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PRUNE GROWING IN CALIFORNIA
By A. H. HENDRICKSON

Prunes are grown in nearly every part of California. Some of the
most important considerations affecting the choice of a location are
given in this circular. The oldest and most important prune sections
are located in the central coast counties. Increased acreages of this
fruit are yearly being brought into bearing in the central districts and
in the great interior valleys. In the mountain distriets, immediately
upon the coast, and in the extreme southern part of the state, however,
the commercial production of this erop is not of mueh importance.

Prunes are grown on a variety of soils. The chief requirements
are that the soil be reasonably fertile, easily worked, and preferably
at least six or eight feet deep. On the fertile valley soils the trees
eventually grow to larger size than on the shallow soils often found
in the foothills. Hardpan closer than six feet from the surface is often
indicated by stunted trees which have a tendency to mature their
leaves and fruit comparatively early.

An unfailing source of water for irrigation is of utmost importance.
Formerly prunes were grown in many districts without irrigation, but
this practice is being rapidly superseded by a cultural system that
includes at least one or two waterings during the growing season. The
necessity of water during this season was clearly shown in the dry
years of 1919 and 1920. Without water during the growing season,
the crop runs to small sizes, particularly when the set is heavy.

The prune requires a long season of clear warm weather for proper
maturity. Foggy regions adjacent to the ocean or to San Franecisco
Bay are not, as a rule, suited to its needs. The location should be free
from late spring frosts and early fall rains. Local observations by old
residents is often of great value in considering these factors. Late
spring frosts may seriously reduce the crop, although this danger is
not so great with prunes as with other tree fruits which blossom early.
Early fall rains interfere with the picking and drying operations.
Evaporators are now coming into use where fall rains may be expected.
In some sections the growers are using evaporators to chire the entire
¢rop.
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CHOICE. OF NURSERY STOCK

Fully mature, one-year-old trees are best for general planting.
They should be free from insests and disease. Trees affected with
crown gall, indicated by warty swellings on the roots, should not be
planted under any circumstances. Data secured at the University
Farm by the Division of Pomology show that the medium sized tree
calipering one-half to five-eighths of an inch just above the union is
the ideal deciduous friut tree to plant. Smaller trees, if well grown
and not diseased, may also be planted with success. Larger trees
which measure an inch or more in diameter at the erown, with a corre-
sponding development of lateral branches, do not make so satisfactory
trees the first scason as do the smaller sizes, Later observations showed
that in many cases the smaller trees had actually surpassed the larger
ones in diameter at the end of the second season.

* Prunes are grown principally on three kinds of root stocks: the
myrobalan, the almond, and the peach. As a result of an inquiry
made by the Division of Pomology in 1919 among the nurserymen of
the state, the popularity of these stocks was found to be as follows,
indicated by the percentage of trees propagated on each: 63.3 per cent
were grown on myrobalan; 10.4 per cent on almond ; 21.2 per cent on
peach. Tn addition, 5.1 per eent were propagated on aprieot.

The myrobalan stock is preferred for deep, moist soils, such as
generally oceur on the valley floors. It has a wide range of adaptation
and is successfully used on many different soil types. This stock is
also considered to be adapted to locations where, at times, there may
be too much water. The peach and almond stocks, as a rule, are con-
sidered best for the drier, gravelly soils. Peach stock is often pre-
ferred in the shallow foothill soils and in some of the sandy loams
where the peach is known to do well. Either peach or almond is more
susceptible than myrobalan to injury from extremes of soil moisture,

The common varieties of prunes now being grown, with few ex.
teptions, make strong unions with the foregoing stocks, Reports indi-
cate that the Robe de Sergeant does not show a strong affinity for either
the peach or almond root. Furthermore, certain varieties of prunes
are apt to make a poor union with apricot root stocks,

! Monthly Bull. State Com. Hort., Vol. 7, No. 4, April, 1918,
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PLANTING AND CARE OF YOUNG ORCHARDS

The ultimate necessity of irrigating the prune orchard sl:.muld be
carefully considered before planting. Young prune orchards in many
distriets are often grown successfully without irrigation for the first
four or five years. For the bearing orchard, however, the long dry
California summers make irrigation imperative in most sections. The
orchard should, by all means, be prepared for irrigation before the
trees are planted. The alfalfa grower does not wait until after the
crop is planted before leveling his land. Why should the prune grower
not prepare his land before planting? Water does not run uphill in
a prune orchard any more than in an alfalfa field. Proper prepar-
ation before planting means a great saving in the end in money and
labor,

Prunes are usually planted on the square system, from 22 to 25
feet apart. The shorter distance is used where the soil is shallow or
of a sandy nature. The size of mature trees under similar conditions
affords the grower an indieation as to whether or not this distanece is
right. On the deep, fertile soils, 25 feet should be the minimum. Some
growers prefer 27 or even 30 feet under the latter conditions. With
the hexagonal system, where each tree is equally distant from all im-
mediately surrounding trees, about 15 per cent more treces may be
planted than with the square system. The following table gives the
approximate number of trees per acre for the square and hexagonal
systems:

TABLE OF PLANTING DISTANCES
Number of Trees

per Acre
D‘tx:tﬂ ’_E;ulra Ilotaz\'mll
20 X 20 108 124
22 X 22 20 104
24 X 24 76 87
25 X 25 70 80
26 X 26 64 74
28 X 28 56 64
30 X 30 48 ab

Trecs should be planted as soon as the winter rains have moistened
the soil to a depth of 2 or 3 feet. January and February are the best
months, Planting may be done as soon as the trees are received from
the nursery and the ground is in suitable condition. Prunes have
been planted successfully as late as March or even the first of April,
but such late planting is not advisable if it is possible to do the work
carlier. It is important to have the young tree established and capable
of supplying water to the leaves as soon as the latter begin to develop.
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Often late planted trees make a short growth which later withers and
dies. This growth is made at the expense of the stored food ressrves in
the buds and twigs. When this reserve is exhausted no further growth
can be made unless the roots have become cstablished and are able to
replenish the supply,

As soon as the trees are received from the nursery they should be
removed from the bale and “‘heeled-in”’ in a sandy, well drained spot
convenient to the orchard. A trench 12 to 14 inches deep and about
16 inches wide is suitable for this purpose. One side is left sloping
at a slight angle to the perpendicular., The trees are spread out and
laid against this sloping side and loose soil is worked down between
the roots. The entire root system is then covered to a depth sufficient
to prevent drying.

In planting, the hole is dug large and deep enongh to hold the roots
conveniently. The tree is usually planted so that it will stand at about
the same depth at which it grew in the nursery. Many trees have
been injured by too deep planting, especially where the soil is heavy.
If the soil is light and there is danger of the wind blowing the soil
from the roots, the tree should be planted slightly deeper. The soil
should be worked between the roots and firmly tramped. Suceess in
planting depends largely on setting the trees firmly. The top two or
three inches of soil should be left loose. The use of dynamite is un-
necessary, except, possibly, where there is an impervious layer a few
feet below the surface. After setting and straightening the young
trees they should, if straight whips, be eut off 24 to 30 inches above
the ground. Whitewash applied immediately after setting is a valu-
able measure against sunburn.

