, injury is much more likely to result than
if the vines had not been covered. On the other hand, if the
covering is left on too late, the young foliage will be tender to
both sunshine and light frosts. The cost of laying down vines
varies a good deal, $6 an acre being perhaps a fair average.
The chief drawback to the operation is the fact that occa-
sionally a trunk is broken.

86. Frosts.—In the North late frosts sometimes seriously
injure vineyards. The first shoots may be killed and the vines
are thus forced to put out a second growth on which the crop,
if any, must be borne. Grapes that are borne on secondary
growths are of small quantity and poor quality. The grower
must usually give up hopes of a crop when the young shoots
are seriously frosted, but for the sake of the vines the frozen
parts should be removed. If these are allowed to remain, the
vines are weakened through loss of moisture. The proper
procedure is to pull off the frozen shoots, a task that can be
done for about $1 or less per acre. Grapes in leaf will stand a
temperature of 30° F. without injury.

Fall frosts very often do considerable damage to grapes,
although if the fruit is ripe or nearly so a slight frost is of little
consequence. Late-ripening grapes should not be planted in
localities where early fall frosts are of frequent occurrence.
In the case of either spring or fall frosts, much may be done
toward averting injury by starting smudges or fires in the
vineyards; this is an old and successful practice in Europe.
Smudges may be made from straw, leaves, prunings, or rubbish
of any kind that will burn in a slow, smoldering manner, but
the best practice is to burn crude petroleum, oil, or some tar-
like substance in orchard hcaters. The theory of the smudge
is that the heat of the earth, which would otherwise pass quickly
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into space, is checked by the smoke. A dense, uniform smudge
must be kept going until danger of frost is past, if smudging is
to be efficient. By far the best smudges can be maintained
on level land where air-currents are not strong.

It is not possible, of course, to build a large or a very hot
firc in a vineyard because of the closeness of the plants. For
this reason, to heat the air successfully small heaters burning
some kind of oil or tar must be used. In the case of smudges,
the heat of the fire no doubt makes the protection much greater.
Most of the orchard heaters now on the market combine the
two functions of smudging and heating. On rolling land it is
sometimes feasible to build a large fire at the bottom of a slope,
thus creating an air-current that will help somewhat in keeping
off frost.

It is very important in the fighting of frosts in vineyards
that the grower keep in close touch with the local representative
of the United States Weather Bureau. The predictions of
this Burcau can generally be relied on as a guide to whether
or not precautions against frost are necessary at any particular
time. Also, a grower may acquire sufficient skill in the use of
a wet-and-dry-bulb thermometer to determine fairly accurately
from the amount of moisture in the air whether or not there is
danger of frost.

87. Sunscald.—In hot regions and in hot summers in
cold regions, the fruit and sometimes the foliage of grapes
suffers from sunscald. There is no preventive except to train
the vines 30 as to give shade to the fruit. The fruit suffers
less from sunscald where the vines are trained by the drooping
systems than where they are trained by the upright and hori-
zontal systems; these systems of training will be explained in a
subsequent Section. Trunks and canes of grapes suffer but
little from sunscald, either in summer or winter.

88. Rain, Cold Weather, and Wind.—Rain and the
cold and wind that usually accompany it at blossoming time
cause the loss of more grapes than any other climatic agency.
The damage is done in scveral ways. The most serious injury
is the washing of pollen from the anthers. The secretion on the
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stigmas also is often washed away or becomes so diluted that
the pollen does not germinate. It is probable, too, that the
chill of rainy weather decreases the vitality of pollen and
prevents the growth of pollen tubes; also, an excess of moisture
often causes pollen grains to swell and burst. Rainy weather
prevents bees and insects from carrying pollen and in the fall
causes the berries to crack.

Where the average daily range in temperature is widest the
danger to blossoms is greatest. The most jeopardizing weather
to a grape crop, from the standpoint of temperature, is warm,
sunny days followed by still, cloudless, cold nights; in such
weather the heat of the day forces out the blossoms prematurely
and they are injured by frost at night. Cold weather and rains
at any time of the year are unpreventable, however, and their
injury cannot be lessened.

The good and bad effects of wind on grapes may be summar-
ized as follows: Long-continued, warm, dry winds injure
blossoms by evaporating the secretion from the stigmas,
thereby preventing the retention and germination of pollen;
a cold, dry, north wind at blooming time chills vegetation and
stops the normal functions of flowers and leaves; on cold, clear
nights, winds keep off frost by renewing the heat or by bringing
fogs or clouds from bodies of water.

There is much difference of opinion as to whether or not
windbreaks are of value for vineyards. From the experience
of vineyardists in many regions, it may be said that the value
of a windbreak depends largely on the topography of the land.
A windbreak situated so as to cause the air to be still is detri-
mental as far as cold and frosts are concerned. If it is planted
so as to deflect or cause air-currents, it may be of value in keep-
ing off frosts. More often than not, however, a windbreak
seriously checks atmospheric drainage, and the damage by frost
is thereby increased. Also, when a windbreak is to the north,
the buds on the vines so sheltered are forced in the spring and
are therefore liable to injury by late spring frosts. Windbreaks
also often shelter injurious insects and birds. In very sandy
soils in the arid regions of the West, however, windbrakes
are necessary to prevent injury from drifting sand.
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89. Birds.—In many localities, grapes suffer more from
the depredations of robins than from any other trouble. A
few other species of birds eat grapes but none do as much damage
as robins. Grapes that have small berries and tender pulp
and shell readily from the stems suffer most. Among standard
varieties, the Delaware is most frequently destroyed by these
depredators. There is but one way of preventing the damage
by robins and that is
to bag the clusters.

Bagging of grapes
not only keeps away
robins but also insects
and fungi. Because
of the warmth that
the bags give, the
bunches ripen a little
earlier and the grapes
are of slightly higher
quality than those not
bagged. Inseasons of
early fall frosts, the
fruits are protected
also from frosts by the
bags. Some growers,
especially where a
fancy product is de-
sired, consider bagging
an absolute necessity
to profitable grape
growing.

The work of bag-
ging grapes is done as
soon as the grapes are well set—when the berries are about the
size of small pcas; the sooner bagging is done the less damage
there will be from fungi. For the bagging of grapes a patent bag
made especially for the purpose may be used, or the common 13-
or 2-pound manila bag used by grocers will be satisfactory. In
Fig. 51 (a) is shown a bag known as the Ideal Clasp bag and the
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method of using it. This bag has a metal clasp attached to the
top for securing the bag in place over a bunch. In (b) is shown
the method of fastening in place the common manila grocer’s bag.
Before this bag is placed over a bunch of grapes, the corners
of both the top and the bottom are cut off; this cutting off of
the corners enables the operator to close the top neatly over
the cluster and allows any water that gets in the bag to drain
out. The corners of several bags may be cut off at one time
by using a broad, sharp chisel. When a bag is being put on,
the top is pinned above the lateral from which the bunch hangs,
the largest pins to be had of dry-goods merchants being used.
The bags should be allowed to remain over the bunches until
picking time; they seemingly grow stronger with exposure to
the sun and wind.

The heaviest item of expense in bagging grapes is the labor
required. Many growers employ women and girls for this
work, as they soon become very skilful. It is possible to bag
grapes for about $2 per thousand bags; this estimate includes
the cost for both bags and labor. Where extra fine grapes
are wanted, such an expenditure is justifiable.

90. Rattling, or Shelling, of Grapes.—In the case of
some varieties of grapes the berries, under certain conditions,
drop badly from the stem. This trouble is known as rattling
orshelling. So far, neither the cause nor the remedy for rattling
is known. The berries begin to fall first from the apex of the
cluster and from bunches farthest from the trunk of the vine.
The fruit that drops prematurely is found to have an insipid
taste. The conditions under which grapes rattle are various.
As a rule, however, the trouble is found in vineyards where
the vines are not in good health. The outer margins of the
leaves on vines from which grapes rattle are commonly found
tobe dried up. The cause of rattling is thought by some inves-
tigators to be a lack of some element of plant-food, potash being
most frequently named, but applications of the several fertilizers
have not, as yet, uniformly prevented the trouble. There is
a possibility that rattling may be due to a discase of the vine,
but no specific disease has been discovered. It is thought by
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many that the trouble is due to faulty nutrition, but what the
conditions are that cause the physiological defect no one has
yet discovered. With this uncertainty as to the cause for
rattling, no remedy can be suggested, except to keep the vines
in vigor and health.



GRAPE CULTURE

(PART 2)

VINEYARD ESTABLISHMENT

CHOOSING OF A LOCATION

NATURAL FACTORS FOR CONSIDERATION

1. In America, grapes arc grown in home gardens under
an extremely wide range of natural conditions; but as a com-
mercial industry, grape culture is largely confined to certain
more or less extensive regions where the conditions are par-
ticularly favorable. As commercial grape culture is not pos-
sible in all localities, it is advisable for a grower, before planting
a vineyard, to know what conditions are necessary for the suc-
cess of the business. He should know what influence certain
natural factors have in adapting a locality for grape culture.

The chief natural factors that should be considered in the
choosing of a location for a vineyard are: the latitude and alti-
tude, the water supply, the soil, air-currents, and insects and
fungi.

2. Influence of Latitude and Altitude.—The varieties
of any species of grapes are usually best adapted to the latitude
in which the species grows wild, and they will not do as well in
a different latitude. Varieties that are native to the North
do not succeed in the South, and vice versa. In view of this
fact, a grape grower should know the species to which a
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particular variety belongs and the range in latitude of the wild
grapes of the species. Most cultivated varieties have a more
or less wider latitudinal range, however, than wild varieties
of the same species, growing successfully a little farther north
and south than the species is found naturally.

Three very important points are, to a considerable extent,
determined by the latitude and altitude of a locality, namely,
the range in temperature, the amount and intensity of the
sunlight, and the length of the growing season.

Grape growing is affected more by temperature than by any
other single factor. Temperature largely determines which
varieties can be grown successfully in any region, and, in
many seasons, whether there shall be a crop even in favorable
localities. Its influence may be seen at different seasons of
the year in winter-killing, damage by spring or fall frosts,
shriveling and drying up of the leaves, and sun scald of the
fruit. In general, regions in which there is a comparatively
low temperature during the growing season of May, June,
and July, and much sunshine during the maturing season of
August, September, and October, produce the best grapes.
The temperature of a region may, of course, be influenced by
the proximity of bodies of water as well as by latitude and
altitude.

The amount and intensity of the sunlight is a prime factor
to consider when choosing a location for the growing of grapes,
because on sunlight depends to a high degree the percentage
of sugars and solids in grapes. The percentage of these con-
stituents is of importance when the grapes are to be used for
the making of wine, grape juice, or raisins, and affects to a
considerable degree the keeping and shipping qualities of
dessert grapes. In general, the more sunshine and the greater
its intensity in a grape-growing region, the better is the region
for grapes.

The length of the growing season has much to do with the
adaptability of a locality for the growing of a particular variety.
For instance, many Southern varicties are perfectly hardy in
vine in the North, but the seasons in the Northern latitude
are not long enough for the fruit to ripen. On the other hand,
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some Northern grapes mature so early in the South that they
pass through maturity to decay so quickly as to be worthless.
If a grower desires to cultivate certain varieties he should,
therefore, choose a location where the length of the growing
season will be suitable.

Notwithstanding the preceding statements, it is important
to keep in mind that the normal influence of latitude and
altitude is often set aside in grape growing by local modifica-
tions. For example, it often happens that valleys in a region
not apparently adapted to grape culture are so protected from
cold winds, so open to sunshine, or so free from fogs or frosts
that they afford ideal conditions for a vineyard. Some of the
most profitable vineyards are found in exceptional places in
regions where grapes are not generally grown.

3. Influence of Water Supply.—Grapes are very sen-
sitive to moisture conditions. If a vineyard is to be established
in a humid climate, not only must the total annual rainfall be
considered, but also its distribution throughout the season.
The smallest quantity of water required for good vine growth
produces the best crops, freest from disease. An excess of rain-
fall at blooming time hinders the proper setting of fruit; an
excess during the growing and the maturing season favors the
growth of fungi, checks and weakens root development, and
induces too great a growth of vine. A comparatively dry soil
is favorable to a large root growth, which enables a grape plant
to stand drouth well and to resist fungous diseases but renders
it more susceptible to the phylloxera. Species and varieties dif-
fer greatly in their capacity to withstand an excess of moisture.
Vinifera varieties, in particular, cannot be grown profitably in
localities where there are frequent summer showers, owing to
their susceptibility to fungous diseases.

4. Influence of Soil.—As in the case of all other crops,
the soil largely determines the value of a location for grape
growing. The grape does best on sandy, gravelly, and shaly
soils. In addition to this general soil adaptation, each variety
of grapes does better in some soils than others. In order to be
successful, therefore, a grower must ascertain what soils are
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best for different varieties. The chemist and soil physicist
can help but little; in most cases an actual test in the field is
the only way of determining whether a variety will or will not
thrive in a particular soil. American varieties are much more
limited in their adaptation to various soils than the European,
or Vinifera, varieties.

The grape is affected more by the physical structure of a soil
than by its fertility. In the case of two soils of the same fer-
tility, one a sandy soil and the other a clay soil, there will
be a similar growth of vine but the sandy soil will produce
more and better grapes than the clay soil. Grapes do better
on light, friable soils than on stiff, compact soils. The light-
ness and friability of a soil can, of course, be increased by sub-
soiling and proper surface drainage or by the usc of cover crops
and stable manure.

It is unnecessary to sclect soil of great natural fertility for
grape growing. Soils that are too rich produce an overdevel-
opment of the vines at the expense of hardiness and fruitful-
ness. The grapes of some species grow naturally on very poor,
light soils. Any deficiency of natural fertility in soil selected
for grape growing can be largely supplied by cover crops,
stable manure, and fertilizers.

The fact that grapes do particularly well on sands, loams,
shales, and gravels is due largely to the heat found in such
soils. The farther north, or the longer the season required for
ripening, the greater is the nccessity for a warm soil. Soils
can be made warmer by drainage, by the addition of humus-
forming matecrial, and by cultivation.

The grape is no more exacting as to soil requirements than
other fruits. However, the nccessity for selecting a suitable
soil, together with favorable climatic conditions, for commer-
cial grape culture nceds no stronger argument than the fact
that the viticulture of America is centered in comparatively
small districts, and commercial success with the grape appears
to be impossible in other regions, even though they produce
good crops of other fruits. The necessity of having a large
quantity and a high quality of fruit in commercial grape grow-
ing, in order for the business to be profitable, makes it very
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necessary to consider carefully the soil requirements of the
different varieties.

5. Influence of Air-Currents.—The prevalence or lack
of air-currents in a region is of some little importance in fitting
or unfitting it for grape growing. Air-currents do consider-
able good in suppressing fungi. It has long been noticed that
in regions where there are strong air-currents, black rot and the
mildews are not nearly as harmful as elsewhere. Winds may
be beneficial, too, when they bring warm air, when they are
moisture laden, and when they keep frosty air in motion;
it is possible, also, that they have some effect in suppressing
insects such as the leaf hopper. On the contrary, they may be
detrimental when too dry, strong, or cold.

6. Influence of Insects and Fungi.—Often the preval-
ence or the absence of insccts and fungi determines the value
of a region for grape growing. In several instances, the vine-
yards of entire regions have been destroyed by insects or fungi,
or both. On the other hand, the magnitude of grape growing
in certain regions is almost wholly due to the fact that neither
insects nor fungi are seriously troublesome. The increase in
the practice of spraying and the dissemination of information
relative to vineyard pests are lessening the importance of the
parasite factor in determining the value of a region for grape
growing, but it is still of great importance.

COMMERCIAL FACTORS FOR CONSIDERATION

7. Infiuence of Marketing Facilities.—In order for a
commercial vineyard to be successful, markets must be acces-
sible to a high degree. Grapes are easily injured by long hauls

-and are very perishable even where handled without injury.
There must, therefore, be good wagon roads over which to haul
the fruit to a local market or to a shipping station; and if the
fruit is shipped, the transportation service must be rapid. Trans-
portation by water is often better than by-rail, as there is
usually less jarring of the fruit on boats than on cars. If there
are two or more competing transportation agents, the shipper
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will, as a rule, get better service and cheaper rates than if there
is no competition.