A convenient method of planting trees to secure straight rows is
by means of a planting board. The planting board is simply a piece
of scantling about five feet long and four inches wide. Notches two
inches deep are cut in the middle of one side and in the middle of each
of the ends. The apexes of these notches then lie in a straight line
bisecting the board from end to end. The field is staked, placing a
stake for each trees to be planted. The planting board is then placed
with the notch in the side held snugly against the tree stake. A second
and a third stake are next driven in the ground in the apex of each
end notch, taking care to set each one firmly so that there can be no
movement of the board hetween them. The board is then removed,
the tree stake pulled up, and the hole dug. In planting, the board is
replaced between the end stakes and the trunk of the tree is held in

the noteh formerly oecupied by the tree stake. With the roots in the
proper place, the tree is planted and the board removed. The tree is
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thus planted in the position formerly oseupied by the tree stake, snd
in line with every other tree.

wn?qmﬂm?ﬁmybemdinthymgm Tbenmd»ut
pead all the space betyeen rows for several years. Inteveropping
desirsble from the standpeint of producing an income before the trees
come into bearing. The erops esed Iorthispnrpmlr:emﬂymv-
berries, peas, tomatoes, or some other truck erop. The interevop shoanld
mtbephntedehurtmfanrtmfmthe.rwthc_ﬂrdmr:w
closer than six feet thereafter. Grain or hay is undesirable. Very
few instanees of growing young trees in alfalfa bave ever bewn sae-
eessful. Intereropping should not be praeticed, as a rule, more than
three years. At the end of this time the trees nesd maore roem. and,
forthermore, east g0 mach shade that the intercrops d.o‘aat grow well.

Eﬂ'nnshonldbemademkup(hemuu.smw.
The plowing and subsequent eultivations for the intererops are wsually
sufficient for the trees. Whereberriumtheinmaop,thefw
ofirrigatim:ndfhetnmpingoltbegrwnd,whm‘wa,b’szm
may esuse the soil to puddle or run together. '!'hnamdxtmm
beamidedifpossiblebyirﬁptingmnmghnﬂa’mpnﬁugh
allow the soil to dry out before the next picking. Diseases and imsests
should be held in check, as deseribed later in this eireniar.

CARE OF MATURE ORCHARD

Mature prune orchards are usually plowed in the spring shortiy
before blossoming. The exaet lime depends upon the season. danger
of attack from thrips, amount of rainfall, and the equipment available
to the grower. After plowing, the orehard is ordinarily worked with
the harrow and disc until the surfaece soil is loose and fine. Culii-
vation is practiced at intervals thronghout the season whensver neces-
sary. The work is done either by horses or by tractors. In recemt
yeoars several satisfactory orchard tractors have been perfected, and
these are coming into extensive use. A thorough cultivation is given
after each irrigation. Immediately before harvest the gronnd is either
planked or cultivated with a fine-toothed implement to make the sur-
face as even as possible to facilitate picking, which nsnally begins in
A st.

ugl'uhe barvest season usnally extends into Oetober. As soon as pos-
sible after the last picking, the best growsrs give the orehard an irri-
gation. A eover crop is then sown as soon as the land ean be worked.
Various cover erops are used. Some growers simply let the native
vegetation grow. Others use vetch, field peas, bur dover, Mefilotus
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- tley, or rye. Melilotus indica gives evide.mce of being the

gu:;o:a to ;:row i?.il. can be seeded earlgr. Otl!-crwlsr: barley, rye, or

bartey and vetch are sometimes used. Vetch is often attacked ang
aphids.

sm?;;f ‘}-I:-rjois cover erops are seeded at appraximately the followi

rates per acre: veteh, 60 pounds; bur clover, 20 pounds; field peas,

80 pounds; Melilotus, 20-30 pounds; barley, 50 _ponnd.s; ryve, 50

pounds; barley and vetch, 20 and 40 pounds, respectively.

There is a difference of opinion among growers as to the value of
commercial fertilizers in prune orchards. Furthermore, there are no
definite, reliable experimental data on the subject. Barnyard manure
is used whenever available. Its effect is usually very marked on the
cover crop, and undoubtedly it improves the physical condition of the
soil. Actual inereases, however, in erop or growth of the trees, par-
ticularly in old orchards, may not be noticeable until after several
yearly applications bave been made. The only recommendations which
can be made at this time are that the grower who believes his trees
need fertilizer lay out a small block of trees and note the effect of the
various fertilizers for a few years in comparison with trees not so
treated.

Pruning is usually begun when the leaves fall and is continued
thronghout the winter whenever the weather permits. il sprays,
when used, are best applied during January and February. If lime-
sulphur is used, it is put on in early spring before the buds swell.

TOPWORKING

It is often desirable in caring for an old orchard to change the kind
and variety of fruit grown. This is accomplished by grafting and is
commonly spoken of as topworking. Almonds, peaches, and even
apricots may be grafted with prunes, or one variety of prunes may be
changed to another. The success of such an operation will depend
upon the general condition of the trees to be grafted and the skill of
the man doing the grafting. The first of these is by far the more im-
portant of the two. It is usunally easy enough to secure the services
of a competent grafter, or the grower may do the work himself. A
careful inventory of the trees to be grafted should be made. The
number of missing trees, as well as the old and the dying trees, should
be noted in order to determine whether it would be better to graft or
to pull out the old trees and replant. Ordinarily, almonds and apricot
trees may be grafted over profitably up to 15 or 20 years of age, pro-
vided they are in good condition. It is doubtful whether it would pay
to graft peaches that are much over 10 years of age,
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Topworking may be accomplished by grafting or budding. The
former is the more common method, except where p_uu:hns are to _he
worked over. Peaches are best changed over by cutting back heavily
and budding into the new wood. Usnally the cleft or the hnr!: graft
is used. With young trees the whip graft, usunally emPlcr.red in nor-
series, may be used. In budding, the top of the old tree is cut off. The
buds are then inserted in the young growth that grows out from below

the eut.

Fig. 1—The cleft is made with a grafting chisel.

The procedure in grafting over an old tree is briefly as follows.:

Select the branches to be grafted. These should show straight
growth and should be preferably not more than 214 inches in djamet-er.
The number to be grafted on cach tree will depend upon its size. With
a tree 6 or 7 years old, 3 or 4 branches will be sufficient. With older
trees, it will probably be necessary to use a larger number and to graft
higher up than in the case of younger trees.

The selected branches are sawed off. With a grafting chisel, a cleft
is made as shown in Fig. 1. The cleft is held open by the wedge on
the chisel (Fig. 2). The scions are then eut wedge-shape as shown in
Fig. 3. The cut surface of the scion should be about 114 to 114 inches
long for the usual sized seion and should be a true flat surface. The
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seions are then inserted, one at cither end of the cleft (Fig. 3), with
the thin green eambinm of the seion in contaet with the cambium of
the stock. Some grafters set the scions slightly ou a slant to make cer-
{ain that the respective eambiums touch. When the wedge is removed,
the seions are tightly gripped in the stock. All cut surfaces of stock
and seion are then completely covered with grafting wax (Iig. 4).
Instead of splitting large branches (those 3 10 314 inches in diametAeT),
it is best o noteh them with a course saw, setting the scions one inch
apart to facilitate healing of the wound.

Fig. 2—Wedge inserted to hold the eleft open until the seions are cut and
placed in position.

Fig. 4—Different forms of grafts nfter waxing.

P At the end of the first season, if more than one of the scions on the
stock grow, the superfluous ones are cut back to stubs an inch long.
These greatly help the healing proeess where the old branch was eut
off. The growth made by the scions ig thinned ount lightly the first year
and thereafter and the ent surfaces carefully rewaxed or covered with
" asphaltum until healed,

Not all prunes make strong unions with all stocks. Ireneh prunes
linve a strong affinity for almond and peach but often do not grow
well on apricot. The Sugar prune, on the other hand, is reported as
mmf;ghi—,xj::;:”in place und ready for waxing. Seions (on right) ent and uniting with apricot a8 wu‘ll as with almond and peach. Robe de
B ' ! Sergeant does not unite satisfactorily with almond on nursery trees,
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PRUNING

The young prune trec as reccived from the nursery is usually 4
spraight whip without lateral branches, After planting, this whip
should be cut back to tho point at which the head ix to be formed, The

Fig. 5—Branches should be spaced up and down on the trunk to aveid weak
crotohes,

best point at which to make this cut is from 24 to 30 inches from the
ground. This pruning permits the formation of a low-headed tree
with ample space between the main scaffold branches. The position
of the head is largely determined by this first pruning. If the cut is
made too high, a high-headed tree will result; if too low, the main
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saaffold branches will be too close together. A few narsery prane irees
have Isteral branches developed. The head may be formed from these
laterals at onoe if they are suitably looated on the trunk. For spacing
these branches, the directions given in the following peragraph for
praning one:year-old trees should be followed.

During the first season, tise may be saved in shaping the tree by
proper spring pinching, This pinehing is solely for the purpose of
training the young tree. It should not be confused with the summer

Fig. 6—The young tree should have the branches evenly spaced aromed the
trunk. This photograph, taken from direetly above the tree, ahows an ideal
arrangement.

pruning sometimes given to mature trees, which has for its purpose an
attempted correction of the bearing habit. Summer pruning of the
young tree should be restricted to pinching back undesirable branches
carly in the season. It is a distinet advantage to suppress branches
at this time which, if left, would have to be removed in the winter
season. Moreover, growth is encouraged in the hranches selected to
remain. The method of pruning the young tree described in the pre-
ceding paragraph is used solely for the purpose of hastening the process
of building up the framework in the shortest possible time. Top
worked trees during the first season should be pinched back in a man-
ner similar to that just described for young trees.
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Fig. 8—The same tree as in Fig. 7, after p
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Fig. 7—Two-year-old French i inter.
(Se6 Fin. 8 ¥ rench prune tree which was cut back the first winter
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Fig. 0—Three-yenr-old French prunce tree which had been thinnoed the pro- Fig. .
;iiau:\]vl)nun Note tho frull spurs already Pormed on the main branebos, (I:Joo 1""““? of full developmont of remsisiag b
g 10 :
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The pruning given the first winter season determines the form of
the young tree. Where no summer pinching has been given, the first
shaping is done. If the tree has been summer pruned, however, the
work at this time is materially lessened. The scaffold branches chosen
at this time ordinarily remain throughout the life of the tree. The
utmost care should be used to prevent mistakes. The best form is
built from three scaffold branches (Fig. 5). Some growers use four
or even five branches, but in most cases this method brings the branches
too close together, necessitating the removal of one or more large limbs
later, It is desirable to have the first branch 12 to 15 inches from the
ground, with the remaining two successively 6 to 8 inches above the
one below. These branches shounld be evenly spaced around the trunk
so that no two come out from the same side of the trunk. In looking
down upon the tree from directly above, the three brauches should
divide the space evenly (Fig. 6). The three branches chosen to remain
should be cut to approximately 15 to 30 inches from their point of
attachment to the main trunk. Branches not used for the framework
should be cut off, except the short growths on the lower parts of the
tree which should be left to shade and proteet the trunk from the sun.
No further cutting back, as a rnle, should be done after the first winter.

Formerly the grower was advised to eut the tree back for two or
three years in order to make it ‘‘stocky.’’ Experiments at the Uni-
versity Farm show that this is not advisable. Prune trees which were
not cut back were larger in diameter and had greater spread than those
which had been cut back annunally. Summer pruning, consisting of
the removal of water spronts from the center of the tree and of suckers
from around the base, is advisable during the seecond summer. Winter
pruning, during the second winter, should consist of eutting out
branches where too elose together and the removal of crossing or rub-
bing braneches (Figs. 7 and 8).

Pruning during the third and fourth seasons should be a process
of thinning (Figs. 9 and 10). Consideration should be given to the
location and room allowed for development of each branch, Correction
of wayward limbs should be made by cutting a lateral growing in
the desired direction. Care should be exercised to prevent the fop
from becoming too dense. Sunlight is essential for growth and for
development of fruit spurs on the main branches. On the other hand
it is not necessary to maintain the top of the prune tree as open as in
the case of apricots or peaches.

After the first few years, the tendency among many growers is (o
practically eease pruning (Fig. 11). No ill effects are noticeable from
this practice for several years. In the meantime the spurs in the
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interior portions of the tree are killed by lack of sunlight, and the
bearing area is forced outward until most of the fruit is produced by
a comparatively thin shell of bearing wood oun the outside of the tree.
A severe pruning must then be given to admit light to the interior
portions of the tree in an effort to reéstablish bearing wood in those
portions. This process is commonly spaken of as ‘‘opening up’’ a tree,
and is unnecessary if the tree is given proper pruning from the start.

The pruning of mature prune trees is essentially a thinning process.
Prune trees may be kept in bearing and sufficiently open to admit
sunlight by a very small amount of pruning. This pruning, however,
must be consistent and done annually. At the University Farm a
small block of French prunes have been pruned in this way for a
number of years (Fig. 12). The amount of wood removed each year
is small, yet the spurs in the interior portions of the trecs are vigorous
and thrifty. Furthermore, this pruning has been done by removing
branches which did not average more than one-half inch in diameter.
No large cuts are necessary.

A certain amount of new growth each year is desirable. Without
it the bearing area is constantly diminished. Some spurs are lost each
year through injury or natural causes, It is known also that the
young spurs are more productive than the old. Counsequently new
growth upon which spurs are produced is essential to continned maxi-
mum production. The exact amount of new growth needed cannot
be stated definitely, The grower may be safe in assuming that when
the new growth on a majority of the growing points falls below 3 to 6
inches for several seasons something should be dene to bring about
greater growth, Longer growth may be obtained by a comparatively
heavy thinning and by cutting back the leaders to latorals arising from
the 8 and 4 ycar-old wood.

REJUVENATION OF OLD ORCHARDS

Through one vause or another, old orchards sometimes reach a
condition where produetion is so low that they are no longer profitable.
Tho question which then confronts the growor is what can bo done to
Lring them back into profitable production. If the trees are appar-
ently sound, that is, not affected with heart rot or othorwise growing
wnder adverse conditions, sueh as shallow soil underlain with hardpan,
lack of irrigation water, or sovero infoction of erown gall, they may
often be rejuvenated by proper eultural methods. Sometimes a thor-
ough spraying, as discussed later, will destroy the parasites which are
stunting their growth, 1f the hearing area is much reduced, a more
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or less heavy pruning may also be neeessary. This pruning, in some
vases, should consist of a removal of dead wood and a heavy thinning
of the remaining branches, Satisfactory results in rejuvenation of
old prune trees that were not in a dying condition have heen secured

Fig. 11—Twelve-year-old French prunc trec which has not been pruned for
six years. The top is too dense and the spurs in the interior are losing their
vigor. ;
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by a careful thinning out of entire branches and parts of branches all
over the tree, especially at the top, so as to admi light to the interior.

Rejuvenation of old orchards upon shallow soils where irrigation
facilities are lacking is more difficult, or may even be impossible. If,
upon examination, erown gall is found to be serious, it is unlikely that
any method of attempted rejuvenation will be suceessful, Most old

Fig. 12—Twelve-year-old French prune tree which has been thinned lightly
each year. The top is open enough to admit sunlight to the eentral portions,
prolonging the life of the spurs on the main branches.

orchards that have been neglected will be found to be infected with
the various heart rots, and will also show evidence of more or less sun-
burn. Both troubles very greatly shorten the life of the trees. A
rather careful census of the orchard should be taken to determine the
extent of these troubles before a rejuvenation program is adopted.
No rules ean be laid down for the general rebuilding of old orchards.
Each orchard must be decided on its own merits, giving due consid-
eration to the factors outlined above,
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IRRIGATION

Trrigation practices with prunes vary greatly in the different sec-
tions of the state, Most growers who have the facilities irrigate once
or twice during the growing senson. Many have also adopted the plan
of giving an additional irrigation as soon as possible after the last
picking, The number of irrigations during the growing scason is
greatly influenced by tho rainfull of the preceding winter. 1f the rain-
fnll has been light, two irrigations arve usually given, and in some cases
three. On the other hand, after a scason of heavy rainfall one irri-
gation is often considered sufficient.  Many foothill orchards are grown
with no water other than that reccived from rainfall during the winter.
This practice, however, is usually the result of necessity rather than
of choice. From obscrvations of many successful orchards, it would
seem that in the central coast counties and interior valley sections a
program ealling for three irrigations is best. The first irrigation
should be given late in May or early in June; the second in July, just
before propping the trees; and the third immediately after the crop
is harvested, preferably early in October while the leaves are still green
and active, In the northern coast counties, where the rains continue
until late in the season, the first irrigation may be unnccessary, Like-
wise, in scetions having early fall rains, the October irrigation may
be omitted. TIn the sections now producing the bulk of the prune crop
it is usually not safe to wait for the autumn rains. Water should be
applied while the foliage is still on the trees.