Grape growing, more than the growing of any other fruit,
is a specialized and concentrated industry. This is as it should
be, especially if the product is grown for a distant market,
as it is important that enough grapes be raised in a locality to
make the shipping and selling of the fruit of sufficient magni-
tude to command special attention from buyers and carriers.
There are great advantages in shipping fruit in carload lots
and selling it cooperatively. A grower should consider, there-
fore, before establishing a vineyard, whether he will grow grapes
for the general market—usually a distant one—or for the local
market, and in cither case, whether the marketing facilities
are adequate for his particular needs.

If grapes are grown for the general market, the vineyarding,
to be profitable, must usually be conducted on a somewhat
extensive scale. There should be a large acreage with but
few wvarietics. In general-market vineyards the different
varieties are cultivated similarly and the various kinds of fruit
are handled, packed, and marketed in the same way; as a rule,
the prices received are comparatively low. In the growing
of grapes for the general market the vineyard is the unit. If
grapes are grown for a local market the vineyard may consist
of but a few acres; but there should be several or many varieties
that ripen in succession. In local-market vineyards special
treatment is given to each kind of grape. The different vari-
etics are trained, pruned, and fertilized differently, and each
kind of fruit is packed in a particular way; the fruit usually
sells for a higher price than that of a general-market vineyard.
The varicty is the unit in the growing of grapes for a local
market.

The opportunities in the growing of grapes for the general
market are well recognized in America and the industry has
become extensive. On the other hand, grape growing for local
markets is not well developed, although there are splendid
opportunitics in many parts of the country for such a business.
In regions where intensive grape growing for local markets has
been developed to a high degree, it has proved very profitable.
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8. Influence of Distributing Agencies.—Several agen-
cies of distribution by means of which grapes go from the
producer to the consumer must be considered in choosing a
location for a vineyard. Some of these are: Local buyers, who
ship from the grower to a center of distribution; carriers, such
as railroads, steamboats, and trolley lines; commission mer-
chants, who distribute the grapes to retailers; and retailers,
who deliver the grapes to the consumer. The fewer of these
distributing agencies the grower must make use of and the
better the ones available, the better is the location for grape
growing. :

9. Influence of Extent of Production.—A grower,
when choosing a location for a vineyard, is naturally confronted
with the question of whether there is danger of overproduction
in a particular locality. No matter how large a quantity of
fruit is produced in a given region, the growers who pay atten-
tion to the cost of production will make the most profit and
suffer least from the competition. Should there be overpro-
duction, those laboring under the most expensive difficulties,
whose cost of production is highest, must stop growing; those
whose production is lowest can continue with an assurance
of profit.

If all of the factors at the command of a grower insure the
lowest cost of production, there need be no hesitancy about
entering the business. A prospective grower should first
ascertain whether there is likely to be a permanent demand
for his product, then consider whether or not there are natural
advantages for grape growing in the locality, and finally make
sure that the transportation facilities are adequate. The cost
of labor, too, should be the same as or less than that of his
competitors.

10. Influence of Labor Supply.—No one should engage
extensively in grape growing in a locality where there is no
certainty of an abundance of labor at picking time. It
sometimes happens that, although no labor is available in a
locality, pickers can be brought from a near-by city. In many
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grape-growing sections, women are employed as pickers, as they
quickly become skilful in the work, which is not particularly
fatiguing. In addition to pickers there must be some laborers
in the locality that are skilled in horticultural pursuits, as com-
mon farm laborers do vineyard work poorly and can seldom be
hired in sufficient numbers.

11. Influence of Amount of Capital.—Less capital is
required to engage in grape growing than in the culture of
tree fruits, as grapes come into bearing sooner; but, on the other
hand, much more capital is required than for the growing of
farm or truck crops. The cost of land for commercial grape
growing will vary from $50 an acre in some parts of the East
to $500 an acre on the Pacific coast. The operating expenses,
however, are not nearly so variable. An average taken from
scveral grape-growing regions in the United States is about
as follows per acre: Pruning, $6; thorough cultivation, $12;
spraying, $10; seed for cover crops, $4. If fertilizers are used
instead of cover crops, the expenses must be increased about
$10 per acre. Perhaps 10 per cent. on the investment is a
conservative estimate of the net income for vineyards the
country over. '

SELECTION OF VARIETIES

12. When a location for a vineyard has been chosen, the
next step is to make a selection of varieties for planting. If
grapes are to be grown for the general market this will not be
difficult, as only a few varieties are under general cultivation
in any particular grape-growing center. On the other hand,
if grapes are to be grown for a local market it is often exceed-
ingly difficult to choose varieties.

Not less than three hundred varieties of grapes are offered
to the grape growers of America by nurserymen. Most of
these varieties are best characterized by their faults and none
arc perfect. Although all of them have more or less defects
some have greater ones than others and are, therefore, less
desirable. Because of this condition, the selection of suitable
varieties is very important. In fact, it may be laid down as
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a rule that failure in commercial grape growing is certain if a
mistake is made in the choice of varieties. Fortunately, in
established grape-growing regions the experience of the past
can be relied on to a reasonable degree as a guide in the selecting
of varieties.

Certain factors must be kept in mind by a grower when
choosing varieties for a commercial vineyard. The most
important of these is that a variety must be adapted to the
markets and to the uses for which it is intended. Another
important factor is that a variety should be free, or reasonably
so, from parasitic troubles. Also, in order to facilitate the
employing of help and the shipping of fruit, varieties should
be chosen that ripen in proper succession.

Much is being said at the present time about sex in fruits
and especially about the impotency of varicties, on account of
which their fruits do not set well. Grapes fail to set fruit,
for the most part, becausc of cold weather, rains, and heavy
winds at blooming time, but some varicties are self-sterile to
the extent that they will not produce crops unless interplanted
with self-fertile varietics that bloom at the same time. It is
important that the fruit of all of the varieties planted have
value, as it is not worth while to encumber land with a variety
fit only for a pollinator. Contrary to a very general opinion,
the fruits themselves are not changed by cross-pollination.
The status of varieties as to sterility has already been given
in the preceding Section.

PROCURING OF VINES FOR PLANTING

13. When a grower has chosen a location for his vincyard
and has selected the varictics for planting, the next step is to
procure vines. This may be donc in two ways: The vines
may either be propagated by the grower himsclf or be pro-
cured from a commercial nursery. Experienced growers often
produce their own vines, as it is not particularly difficult to
propagate grapes. Until some experience has been acquired,
however, it is not advisable to undertake home propagation
on a very extensive scale.
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14. Propagating of Grapes.—The grape is propagated
from seeds, layers, and cuttings. It is grown from seeds for
the purpose of obtaining stock resistant to the phylloxera on
which to graft Vinifera varieties, and for the purpose of pro-
ducing new varieties. The seeds are taken from the pulp at
harvest time and stored in damp earth in a cool place until
spring. In spring they are sown in garden soil in rows con-
venient for cultivation, being planted about an inch deep and
a few inches apart in the row. Usually, the seeds sprout well
and the subsequent care consists chiefly of cultivation.

FiG. 1

Layering is somewhat extensively practiced in the propa-
gating of Aestivalis and Rotundifolia varieties, which do not
root readily from cuttings. Even in the case of other varieties,
layering is often the simplest method of propagation, par-
ticularly if only a few vines are needed. This method is espe-
cially desirable for the filling in of vacancies in rows.

Layering is done by bending down and covering with earth
in the spring a cane of the previous year’s growth. Some
growers simply lay the cane on the ground and cover it so as
to leave a small part exposed at intervals, as shown in Fig. 1.
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Sprouts will form on the exposed parts and roots on the covered
parts. As soon as the young sprouts are thoroughly rooted
they may be separated from each other and from the parent
plant. Perhaps the commonest method of layering is to lay
the cane in a shallow trench, which is then partly filled with
fine earth, the earth being packed firmly about the vine; later,
as the young shoots grow, the trench is gradually filled. From
4 to 8 inchesof the end of the
cane is left above ground.
The following fall the plants
that have arisen from the
buds will be ready for trans-
planting. If layering is
practiced for the purpose
of filling vacancies in rows,
the cane should be putina
trench several inches deep
so that it will not be torn
out in plowing. The young
sproutsneednot bedetached
from the parent until the
second year and should bear
the third year.

15. The prevailing
method of propagating
grapes employed by nurs-
erymen and many experi-
enced growers is by means
of cuttings. Perhaps the
commonest method of obtaining cuttings is to cut short lengths
from the hard wood of ripened canes in autumn or winter when
the vines are pruned. Only canes that are well ripened and rather
short jointed are used. These are cut so that there will be two or
more buds on each cutting, the lower cut being close to a bud.
Fig. 2 shows the appearance of cuttings. After a sufficient num-
ber of cuttings have been made, they arc tied in bundles of fifty or
one hundred and stored in sand, moss, or sawdust until spring,

FiG. 2
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when they are planted outdoorsat the approach of warm weather.
The general practice is to place the cuttings from 4 to 8 inches
apart in rows that are far enough apart to allow of horse cul-
tivation. The cuttings should be set deep enough that the
upper bud will be flush with the surface of the ground. When
propagation by this method is extensive, a furrow may be
plowed, the cuttings being placed upright against the land
side and the earth being firmly pressed around them. Many
propagators insist that the cuttings be set at an angle, claim-
ing advantages from the fact that the soil can be packed more
firmly and that the heat of the sun’s rays can penetrate more
readl.ly to the lower ends of the cuttings than when the cut-
tings arc set upright. The cuttings may produce plants
large enough for planting in the vincyard the following
fall; but it is usually preferred to let the plants grow
2 years before planting them permanently. In such
cases it is customary, in many nurseries, to transplant
the young plants at the end of the first season. On
the Pacific slope, cuttings are often planted directly in
the vinevard if the soil is favorable to root-
ing. If this is done, the cuttings are made
from 15 to 18 inches long.

’ Green-wood cuttings are sometimes
Fic.3  uscd in summer in the case of new or rare
varieties, but they arc not in gcneral favor.
Single-eve cuttings, such as the one shown in
Fig. 3, are sometimes usced for propagating grapes;
as a rule, they arc started under glass. If they
are started in February, they will be large enough
for transplanting to a well-prepared seed-bed very
carly in the spring.

16. Grape vines may be readily grafted by
scveral methods. The cleft graft, which is
commonly used in the case of old plants, is by = Pre.4
far the most important method, as it is the one resorted
to when the varieties in a vineyard are to be changed. In
cleft grafting, the carth should be removed from the old vine
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to the first lateral roots and the top sawed off cleanly from
3 to 4 inches below the surface of the ground. The vine should
then be split across its ¢enter and one or two scions inserted,
as in the grafting of fruit trees. The appearance of the graft
at this stage is illustrated in Fig. 4. The cleft should be bound
with string or raffia and covered with earth; no wax is neces-
sary. Cleft grafting is usually done in early spring when the
vines are leafing out.

Young grape plants may be whip-grafted indoors, asd escribed
for fruit trees. The successive steps in making the graft arc
illustrated in Fig. 5. This is the most approved method of
grafting Vinifera varieties on phylloxera-resistant stocks, the
grafts being rooted in a nursery before being planted.

No matter what method of grafting is used, care must be
taken from year to year to cut off all roots from the scions.
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Grafting of the grape in this country is largely confined to
California where the Vinifera varieties are grafted on phylloxera-
resistant native vines, but the operation could be used to advan-
tage in working over old vineyards in all parts of America.

17. Procuring of Vines From a Nursery.—As a rule,
fruit plants grown near home are somewhat better for planting
than those brought from a distance. This is less true in the
case of the grape, however, than in the case of any other fruit,
as grape vines are very tenacious of life, are not so easily injured
as fruit trees, and can be cheaply propagated and well grown
only in certain localities.

In buying vines, it is advisable to make certain that they are
true to name and free from insect and fungous pests, and that
the roots and the tops, even to the remotest parts, are alive.
In most cases first-grade 1-year-old vines are much to be pre-
ferred to larger 2-year-old ones. The 2-year-old vines are
often the inferior 1-year-old vines of the previous season that
have been transplanted and allowed to get another year's
growth; they are stunted and considerably less vigorous than
first-grade vines. In Fig. 6 are shown thrce different grades
of vines. The two vines at the left are overgrown, overaged
specimens; the two in the middle are stunted and lacking in
vigor; the two at the right are desirable first-grade vines.

PLANTING OF A VINEYARD

PREPARING OF THE LAND

18. Draining of the Land.—Usually, the first operation
in planting a vineyard is to drain the land. No cultivated
grape thrives in poorly drained land despite the fact that
several wild species do. It is ncarly always found that in a
time of drought moisture is far better conserved in a well-drained
vineyard than in'one that is undrained. Unquestionably, too,
the soil in a drained vineyard is better acrated and is warmer
than that of an undrained vineyvard; the warmth of the soil is

249—16
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an especially important factor in the case of the grape, as has
already been stated. The opinion prevails that sloping land
is always well drained, -but often this is not the case. So, too,
the erroneous opinion prevails that sandy, gravelly, and shaly
soils are always well drained. Such soils often need as thor-
ough drainage as loamy and clayey soils.

19. Preparing of the Soil.—A vineyard that is properly
located, well planted, and intelligently cared for will stand for
a generation or longer. The necessity for thorough soil prep-
aration before setting the vines is apparent, because after a
vineyard is planted such operations as grading and subsoiling
cannot be carried on. No subsequent treatment can make up
for careful preparation of the soil at the outset.

The soil for a vineyard may need some grading to make the
surface level. As a rule, it is a good practice to turn under
a heavy coating of stable manure or a crop of some green manure
such as clover, cowpeas, or soybeans, the kind of crop depend-
ing on which does best in the particular locality. This manur-
ing is especially desirable if vines are to follow vines, that is,
if the land has previously been planted to grapes. Some soils
are much benefited by subsoiling; others are not. A grower
must determine whether subsoiling is advisable by studying
his soil and ascertaining the experience of his neighbors. In
the case of sands, gravels, and shales, subsoiling is seldom neces-
sary, but clays and loams are often benefited by the operation.
If subsoiling is practiced, the subsoil should be loosened only,
not mixed with the surface soil, as mixing of the two soils often
permanently injures the land. If not subsoiled, the ground
should be plowed rather deeply. Finally, it should be put in
the best possible condition by harrowing and rolling. For
the harrowing, a disk or a cutaway harrow followed by a smooth-
ing harrow will give good results.

PLANTING OF THE VINES '
20. Vines are always planted in rectangles, usually with less
distance between plants in the rows than between rows. The
distance between vines and rows depends largely on the variety
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and somewhat on the soil. Vines of strong-growing varieties,
such as those of the Rotundifolia species, are usually planted
in rows about 15 feet apart, the vines being about 30 feet
apart in the rows. Vines of Labrusca, Riparia, and Aestivalis
varieties are, as a rule, planted in rows from 8 to 12 feet apart,
the distance between vines being a little less than that between
rows. In a large number of commercial vineyards where
native varieties are grown, the rows are 9 feet apart and the
vines are 8 feet apart in the rows. Vinifera vines are planted
in rows from 5 to 12 feet apart, the vines being from 3 to 10 feet
apart in the rows; the distance apart the vines are planted
depends largely on the variety and local conditions. Grapes
can, of course, be planted closer together in poor soils than in
fertile soils, as in the case of the former there will be less growth.
It is doubtful whether rows ought ever to be less than from
8 to 10 feet apart, however, as there should always be sufficient
room between for cultivating with two-horse implements,
for spraying, and for hauling out brush and fruit.

In some grape-growing regions vineyardists set twice the
number of vines required in a row, with the expectation of
cutting out alternate vines when two or three crops have.been
harvested. Although this practice is far preferable to inter-
planting with bush fruits, experience has not proved it to be
very advantageous. The tendency is to let the filler vines
remain too long, with the result that the growth of the per-
manent vines is checked and they are more or less stunted for
several years. Double planting may be profitably practiced
only where the culture is intensive and where the grower will
cut out the fillers when two, or at most three, crops have been
harvested.

There is much difference of opinion as to the direction in
which rows should run. In many cases, this should be deter-
mined entirely by the lay of the land; in others, by con-
venience. In general, it may be said that the ideal direction
for grape rows is north and south. When rows are planted
thus the morning sun dries the dew on the east side and the
western wind dries the dew on the west side. Such drying of
the dew is of much help in the control of fungous diseases.
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21. In large vineyards, for convenience in carrying on
operations, it is necessary to have avenues through the plan-
tation. The vineyard should, as a rule, be cut into blocks of
3, 4, or 5 acres, the most convenient shape being a block twice
as long as it is broad. On hilly land the blocks must often
be made in accordance with the lay of the land so as to give the
avenue best suited for hauling. An avenue is usually made by
leaving out a row of vines. Ample distances between rows
makes fewer avenues necessary.

The number of vines required to set an acre is calculated
by multiplying the distance between rows by the distance
between vines and dividing the product into 43,560, the num-
ber of square feet in an acre. For example, find the number
of vines required for 1 acre when the distance between rows is
to be 9 feet and the distance between vines in the row is to be
8 feet. Thus, 8 X9=72; 43,560 72 =605 vines.

22. Various methods are used for locating the holes for
the young vines. Some planters use a marker similar to the
kind used for marking corn or potato rows; others use a measur-
ing wire or a chain; and still others use a plow. Marking the
ground with a plow is perhaps the simplest method and is accom-
plished as follows: First, the rows are measured off at the
distance apart decided on; then a furrow is plowed along the
line of each row, the plowing being done in both directions in
order to make the furrow deep; finally, small stakes are set
in the furrow at the proper distance for the vines, and care is
taken to line up the stakes accurately both in the direction of
the rows and crosswise. Holes are then dug in the furrows,
with the stakes as centers, by means of a hoe or a spade. The
depth of setting depends somewhat on the variety and the soil,
but a fairly safe rule to follow is to set each vine a little deeper
than it stood in the nursery row; this applies to all vines except
grafted resistant vines, which should be planted with the union
at or just above the surface of the ground. The holes should
be dug deep enough to permit of a spadeful of surface soil
being thrown in before the plants are set and large enough to
accommodate the roots without crowding.
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28. Grape vines must be handled with considerable care
in packing, transporting, and taking them to the field, because
the roots are very small, tender, and easily injured. Success
with a vineyard often depends on getting a good start; and this
can be done only when the vines are in condition to begin grow-
ing at once after being planted. In handling vines in the field
before planting, it is a good plan to keep the roots in water.

24. No exact time for planting can be specified, but the
general statement can be made that vines should be planted
only in the spring and that planting should begin as soon as
the ground can be worked to advantage. It is a mistake to
set vines when the soil is cold, wet, and heavy. Local experi-
ence and the judgment of the planter must dictate how late
the planting can be done; usually it is not advisable to set vines
after the leaf buds begin to burst.

25. Vines are prepared for planting by cutting away all
- dead or injured roots and shortening the healthy roots so that .
they can be conveniently placed in the hole in which they are
to be set. Grape roots can be pruned rather severely if the
stubs that remain are healthy; as a rule, the stubs should be
from 6 to 10 inches in length. The top should always be cut
back to a single cane and this to two or three buds. In planting,
the roots are spread in the hole so that they are in a somewhat
natural position, and a little surface soil is tamped firmly about
them. The hole is then filled, the soil firmed, and the surface
left loose as a mulch to check evaporation.
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VINEYARD MANAGEMENT

GENERAL CULTURAL OPERATIONS

26. The aim of a grower for the first two or three seasons
after a vineyard is planted should be to develop a good root
system in the vines. To do this, the growth of the first sum-
mer should be cut back late the following winter or early the
next spring to two buds and the vines left in apparently the
same condition as they were when set. If the vines are to be
grown on trellises, one wire of the trellis should be put up at
the end of the first year, not for the purpose of beginning def-
inite training of the vine, but to keep the canes out of the way
of the cultivator. If the vines are to be grown on stakes, the
stakes should be set at this time. Some fruit is likely to set
the second season, but it should be removed before it has
attained much size. Two years after setting, the vines should
be ready for permanent training on the trellises or on the stakes.

East of the Rocky Mountains, grapes are grown commer-
cially on trellises. On the Pacific coast, all but a few varieties
are grown on stakes. In both regions, amateurs frequently
grow them on arbors, fences, and sides of buildings, practices
that need not be discussed here.

27. 'Trellising of Vines.—In the trellising of vines, a
fairly heavy post is set at each end of a row and smaller posts
or stakes are set at regular intervals in the row. In the case
of native grapes, a post to every three vines is sufficient. For
Vinifera grapes that require a trellis, a stake is usually driven at
each vine; sometimes, however, the stakes are put between the
vines, and if the vines are less than 9 feet apart in the row some
growers use only one stake to every two or three vines. Forall
native varieties except the Rotundifolias, the posts should be from
6 to 8 feet long; posts from 8 to 10 feet long should be used for
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Rotundifolia grapes, as they are strong growers. In the case
of Vinifera grapes that require trellising, it is customary to use
a 3-foot stake for a one-wire trellis and a 4-foot stake for a two-
wire trellis, 18 inches of the stake in each case being driven
into the ground. In the North, chestnut or locust posts are
used; in the South, heart-pine posts; and in the West, redwood,
or Sequoia, stakes.

The end posts should be driven or otherwise set to a depth
of from 22 to 24 inches, and should be well braced. In Fig. 7
(@) and (b) are shown two common methods of bracing
end posts. The posts or stakes in the rows can, after being

sharpened to a taper- t

ing point, be driven 4
into holes made in the / ]
ground with a crow-
bar. A convenient
method of driving long . - - . ~c

posts is for the oper- (@)
ator to stand in a

wagon. Care should : -
be taken to place all v :
of the posts or stakes 1 y
in such a manner that ..
they will be in line on ®
the side toward the PiG. 7
prevailing wind, on which side the wires should be fastened.
After the posts or stakes are set, wires are stretched along
each row, the number and height of the wires depending on
the vigor of the vines and the system of training used; these
points will be discussed later. No. 9 or No. 10 wire is generally
used by Eastern growers, and No. 10, No. 11, or No. 12 wire,
by Western growers. The wires can be fastened to the end
posts by winding each wire once around the post and then
around itself. They are secured to the posts or stakes in the
rows by means of wire staples, so as to permit loosening or
tightening of the wires.
A great diversity of material is used for tying vines to the
trellises. Perhaps the commonest material in use is ordinary

I "'Eﬂd.
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wrapping twine. Some growers, however, prefer raffia; others
use strips of cloth; others use rye straw; and still others use
wire. In the order of popularity, doubtless twine ranks first,
wire second, and raffia third.

28. Staking of Vines.—Vinifera grapes, with the excep-
tion of a few varieties, are staked. The staking is done, as
has already been stated, the first winter after the vines are set,
or at least before the buds start in the following spring. The
size of the stake to use depends on the variety and the method
of pruning to be adopted. For short pruning, the stakes should
be of such length that when driven into the ground they will
remain firm when the wind strikes the broad surface of the mature
vine, and enough should be above ground to extend from 2 to
3 inches above the height at which the vines are to be headed.
The stakes for short-pruned vines are usually from 14 to 1} inches
square, the size depending on the length. If long pruning is
practiced and the vines are staked, the stakes should be about
5 feet long and about 2 inches square; a stake should be driven
2 feet into the ground. Some growers dip the lower end of the
stakes in hot asphalt or tar before setting them in the ground:
these materials serve as preservatives. The stakes should be
driven into the ground about 1 or 2 inches from the vine and on
the side opposite to the prevailing wind; if this is done the force
of the wind is exerted against the stake instead of against the
tying material. Redwood, or Sequoia, stakes are almost univer-
sally used for staking grapes. Various materials such as small
rope and wire are used for tying the vines to the stakes.

29. Intercropping in a Vineyard.—Intercropping,
although practiced more or less, is seldom profitable in commer-
cial vineyards. It may pay in some localities to grow such
truck crops as potatoes, beans, tomatoes, or cabbage between
the rows or even in the rows the first year and possibly the
second. But the growing of gooseberries, currants, raspberries,
or strawberries is, all things considered, a very poor practice
unless the vineyard is small or the land is very valuable,
or other' conditions arc such that the most intensive culture
is necessary and possible. The following troubles arise in
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intercropping in a vineyard: The vines are often robbed of
food and moisture, thereby being stunted; and the operations
necessary for cultivating and handling the intercrops are often
such that there is danger of injury to the vines.

30. Irrigating of a Vineyard.—As a rule, grapes with-
stand drouth very well and irrigation is practiced and is desir-
able only in semiarid regions. The problems relating to
irrigation, where it must be practiced, are perhaps the most
difficult that a grower has to solve, and must, for the most
part, be solved according to the particular locality, soil, and
season. Thus, the frequency and the time of irrigating, the
manner of applying the water, and the quantity to apply
varies greatly with the factors enumerated. However, the
following general rule can be given: Grapes should be irri-
gated in such a way that the wood and leaf growth will be
strong and thrifty and of good color, but the growth must not
be excessive or rank; and the fruit must be abundant and of
good size, but not monstrous or watery. In order to irrigate
properly, a person must know all of the conditions of vine-
yarding in a locality and have good judgment and skill in
vineyard operations. The tendency in irrigating grapes is
usually to irrigate too frequently and to use too much rather
than too little water.

31. Tilling of a Vineyard.—Whatever doubt may exist
as to the desirability of tilling for some tree fruits, none can
exist with regard to the desirability of tilling for grapes. Sod
or any of the sod mulches will bring about ruin in a vineyard.
Frequent and thorough tillage is absolutely necessary in the
growing of good grapes. Moreover, it must be practiced con-
tinually year after year. Failure to cultivate a vineyard for
a single season will often result in the vines being stunted for
several years.

Tillage should be commenced in the spring by plowing a
single furrow on each side of a row, the soil being thrown toward
the row. After these single furrows have becn plowed, the
remainder of the ground between the rows should be plowed.
When a cover crop is plowed under, as should be done whenever
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possible, the plow should be followed by a disk harrow or some
similar tool. The ground should be cultivated every week or
10 days during the summer months, the frequency depending
largely on the kind of soil and its physical condition.

In general, the tools needed for cultivation will be one of
the several spring-tooth harrows, some type of smoothing
harrow or weeder, a one-horse grape hoe, and a heavy hand
hoe. In Fig. 8 is shown a desirable form of grape hoe.
This hoe may easily be guided in and around the posts and
vines, by means of the disk castor wheel to which the handle
is attached. A horse is hitched to one side of the pole, which
arrangement allows plenty of room for the plow to work under
the vines. By changing the position of the blade, the soil can

FiG. 8

be thrown toward or away from the vines. A cultivator attach-
ment can be had with these hoes at a small additional cost.

Soon after the grapes blossom the grape hoe is used to level
down the furrow turned up to the grapes in the spring plow-
ing. The cultivator should then be used several times. After
the last cultivation the seed for the cover crop should be sown
and harrowed in. .

The object of this frequent tillage is not, as might be thought,
to kill weeds, but to conserve moisture, to set free plant-food,
and to aeratc the soil. Cultivation is probably the most
necessary factor to the maintenance of perfect conditions in a
vineyard, and there is no danger of giving too much tillage,
as may be done in the case of some tree fruits.
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32. Sowing of Cover Crops in a Vineyard.—Cover
crops are largely an undeveloped resource for the betterment -
of vineyards, being far more generally used for the tree fruits
than for grapes. However, cover crops have as great a value
for vines as for trees, and there are no vineyards that will not
respond profitably to the annual use of a cover crop. The
only objection to using cover crops for grapes is that pickers,
mostly women, object, because of getting wet, to picking in a
vineyard having a cover crop and discriminate against such
vineyards. This seemingly insignificant factor often gives
grape growers much trouble at harvest time.

Three classes of cover crops are grown in vineyards: First,
legumes, such as Mammoth, Red, and Crimson clover, cow-
peas, soybeans, and the vetches; second, cruciferous plants,
such as rape and cow-horn turnips; third, cereals, such as oats,
wheat, barley, and rye. The plants of all three classes cover
the land well and consequently give winter protection to tender
varieties, hold snow in northern regions, keep heavy soils
from becoming sticky and cemented, and prevent washing on
hillsides. In addition, they add humus to the soil and improve
its physical properties. But, besides these general benefits,
each class has a special benefit. The legumes add nitrogen
to the soil in considerable quantities. Rape and turnips are
supposed to use rather more phosphoric acid than other plants
and when plowed under turn over this plant-food to the grapes.
In the case of the cereals, the mass of roots puts the soil in good
physical condition when the crop is turned under.

The preceding statements in regard to the benefits of cover
crops will suffice to indicate what crop should be planted in
any particular vineyard. In most cases it will be found that
combinations of these crops are best, as there are few grape
plantations that may not be improved in all of the particulars
for which cover crops are planted. In the great grape-growing
belt in Chautauqua County, New York, a very common mix-
ture per acre for a cover crop is 1 bushel of oats or barley,
12 pounds of any one of the clovers, 15 pounds of winter vetch,
and 1 pound of cow-horn turnips. This combination makes
a crop almost certain even in the most adverse season. No
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matter what crop is grown, however, it should be plowed under
in the spring as soon as the ground can be worked, other-
wise the grapes will be robbed of plant-food and particularly
of moisture.

33. Fertilizing of a Vineyard.—The fertilizer require-
ments of grapes are still largely a matter of conjecture, and
until more is known about the subject, a grape grower should
be certain of the benefits to his particular soil before he spends
much money for commercial fertilizers. A general truth that
should be kept in mind is that grapes do not require nearly as
much fertilizer, when grown in average soil, as farm and truck
crops. This statement is based on experimental evidence
from several sources and on the following theoretical con-
siderations:

1. From 80 to 90 per cent. of the grape crop is water; and
the food used in the foliage is returned to the soil. The per-
centage of solid matter is much less than in farm and truck
crops.

2. Grape vines have a preparatory season of several ycars
before they begin bearing. Farm and truck crops come and
go in a season.

3. The growing season for grapes is long, lasting from early
spring to late fall. The growing season for farm and truck
crops is comparatively short.

4. In the case of grapes, the rqots go down and spread out
well. In the case of farm and truck crops, the root systems
arc comparatively restricted.

5. Grapes transpire relatively larger quantities of water
than farm and truck crops and therefore rclatively more diluted
solutions of plant-food suffice to furnish food.

6. It is possible to give grapes more thorough cultivation
than farm and truck crops, thereby better conserving moisture
and making food more available. -

It should not be inferred from the preceding statements that
grapes never need commerical fertilizers.  When grown in very
light sandy or gravelly soils that arc deficient in potash or
phosphoric acid and subject to droughts, or in soils of such
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shallowness or of such mechanical texture as to limit the root
range, or in soils so wet or so dry or so devoid of humus as to
prevent proper biological activities in the soil, grapes may
need commercial fertilizers. For the most part, however,
soils that have the unfavorable qualities named are unfitted
for grape culture. At any rate, there are still thousands of
acres of available fruit land in every part of the grape regions
of the United States that do not have these objectionable
qualities and consequently do not need to be fertilized. There
are probably many vineyards that may be benefited by an
application of one of the chief elements of fertility, that is,
nitrogen, phosphoric acid, or potash, and some may require
two of the elements; but few will require a complete fertilizer.

The question arises, then, as to how a grape grower may
know whether his vines need fertilizers. It may be assumed
at once that if the vines are vigorous, bearing well, and pro-
ducing a fair quantity of new wood each season, they need no
additional plant-food. If the vines are not in the healthful
condition described, the logical thing to do is to look to the
drainage, tillage, and health of the plants first, and try fer-
tilization afterwards.

Fertilizers ought not to be used to rejuvenate vines unless
the owner has obtained positive evidence that his soil is lacking
in some of the elements of plant-food. To obtain such evi-
dence, a grower should carry on a fertilizer experiment. In
making such a test, a portion of the vineyard that is as uni-
form as possible both in soil and varieties should be selected.
If possible at least twenty-five vines should be used for each
plat. On different plats the following fertilizers should be
used: (1) Sufficient acid phosphate to give about 50 pounds
of phosphoric acid to the acre, which will be about 500 pounds
of phosphate; (2) the same quantity of phosphate as in (1),
and sufficient muriate of potash to give 100 pounds of potash
to the acre, or about 200 pounds of muriate of potash; (3) the
same quantity of phosphate and muriate of potash as in (2),
and sufficient nitrate of soda and dried blood to give 50 pounds
of nitrogen per acre, or about 500 pounds of medium-grade
dried blood and 150 pounds of nitrate of saoda, or the nitrogen



28 GRAPE CULTURE §14

may be supplied by adding good stable manure at the rate of
6 tons to the acre; (4) 6 tons of stable manure; (5) a plat should
be left unfertilized for a check.