Lack of sufficient moisture in the soil during the growing season is
not shown in the appearance of the prune tree until the drought con-
ditions have become very severe. Some other fruit trees indicate dry
so0il conditions readily. Apricot trees show it by a wilting of the leaves
during midday, and almond trees indicate the same trouble by shed-
ding a part of their foliage. The only safe plan to follow is to make
an examination of the moisture condition of the soil itself. This may
be done with the aid of a soil auger. Ordinarily if the top four to six
feet of soil is fairly moist, the tree will not suffer.

An insufficiency of moisture is sometimes shown in young trees by
formation of terminal buds and stoppage of length growth before mid-
season. Young French prune trees at the University Farm during
the season of 1920 stopped growth early in June. Investigation showed
the soil to be very dry. New growth started immediately after the

trees were irrigated. Cessation of length growth, however, is not
always a certain indieation of lack of water in the case of mature trees.
Bearing trees, in addition to adding new growth, are also maturing a
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erop of fruit. They ordinarily cease length growth earlier than
younger trees. Lack of moisture throughout the season may also be
shown by the small size of the prunes. This last indication is of service
only in avoiding the same difficulty the following season.

Most growers who irrigate agree as to the value of an early summer
irrigation. Late summer irrigution, just before setting the props
inder the trees, is not so universally favored, because it is believed to
cause cracking of the prunes. Experiments being carried on by the
College of Agriculture indieate that cracking of prunes is not due to
irrigation. During the season of 1920 an exceptionally heavy crop of
prunes in the Boag & Earle orchard near Mountain View, Santa
Clara County, was irrigated late in July. The prunes produced, in
the opinion of several growers, were larger than would otherwise have
been the case, and there was no trouble from cracking. These results
indicate that late irrigation does not cause eracking if the prunes are
kept growing constantly, The best results are obtained if an ample
supply of water can be maintained in the soil throughout the season.
This condition can be approximated by the two irrigations during the
summer. In a few sections where orchards are situated on land kept
moist by seepage during the growing season watering during the
summer is probably unnecessary.

Tree props may be rendered unnecessary by installing a system of
wire braces in the trees. A No. 14 galvanized wire should run from
each branch to a stout ring in the center of the tree. The wires are
made fast to the branches with small fence staples, which are drawn
snugly down against the bark. These are quickly grown over and do
not pull out.

The October irrigation before the leaves fall is of great value for
the succeeding season's crop. Part of the large erop of 1919 was un-
doubtedly due to the heavy rains of the previous September. Bud
studies by the Pomology Division have shown that under favorable
conditions, such as are brought about by early fall irrigation, differ-
entiation of leaf buds to fruit buds continues throughout October and
November and even into December. The value of water applied in
October is shown by the increased bloom the following spring.

Irrigation water is usually applied to prune orchards by the basin
or check method. Under certain conditions the furrow system may be
preferable. An average irrigation is probably approximately 3 or 4
acre inches. A common mistake in irrigating is to regulate the amount
of water put on the land by an approximate estimate, rather than by
flctual]y measuring the depth to which the water penetrates, Most
irrigators would be surprised if they knew the comparatively shallow




24 UNIVERSITY OF CALIFORNIA—EXPERIMENT STATION

penetration of average irrigations. To be effective over a period of
time an irrigation should wet the soil to a depth of at least 5 or 6 feet.
From lighter irrigations too large a proportion of water applied is lost
by evaporation from the top layers of soil and not enough reaches the
roots.

POLLINATION

The status of prunes as regards their ability to set fruit with their
own pollen is fairly well known. The French and the Sugar prunes
are self-fertile and bear abundant crops when growing in large blocks
of one variety. The Tmperial and Robe de Sergeant are self-sterile
and should be interplanted with another variety. Any combination
of the four principal prune varities is satisfactory for pollination
purposes. Experiments have demonstrated the value of bees in the
prune orchards of the state.? These experiments are amply substanti-
ated by local observations in practically every orchard section.

DISEASES

Brown Rot.—Brown rot, until recently, has not been generally
found on prune trees, except in some of the mountain or coastal sec-
tions. During the season of 1920 a considerable amount of this disease
was noticed, both on the blossoms early in the season and later on the
fruit itself. This fungus has long been known as a disease of stone
fruits, and at various times has been serious in parts of California.
Outbreaks have occurred from time to time, principally on cherries
and aprieots.

During the spring of 1920 the Deciduous Fruit Station at Mountain
View, Santa Clara County, successfully controlled brown rot on apri-
cots. The same disease attacks the prune, hence similar measures of
control should be used. Lime-sulphur (1 gallon to 9 gallons of water)
or Bordeaux (4 pounds copper sulphate, 5 pounds stone lime, 50 gal-
lons water) were equally successful when used against this disease.
The spray should be applied in early spring when the first few buds
are showing white. No injury will result if the first blossoms are
actually open.

If the rot on the fruit itself continues as serious as during the
season of 1920, it.may become necessary to spray for this form also.
Experiments are now in progress for controlling both the spring and
summer forms on prunes, but no recommendations can be made at this
time.

2 See Calif. Agr. Exper. Sta. Bulls. 291 and 310.
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Crown Gall—Crown gall is a bacterial disease working on the
crown and roots of most tree fruits. It is severe on all stone fruits,
although almond and peach stocks are usually considered somewhat
more susceptible than myrobalan. Being a root disease, it is diffienlt
to eradicate. The organism which causes it is probably present in the
soil of all our fruit sections. Nothing can be done to keep it from
attacking trees already planted. Fortunately, after a tree iz well
established a certain amount of crown gall appears to do but little
damage. In fact, in some cases fruitfulness is indireetly caused by it.
Severe infeetions are shown by stunted growth and unthrifty appear-
ance of the tree. If the galls are large and near the surface on the
large roots, they may be chisled off and the wounds painted with
Bordeaux paste. It is somewhat doubtful if this praetice is worth its
cost. Young trees, however, should be carefully examined for galls,
and if any are found the tree should be rejeeted for planting. In this
way the young tree, even if planted in soil where the organism exists,
is enabled to secure a good start before being handicapped by the
disease.

Heart Rots.—Decay of the heart wood of prune trees may be cansed
by several different fungi. These organisms must first gain entrance
to the heart wood through some exposed wound. Old pruning wounds
are the chief starting points. After the fungus has onee gained en-
trance, it is practically impossible to stop its spread. Soomer or later
the large branches break down under heavy loads or strong winds.
Prevention is the only method of control. All wounds over one inch
in diameter should be covered with asphaltum, roofing paint, or some
other material that adheres well.

Oak Fungus—Qak fungus is one of the most serious diseases the
prune grower has to face. It is known by other names, such as root rot,
toadstool disease, and Armillaria. The causative organism is a fungus
known as Armillaria mellea, which works underground on the roots,
and which is supposed to have its origin on the roots of infected ocak
trees that formerly occupied the ground.

The first indication of its presence is usually the death of a tree,
often in midsummer, apparently from no canse. In sueceeding seasons
more trees die. The infected area is usually circular in form. The
disease works rather slowly, but in time completely. In a few vears
it may destroy trees over a quarter of an acre of land.

Roots of trees which have been killed by this fungus show a white
fan-shaped mycelium under the bark and are characterized by a pro-
nounced musty odor. On the surface of the roots slender black or pur-
ple strands may often be seen. These are the hyphal threads by which
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the fungus spreads. These hyphal threads or mycorrhiza are able to
push through the soil for a considerable distance, possibly several feet.
When they come in contact with the roots of another tree that tree
becomes infected. This manner of infection from root to root and tree
1o tree accounts for the circular spread of the disease. During the
winter or early spring after the heavy rains the presence of the fungus
is often shown by a clump of toadstools which are pushed up near the
crown of the infected trees,

Isolation of the infeeted area is the only method of fighting this
discase that has as yet been devised. Roots from infected trees or those
thought to be infected must be kept from coming into contact with those
of healthy trees. A trench dug around the area to be isolated is the
best method. This trench need not be very wide and just deep enough
to be certain it is below the root area. The trench should be dug so
there is at least one row of healthy trees between it and the diseased
area. This should preclude any danger of finding diseased roots al-
ready crossing into the area to be guarded. In most cases a depth of
3 feet will be sufficient if the trench is dug at least 12 feet from a row
of trees, although in some soils it may have to be 4 or 5 feet deep.
Roots entering the trench should be cut off and burned.

This trench may be left open, or it may be refilled. If refilled, it
should be reopened every alternate season and the roots which have
entered it again cut off. Some growers prefer, after the trench is
opened, to build a concrete wall around the diseased area. If no d:is-
eased roots have crossed the line thus established, the ooncrfete barrier
should effectively stop further spread. The chief objection to 'the
concrete wall is its cost. On the other hand, a ditch left open occasions
great convenience in jrrigation and cultivation. N .

From time to time experiments have been tried in disinfecting the
soil with various substances having fungicidal properties, bx_:t none of
these have been markedly successful. The ultimate solution of the
problem seems to be a root stock resistant to this fur}gu.fl, a.nd the
Deciduous Fruit Station of the University of California is giving a
great deal of attention to a study of this possibility. From the very
nature of the disease it is evident that positive results cannot be ex-
pected for many years. )

The grower is then confronted with the problem of what to do with
the oak fungus areas. All the common root stocks of the prune are
affected by this disease. Myrobalan is perhaps somewhat ‘more resist-

ant than peach or almond, but conclusive data on this point are laclf-
ing. Replants of prunes on any root stock adapted to them are practi-
cally certain of infection within a very few years after planting. There
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are three fruits, however, which are considered resistant. The experi-
ence of many prowers indicates that the California black walnut, the
pear on French root, and the fig are resistant. Any one of these three
which is suited to the district may be planted without danger.

Rust—Rust is of but minor importance on prunes. It appears as
3 reddish brown mass on the under side of the leaves, Usually it is
not noticeable until late in the season, after the crop is picked. Ordi-
parily no control measures are necessary, as the leaves begin to fall
normally a few weeks later. Should the disease be severe earlier in
the season, when defoliation would be serious, the tree should be
sprayed with Bordeaux mixture (4 pounds copper sulphate, 5 pounds
stone lime, 50 gallons water).

INSECTS

Insects injurious to prune trees, with one exeeption, have not been
hard to control. The exception is the thrips, but with sprays and more
recently with a new powder known as ‘‘Nicodust,”” even this trouble-
some pest can be controlled.

In general, the insect pests of prune trees ean be divided into two
classes, the chewing insects and the sucking insects. The former are
controlled by some form of poison spray, usually arsenate of |ead.
For the latter a contact spray such as lime-sulphur or oil emulsion must
be used. Borers, however, cannot be controlled by either of the above,
and must be dug out with a knife or stiff wire.

Three factors essential for a successful fight against these pests
are: suitable material ; thoroughness; and application at the right time,
The first two factors are well understood. The third is often disre-
garded, with the result that the expense is wasted and the grower loses
confidence in the operation. Ordinarily, for each insect there is a
time, as described later, when it can be effectually controlled. Spray-
ing earlier or later than this is often of little or no value.

In this ecircular only the insects of common occurence on the
prune are described.

Mealy Plum-Louse or Aphid.—These insects are very small, light
green in color, and usually covered with a whitish mealy substance.
They hatch in early spring from small black eggs laid the previous
fall on the limbs of the tree and immediately begin working on the
under side of the leaf. If unchecked, they soon cause the leaves to
curl, making spraying very difficult. A honeydew is exuded which
causes a blackening of the leaves and branches and, in severe cases, a
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crufking of the fruit and stunting of the trees. For control the fol-
lowing spray*® should be used when the inseets first appear: soap, 4
pounds; Black Leaf 40, 1 pint; water, 100 gallons. This must be
applied thoroughly, wetting the under side of the leaves. A second
application may be necessary in badly infected parts of the orchard.

Peach Tree Borer—The young borers, from eggs laid during the
summer months, prineipally from June to September, enter through
the bark of the tree. The work of the borer can be detected by the
gum and frass (a sawdust-like material which passes through the body
of the inseet) that is usually found on the trunk between the main
roots and the surface of the ground. As yet no entirely satisfactory
method of controlling this pest in California has been devised other
than the old laborious digging out with a knife or wire. If the orchard
is badly infested, the borers should be dug out in the fall and the trees
inspected in the spring for any missed in the previous operation. Care
should be exercised in digging out these pests. In cutting to find the
tunnels, the careless workman, if not cautioned, may seriously injure,
if not completely girdle, the tree. The hole in the soil made in this
work is sometimes left until spring to save the expense of reopening.
This practice is a questionable one, cspecially in sections where the
roots are thus exposed to freezing temperatures.

A coat of whitewash applied to the crown of the tree seems to act
as a deterrent to the moth, and is of some value. Asphaltum, grade C
or D, applied hot to the crown and upper portions of the roots, has
materially lessened the injury from this insect in some sections.

Flai-Headed Apple Tree Borer—Young prune trees are also at-
tacked by this insect. The larvac or worms feed in the sapwood at or
near the crown. Older trees are often infested where sunburned or
injured by the plow or cultivator. The oval shape of the burrows is
due to the flattened head of the borer. The trees, particularly when
young, should be watched carefully and the borers dug out. The bur-

rows are indicated by discoloration of the bark. Whitewash is a good

repellent.

Cankerworms.—These insects are also known as measuring worms.
They are quite variable in color and usually appear early in the grow-
ing season. When present, they may often be seen, partieularly after
a heavy wind, hanging suspended from the tree by a silken cord. . As
they eat the folinge of the tree, they can be controlled by a poison
spray. Neutral lead arsenate at the rate of 8 pounds of paste or 4

3 Proved to be successful by D. L. Currier, Assistant Hortienltural Commis-

sioner of Santa Clara County.
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of powder to 200 gallons of water should be applied as soen as
the worms appear. It is advisable to add 4 pounds of slaked lime 1o
the spray before applying. Only basie or nentral arsenate of lead
should be used. If the orchard has been troubled with this pest for
several years, banding the trees is often advisable. Tanglefoot, if
kept fresh, will prevent the female from crawling up the trees to lay
her eggs.

Red Humped Caterpillar.—This inseet is named from the red hump
on the fourth segment or division of its body. When fall grown it
may be from 1% to 2 inches long. "1t is a serions pest in some sections,
and is often found in the central part of the state. It is found chiefiv
in colonies and may defoliate entire branches in a very short time.,
On young trees the colonies may be picked off by hand or the infested
branches clipped off with pruning shears. For larger trees, spraying
with arsenate of lead, as recommended for eankerworm, is advised.
Fall eultivation close to the trees aids in killing the dormant inseet.