This experiment is much less laborious and complex than it
seems, for the fertilizer combinations are built up one from
another and the mixing can be done and the quantities weighed
out in winter when vineyard work is not pressing.

The fertilizers and manure should be applied in the spring
as soon as the ground can be worked and be spread uniformly.
The manure should be applied before plowing and the fertilizers
immediately afterwards and be harrowed in well. The experi-
ment, to be conclusive, should run for several years, and the
crops from each plat should be carefully weighed or measured.

There is little doubt as to the value of stable manure in vine-
yards if cover crops are not plowed under. If, however, a
good crop of clover, with now and then some other of the crops
mentioned, can be turned under annually, it is extremely
doubtful whether it will pay to purchase much stable manure
for a vineyard. If a grape grower feels that he does not care
to experiment and wants to run the risk of waste in using com-
mercial fertilizers, the material and quantities suggested for
the experiment are suitable for the average soil.

" PRUNING AND TRAINING OF GRAPES

GENERAL CONSIDERATIONS

84. Pruning and training of the vines are perhaps the
most complex operations having to do with grape culture.
So many systems are in vogue for these operations that an
inexperienced person may easily become confused. However,
if one typical system in each general class is thoroughly mas-
tered the others in the class should not be difficult.

35. Purposes of Pruning and Training.—Grapes are
pruned and trained for a number of purposes. They are pruned
to maintain the vigor of the vines, to obtain good size and
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quality in the fruit, to prevent overbearing, and to keep the
vines within proper bounds so that they will occupy a minimum
area of ground and not be in the way of vineyard operations.
Grapes are trained particularly for the purpose of keeping the
vines in manageable shape.

36. Time for Pruning.—The time for pruning grapes
extends from the dropping of the leaves in the fall to just before
the swelling of the buds in the spring. Some vineyardists
prune in the spring after a vigorous flow of sap has begun,
and claim that no serious injury results, but the so-called bleed-
ing of the vines that follows late pruning is no doubt devital-
izing to the plants. There is considerable sap flow in a vine
even before weather conditions appear favorable for it, so that
it is best not to delay pruning until vegetation starts in the
. spring. .

In sections where it is necessary, in order to prevent freezing,
to cover the vines in paosition or to lay them on the ground for
covering, pruning is done before the vines are covered. In
this case it is advisable to leave more wood than is actually
needed for the next year’s crop, as there is danger of some of
the buds being broken off or the canes being injured by the
covering and uncovering.

It is seldom advisable to prune vines when they are frozen,
as frozen canes are brittle and easily broken during handling.
Except for this, there is no reason why pruning should not be
done at any time during the dormant season.

37. Definition of Terms.—Unfortunately, the nomen-
clature pertaining to vine pruning and training is not uniform
throughout the country. This applies particularly to the terms
used to designate different parts of & vine, and makes it some-
what difficult to describe the operations of pruning and train-
ing so that they will be readily understood in all sections.
In the following explanation of pruning and training systems,
the nomenclature advocated and used by Prof. U. P. Hedrick,
of the New York Agricultural Experiment Station, and Prof. L.
H. Bailey, of Cornell University, noted viticultural authoritics,
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will be used. No doubt this nomenclature is as much in accord
with common usage, or more so, than any other.

In order that the nomenclature just referred to may be
understood, the principal terms will be defined. These terms
are: trunk, arm, spur, cane, and- shoot. By trunk is meant the
body of a vine when 2 years old or more. In Fig. 9 the trunk
is shown at a. An arm is a branch from the trunk that is
2 years old or more. Arms are shown in the illustration at b.
A spur is a very short division of an arm or of the trunk,
annually lengthening unless cut back, from which cane renewals
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are made. In the illustration, spurs are shown at¢. A cane
is a l-year-old branch of an arm or the trunk. Canes are
shown in the illustration at d. A shoot is a growing; leafy
branch of the current season’s growth.

38. Relation of Wood Growth to Fruit Bearing.
No matter what method of pruning and training is adopted,
a grower must keep in mind the relationship of wood growth
to fruit bearing. Grapes are borne on the base of shoots of
the current year’s growth that spring from canes of the pre-
ceding yeuar’s growth. As an example of how knowledge of this
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fact should be applied in pruning, the following specific case is
given: The average yield for a Concord grape vine is about
15 pounds of fruit. In order for a vine to produce this yield,
from forty to sixty clusters of grapes are required. As-each
shoot bears from two to three clusters, usually two, from twenty
to thirty buds must be left on the canes of the previous year’s
growth to furnish the required number of clusters. These
buds might be left on a single cane, but usually two, three, or
more canes that are variously distributed on one or two main
arms, depending on the system of pruning and training adopted,
are selected to be retained. Good pruning, then, consists of
removing all wood except canes or spurs sufficient to furnish
the shoots necessary for the desired number of clusters.

PRUNING AND TRAINING SYSTEMS

39. Pruning is more important than the training of vines
to any particular system; but there necessarily exists a relation-
ship between pruning and training. When the conditions of
a vine permit, it may be pruned for training to a definite sys-
tem, but, in many instances, the vigor of a vine, as shown by
the wood produced, will not permit the pruning necessary to
train it to a desired system. Hence, pruning and training are
largely matters to be governed by individual judgment. A
vineyardist should decide how much pruning each vine in his
vineyard should receive and then choose a system of training
by which the wood can be handled to the best advantage.
If the vines are in a vigorous condition, the system of training
to be adopted is, of course, somewhat optional with the grower;
although there is no doubt that certain varicties do best when
trained in a particular way. For example, it is generally
agreed that strong-growing varieties such as the Concord and
the Niagara do best when trained with the shoots drooping;
and that weaker, slower-growing varieties such as the Delaware
do best when trained with the shoots upright, other conditions
being the same in each case.

40. Drooping Systems.—In the so-called drooping sys-
tems of pruning and training the shoots are allowed to droop
249—17



32 GRAPE CULTURE §14

and hang free, not being tied. These systems have the advan-
tage of being economical, as no summer tying is necessary,
and the clusters hang in such a way that there is little liability
of sun scald. The first drooping system was originated by
William Kniffen, whose name is perpetuated in all modifications
of the system.

The following drooping systems are in common use: the
single-stem, four-cane Kniffen system; the two-stem, four-cane
Kniffen system; the Y-stem Kniffen system; the umbrella Kniffen

system; and the one-wire, or low, Kniffen system. Other mod-
ifications of the drooping system have been devised, but for
one reason or another they are no longer in use in commercial
vineyards.

41. In the single-stem, four-cane Kniffen system
of pruning and training, which is illustrated in Fig. 10, a two-
wire trellis is used, the lower wire being from 3 to 3} feet above
the ground and the top wire about 2} feet above the lower wire.
If the vines are strong, training by this system can be begun
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the third year after setting, but if they are weak, it should be
deferred until the fourth year after setting. A single trunk,
or stem, is carried to the top wire and is tied to this and also
to the bottom wire; the trunk is kept in this position per-
manently. Two canes at the level of or just below each wire
are selected for leaving, and these are tied to the right and the
left along each wire. The two upper canes are left longer and
with more buds than the two lower. In the case of strong-
growing varieties like the Worden, each of the upper canes may
bear ten buds and each of the lower ones five, making thirty
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buds to the vine. Some growers prefer to have twelve buds
on each of the upper canes and only four on each of the lower.
These canes produce the fruiting shoots of the current year;
these shoots will mature and form the canes from which the
four strongest will be selected for the succeeding year’s growth.
At the winter pruning the four old canes of the previous year
should be cut away and with them all new growth except four
canes. It is not necessary that the canes left should be those
nearest to the trunks, for it may be that these are the weakest;
but, other things being equal, these canes are preferable because
their selection keeps the spurs short. Each spring the four
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canes left after pruning should be tied to the right and the left
of the trunk along each wire. The spurs will lengthen rapidly,
consequently it will be necessary Lo remove them entirely
every 5 or 6 years. This can be done if well-placed shoots
that arise from time to time from the trunk are selected to be
. retained.

42. The two-stem, four-cane Kniffen system, which
is illustrated in Fig. 11, is very similar to the system just
described, the difference being that two permanent stems, or
trunks, are used instead of one. One stem is carried to the
top wire and two canes are taken off, one to the right and one to
the left, the canes being tied; the trunk is tied to both wires and
kept in this position permanently. The other stem is carried to
the lower wire and tied, two canes being taken off and tied as
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in the case of the first stem. Some vineyardists prefer to tie
the two stems together in order to make them stiffer. In the
two-stem method of training, the canes taken off from each
stem may be the same length and have the same number of
buds, each stem being considered a distinct vine. Subsequent
pruning is the same as in the single-stem system.

43. The Y-stem Kniffen system differs from the two-
stem system in that instead of two stems being brought up from
near the ground, one stem is taken from the other at a height a
little below the lower wire, and carried to the top wire where it is
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tied. This makes a Y-shaped joint in the vine, whence the
name of the method. The number of canes laid down and the
subsequent treatment are the same as in the other systems
so far described.

44, In the umbrella Kniffen system, which is illus-
trated in Fig. 12, but two canes are used. The stem is carried
to the top wire, where it is tied. Two canes with from eight
to twenty buds each are taken from the spurs on the trunk
at the height of the top wire, and are tied to the right and the
left along this wire and then bent down to the lower wire and
secured. The canes are renewed yearly from spurs.
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45. The one-wire Kniffen system, sometimes called the
low Kniffen system, which is illustrated in Fig. 13, is a modi-
fication of the umbrella Kniffen system. The trellis has but
one wire, which is placed 3 or 4 feet above the ground. The
single stem extends up to the wire, at which point two canes
with from 10 to 12 buds each are taken off and laid down to the
right and the left of the stem. The cane renewal each year, as
in the other systems so far discussed, is from spurs. The
quality of the fruit produced and the cheapness of the trellis
commend this system of training.

46. Upright Systems.—In the upright systems of pru-
ning and training, two or more canes or arms arc carried
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horizontally along the wires or obliquely across them and the
shoots, as they develop, are tied to wires above. The follow-
ing upright systems are in common use: the high-renewal sys-
tem, the Keuka system, the horizontal-arm spur-rencwal system,
the Chautaugqua spur-renewal system, and the fan system.

47. The high-renewal system, which has much to
commend it, is illustrated in Fig. 14. An unpruned vine is
shown in (a), and the same vine is shown pruned in (b). The
trellis is usually made with three wires, the lower wire being
placed from 18 to 30 inches above the ground, the second wire
18 inches above the first, and the third wire 20 inches above
the second. The main trunk, or stem, of the vine is carried
up to or just below the first wire, and two canes, each bearing
from six to ten buds, are taken off, preferably a little below the
level of the wire. One cane is tied to the right and the other
to the left. The bearing shoots that grow from the buds on
these canes are tied to the second wire when they have reached
a sufficient length, and to the third wire as soon as growth will
permit. When they reach above the upper wire, they may be
cut off or pinched back. The next year the vine should again
be cut back to two canes, cutting being as close to the head
as possible. Near the base of each cane, but on older wood
at the head of the stem, short spurs carrying two or three buds
are maintained, from which shoots develop and which in turn
are used to furnish the fruiting shoots of the following year.
Thus, the spurs are the means of renewing the fruiting wood.
From these statements it will be seen that the quantity of old
wood retained is reduced to a minimum, but that the work of
tying is much greater than in any of the drooping systems.

48. The Keuka system, which is practiced in the Keuka
Lake district of New York, is a modification of the high-renewal
system. The method of pruning and training vines by this
system is illustrated in Fig. 15; in (a) is shown a pruned but
unstripped vine, and in () the same vine is shown stripped. The
first year after being set the vines are allowed to grow at random
on the ground. At the beginning of the second year they are
pruned back to two buds. If the vines are strong growers
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they are tied this season to the lower wire of the trellis, which
is from 18 to 20 inches above the ground. At the beginning
of the third year the vines are cut back to a stem, or trunk,
from 10 to 20 inches high and are then tied to the lower wire.
The fourth year the vines consist of a short trunk and two or

2o Tl

(b)
FiG. 15

three canes, each of from five to eight buds; these canes are
laid along the lower wire and tied. The shoots from these are
carried perpendicularly to the second wire, which is about
20 inches above the first wire, as fast as the growth will per-
mit; they are then carried to the third wire, which is about
20 inches above the second. The following year all the wood
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is cut away except two or three canes that have grown from
the buds nearest the head of the trunk. These canes carry
from five to eight buds. If two canes are left they are tied
to the right and the left along the lower wire; if three are left,
the third is carried to the second wire and then tied, as shown
in the illustration. As there is a tendency for long spurs to
result from the repeated renewals secured in this manner, buds
from the head of the stem are allowed to develop and fruiting
wood is secured from them. Thus, the fruiting wood arises
from near the head of the trunk, and as this is usually short,
almost the entire vine is renewed annually. When the trunk
approaches the end of its usefulness, a shoot is allowed to
grow from the ground and this eventually becomes the trunk,
the old one being cut away. The advantages of this method
of training are the low head, the reduction of the old wood to
a minimum, and the ease of getting a complete renewal.

49. The horizontal-arm spur-renewal system is illus-
trated in Fig. 16. In (a) is shown a vine trained by this system
before it was pruned, and in (b) is shown the same vine after it
was pruned. The trellis used in this system of pruning is prac-
tically the same as that used in the high-renewal system. The
trunk is taken up to a point at or just below the lower vine.
Two canes are taken from the head of the trunk and laid along
the lower wire, one to the right and the other to the left. The
number of buds to leave on each cane will depend on the vigor
of the vine and the distance between adjoining vines. These
canes are to become permanent arms and do service for several
years. The shoots that develop from buds on these canes
the current year are cut back in the fall or winter to two buds.
Two shoots are allowed to grow from each of the spurs thus
formed and are tied to the upper wires. In the fall the cane
developed from the upper bud of each spur is cut entirely away
and the other cane is cut to two buds as before. The spurs
lengthen rapidly and become crooked, consequently it is advis-
able to cut them away entirely every few years and grow others
from shoots that arise from the arms. The spurs may be
distributed from 5 to 21 inches dpart on the arms.
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50. The Chautauqua spur-renewal system, which is
used by the grape growers of the Chautauqua district of New
York, is a modification of the horizontal-arm spur-renewal
system. Permanent arms are maintained to support the canes,
which are tied yearly to a two- or a three-wire trellis; the canes
may be tied obliquely or perpendicularly. If a two-wire trel-
lis is used, the wires are usually placed 34 inches apart; if a
three-wire trellis is used, they are placed about 20 inches apart.
The canes for tying up each year develop directly from the
old wood of the arms, or from spurs on the arms, or from the
base buds of the previous season’s canes. The old arms should
be renewed at frequent intervals, as in time they'become
crooked and gnarled, and the extremities reach to a consider-
able distance from the head of the vine. The Concord grape
is well adapted for training by this system.

51. The fan system of training, although still used in a
few localities, is not nearly so popular as it was some years ago.
In this system, the renewals are made yearly from spurs near
the ground, very little old wood being retained. The shoots
are tied to the wires in the direction that they naturally assume;
they may be tied vertically, horizontally, or obliquely across
the wires. In regions where grapes are grown for home use
and the climate necessitates winter protection, the fan system
may be used to advantage. One serious objection to the sys-
tem, however, is the tendency of the spurs to become long and
crooked. ’

52. Horizontal Training System.—Horizontal train-
ing is little used at the present time, as the cost of the trellis
and the labor required for tying the vines render it prohib-
itive. An ordinary two-wire trellis is used, but a strong stake
reaching to the top wire is driven at the side of each vine and
four perpendicular slats, which do not touch the ground, are
fastened to the trellis, two on each side of the vine and from
12 to 15 inches apart. Woven-wire fencing of narrow width
is sometimes used in place of slats. The vine is annually
renewed back to the trunk, which is from 1 to 2 feet high,
and a single cane and spur are left at each pruning, the cane
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being tied to the stake at the top. About six bearing shoots
on each side of this cane are left to grow; these shoots are tied
horizontally to the slats. One advantage of this system is
that the vines of varieties that are likely to overbear, or vines
that are weakened and need careful nursing, may be easily
controlled.