Leaf Roller—This insect, like the two deseribed in the preceding
paragraphs, also feeds on the foliage. It is readily distingnished by
its habit of rolling itself up in a leaf while feeding. A spray of arsen-
ate of lead, as recommended for cankerworms, shonld be applied when
the worms first appear and the foliage is still small. A thorongh
spraying with miscible oil in late winter or early spring will kill
the eggs.

Red Spider or Mite.—Red spider injury is generally shown by a
yellowing and premature dropping of the leaves. Severe attacks eause
still further injury, such as small size of fruit, weakness of fruit buds.
and death of the terminal growth.

There are two species of red spider commonly found on prune trees,
the so-called almond mite and the summer or two-spotted mite. The
a_almond mite is about the size of a pinhead and red or reddish brown
in .coior. The eggs are minute and red in color and are laid on the
twigs and branches of the tree. It is somewhat easier to control than
the two-spotted or summer mite, A crude oil emulsion, as recom-
mendeq below for Italian pear scale, effectively controls this pest in
most districts. Lime-sulphur, 1 gallon to 9 gallons of water, is also
widely used, although it does not appear to be so effective as the oil
spray. The best time for application of the spray is late winter or
early spring.

The two-spotted or summer mite winters in the ground or under
};‘: buk: Its control, t!lerefom, is almost entirely a summer measure.

eS¢ mites appear during the first few weeks of warm weather. They
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work on the under side of the lenvos, on which they spin a delicate weby
which protects them and their eggs. The rate of inercase is very rapid.

(“fontrol moasures must start as soon as the mites appear. Satin.
factory results have been obtained by using a very f{ine dry sulphur
at the rate of from one-sixth to one-third of a pound to a tree. Some
growers who use a power duster prefer to dilute the sulphur with

about 50 per cent of air-slaked or hydrated lime to prevent injury to

the foliage. In case of severe infestation, dusting should be continued
at intervals of from ten days to two weeks until it is apparent that the
insect has been controlled. In young orchards or in windy locations
the usc of dry sulphur has not always been successful, because the
fumes liberated by the sulphur do not remain concentrated enough to
kill the insects. ;

Where dusting cannot be employed, lime-sulphur, sulphur paste,
or some form of ‘‘wettable’’ sulphur will have to be used as a spray.
Lime-sulphur solution ordinarily should not be used sironger than
1 gallon to 75 gallons of water. Even this dilution sometimes causes
injury to the foliage, particularly if the spraying happens to be fol-
lowed by a period of high temperature.

Seale Insects.—Two scale insects are of special coneern to the prune
grower, the brown apricot scale and the [talian pear scale. The former
is a rather large hemispherical scale easily scen on the twigs and smaller
branches. The latter is not so conspicuous, but is much more harmful.
It is about the size of a pinhead, and is usually found on the larger
limbs and branches, where it is often afforded protection by lichens
and moss. By seraping away the moss, the small, white, flat covering
of the scale can be easily seen. Under this are the red or dark red
bodies of the insects themselves. The presence of this seale is generally
shown by the flattened appearance of the branches and limhs. This
condition will be found principally on the north side of the limbs,
where the moss is thickest. This scale causes the death of many limbs
in badly infested orchards. )

The brown apricot seale is easily controlled with a 5 per cent les-
tillate emulsion, a miseible oil, or a 12 per cent erude oil emulsion.
On young trees the first two sprays arc usually pllrefer‘red, as there
seems to be some tendeney to sunburn when the heavier oil is used. .

The Italian pear scale is best controlled by the use of_thc erude oil
emulsion. A 12 per eent emulsion is found satisi’net_ory in most local-
ities, but a few are still using a 15 per cent emulsion. Where moss
and lichens are troublesome, the addition of from 6 to 8 pounds of
caustie soda will easily remove them. Lime-sulphur at the rgtc‘ of 1
gallon to 9 gallons of water is still used in some orchards, but it is not
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quite 80 effective as the oils, Where lime-sulphur is conatantly used,
however, the Ttalinn pear scale soldom becomes serious.

December to February is the best time for spraying for scale.
gpraying too early in the winter, when the trees are dry, is often the
cause of oil injury (o the buds, Trees must not, however, be sprayued
when wet, as immedintely following a rain for example, for the spray
will run off and not kill the scale. Ideal eonditions are when the trees
are slightly damp. If spraying is thoroughly done, it is not necessary,
under ordinary conditions, to spray oftener than cvery second or
third year.

Thrips.—The thrips or pear thrips, as it is often called, is in many
ways the most serious inseet pest with which the prune grower has to
contend, In its different stages, this insect is often responsible for the
seabbing of the fruit or the loss of the crop.

The adult thrips is a winged inscet, very small, slender, and almost
black, It appears late in February or carly in Mareh when the prune
buds are beginning to swell and open, If the thrips are numerous,
many buds may fail fo open, or, if they do open, the flowers appear
scorched. They do further injury by inserting their eggs in the stem
of the young flower. This injury may cause the flower to fall or the
fruit to drop before maturity. The young thrips or white thrips hatch
and are most abundant during the early part of April. This form of
the insect, in feeding on the young fruit, causes what is known ns
“‘seabby’’ prunes. The thrips later drop to the ground, where they
work into the hard soil below the surface muleh and remain there until
the following spring. Pupation begins about September and continues
until all have changed to the adult or black form.

ITerctofore the thrips have been eombated with a lignid spray,
usually a 114 per cent oil emulsion, to which is added 1 pint of Black
Lieaf 40 to every 200 gallons of spray. Results with this spray have
been fairly satisfactory. Recently, however, a new material, * Nico-
dust,’” has been used which gives promise of being the most effective
yet devised, The 5 per cent strength is recommended for thrips, Tt
should be dusted on to the trees with cither a hand or a power duster
when the first black thrips appear in the spring. Ordinarily from
one-third to onc-half a pound of Nicodust will be-sufficient for an
average prune tree. More than one dusting may be neecessary, de-
pending on the number of thrips present. The best time for appli-
cation is between 9 a.m. and 6 p.m. The Nicodust volatilizes best when
the temperature is fairly high. A power duster is capable of dusting

20 t:o 40 ncres a day, while from 3 to 6 acres may be covered with the
ordinary hand duster.
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Other methods have been found h.clpl'n‘l fn :1']“]:'[])? CO“LP?LI' ﬁn‘
irvigation immediately after t.h.e erop is ha w:.st.c_l 'x :1,1:121 0: : Om
hibernating thrips. In the spring some gr:owtrs t‘cme — ,rcdu 2
until after the trees have blossomed. This prae ice seems 3 -fh
hrips injury. Tt should be remembered, however, in connection wi
this latter practice, that a late-growing cover HEP mﬂtemléy_tre]dulufs
the amount of moisture in the soil nvmlnl‘)le.fnr‘i e _trces, t‘xlr:] it shou
therefore not be followed except where irrigation is possible.

VARIETIES OF PRUNES

French (Prune d’Agen, Petite Pr:uno).—f'l‘hc-Fruuch pruul:_ is Lh(;
most important commercial prune in California. .Il‘l speaking .?'
prunes, the French prune is meant uulcss. c-}ther \'unctfes ulée sl.)e? i-
cally mentioned. For all around ndnplnl'nh.ty, regularity 0 Eu;'(fuc.
tiveness, and vigor and strength of trees, 1!': is unsurpassed in a; ifor-
nia. Its chief defeet is lack of size. ngng some sensons‘:l, nn]r ptulr.
tienlarly under stress of heavy loads in umrrllg'ﬁ.te.d ore 1?1-( :]a, e
smaller sizes predominate. The mn.rket}ng possibilities of the arg](::r
prunes have been strikingly shown during the past few seasons. '1“
addition to the excellent qualities of the tree,t,ht's French plr‘une is Ql'l,Sl 3;
handled in the dry yard. Several so-ct}lled improved ‘‘strains’’ o
the French prune have been introduced in the past fow years. Some

h promise. )
! tll';zinah;:c»;:;ejwrﬁ.——’rhis variety is quite cx.tcnsi'vely planted in
some of the interior valley sections. When dried 123 resembles the
French, and is usually sold as such. The tree and fruit, h()wcveri tfrc
distinetly different from the French. . The lenves‘are a dark g og;y
green, as distinguished from the yellowish green fohage of the I:‘ren? 1
The fruit is not distinetly necked, as is the lntt.er, and is <'1arker in co.o:;
when fully ripe. This variety, furthermore, is self-sterlalf: ur_td shou.l
be planted with the French or Imperial to secure fertilization of its
ﬁo‘?::ﬂz;cria,l.—Tlle Imperial is grown to some extc.nt. The fruit is
large and of excellent quality, but the tree is a notoriously shy b-enrtclr,
except in a few favored localities. It scems to produce well in the
counties north of San Franeisco Bay. The trce when mature is a
rather weak grower. Spurs are usually borne in nbundanf:c and ';ge
blossoming is profuse, The set, however, is usually light. » e
branches are rather stiff and rigid, but are brittle and break casily.
The slow growth in old trees may be corrceted by somcv'vlmt. h'euvm'l;
pruning than is usually given the French variety. This variety 1
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also self-sterile and should be interplanted with cither the Freneh op
the Sugar variety. Because of its size, it dogs not dry so ren‘dil'y s
the Freneh and requires special attention in the it g A,
dried, the fruit is usually of such large size that it commands a higher
price than most prunes,

Sugar—-The Sugar prune is grown in certain sections, especinlly
the warmer interior valleys. The tree grows vigorously when vuum.;,
but requires liberal pruning to maintain adequate woo growi.h nmi
prevent overbearing as it grows older, The wood is brittle and breaks
easily undar the weight of ordinary

; crops, often in spite of propping,
Heavy bearing may be suid to be one of s groatest faults. In some
sections it is necessary to thin the crop in order to save the trees, How-

ever, it has, in some sections, a pronounced tendency to alternate hoar-

ing. The dried fruit is often large but of medioere quality, b

eing
somewhat eoarse and stringy,

As it ripens o weck or {en days earlier
than the French, it is favored in some sections where trouble i ex-

perienced in drying the late pickings of the latter variety. The Sugar

prune is self-fertile and may be planted without regard 1o cross-
pollination by other varieties,

CURING

Most prunes grown in California are sun-dried. In recent years,
however, an increasing proportion are dried in evaporators, Evapor-
ation, while more costly, assures the grower that he can dry all his
erop without regard to weather conditions, The recent inerease in
popularity of evaporation in this state undoubtedly was greatly stim-
ulated by the disastrous senson of 1918, when a large proportion of
the crop was spoiled by mold and fermentation following the heavy
rains carly in September,

Whether sun-dried or evaporated, the handling of the erop is the
sume up to the point of placing the prunes on the trays. The prunes
are generally allowed to fall to the ground and are then picked up and
put into lug boxes. In some of the interior valley scetions it is neces-
sary to shake the fruit from the trees when it is ripe. TFour or five
pickings during the season are usually sufficient. The pickers are not
allowed to shake the trees until the last picking.

After picking, the prunes are first taken to the dipper, where they
are immersed in a hot solution of lye. The strength is usually about
1 pound of lye to 20 gallons of water. The time of immersion varies
from a few seconds to nearly a minute, depending upon the strength
and temperature of the ““dip.”” Most growers aim to keep the solution

‘
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at or near the boiling point. for Trench prunes and slightly lower for
Imperials, The dip should remove all the bloom or wax from the
gurface of the fruit and slightly check or erack the skin. Severe
checking is undesirable and causes a ghriveling of the fruit. Obser-
vation will quickly indicate whether the prumcs have been checked
sufficiently. 1f the solution is too strong or the immersion too long,
the skin may be entirely removed. If it is too weak or eold, the skin
of many prunes may not be checked at all,  Such prunes will not dry
nroperly and will become *f bloaters’’ or ‘‘chocolates.’” Tmperial
prunes must be handled earefully, as the skin is more tender than that
of the French variety. Some growers prefer to put the Imperials out
to dry for a few days before dipping to avoid injury to the skin. Like-
wise, the Robe de Sergeant has a very thin skin and must be dipped
but a very short time in a dip of moderate strength to prevent entire
removal of the skin.

After dipping, the prunes should be rinsed in clean water. Not
many dry yards are equipped to do this, however. The prunes, in
some cases, are then often shaken down over a needle board which aids
in perforating the skin. The use of the needle board is espeeially de-
girable in certain interior sections where the skin is tough. They are
then separated into two sizes and placed on the trays. From this point
they are taken cither to the dry yard or to the evaporator.

The length of time for sun-drying varies from about ten days to
two weeks. In general, prunes dry more quickly in the warm interior
regions than in the ‘coast valleys. More time is necessary late in the
scason or in years when the weather is cloudy or foggy. The large
prunes require more time than the small. Sugar and Tmperial prunes
must be turned often on the trays to insure even drying and to prevent
molding. Turning is accomplished cither with short wooden scoops
or with long-handled wooden rakes. No cxact methods are in use for
determining when a prune has dried sufficiently, Some growers use
one guide and some another. When the prune has become firm in tex-
ture and the pit eannot be separated from the flesh by rolling between
the thumb and first two fingers, it is usually considered cured. Another
method of determining when the drying is complete is by squeezing a
handful. If the pruncs retain their shape and do not mash together,
they are dried sufficiently. The trays are then stacked for a few days,
after which the prunes are placed in lug boxes and taken to the storage
bins. When scraping the trays, all pruncs insufficiently dried-—known
as ' chocolates’'—are sorted out. The prunes are then plaeed in stor-
age bins and allowed to sweat for about three weeks, after which they
are ready for delivery to the packing house.

ﬁ
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For sun-drying, the trays commonly used are g )
During an average season, each tray is used usual] 'l"ce; b.". cight Peey,
valleys and possibly three or four times in the .Y bwice In thy coant
well filled tray holds about 60 to 70 pounds of lnlermr' seetions, A
mately 1000 to 1500 trays and 250 to 3 green fruit.  Approxi-

50 1
ench 100 tons of green fruit. Approxi o Soussare necessary for

. L5 mately o
considered a suflicient proportion to 20 aem{ ot"gr!:tl‘l:fr;f dry yard is

In the smaller dry yards, at least fi

. R i V¢ men ar .
nomical dl].)pmg, spreading, and placing the Lrﬂ;nnie:oxa,nq for ceo-
One man dips the prunes, two men spread them as they e dry yard.
shaker, and two more place the full trays on the cars m;dc::le off the

trays on the receiving platform with empty place full
pty ones. Af i

cars, four of the men take the trays to the yard ;n::l:lli:f::;::ﬁt“i‘;:m

> them,

The fifth man attends to the fire un ippi

up the full lugs to a convenient plr:]cccl: “;?1 dl:s-g:,:gpl;:::: an'd fmoves
cnoug.h to run continuously, more men are required, de 1'(-' ‘;"uh o
the size of the yard and the track facilities. A “’ghtlr-n_tlum upfm
t-scvernl cars and one or more lines of track, while ex Ollsi: oy 'w:th
is comrement_ for rapid and cconomical handling of It)lw vr:pt el
- ivgggr?i:lop (frcqucntl_\,: termed dehydration) of prunes i‘a rapidly
e fullpin—toT\v':a;ﬁ:::l“?l]:és ci\f?lly tyr;es olf :Iwnporatom are used.
draft driers. In the natural druft’orl:t:cl;clilnf Hl:u S o
one fxboyc the other on cleats, 'I‘h'o heat is n;:)l?cs ;‘r(t»::.‘:el:\m g
;’s m;]]::tnl’:;::;-c:l ni ‘umf(fl'mly as possible over the trays by x;:;l:n: ]:::‘
- . Ry t;z ing sy stem_ may ba‘eithcr a steam radiator or a fur-
b ant t,lu; . rmer, a serics of coils are placed beneath the bottom
el tis Bt \:l’::tl l::rg::r‘l;!(’]nin t:.dol')!y a sl:utabl? boiler. When hot air is