53. Pruning Systems for Vinifera Grapes.—Vinifera
grapes are commonly tied to stakes, although there are some
varieties that do better when trellised. Tieing to stakes, in
the case of varieties that will allow of it, has two great advan-
tages over trellising: First, staking is less expensive than trel-
lising; and, second, staking allows cultivating to be done in
both directions. Two general systems of pruning Vinifera
grapes are in vogue on the Pacific slope. These are known as
the short-pruning system and the long-pruning system. In the
short-pruning system the vines are tied to stakes; in the long-
pruning system they are sometimes tied to stakes and some-
times to trellises, depending largely on the variety. It should
be understood, however, that a great many modifications of
these general systems are found in different localities.

54. The short-pruning system, which is known also
as the spur system and the stool system, is in general use on
the Pacific slope for stocky varieties. It is the simplest and
cheapest method of pruning and tieing vines. The vines
are usually staked, as has already been explained, at the end
of the first season’s growth. The pruning at this time con-
sists of removing all but the strongest cane and cutting this
back to 12 inches in length, all lateral branches being cut away.
In Fig. 17 (a) is shown the appearance of a 1-year-old vine after
being pruned and tied.

The following season shoots are permitted to grow from only
the two uppermost buds. The two resulting canes are cut
back in winter to spurs of two buds each. The appearance of
a vine at this stage is shown in Fig. 17 (b). The following
year the two spurs are allowed to produce growth and the
resulting canes are again cut back to spurs and all of them
allowed to remain if the vine is strong. The appearance of a
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vine at this stage is shown in Fig. 17 (¢). Thus a vine,
under ordinary conditions, consists, at the beginning of the
fourth year after planting, of a trunk from which spring four
or five arms, on each of which a cane has been cut back to
a spur of from one to four buds. When the vine is pruned the
following winter, all or nearly all of the canes that have grown
from the spurs are entirely removed. The spurs of the last
season are cut off just outside the inner canes, which are cut
back to spurs. The pruning each winter after this is to pro-
mote a regular system of spur renewal. As the vines become
older and stronger and can stand more cropping, more spurs
are left to increase the fruiting capacity of the plant.

Pic. 17

In the course of time the arms of the respective spurs are
renewed, and entirely new arms and spurs are grown. In the
case of some varieties in which the lower buds are not suf-
ficiently productive, the length of the spurs should be increased
and each spur allowed to have four or even five buds.

Sometimes two or more trunks are allowed to come from the
same root; this is very undesirable, as it increases the cost of
pruning and has no compensating advantage. When from
5 to 8 years old, a vine does not need the support of a stake,
consequently this may be removed.

55. The long-pruning system is used for strong-grow-
ing varieties such as Thompson’s Seedless and the Sultana.
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Thompson'’s Seedless variety does best when trellised as shown
in Fig. 18. This is a modification of what is known as the
Guyot system of pruning, and is not only theoretically cor-
rect, but is easy to explain to pruners. The horizontal posi-
tion of the canes has a tendency to promote the starting of
numerous shoots and the consequent production of a large
number of fruit clusters. At the same time the buds on the
wood spurs are forced to start, and not being shaded they tend
to grow vigorously. It is best to tie the shoots from the wood
spurs in a vertical position to the stake, and they should not

Fi1G. 18

* be topped. These shoots are retained for fruit canes at the
winter pruning, and new wood spurs are then left for the next
year. This trellising system is now being used extensively
in the best vineyards of California where Thompson's Seedless
variety is grown.

A great many methods are in vogue for tieing long-pruned
vines to stakes. Perhaps the commonest method is to retain
from two to six fruit canes each year and an equal number of
renewal spurs of two buds each, the canes being tied to a stake,
as shown in Fig. 19. The fruit is borne on shoots that arise
from these canes. A vine should not be drawn up close to the
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stake in the middle, but should be allowed to bulge out, as this
will cause the buds to push out better and render them more
fruitful. The stakes are retained permanently. Owing to
the fact that various modifications of this method are practiced
in different localities and in the case of differ-
ent varieties, it is advisable for a grower to
consult the nearest experiment station
regarding the exact procedure to follow in
pruning and training his vines.

In the long-pruning system, it is impor-
tant to see that the canes left are not water
sprouts, that is, do not arise from wood
more than 2 years old.

56. Training to Arbors and Bowers.
Little skill is needed to train the grape as a
covering for arbors and bowers. When it
is desired to train vines for this purpose, the
permanent trunks should be trained to the
top of the arbor or bower, and from year
to year, at intervals of about 2 feet, canes
should be led out from the trunk; this is
possible only by leaving spurs for renewals.
The vines should stand from 6 to 10 feet
apart, and the canes should be cut to half
the distance between the vines, the canes of
two adjoining vines meeting in the mid-
dle of the dividing space. The shoots
springing from the canes will cover the arbor or bower.

The object of this sort of training is to secure shade, and it
is not to be expected that fine grapes can be grown; but, if the
vines are severely cut back from year to year, grapes of fair
quality and in considerable quantity may be produced.
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MISCELLANEOUS INFORMATION ABOUT PRUNING AND
TRAINING

57. Summer Pruning.—Summer pruning of grapes is
practiced much less now than formerly, the tendency being to
discontinue the practice entirely. Grapes are pruned in sum-
mer in two ways, namely, by removing superfluous shoots and
by cutting back, or heading in, the canes.

Often shoots grow from weak buds on the fruiting canes
to the detriment of stronger shoots. These weaklings should
be rubbed off. Again, shoots often spring from arms, from
spurs, or even from the trunk, and are, in the main, not wanted.
These too, should be removed. Secondary shoots often appear
on the fruiting shoots, especially in the axils of the latter, and
must be removed. The sooner all of these superfluous shoots
are removed the better; indeed, many should be rubbed off in
the bud before they begin to grow. Here, for the most part,
summer pruning should end.

Cutting back of the main canes, although sometimes neces-
sary to keep them within proper bounds, is, in general, a poor
practice. Two troubles arise from this kind of summer pru-
ning: First, it often causes a growth of laterals which cover the
vine with foliage that does not ripen, and is, therefore, a detri-
ment; second, in the case of some varieties, under some systems
of training, it prevents the development of a sufficient quantity
of foliage properly to nourish the vines. In either case, the
vines are much weakened. If summer pruning of this kind
seems absolutely nccessary, it should be done lightly and as
late in the scason as possible, so that lateral growths will not
be so likely to start. In the majority of cases if it seems neces-
sary, because of climatic or soil conditions, to head in vines
annually in order to keep them within proper bounds, the neces-
sity can be obviated in three ways: First, by having a greater
distance between vines; second, by the adoption of a drooping
system of training; and third, by training the vines very high.
It may be necessary to head in the cane tips of the vines of
strong-growing varieties that, under a drooping system, reach
the ground; this heading is best done with a sickle.
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58. Pruning and Training of Neglected Vines.
Occasionally, an old vineyard is found in which the vines have
never been pruned or have been pruned improperly. The
vines in such a vineyard can seldom be made over. If they
are healthy and vigorous, new vines should be grown from
canes taken from the roots. The old trunks should be allowed
to remain until the new ones are strong enough to be tied to
the wires. In order to induce vigorous growth in the new
trunks, the old trunks should then be rigorously cut back.

Fic. 20

If the new canes are vigorous and mature well, they can be
tied to the wires at the end of the first season. More often,
however, they will be so weak in growth that they should be
cut back in the winter to about three buds, from one of which
the permanent trunk can be grown the second scason. The
new trunks may then be treated as if they were young vines.
‘The old stumps should, if possible, be cut off below the ground
and covered with earth to prevent the excessive formation of
suckers; all suckers, as they arise, should be removed.
24918
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The remodeling of old vines is worth while only when the
vines are strong and healthy. In many cases it is far better
to graft neglected vines rather than to attempt to train them.
The method of grafting has already been described.

59. Method of Pruning and Stripping.—Grapes are
pruned with small, light, specially made shears, two forms of
which are shown in Fig. 20. Usually the canes are allowed to
remain tied to the wires or stakes until the pruning is done,
although in the Kniffen systems the strings may be cut. The
actual pruning is done by a skilled man who does nothing but
make the cuts, this work being called blocking out. After a
vineyard has been blocked out, the wires must be stripped.
Stripping is done by boys or unskilled low-priced laborers
any time after the pruning has been done until spring. The
prunings are hauled from the vineyard by a horse or horses
attached to any one of a score or more devices. One of the
best devices for this purpose is a pole a little smaller than the
pole used to bind a load of hay. A horse is hitched to the pole
by means of a rope drawn through a hole about 4 feet from
the large end. The small end of the pole is held in the hand
as the butt is pulled along the ground. After the first vines
between two rows are caught, the rest of the brush clings to
the wood until a load is secured. Stripping and hauling must
be done before the buds swell in the spring, otherwise many
young buds will be broken off of the pruned vines.

60. Tying of Vines.—The tying of canes and shoots to
trellises is a task requiring quickness, skill, and some judgment.
Canes are tied in the spring before the buds begin to swell;
shoots are tied, or “put up,” as vineyardists say, during the
summer. In both operations the work is light and can be done
by boys, girls, women, or other low-priced laborers. The
materials used for tying, as has already been explained, are
wrapping twine, wire, raffia, rye straw, etc. At the present
time wire is almost always used for the tying of canes and twine
or raffia for the growing shoots. The wire should be annealed,
preferably of about 18 gauge, and cut into lengths of about
4 inches. In tying, the workman stands on the opposite side
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of the wire from the cane. The tie is usually made by making
a double loop about the trellis wire and the cane, the object
being to bind the cane securely so that there will be no chafing.
Any method of tying that accomplishes this purpose and is
convenient will be satisfactory. Where soft annealed wire is
used for tying, the work may be done in cold weather, as mit-
tens can be worn. In the tying of shoots, the tie is made very
loose in order to allow the shoot to grow in diameter.

61. Ringing of Vines.—Ringing of grape vines is a
common practice in some regions. It consists in removing from
the bearing canes a ring of bark about an inch wide, or of suf-
ficient width that the bark will not heal over the wound. The
girdling is done when the grapes are about the size of a pea.
Usually, ringing causes the vines to produce larger bunches
and berries and the fruit to ripen earlier. The securing of
good results depends on several factors, among which are the
variety, the season, the abundance of healthy foliage, the cul-
ture, and the quantity of fruit the vine is allowed to mature.
The fruit of some varieties suffers a loss of quality when the
vines are ringed; that of others is not at all affected. Cutting
back the new growth on ringed arms appears to give better
quality to the fruit.

Ringing is more or less devitalizing in its effect on the vine,
depending, in part at least, on the factors mentioned in the
previous paragraph. It has been found in practice, however,
that some varieties, when judiciously managed, may be ringed
for a number of years in succession with little injury to the
vine; the Concord, the Catawba, the Niagara, and the Worden
are often ringed. Vines grown on one of the renewal systems
are better adapted to ringing than those grown on the Kniffen
systems, s in the case of the former more wood can be left
to support the vine than is possible in the casc of the latter.
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SPRAYING OF GRAPES

62. It is impossible to give a spray calendar for grapes that
will apply in all sections of the country, as, fortunately, but a
few of the many insect enemies and diseases of this fruit are
commonly found in any particular locality. A grower must
be guided in his spraying operations entirely by the insects
and diseases that are prevalent in his community. Just what
thesc are may be learned by experience, by inquiring of other
growers, or by communicating with authorities.

The different diseases and insects of the grape and the treat-
ments and control measures for each have already been dis-
cussed in the preceding Scction. It is not the purpose here
to repeat the information given there; the present discussion
will be confined to the chronological order for applying various
sprays. The following, although perhaps subject to modi-
fication in different localities, will serve as a guide for spraying.

1. For the control of the grape-vine flea beetle, spray
thoroughly just before the buds begin to swell with arsenate-
of-lead solution (4 pounds of arsenate of lead to 50 gallons of
water). Later in the season, when the worms appear on the
leaves, arsenate of lead should be added to one of the Bordeaux
sprayings (8 pounds of arsenate of lead to 150 gallons of Bor-
deaux mixture).

2. If anthracnose has to be combated, apply to the sur-
face of the canes when the buds are swelling, but before they
begin to open, a warm, saturated solution of iron sulphate,
to which may be added, if necessary to make it stronger, 1 per
cent. of sulphuric acid. This solution is very caustic and should
be handled with care. If the saturated solution of iron sul-
phate is used alone the solution may be sprayed on, but if the
sulphuric acid has been added, it is safer to apply it to the canes
with a swab.

3. For the control of black rot, and incidentally for the
control of downy mildew and powdery mildew, spray with
Bordeaux mixture (4 pounds of copper sulphate, 4 pounds of
lime water, and 50 gallons of water) just as the pink tips of
the first leaves appear. '
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4. From 10 to 14 days after the spraying described in
paragraph 3, spray again with the same Bordeaux for the
same troubles.

5. Repeat the spraying just after blossoming.

6. Repeat the spraying in from 10 to 14 days later.

7. Repeat the spraying in from 10 to 14 days later.

8. For the control of the grape-vine fidia, or grape root
worm, while the beetles are feeding on the foliage about the
middle of June, spray with a molasses-arsenical mixture (1 gal-
lon of molasses, 6 pounds of arsenate of lead, and 100 gallons of
water).

9. For the control of the grape leaf hopper, when the hop-
pers appear spray with a nicotine preparation guaranteed to
contain at least 2.7 per cent. nicotine diluted with from 65 to
100 parts of water. '

10. For the control of the rose chafer, when the insects
are present, spray with glucose-arsenate mixture (10 pounds
of arsenate of lead, 25 pounds of glucose, and 100 gallons of
water).

11. If the sprayings for black rot are not necessary, other
mcans of control must be applied for powdery mildew. In
such cases in dry climates, dusting the vines with flowers of
sulphur is effective.

12. If the vines are suffering from chlorosis, or yellow
leaf, this trouble is thought by some persons to be overcome
by applying a small quantity of iron sulphate to the soil about
the vine. But as a number of the American varieties are
known to be free from this trouble, planting of such varieties
is probably the wiser course.
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HARVESTING, PACKING, AND MARKETING OF
GRAPES

HARVESTING

63. Time for Picking of Grapes.—Grapes must not
be picked until they are fully ripe, as they do not mature any
after being separated from the vine. Large quantities of grapes
are sent to the market much too green, the shipper being under
the erroneous impression that because they are fully colored
they are ripe. Although the color is somewhat of a guide as to
whether grapes are ripe, the only conclusive evidence of ripe-
ness is the texture of the pulp and the taste of the fruit. It is
impossible to give specific instructions with reference to these

points, but a grower soon learns by experience what the color,
texture of the pulp, and taste should be.

64. Appliances for Picking of Grapes.—The appli-
ances for picking grapes are few and simple. As soon as full
maturity has been reached, the grapes should be cut from the
vines by means of grape scissors, a desirable form of which is
shown in Fig. 21. Such scissors are inexpensive and may be
had from almost any dealer in orchard and vineyard tools.
The bunches should be handled as little as possible, in order to
avoid injuring the bloom of the fruit. Sometimes, immediately
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after being picked, grapes are placed in the receptacles in
which they are to go to market. This gives almost no oppor-
tunity for grading and is, therefore, often a poor practice.
More generally, and far better, the fruit is put in trays, which
may be of several sizes and shapes, usually holding from 25 to
35 pounds, and is conveyed in these to the packing house.
A desirable form of tray for this purpose, with dimensions,
is shown in Fig. 22. The picked fruit must be handled very
carefully and should be conveyed from the field to the pack-
ing shed in a wagon provided with flexible springs. In com-
mercial vineyards one-horse platform wagons, the front wheels
of which will pass under the platform, are used for this purpose.

Fic. 22

65. Managing of Pickers.—Picking is done in grape
regions by transient help, mostly foreign men, women, and
children, from neighboring towns and cities. As a rule, the
best results are obtained if pickers are hired to work by the
piece rather than by the day. When paid by the piece, pickers
usually do more and better work. In a large vineyard there
must be one or several competent persons in charge of the
pickers to see that the work is done properly, and to keep
them from wasting time. A good foreman can often double
the average picking capacity of a gang of pickers. Some
growers pay their pickers each day; others pay less frequently.
In either case, a part of the pay should be reserved until the
close of the season, otherwise the pickers may leave when
unpleasant weather comes or when the grapes for any reason
become scarce or hard to pick.