) ) ' v il, is burned in a furnace, This fur-
nace is often an old boiler shell.  The hot air is condueted by means
L!;IT:‘ t:;:t;np;?-c]s back and forth throughout the length of tshe hoati:;
g e l((i;' to secure a llnrgo rediating surface.
it t‘ypc "1(:|1 riers now bcl'ug used are principally of the foreed
. circulnto.d ovc?- 1:;: is h(.aatcd either by steam coils or hot air pipes and
e o fruit by means of a blower or a suction fan, which
Eftougiamas Otértfnd of t‘ho tunnel or in the middle, according to the
with l‘cl,m:n ey \ell_mm.mg s'ynlcm. Some evaporators are equipped
B8 tivag 1es which provide for returning and reheating part of
80 that the greatest cconomy may be sceured.' For a small

e

1Fo
Wil Lochnical deneription soo Cullf. Agr. Expor. Sta. Bull, No. 825, The
rapes, by W, V., Crucss, A. W. Christie, and F. Flossfedor.
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orchard, a stack or tunnel drier, as described in Cireular 213 of the
California Ixperiment Station, would probably be satisfactory,

The {rays used in evaporators are usually about 3 by 3 feet, varying
somewhat according to the partieular make of evaporator. They are
made with a solid, slat, or wire cloth bottom. A 3 by 3 tray holds
approximately 25 pounds of green prunes.

The length of time for drying prunes in an exaporator varies from
12 to 72 hours, according to the size of the pruncs, the temperature
maintained and the type and efficiency of the evaporator. With proper
adjustment of temperature and air humidity, prunes may be drieq
very rapidly. Too high a temperature near the end of the drying
period caunses case hardening and a scorched flavor, The temperatures
used vary from 140° to 200° I, but for the best results should proba-
bly not exceed 175° F. Evaporators are usually so designed that the
fresh fruit is started at the coolor end of the evaporator. According to
W. V. Cruess, it is doubtful if this is the best arrangement.

Sun-drying and evaporating both have advantages and disadvan-
tages. Sun-drying is usually cheaper and probably requires less skill.
Large prunes require several days longer to dry than do the small
ones,

Evaporation does away with the necessity for a dry yard. The
trays may_be used many times during the season instead of only twice,
as is the case in sun-drying; therefore a smaller number are required.
The fruit is not covered with dust, as is the case in many dry yards.
The strongest argument in favor of the evaporator, however, is the
positive assurance of curing the entire crop, regardless of inclement
weather. On the other hand, an evaporator involves a heavier initial
expenditure, and the beginner may often make serious mistakes in
evaporating his erop before he is familiar with the process.

COSTS OF PRODUCTION

The amount and kind of equipment on the average prunc orchard
is extremely variable. The larger orchards are usually well equipped
with all necessary tools and power. Many small growers, however, do
not feel that they can afford all the machinery necessary for running
their places. Some prefer to hire all team work. Ordinarily all
orchards are equipped with the common soil-working implements, such
as plows, harrows, cultivators, and small tools. A power sprayer
although important, is not found in every orchard. This fact very
often works to the serious disadvantage of the grower, who must de-
pend upon loans from a neighbor or upon contract spraying. In either
case it is often impossible to make the application when it would do
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the most good. In the same way, many growers iy
8ectiong wh
ere

water is pumped for irrigation do

If the lift against which the w&tcrn:zz:;wl?ethm o Pumping plant
acreage cost of well and pumping "‘l‘lipmentpumpcd i Very high, .
orchards that it is prohibitive, T} e mal
from a neighbor who has a pump,
inconvenienee, such as irrigating at nig
turn among several. Where the water f,
underground soureces, the cost of jpp
the fotal cost of operation.

In addition to the ordinary oreh :
needs speciq.l eguipment for g.-y;,,g_ar%f;"“e};t‘i‘"g the‘ Prune growap
lug boxl‘as, .dlpplng appliances and platform, andp&nent neludey trays,
the fruit is not sun-dried. For 4 crop of 1 i evaporator in cgge
mately 1000 to 1400 or 1500 trays are needeqd, [ﬂ;cn.to’“j approxi.
lc:';s may be needed, but in the central coast region e lntffnor }'a‘lleys
!:am years', the larger numbers will be necessar vBespemnﬂy in eer.
increases in cost, these trays could be P“"chuﬁé efore the recent
each, During the past few seasons the cost has aq at about 50 gentg

‘er for irrigation i
1gation may he g

ment and the platform cost from
gy $300 to $500,

Prospective returns on the prune orchard cannot pe estimated with

morIet. no two growers manage their orchards alike,
Ordinﬂ;su?’r;bugly sgfe to say that a sustaining erop of prunes is not
roduced until the trees are s
= ! SIX or seven years old. For
ree or four years the orchard may he intereropped to provide a

. main; i
aintenance revenue, During the fifth and sixth years the trees

usu i
smn?lll;‘;rggzduii c;l;:ugh fruit to pay expenses and possibly yield a
faie cogy B let( of mature. orchards show extreme variation, A
0 (t:‘en _raI coast regions may be estimated at four or five
feilitier ll:ullt; ber acre. On fertile soils, with ample irrigation
e ,m ) :e (s are often greater. In the foothill regions the
oo Onydc :t ?c more 'th&n tho tons per acre. Interior valley
b, ek b P, fertile s_mIs, particularly on the so-called river bot-
A eavily, sometimes as high as twenty tons green fruit per

——
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acre. The drying ratio varies, for different regions, from 214 to 1 to
3 to 1. Statistics show that the average production of the state over
a period of years is about one to one and a quarter tons of dried
prunes per acre.

The cost of all orchard operations during the past two or three
seasons showed a great advance over those of the preceding years. A
large part of this inerease was due to increased cost of labor. Costs
of such operations as cultivating, pruning, spraying, picking, and
drying are directly proportional to the prevailing wage of labor. The
cost of cultivation, including plowing, was probably at least $20 per
acre. In many cases it was more and in a few cases less. Pruning
costs vary somewhat with the condition of the trees. Ordinarily prune
trees are not pruned heavily, but sometimes considerable cutting is
necessary. The average cost of pruning and burning brush was proba-
bly not less than $15 per acre. Spraying cost approximately $15 per
acre per application. Digging for borers cost at least $3 to $5

per acre.

The widest ranges in cost of any of the orchard operations was.

found in irrigation. In general, irrigation by gravity water was less

expensive than irrigation from wells. The cost probably varied from
a nominal charge under some of the gravity systems to $35 or $40 or
more per acre where water was pumped against high heads.

Picking cost from $7 to $12 per green ton. For average crops of
two to three tons of green fruit, this meant a cost of from $14 to $36
per acre. Ordinarily the higher rate prevailed in orchards having the
poorest crop, as picking is done on a piecework basis. The drying costs
were approximately $12 per ton, or from $24 to $36 per acre for a two
or three ton crop.

To the foregoing costs must be added : taxes, insurance, upkeep of
tillage implements, depreciation of machinery and buildings, cost of
horse feed, and interest on the investment.
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