There are many ways of keeping accounts with pickers.
Probably the most common is to give a ticket when the recep-



54 GRAPE CULTURE §14

tacle of grapes is delivered. A form of ticket often used for
this purpose is shown in Fig. 23, the ticket at the right being
the original and the one at the left a duplicate. When such
tickets are used the grower keeps either the original or the dupli-
cate and gives the picker the other half. One objection to the
ticket system is that the pickers often lose them, exchange
them with other pickers, or are irregular in redeeming them.
Some growers use tags, each one of which bears the picker’s
name and is attached to the person. The tags have marginal
numbers or other divisions that are canceled by a punch as
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the pickers deliver the grapes. Some growers prefer to keep a
book account with each picker; often, in this case, payment
is made by the pound, each receptacle being put on the scales
as it is brought in from the field and credit being given for the
number of pounds. This method has many advantages over
the others mentioned.

66. Grading of Grapes.—In commercial vineyarding,
only good fruit, in many seasons only the best, is worth grading;
it is more profitable to scll poor fruit by the ton than to grade
it. The higher the price, the more special the market, the
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better the fruit, and the more carefully the crcp is picked,
the more profitable it is to grade and pack it well.

As compared with other fruits, grapes are easily graded.
There are usually but two grades, firsts and culls. Firsts are
grapes that are free from insect and fungous injuries and of a
uniform degree of ripeness; berries must not be missing from
the stems, and the bunches must be approximately uniform in
size. Grapes not conforming to these specifications are culls.

PACKING
67. Packages for Grapes.—In the East and South, table
grapes are always invariably packed for market in 4-pound or

(v)

Fic. 24
8-pound baskets like those illustrated in Fig. 24; in (a) is shown
an 8-pound basket and in (b) a 4-pound basket. The sizes
given are for gross weight. Unfortunately, no way has been
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found for securing uniformity in the size of these baskets,
consequently much variation is found in different grape-grow-
ing regions. Occasionally, grapes are packed in 2-pound and
12-pound baskets of the style illustrated. Also, they are
sometimes packed in trays made so as to fit in cases.

On the Pacific coast, large quantities of table grapes arec
packed in kegs, the bunches being protected by ground cork
or other material. Trays of various sizes are also extensively
used. Fig. 25 shows an attractive tray of Western grapes.
Whatever package is used, it should be clean, of a natural color,
of sound wood, and well made.

Fi6. 25

Grapes for wine, grape juice, and raisins are usually sold by
the ton to establishments manufacturing these products. In
this case the grapes are usually delivered in trays holding
1 bushel or thereabouts. At the present time there is consider-
able demand for grapes for home wine making and where sales
are made for this purpose the grapes are usually packed in
either i-bushel trays or 12-pound baskets.

68. Packing Houses for Grapes.—Two general types
of packing houses are commonly found in commercial vine-
yards. One type is a combined packing and storage house
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and the other is strictly a packing house, being merely a sort
of half-way station between the vineyard and the shipping
station. In a house of the first type grapes may be stored
for some time after being picked; in one of the second type,
no provision is made for storage.

A desirable packing house of the combined packing and stor-
age type is illustrated in Fig. 26. This house is provided with
a cellar for the storage of the grapes; the first floor is used for
packing and storage, and the second floor, or attic, is used for
the storage of baskets, crates, and the like. The building is

FiG. 26

25 feet by 60 feet. The foundation walls are 24 inches thick,
and windows are provided in them for ventilating the cellar;
ventilation is also secured by means of a chimney that extends
from nearly the middle of the cellar up through the roof. If
attention is paid to the ventilation, the temperature of the
cellar can be kept as low as 50° F. or lower during September
and October. The cellar floor is of dirt. The first floor is
divided into two rooms, the front one, which is 25 fcet square,
being used for packing, and the back one, which is 25 feet by
35 feet, being used as a shipping room. The floor between the
cellar and the first floor rooms is double and made of 1}-inch
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matched pine with an air space between the two layers. Such
a building can be constructed for about $1,200.

If cold-storage facilities are convenient and the rates are
reasonable, there is little need of going to the expense of making
the packing house a storage house. Under such conditions,
a house of the second type mentioned will be satisfactory.
Such houses are so simple to construct and of so many differ-

ent designs that it is neither necessary nor possible to describe
them in detail. Any sort of a substantial building that will
protect the packers and afford convenience in packing will
serve the purpose.

In every packing house there should be a dry, airy room
in which the baskets may be stored when packed, otherwise
the fruit may become moldy. This room should be darkened,
as light causes the baskets to become of an undesirable color.
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A packing house must have a packing table of some kind.
A very convenient form of packing table is illustrated in
Fig. 27. This table extends the length of the room, passages
being left at the ends. The trays of grapes from the field are
set before the packers, who pack the fruit into a basket at their
left. When a basket is filled it is placed on a shelf at the back
and above the inclined table. Empty trays are slid through an

Fic. 28

opening at the back onto a shelf. An attendant with a truck
keeps the packers supplied with trays of grapes, removes the
filled baskets, and keeps up the supply of empty baskets.

69. Method of Packing.—In order for grapes to pack
well they should be allowed to stand for from 12 to 24 hours
after being picked; this will give them time to wilt. Unless
grapes are wilted when packed they will shrink and the package
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will not be full when it reaches the market. In addition,
grapes do not handle well in packing unless wilted. In pack-
ing in baskets, each bunch of grapes is placed separately in
the basket, and the bunches are arranged in concentric tiers.
The top layer should be placed with special care. The bunches
should all be clean and fresh, free from spraying material,
unbroken, and with the bloom on the berries disturbed as little
as possible. When the basket is completely filled, the lid
should be put on, care being taken not to crush the grapes.
Much the same method is used when the grapes are packed in
trays, except that a lid is not used. When grapes are packed
in kegs, enough of the ground cork or other packing material
is used to separate the bunches.

70. Labeling of Grape Packages.—A commercial grape
grower will often find it of great advantage to use a label on
his packages of fruit. A label adds to the attractiveness of
a package and should be a guarantee of the contents, both as
to the name of the variety and the quality of the fruit. A
label is a sign by which a grower’s fruit may be distinguished,
and consequently is a valuable advertising medium. It is
not worth while to label poor grapes. Many growers have
their labels registered in the United States Patent Office in
order to prevent unscrupulous persons from using them. In
Fig. 28 is illustrated the labels used by two commercial vine-
yardists; the upper label is registered.

MARKETING

71. Many of the table grapes grown on the Pacific coast
are sold through cooperative associations. This is true, too,
of much of the product grown in Western New York, the largest
grape-growing region of the East. There are a few cooperative
selling agencies in other regions, but, for the most part, outside
of the districts named and even in parts of these most of the
grape crop passes through the hands of local buyers or commis-
sion men in the cities.

There are a number of advantages in selling through coop-
erative organizations. Through such organizations the grapes



§ 14 GRAPE CULTURE 61

are handled as nearly as is possible in accordance with one
standard in picking, grading, and packing; the output is dis-
tributed throughout the country in such a way as to prevent
disastrous competition; favorable transportation rates are
secured; and in most cases the supplies needed in producing
the crop and in marketing it are purchased more economically.
Grape growers, in common with all other agricultural pro-
ducers, meet at every turn combinations of capital, and coop-
eration becomes almost a necessity for self-preservation. The
business of producing and selling must be carried on in a large
way if the grower is to obtain an adequate share of what the
consumer pays for grapes.

It is not possible to discuss cooperation at length, but a few
fundamental principles may be given that should govern asso-
ciations of growers. The ideal cooperative association is one
in which there are, as nearly as possible, no profits or dividends.
All members have an equal voice in the management of the
association and share alike its successes and failures. In such
an association every member should be a producer and abso-
lutely all of his products should be sold through the associa-
tion. Such profits as of necessity arise should be distributed
to the members in proportion to the amount of business that
each has done. The association should carry on its work at
as near cost as possible, and declare profits only after expenses,
depreciation, interest on capital, and capital for future oper-
ations are deducted. Such a plan should give each member
as nearly as possible exactly what his fruit has brought in the
markets.

The commercial grape-growers in the United States who are
succeeding best belong to organizations that are founded on the
principles just outlined. As the industry increases, the neces-
sity for forming some such organization wherever grapes are
grown for market becomes greater.
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GRAPE BY-PRODUCTS

72. Grape growing is seldom profitable on a large scale
or in any grape-growing regions unless in times of abundant
crops the grapes may be used for other purposes than for
dessert. On the Pacific coast and in some parts of the East,
the industry is almost or wholly founded on the manufacture
of grape by-products. These are wines, raisins, and grape
juice.

73. Wines.—Wine is the fermented juice of the grapes.
The process of making wine differs with conditions such as
the climate, the variety of grapes, the conditions of growth,
and the kind of wine to be made. However, the fundamental
principles are much the same under all conditions and may be
described as follows:

Grapes for wine must not be picked until they have reached
full maturity, thus insuring a high sugar content and perfect
color. The composition of the must, or sweet juice, as to sugar
and acid content is dctermined by various instruments. If
the must lacks sugar, this ingredient is added; if it is too acid,
water is added; or the composition may be otherwise changed,
although the best wine is made from grape juice that has been
changed as little as possible. The grapes are crushed at once
after being harvested. The modern method is to use mechan-
ical crushers that break the skins but do not crush the secds.

For some wincs, the stems of the grapes are removed; for
others, they are not. If white wine is to be made the juice is
separated from the skins and pulp at once; if red wine is to be
made, fermentation is allowed to take place in the crushed
grapes.

Fermentation is carried on in large tanks. Some wine makers
prefer open tanks; others prefer closed tanks. The duration
of fermentation may be from 2 or 3 to 20 days, depending on
the percentage of sugar, the temperature, and the activity of
the ferments. The limits of temperature below which and
above which fermentation does not take place are 55° and
95° F.; from 70° to 85° F. is the most desirable temperature.
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When the sugar in the must has been converted into alcohol,
the new wine is drawn from the tanks into casks to age. Before
being bottled the wine is racked two or three times into new
casks to clear it aad stop secondary fermentation.

Special treatments give distinct wines. Red wines are made
from dark-colored grapes, the juice being fermented on the
crushed fruits; white wines are made from light-colored grapes
or from juice not allowed to ferment on the crushed fruits.
Dry wines are those in which the sugar is practically all con-
verted into alcohol; sweet wines are those which retain more
or less sugar. Still wines are those in which the carbonic-acid
gas formed by fermentation has wholly escaped; sparkling wines
contain a greater or less amount of carbonic-acid gas. Cham-
pagne is a sparkling wine.

74. Grape Juice.—Grape juice is made from clean,
sound, but not overripe grapes. In commercial practice, the
juice is pressed out by machinery, but in home manufacture
of the product the grapes may be pressed by hand. If a light-
colored juice is desired, the liquid is extracted without heating
the grapes; if a red juice is desired, the grapes must be dark in
color and the pulp must be heated before being pressed. If
heating is necessary, it is done in a double boiler so that the
juice does not come in direct contact with the fire. The proper
temperature ranges from 180° to 200° F.; it must not exceed
200°F. if the flavor of uncooked grapes is desired. After being
heated, the juice is allowed to settle for 24 hours in a glass,
earthenware, or enameled vessel, after which it is carefully
drained from the sediment and strained through some steril-
ized filter. In home practice, several thicknesses of flannel,
previously boiled, will do for a filter. The liquid is then poured
into clean bottles, room being left for expansion in the second
heating. The bottled juice is now heated a second time, after
which it is immediately corked and scaled.

The principles involved in making grape juice are the same
as those observed in canning fruit, and the operation may be
varied in the former as it is in the latter if only certain funda-
mental processes are followed.

249—19
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75. Raisins.—A raisin is a dried and cured grape. Raisin
making is a simple process. The grapes are arranged on shal-
low trays and placed in the sun to dry; when two-thirds dry,
the grapes are turned by placing an empty tray on a full one
and turning both over, after which the top tray is removed.
When the raisins are nearly dry the trays are piled on top of
one another and the drying is finished out of contact with the
direct rays of the sun. When the grapes are properly dried
they are put in bins to sweat preparatory to packing and ship-
ping. The finishing touch in the drying, however, is sometimes
given in curing houses, to avoid injury from rain or dust.

Seeding, grading, packing, and selling of raisins are now
separate industries from growing and curing. At present all
raisins are made from varieties of the Vinifera grape, no Amer-
ican variety having been found suitable for raisin making.
Grapes adapted for making raisins must have a large percent-
age of sugar and solids, a thin skin, and high flavor. American
grapes lack in sugar content and have a skin so thick and tough
that the fruit does not cure properly for raisin making.

The raisin industry in the United States is carried on only
in California, the great bulk of the crop coming from the
San Joaquin Valley and the southern counties. Formerly, the
raisins used in this country were wholly imported; now this
product of the grape is exported and in increasing quantities.
The annual production of raisins is in the neighborhood of
100,000,000 pounds.



STRAWBERRIES

(PART 1)

INTRODUCTION

1. The strawberry is the most important commercially
of all the small fruits, which also include the bush fruits, the
more important of which are the raspberries, blackberries,
dewberries, currants, and gooseberries.

In the United States in 1909 a total of 425,565,863 quarts
of small fruits were produced as against 463,218,612 quarts
in 1899. The value of these small fruits in 1909 was
$29,974,481, and in 1899 it was $25,030,877. Of this total
production of small fruits in 1909, considerably more than
half consisted of strawberries, of which there was a total of
254,702,035 quarts, valued at $17,913,926.

From these figures it will be seen that the strawberry crop
is relatively one and one-half times larger than all of the bush
fruits taken together. The crop is nearly four times as large
as the raspberry crop, including both red and black raspberries,
slightly more than four times as large as the blackberry crop,
fifteen times as large as the currant crop, and nearly thirty
times as large as the gooseberry crop.

The strawberry is the most popular of the small fruits for
several very good reasons: (1) In quality, it is gencrally
excellent; (2) it is one of the first of the fresh fruits to come into
the market; (3) it is comparatively casy to grow; (4) it is a
hardy plant, and some varicties will grow and thrive anywhere
in the United States where any fruit will grow; (5) strawberry
growing can be conducted profitably on a large as well as on
a small scale, and the needs of a family can be supplied from
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a small area. Notwithstanding its present popularity, the
strawberry has not been a popular fruit for any great length
of time; it has been prominent in the market for only about
75 years.

2. Time of Ripening of Small Fruits.—The time of
ripening of small fruits is important and is considered here
for the rcason that many planters desire to have a succession
of such fruits for supplying a local market. The dates of ripen-
ing given are for the latitude of New York, and although the
order of ripening will be the same in most localities where small
fruits can be grown, the times of ripening will naturally vary
considerably. The following dates of ripening are considered
to be closc approximations, but slight variations may be found
in different localitics even in the latitude of New York:

Fruit DATE oF RIPENING
Strawberry............ ... ... June 20 to July 4
Black raspberry ............... July 4 to 15
Red raspberry................. July 8 to 20
Dewberry...... . ..............July 10to 15
Currant...................... July 10 to 20
Purple-cane raspberry.......... July 15 to 25
Gooseberry.................... July 15 to 25
Blackberry.................... July 20 to August 10

3. Cost of Production of Strawberries.—The business
of strawberry growing in the matted row on a fairly large scale,
say from 10 to 15 acres, is usually considered to require a work-
ing capital of $300 per acre, outside of the cost of the land.
This sum is considered necessary to cover the proper preparation
of the land, the cost of the plants, fertilizers, setting, cultiva-
tion, equipment, harvesting, and incidentals. About 20 per
cent. of this working capital is usually expended to prepare
the land by good tillage and for fertilization; about 10 per cent.
is counted on for the purchase and setting of the plants; and
about 50 per cent. is allowed for labor. These items collectively
would take about 80 per cent. of the working capital, or about
$240 per acre. The balance of $60 per acre is usually consid-
ered sufficient to pay the expense of harvesting until a return
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is secured from the sale of part of the fruit. Under different
management these estimates may be expected to vary widely.

The cost of production of 1 acre of strawberries as estimated
by three prominent strawberry growers, the yields per acre,
and the returns are shown in Table I. The rent of the land for
the first grower is higher than that of the other two because
of the higher value of the land. As shown in the table, the
largest average crop was produced at the highest cost, but the
larger crop was produced the most economically, as the increased
value of the crop was much more than the difference in the cost
of production. The 8,000-quart crop was produced at an aver-
age of 3.71 cents a quart; the 5,000-quart crop, at an average
of 4.44 cents a quart; and the 4,000-quart crop, at an average
cost of 5.87 cents a quart. In an oversupplied market where
the fruit would have to be sold for 5 cents a quart, only grow-
ers No. 1 and No. 3 would be able to obtain any profit, and of
course at higher prices their profit would be correspondingly
higher.

In some- of the trucking sections where market gardeners
grow strawberries in fairly large quantities for market, the cost
of production of a good-sized crop is estimated to be about
5 cents a quart, of which amount 1} cents is paid for picking.
This estimate is more than that of growers No. 1 and No. 2
on the basis of a 5,000-quart crop, which is considered morc
than an average yield; the cost of production of a crop this
large would be about $250.

4. Considering the previous estimate to be approximately
correct, the net profit that may be expected from a 5,000-quart
crop of strawberries can be readily figured up from the prices
current in any particular market. Taking the country over,
strawberries of a high quality may be expected to bring the
producer from 8 to 15 cents per quart basket, the differences
in price being due to varying local conditions, supply and
demand, and the skill with which the marketing is conducted.
At 8 to 15 cents a quart a 5,000-quart crop of strawberries will
return from $400 to $750 per acre, but to secure these prices
the berries must be of the finest quality. Strawberrics of
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medium quality often go begging for buyers in the market at

5 cents per quart.

The equipment for strawberry growing is simple.

Trowels,

or flat steel dibbles, as shown in Fig. 1, are used for setting the

COST OF PRODUCTION

TABLE I

OF STRAWBERRIES PER ACRE

Items of Cost Grower No. 1 l Grower No. 2 | Grower No. 3
Rentofland...........| $ 3000 @ $ 10.00 $ 15.00
Preparation of land .. .. 5.00 5.00 2.50
Fertilizers............. 50.00 25.00 30.00
Plants. ............... 30.00 ' 35.00 36.00
Setting............ ... 5.00 | 10.00 7.50
Tillage................ 30.00 ! 25.00 9.50
Mulch and mulching .. . 15.00 ! 25.00 16.50
Harvesting and market- ‘

ing, including cost of i
packages............ 132.00 J 100.00 105.00
Total cost of pro- l
duction.........; $297.00 | $235.00 $222.00
YiELDs PER ACRE AND RETURNS
Average crop sccured . . .|8,000 quarts|4,000 quarts|s,000 quarts
Average cost of produc-
tion per quart....... 3.71 cents | 5.87 cents | 4.44 cents
Net profit at 5 cents per
quart.............. $103.00 *$35.00 $ 28.00
Net profit at 8 cents per
quart............... $343.00 $85.00 $178.00

*Deficit

plants.
convenient.

Round dibbles may be used, but they are not so
The hoc used for strawberries differs from the

ordinary hoe in that it is narrower and is cut to points on the
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sides, but it is no more expensive. The ordinary garden spike-
tooth cultivators are used.

Strawberries require about as much horse cultivation as
would be needed on a crop of potatoes or corn, and sometimes
considerable hand cultivation is also needed. For the proper
care throughout the growing season of 1 acre of strawberries
according to the matted-row system, the constant attention
of one man for hoeing is needed.

5. Size for a Plantation.—The size of a strawberry plan-
tation depends to a great extent on the other interests of a
grower and the kind of market he intends to supply. The
market gardener who caters to a small local market and who
grows a large variety of products, each on a small
scale, may find that the crop from 1 acre of straw-
berries will be as much, or even more, than he can
handle or dispose of. On the other hand, a grower
who is in the business on a large scale, or who
ships to a distant market and sells through an
association or to a commission house, will usually
find that he cannot afford to work less than 10-acre
blocks. How many such 10-acre blocks a grower
is capable of managing is a question that each
individual must decide for himself.

The actual area operated by different growers of
strawberries and other small fruits, as determined
by the Cornell Department of Pomology in a sur-  Fi&:1
vey of Western New York is given in Table II. It will be
noted that the average acreage of 125 strawberry growers was
2.38 acres. This seems like a rather small acreage per grower,
but is an accurate statement of the conditions actually exist-
ing in that part of the country, and may be considered as an
indication of conditions existing in other sections.

6. Exposure for a Plantation.—The exposure for a
strawberry plantation depends to some extent on the varietics
to be grown. In the localities where there is danger of very
late spring frosts, the wisest plan is to set the early varieties
of strawberries on elevated land where frosts are least likely
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to damage them, and the exposure should preferably be to the
north or west. A southern exposure is likely to cause a too
rapid development in the early spring, which will force out the
blossoms prematurely and render them liable to injury from
frosts.

If, however, earliness is the all-important factor to good
profit, the grower often secures more profit by taking a chance
-and planting his early varieties on a southern slope. The injury

TABLE II

AVERAGE ACREAGE PER GROWER AND VALUE OF SMALL
FRUITS IN WESTERN NEW YORK

Average l Value of Crop After
Fruit Number of Acres Deduction of
Growers per Freight and
Grower Commission
Strawberries....... .. 125 2.38 $58,958.42
Red raspberries... ... 115 1.58 21,631.52
Black raspberries ... . 97 2.67 21,223.91

Purple-cane raspber-

o 1= S 50 4.50 13,094.43
Blackberries.... ..... 40 1.55 6.773.63
Red currants. ....... 19 1.70 4,718.39
Gooseberries. ... ... 6 .36 117.62
Dewberrics.......... 4 1.19 1,084.88
Black currants . .. .. | 2 .81 163.72

from a single frost would seldom be sufficient to spoil an entire
crop, as the frost is likely to injure only the blossoms open at
the time it comes.

A location for strawberries where snow lies all winter will
go far toward insuring a good crop of fruit, as the snow will
prevent the ground from alternately freezing and thawing,
and thus keep the plant roots from being broken and the plants
from being heaved partly out of the ground.

7. Solls for Strawberries.—The best growers take great
care in selecting soils for strawberries. Although strawberries
do well in any soils, when maximum returns are looked for
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the varieties that will do best in certain particular soils must be
found. This is a local problem and must be worked out largely
by each grower for himself.

In many sections of the country early varieties of strawberries
are planted on shaly or gravelly soils; mid-season varieties are
planted on sandy loam soils, and late varieties, such as the
Marshall and the Brandywine, are planted on clay loam soils.
Many failures have been made by mistakes in planting varieties
on soils not suited to them.

As a general rule, the ideal soil for strawberries is a medium
to sandy loam that is well filled with humus and well drained.
Most soils that are in good shape to raise garden crops will
raise good crops of strawberries. That a strawberry bed be
well drained is absolutely essential to the success of a crop, but
the other extreme should also be avoided and the soil should
not be too well drained. The soil should be of such a nature
that the upper foot will not hold too much moisture. If, how-
ever, the subsoil is very open and not retentive of moisture, the
crop is likely to suffer severely from drouth at a time when
moisture is most needed to swell the strawberry, that is, just
about the time when the fruit is beginning to color. There-
fore, a subsoil that is comparatively compact is an advantage.

If both early and late varieties of strawberries are to be grown,
preferably two picces of land should be selected and set with
the varieties best suited to each.

8. In the selection of a location for strawberries, the crop
or crops just removed from the land should receive due con-
sideration. Freshly plowed grass-sod land should not be planted
to strawberries, because such land will contain many insects,
such as white grubs, cutworms, and wireworms, injurious to that
fruit. These insects will do a great deal of damage to the roots
and crowns of strawberry plants. In the trucking sections,
ficlds from which a crop of corn or melons infested with aphids
has just been removed should be avoided, because the ants
that associate with corn and melon aphids, carrying them from
plant to plant, will also associate with the strawberry aphids
and spread these insects quickly over the ficld.
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White potatoes, and, in the trucking sections, tomatoes and
sweet potatoes, prepare the land well for strawberries, because
they require thorough cultivation and the insects attacking
these crops are not scrious pests of strawberries. When the
crop preceding strawberries is white potatoes or tomatoes,
a cover crop of some sort should be sown either immediately
after the crop is removed or during the latter part of its growth,
so that a certain quantity of green manure may be plowed
under the following spring before the strawberries are set.

SELECTION OF VARIETIES

GENERAL DISCUSSION

9. The selection of varicties of strawberries for planting
in any particular locality is a serious problem, and careful con-
sideration should be given to the cxperiences of local growers
and the state expcriment stations. No list of recommended
varicties should be considered as absolute authority for any
locality until local climatic conditions and local markets have
been carefully inspected. Many varietics may do well in a
particular section, but one, two, or three varieties will' prob-
ably do exceptionally well under the same conditions, and the
most profit can be secured orly by planting these. The object
of here discussing and recommending varieties for trial is not
to speak the last word on the sclection of varieties for any par-
ticular locality, but to suggest ideas that may be of value in
such a sclection.  Among the lists of varictics mentioned later
some will be found adapted to almost every locality.

The two fundamental points to be considered in the selec-
tion of varietics of strawberries are: (1) To secure varieties
that will produce strawberries of the type most in demand in
the market, and (2) to secure varieties that will be hardy and
abundantly productive under the climatic conditions existing
in the locality.
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The ideal strawberry for market is one that will measure
from 1 to 1} inches across at the hull end and be about one-
fourth longer than the extreme breadth; the berry should taper
gradually to a blunt point; preferably the berry should be of a
bright, uniform red color, with bright-yellow seeds that are
small to medium in size; the hull should be large and green,
and should part fairly easily from the fruit. The flesh of an
ideal market strawberry should be bright red, solid, meaty,
and without a hard core. A good market berry should ripen
cvenly, that is, the plants should mature their fruits as near
together as possible. The chief objection to two of the greatest
market varicties is the fact that they do not ripen their fruits
evenly, but have green tips, sometimes called green noses, at
picking time. The Klondike strawberry is one of the most
popular market strawberrics because it possesses a combination
of the preceding good qualities, is of fair flavor, and ships well.

VARIETIES OF STRAWBERRIES
10. The following varieties of strawberries have been recom-
mended for planting over a large area, and many of the varietics
are suitable for localities in widely separated parts of the coun-

try. The varieties are designated as perfect and imperfect.
These terms refer to the sex of the flowers. A perfect flower
is one that has properly developed both sets of reproductive
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organs, that is, both stamens, or male organs, and a pistil, or
female organ; a perfect flower is self-fertile. Such a flower
is shown in Fig. 2 (a); the stamens are shown at a, and the
pistil at b. An imperfect flower is one that has only the pistil
well developed; the stamens may be
either entirely absent or in an undevel-
oped, and hence more or less useless,
state; an imperfect flower is not self-
fertile, or at least not satisfactorily so,
and to produce symmetrical fruit must
receive pollen from an outside source.
An imperfect strawberry flower with
the stamens entirely absent is shown
in Fig. 2 (¢). An imperfect strawberry
flower with the stamens a only partly
developed is shown in Fig. 2 (b). Van-
cties that have any imperfections in their blossoms should not
be planted by themselves, as they will produce either a very
light crop or no crop at all. As described elsewhere, such vari-
eties should be planted interspersed with plants of perfect
varieties in the proportion of one row of perfect strawberrics to
two to four rows of imperfect strawberries; usually they are
planted in the proportion of one to three.

11. The Michel, or Michel's Early,
strawberry, shown in Fig. 3, is a perfect
variety. The fruit is pointed and conical
in shape, and medium or smaller in size; the
sceds are not prominent; the fruit has a
dull, pale-red appearance; the flesh is pale
red, juicy, and normally acid, but subacid
when dead ripe, and also rather soft at this
time; the fruit is of medium quality. The
plant is a moderately vigorous grower, and Fic. ¢
the foliage is moderately good and hardy, but rusts slightly
to considerably. The fruit ripens extra early in the season.

Fic. 3

12. The Virginia strawberry, shown in Fig. 4, is an imper-
fect variety.  The fruit is large to medium in size, those ripening
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late being small; it is roundish conic to wedge shaped, bluntly
pointed, and often with a depression at the apex; in color, the
fruit is a light and dark glossy scarlet; the seeds are deeply
depressed; the flesh is a medium red, of average firmness, mild,
and not high in flaver or quality. The runner plants set are
few in number, of medium vigor, healthy, and productive;
the leaves are inclined to be large, and are rather dark green in
in color. The plants bloom early in mid-seasen. The fruit
ripens slightly before mid-season, and is not so liable to injury
in picking as some of the other varicties. Virginia is only
a fairly desirable variety from the commercial standpoint.

13. The Bederwood strawberry, shown in Fig. 5, is a
perfect variety. The fruit is round to conical in shape and of

F1G. 5 FiG. 6

medium size; the color is pale red; the seeds are not prominent,
the flesh is pale red, juicy, acid, moderately firm, and of good
- quality. The plant is a vigorous grower, with numerous
runners; the foliage is moderately good but rusts considerably.
The fruit ripens early to extra early.

14. The Clyde strawberry, shown in Fig. 6, is a perfect
variety. The fruit is round and large to very large in size,
and pale red in color; the flesh is pale red, juicy, subacid,
pleasant, firm, and of fair quality. The plant is a vigorous
grower, with numerous runners; the foliage is poor to fairly
good, being susceptible to disease. The fruit ripens early to
medium.
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15. The Lovett strawbciry, shown in Fig. 7, is a perfect
varicty. The fruit is pointed to wedge conical in shape, above
medium in size, and of a bright, glossy red in color; the flesh
is bright red, juicy, acid, moderately firm, and above medium
in quality. The plant is a vigorous giower but produces few
runners; the foliage is poor to fair and is susceptible to disease.
The fruit ripens early to medium. The Lovett is an attractive
berry.

16. The Warfield strawberry, shown in Fig. 8, is an
imperfect variety. The fruit is pointed, conical in shape, of
medium size or a little larger, with a deep, glossy red color,

Pic. 7 FiG. 8

and rather prominent seeds; the flesh is deep red, juicy, acid,
and modcrately firm, and of medium quality. The plant is a
vigorous grower, with a large number of runners; the foliage
is fairly good, but rusts considerably. The fruit ripens early
to medium. This varicty bears handsome berries and is very
productive.

17. The Glen Mary strawberry, shown in Fig. 9, is a per-
fcet varicty. The fruit is irregular in shape but generally
round to wedge conical, large to very large in size, and deep
red in color at the stem end, shading paler toward the tip; the
seeds are not prominent; the flesh is bright red, juicy, watery,
subacid, firm, and of medium quality. The plant is a fairly
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vigorous grower, with numerous runners; the foliage is fair to
good, but rusts a good deal. The fruit ripens about in mid-
season.

18. The Dunlap, or Semnator Dunlap, strawberry, shown
in Fig. 10, is a perfect variety. The fruit is handsome, pointed,
and wedge shaped; it is medium to large in size, and of a deep,
glossy red color; the seeds are not prominent; the flesh is rich
red, juicy, tender, subacid, fairly firm, and above medium in
quality. The plant is a vigorous grower and produces large
numbers of runners; the foliage is fairly good, but is susceptible
to disease. The fruit ripens early in the season. The Dunlap
is a variety that bears handsome berries and is productive.

FiG. 12

19. The Sample strawberry, shown in Fig. 11, is an imper-
fect variety. The fruit is handsome, pointed, and regular in
shape, and above medium to large in size; the color on first
sight appears to be bright red, but in reality it is a very glossy
deep red; the sceds are fairly prominent; the flesh is bright red.
juicy, almost watcry, subacid, moderately firm, and of medium
quality. The plant is a vigorous grower and productive,
with a large number of runners; the foliage is fairly good to
good, but is susceptible to disease. The season of ripening is
medium to late. The fruit of this variety is handsome and is
borne in abundance.

20. The President, or President Wilder, strawberry, is an
imperfect variety. The fruit is slightly conic, of the largest size.
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and the seeds are slightly depressed; the color is an attract-
ive, bright scarlet; the flesh is a medium light red, firm, mod-
erately juicy, mild in flavor, and of fair to good quality. The
plant is a vigorous grower, sending out many runners, and is
productive; the leaves are large, dark green, and somewhat
susceptible to injury from disease. The plants bloom and the
fruit ripens in mid-season, and the fruit picks easily.

21. The Brandywine strawberry, shown in Fig. 12, is a
perfect variety. The fruit is roundish to sugar-loafed in shape,
medium to large in size, dull, deep red in color, and of unat-
tractive appearance; the seeds are not prominent; the flesh is
bright red, juicy, subacid, firm, and
of good quality. The plant is a vigor-
ous grower, with a medium number
of runners; the foliage is fairly good to
good, and rusts slightly to seriously.

The fruit ripens late in the season.
The Brandywine is considered to be a
good late variety for commercial pur-

poses.

22, The Gandy strawberry,
shown in Fig. 13, is a perfect variety.
The f1uit is roundish, medium to large
in size, pale, dull red in color, and
seeds not prominent; the flesh is bright
red, juicy, subacid, firm, of pleasant
flavor, and above medium to good in quality. The plant is
moderately vigorous, with a moderate number of runners; the
foliage is good but rusts slightly. The fruit ripens late in the
season.

Fic. 13

23. The Marshall strawberry, shown in Fig. 14, is a per-
fect variety. The fruit is pointed conical, large to very large
in size, of a deep-red color, and has sceds that are not prom-
inent; the flesh is pale red, modecrately juicy, mildly subacid,
firm, and of good quality. The plant is a vigorous grower,
with a large number of runners; the foliage is good but rusts

249—20
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considerably. The fruit ripens medium to late in the season.
This variety is probably better for planting in the home garden
than for planting for market.

24. The Bubach, or Bubach’s No. 5, strawberry, shown
in Fig. 15, is an imperfect variety. The fruit is irregular and
wedge shaped, of very large size, bright red in color, and has
seeds that are not prominent; the flesh is bright red, juicy,
subacid, moderately firm, and of good quality. The plant is

Fic. 14

a vigorous grower, with a moderate number of runners; the
foliage is moderately good but rusts considerably. The fruit
ripens medium to late in the season. This is one of the most
satisfactory varieties in regard to size and appearance of fruit,
productiveness, and good foliage.

25. The Stevens, or Stevens’ Late Champion strawberry,
shown in Fig. 16, is classed as a perfect or semiperfect variety.
The fruit is somewhat irregular in shape, but averages wedge
shaped; it is of large size and retains its size well throughout
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the season; the color is an attractive light scarlet and the
berries are well colored; the seeds are depressed; the flesh is a
light scarlet, firm, agreeably acid, and of good quality. The
plant is a vigorous, healthy grower, but sets few plants and is
unproductive; because it sets but few plants, this variety
should be set closer than most varieties; the foliage is healthy,
and is made up of large, dark-green leaves. The plants bloom
and the fruit ripens in mid-season.

26. The Klondike strawberry, shown in Fig. 17, is a per-
fect variety. The fruit is blunt, roundish conic to wedge
shaped; in size, the fruit is large to medium; the color is a dull,

FiG. 15 FiG. 16 Fic. 17

unattractive scarlet; the seeds are variable in position; the
flesh is dark red in color, firm, acid, of unpleasant flavor, and
of fair quality. The plant is a vigorous, healthy grower,
setting a moderate number of runners; the foliage is medium
to large in size, and dark green, and the leaf stems arc long.
The fruit ripens slightly before mid-season.

27. The Belt, or William Belt, strawberry, shown in
Fig. 18, is a perfect variety. The fruit is irregular in shape
and varies from wedge shape to conical; it is of large size, of
a bright-red color, and the seeds are fairly prominent; the flesh
is bright red, firm, juicy, subacid, and of very good quality.
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The plant is a vigorous grower, sending out a large number of
runners; the foliage is fairly good, but rusts considerably at

PiG. 18

times. The fruit ripens late in the season. This is one of
the highest quality berries grown, but it is unfortunately
irregularly productive.

VARIETIES SUITABLE TO A LOCATION

28. According to information compiled by the American
Pomological Society, varieties of strawberries, and also of all
other fruits, vary widely in their adaptability to different sec-
tions of the country. Some varietics have been found to
succeed well in many different sections of the country, though
with varying degrees of success in different sections, and other
varieties have been found to do well in certain few sections
only. To simplify matters, the Society has divided the United
States and the lower part of Canada into eighteen pomological
divisions, or districts. These districts have nothing to do with
state or provincial boundaries but consist of territory adapted,
because of its natural conditions, to the growing of fruits, due
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consideration being given to the influence of latitude, eleva-
tion, prevailing winds, and the nearness to oceans or lakes.
These eighteen districts are outlined and numbered on the map
in Fig. 19.

The following list of varieties, arranged by districts, gives,
under each district, the varieties of strawberries that are known
to succeed in that district. The varieties given in Italics are
known to be highly successful in the divisions in which they
occur. The first time the name of a variety is given its less
common name is put after it in parenthesis. Where a division
heading is omitted, such as Division 11 in the list, no varieties
of strawberries are known to do well in that division. Some
of the varieties of strawberries included in the list will not be
found described in detail in the descriptions of varieties. Such
varieties are considered not to be entirely desirable from a
commercial standpoint, even though they may grow and produce
well.

The information given in the list should not be regarded
as infallible, although it has been compiled with the greatest
possible accuracy from the statements of the leading straw-
berry growers within each district. When the planting of any
particular plot of ground is considered the experiences of local
growers and the recommendations of the local agricultural
experiment station should receive careful consideration.

Division 1: Bederwood, Belt (William Belt), Bubach
(Bubach’s No. 5), Carrie, Clyde, Crescent (Crescent Seedling),
Downing (Charles Downing), Gandy, Glen Mary, Greenville,
Haverland, Jessie, Michel (Michel’s Early), Saunders, Sharp-
less, Warfield, Wilson (Wilson’s Albany), Woolverton.

Division 2: Aroma, Bederwood, Belt, Brandywine, Bubach,
Buster, Carrie, Clyde, Ciawford, Crescent, Cumberland (Cum-
berland Triumph), Downing, Dumlap (Senator Dunlap),
Enhance, Eureka, Excelsior, Gandy, Glen Mary, Haverland,
Jessie, Lovett, Marshall, Michel, Parker Earle, Ridgway,
Ruby, Sample, Sandoval, Saunders, Sharpless, Splendid,
Van Deman, Warfield, Williams, Wilson, Woolverton.

Division 3: Bederwood, Belt, Bismarck, Brandywine, Bubach,
Buster, Clyde, Crescent, Enhance, Enormous, Gandy, Glen
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Mary, Greenville, Haverland, Lovett, Marshall, “Michel,
Saunders, Seaford, Sharpless, Tennessee (Tennessee Prolific),
Thompson (Lady Thompson), Warfield, Wilson, Wool-
verton.

Division 4: Bederwood, Brandywine, Bubach, Cloud, Cres-
cent, Cumberland, Downing, Enhance, Eureka, Excelsior,
Gandy, Glen Mary, Greenville, Hoffman, Klondike, Michel,
Neunan (Neunan'’s Prolific), Sandoval, Saunders, Sharpless,
Splendid, Thompson, Wilson, Woolverton.

Division 5: Clyde, Excelsior, Gandy, Haverland, Hoffman,
Thompson, Wilson.

Division 6: Bederwood, Brandywine, Bubach, Cloud, Cres-
cent, Cumberland, Downing, Enhance, Eureka, Excelsior,
Gandy, Glen Mary, Greenville, Hoffman, Klondike, Michel,
Neunan, Sandoval, Saunders, Sharpless, Splendid, Thompson,
Wilson, Woolverton.

Division 7: Cloud, Crescent, Excelsior, Gandy, Hoffman,
Klondike, Michel, Monarch (Monarch of the West), Neunan,
Parker Earle, Texas, Thompson.

Division 8: Aroma, Bederwood, Belt, Bubach, Crescent, Cum-
berland, Downing, Dunlap, Gandy, Greenville, Haverland,
Jessie, Michel, Parker Earle, Sample, Sharpless, Warfield,
Wilson, Woolverton.

Division 9: Aroma, Bederwood, Brandywine, Bubach, Clyde,
Crescent, Downing, Dunlap, Enhance, Gandy, Glen Mary,
Greenville, Haverland, Jessie, Lovett, Parker Earle, Saunders,
Sharpless, Splendid, Warfield, Wilson, Woolverton.

Division 10: Aroma, Bederwood, Brandywine, Captain
Jack, Crescent, Downing, Dunlap, Gandy, Glen Mary, Haver-
land, Hood River, Jessie, Luther (August Luther), Vick (James
Vick), Warfield, Wilson.

Division 12: Bederwood, Brandywine, Captain Jack, Cres-
cent, Cumberland, Downing, Gandy, Glen Mary, Haverland,
Jessie, Parker Earle, Saunders, Sharpless, Warfield, Wilson,
Woolverton.

Division 13: Bubach, Crescent, Downing, Dunlap, Enhance,
Gandy, Haverland, Jessie, Lovett, Manchester, Michel, Parker
Earle, Sharpless, Warfield, Wilson.
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Division 14: Brandywine, Bubach, Dollar, Downing, Dun-
lap, Gandy, Hood River, Jessie, Jacunda (Knox's 700), Magoon,
Michel, Oregon (Ironclad), Parker Earle, Sharpless, Warfield,
Wilson.

Division 15: Belt, Dollar, Dunlap, Excelsior, Hood River,
Jesste, Jacunda, Magoon, Michel, Sharpless, Wilson.

Division 16: Brandywine, Bubach, Crawford, Dollar, Jessie,
Parker Earle, Sharpless.

Division 17: Brandywine, Dollar, Excelsior, Jessie, Long-
worth (Longworth’s Prolific), Magoon, Sharpless.

Division 18: Brandywine, Sharpless.

29. Varieties Most in Demand in Markets.—After a
canvass of many of the prominent commission merchants in
the markets of New York, Philadelphia, Boston, Pittsbuig,
Baltimore, Chicago, Cleveland, and Cincinnati, Prof. Charles
S. Wilson found that the varieties of strawberries given in the
following list were the best known and most in demand, and
the number after each variety indicates the number of com-
mission merchants who considered that variety the most
desirable market berry:

Gandy, 25; Klondike, 21; Lady Thompson, 11; Excelsior, 8;
Michel's Early, 7; Warfield, 6; Aroma, 5; Hoffman, 4; Sen-
ator Dunlap, 3; Marshall, 2; Hefflin, 2; Prize, 2; Climax, 1;
Clyde, 1; Jessie, 1; Crescent, 1; Johnson, 1; Tubbs, 1; Chesa-
peake, 1; Brandywine, 1.

30. Varieties Largely Planted Commercially.—In
Western New York and Oswego, where large quantities of
strawberrics are grown, Professor Wilson found that fifteen
varicties were grown more than others. These varieties and
the number of growers raising them are as follows:

Williams, 38; William Belt, 27; Glen Mary, 21; Bederwood,
21; Senator Dunlap, 13; Sample, 13; Parson’s Beauty, 9;
Bubach, 6; Uncle Jim, 5; Wineberry, 5; Jessie, 4; Corsican, 3;°
Haverland, 3; Climax, 3; Prolific, 3.

31. Everbearing Varieties.—Varieties of strawberries
called everbearing strawberrics, which in some localities will
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continue to bloom and ripen fruit during the summer and
autumn long after the ordinary varieties of strawberries have
finished bearing fruit, have been introduced as very desirable
strawberries. Some botanists consider this everbearing habit
to be due to the transformation of the runners of these varieties
into flower-bearing stems, and this contention seems to be borne
out by the fact that these everbearing varieties produce but
few runners.

The wild wood strawberry and some of its varieties, notably
the Alpine, has, in differing degrees, the characteristic of bear-
ing more or less fruit during the summer and fall. All these
strawberries, however, bear small fruit and for this reason are
of little commercial value. For the purpose of fixing this ever-
bearing habit on more desirable types of strawberries, other
varieties have been produced by crossing large-fruited sorts
with some of these wild strawberries. Some of the more prom-
inent of these so-called everbearing varieties are the St. Joseph
and the Oregon Everbearing. Neither of these varieties, how-
ever, will commonly bear enough fruit late in the season to
make them of any importance commercially.

The success obtained with the everbearing varieties of straw-
berries is largely dependent on weather conditions. If, after
the regular fruiting season is over, a spell of very dry weather
is experienced this will discourage the production of runners
and cause fruit stalks to be thrown up by the plant. Then,
if the dry spell during which such stalks are formed is followed
by a long stretch of warm, damp weather, the fruit will develop
and ripen.

32. Pedigree Strawberry Plants.—Some firms offer for
sale what they term pedigree strawberry plants. Such a name
would logically indicate that the plants were produced from
seed produced by breeding from desirable known parents for
a number of generations, new blood being added in each gen-
eration. But, as strawberries do not come true to sced, this
would obviously be an impracticable method of producing
plants for commercial planting. The so-called pedigree straw-
berry plants, have, as a matter of fact, been produced by
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selecting year after year the best runner plants produced from
desirable original plants, and growing all of the plants under
the most favorable conditions obtainable. Many of these
so-called pedigree plants have not lived up to the claims made
by their propagators, but the principle on which they are selected
is sound, and if painstakingly carried out is certain to produce
good results. A strain produced in this way, however, can be
maintained only by careful selection each year; many of the good
qualities gained in early selection may be lost by a careless
selection in any year, especially if plants lacking in vitality are
chosen for the production of better plants.

SELECTION OF NURSERY STOCK

PROPAGATION

PROPAGATION FROM RUNNERS

83. The common method of propagating strawberry plants,
and in fact the only feasible commercial method, is from run-
ners, or stolons. These runners are long, slender, prostrate
stems that are sent out from the crown of a strawberry plant
in the spring and take root where they touch the soil and develop
new plants. This is illustrated in Fig. 20. At a is shown
the original plant; at b, b are shown runners, or stolons; and
at ¢, ¢ are shown the runner plants formed where these run-
ners have taken root. Some strawberry plants will send out
as many as fifteen or twenty runners, this characteristic vary-
ing mainly according to the variety. The propagation of
strawberry plants by means of runners is the natural method
of increasing the individuals of a variety. With the exception
of the slight variations that normally occur in the vegetative,
or sexual, propagation of all plants, the strawberry plants
grown from the runner plants of an established variety will
produce fruit like that produced by the plants from which they
came.
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In selecting strawberry plants for setting, the most desir-
able will be those that were formed from the first runners sent
out from the original plant. Such plants are usually the
strongest and most vigorous, because they take root first and
have a longer growing season. Hence, though all of the run-
ner plants from a strawberry plant will produce fruit of a type
closely resembling the original, a selection should be made
on the basis of strength and vitality in order to secure the best
possible yields.

Varieties of strawberries vary widely in their abxhty to repro-
duce themselves through the development of new plants from
runners. With some varieties new plants are produced in

Fic. 20

such large numbers that the plants in the rows will be seriously
overcrowded unless the original plants are set far enough apart
or the superfluous plants are cut out. On the other hand,
some varieties set so few new plants, some only 2 or 3 per cent.
of the number set by the most vigorous varieties, that the
original plants should be spaced comparatively close together.

34. The method of propagating strawberry plants from
runners is the basis of all commercial strawberry growing,
and to secure satisfactory results in the culture of this fruit,
a clear idea of the various steps in the life history of a straw-
berry plant is necessary. This, perhaps, can be most clearly
shown by means of a diagram, starting with one original plant
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and tracing the progeny of this through their various stages.
In commercial work, and even for the home propagation of
strawberries, the number of original plants would, of couise,
be large.

To begin with, as shown in Fig. 21 (a), one original plant a
of the desired variety, of satisfactory type and vigor, and,
preferably, one that has never borne fruit, is secured and planted
early in the spring. This plant will soon send out a number
of runners, the majority of which will take root and develop
new plants b, about 4 to 8 inches from the original plant a.
All these plants, including the original, are allowed to develop

(a)

(R4
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throughout the first summer, but are not allowed to bear fruit,
the blossoms being pinched off before the fruit has time to
form; the proper stage for pinching off a blossom is shown at a.
in Fig. 22. Plants of some varieties will send out too many
runners, some as many as fifteen or twenty, and some of these
must be pruned off or more plants will be set than the original
plant will be capable of developing properly.

In some localities the plants b are dug in the fall and trans-
planted in rows or hills in the field where the crop is to be
produced, but in the great majority of cases the plants are
allowed to remain in the ground during the winter and are dug
in the spring for spring planting. This practice is commonly
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followed by growers who have their own propagating beds.
The plants b transplanted in a row are shown in Fig. 21 (b).
During the first season they are set in this row these plants
will also send out runners and in their turn form new plants c.
As in the case of the plants in (a), the plants in (b) are not
allowed to bear fruit the first season but are forced to expend
all their energy in vegetative development. The plants ¢
are kept within the limits of the row largely by cultivation.
During the spring following the transplanting of the plants b,
all the plants in the row in (b), including the plants b, which
ale now 2 ye