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Maintaining the Productivity of Cherry Trees

V. R. GARDNER

During the past several decades, the cherry industry of Michigan
has Deen gradually increasing in size and importance. The eleventh
U. S. census report (1890) credits the state with having 447,334 trees
of bearing age and of ranking fourth in total acreage. Ten years later
the number of hearing trees had doubled, hut the state still held fourth
rank in acreage. By 1920, however, the number had increased to
1,077,000 and Michigan held first rank in number of bearing cherry
trees. More recent data on tree number are not available but obser-
vation indicates that there has heen a steady increase in acreage and
vield and there is reason to believe that the state still leads in number
of trees.  Furthermore, a larger percentage of cherry trees is prob-
ably to be found in commercial plantings, as distinguished from home
orchards, than is true in the case of any other fruit crop raised in
Michigan.

These Tacts alone would indicate that the cherry has found a con-
genial environment in Michigan and that, on the whole, cherry pro-
duction has proved profitable.  Doubtless, this statement squares with
the Tacts.  Nevertheless, cherry growers are constantly faced with a
number of problems, some of which are relatively important or even
serious.

The success of the individual cherry enterprise depends on the oper-
ator’s ability to meet and solve these problems as they arise. Probably
most growers, if asked to name their most serious problems or limiting
factors, would mention frost injury to blossoms in the spring, summer
defoliation by the leaf spot or shot hole fungus disease, and the dif-
ficulty in obtaining what they regard as a satisfactory price for their
product.  There can be no question but that these are factors of great
importance in cherry production.

There is another factor, however, that is of equal rank in determin-
g the degree of success which attends the enterprise and that is the
matter of yield. Indeed, it may be said that in one sense at least, yield
is of paramount importance and that the main reason why spring frosts
and the leaf spot discase are so serious is because they reduce yield.
These, however, are negative influences which prevent the trees from
attaining their actual potential fruitfulness. The ultimate upward
limit on crop, with no frost and no leaf spot, is set by factors, such
as soil fertility and moisture supply, which operate through the bear-
ing habit of the tree.  Profitable cherry growing, then, depends not
only on preventing crop losses from frost and disease, but also on
encouraging heavy crop production through promoting an optimum
development of the tree.
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There is no doubt that, in many orchards in Michigan where [rosts
and leal spot are not causing serious losses, full possibilities are not
heing realized. Yield figures per tree or per acre will not, alone, serve
as an indication of the most important limiting factors nor show where
improvement can be effected. The trees themselves, however, plainly
tell the story to any one who will take the trouble to learn to read it.
It is therefore desirable that there he a clear conception of the trees’
fruiting or bearing habits and how they are influenced by environmental
conditions and cultural practices.

How the Cherry Tree Comes Inte Bearing

The well grown cherry tree, as it is received from the nursery, cither
as a‘one or two-year-old, possesses no flower buds.  Some of its huds
may be rubbed off and destroyved in handling; some may remain dor-

Fig. 1. A Montmorency cherry tree, planted as a l-year-old whip and
headed to a height of 30 inches, after one year’s growth in the
orchard. Notice that the six uppermost buds grew out to form
shoots, that midway between the ground and the top of the trunk
(on the right hand side) two grew out to form fruit spurs and that
several buds between these spurs and the top of the tree have re-
mained dormant.

Iig. 2. A Montmorency cherry tree, planted as a l-year-old whip and
headed to a height of about 30 inches, after two years’ growth in
the orchard. Notice that most of the buds on the first scason’s
shoot growth have grown out to form shoots, a few more have
formed  spurs and some  have remained  dormant. Relatively  the
shoot erowth of the second season is about as strong and vigorous
as that of the first scason in the orchard, perhaps even more vigorous.
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mant; and those which open give rise ecither to short lealy growths,
which are in reality spurs, or to comparatively long growths, the
shoots. Generally, most of the growths the first year are of this latter
type and the well-grown one-year-old orchard tree is practically with-
out spurs (Iligure 1), Furthermore, practically all of the buds on these
onc-year-old trees will be vegetative or leal buds.  Where growing
conditions are favorable, the second year most of the buds that open
will grow out to form shoots, though probably a few will form spurs
(Figure 2). Iach succeeding vear there is normally some diminution
in the average length of the new shoots that are formed and an in-
crease, both absolutely and relatively, in the number of spurs (Figure
3). These growth habits of the young sour cherry tree are well illus-
trated in Iligures 1-3.

On account of more or less crowding and consequent shading, many
of the shoots of young vigorously growing cherry trees are likely to
be rather slender and they may be of small value later from the stand-
pomt of producing fruit spurs and fruit. Furthermore, a large per-
centage of the spurs produced by the tree during its first two, three,
or ceven four seasons in the orchard are likely to be comparatively
short and weak because of shading, and they customarily bear hut
few fruit buds. (Note the type of spur growth produced hy the slender
shoot shown in Figure 5.) It is not, therefore, until the tree gets to
he some five or six years old that it slows down enough in growth
rate to produce large numbers of fruit spurs or to form spurs which
make vigorous enough growth to form fruit buds freely. The strong-
est and most vigorous wood seldom supports the strongest spurs. The
slowing down of growth takes place entirely naturally at the age in-
dicated and the tree automatically comes into bearing.  Indeed, about
the only way it could be prevented from coming into fairly heavy
bearing at five to seven years of age would be by such severe pruning
and soil fertilization that an extremely vigorous vegetative growth
would be maintained year after year.

When for any reason the recently planted cherry tree makes only
a limited amount of shoot growth any one season, some of the lateral
buds on the resulting short shoots may differentiate flower parts and
produce flowers and fruit the following spring and summer. Most
of the other lateral buds grow out to form spurs that, because of rela-
tively large size and their exposure to light, form a considerable num-
ber of fruit buds. The result is that the tree comes into bearing pre-
maturely and the production of fruit, in itself, serves as a further check
to vegetative growth, and the tree is dwarfed. This is well illustrated
by the tree shown in Figure 4. Severe drought, starvation, injuries to
the roots or crown, and winter injury, of the blackheart type, to the
top are the most common causes of this dwarfing.  Such trees may
eventually outgrow their injuries; or, in other instances, they continuce
to be undersized and unprofitable, though perhaps productive enough
for their size. 1f, within two or three years, they do not show a tend-
cney to make a reasonable amount of new growth and give promise of
developing into normal sized trees, they are not likely to yield an
income which will pay for the arca that they occupy and they should
he replaced.
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IFig. 3. A Montmorency cherry tree after three years’ growth in the

orchard. Notice that during the third scason relatively more of
the buds on the shoot growth of the preceding season formed spurs
and relatively fewer formed shoots than was true during the second
season in the orchard. The tree is rapidly acquiring a large number
of fruit spurs. Notice too that, though the tree is vigorous, the
shoot growth of the past season is distinctly shorter than that of
the year before.
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The Tree’s Increase in Size, Bearing Area and Yield

[fach year, the tree increases somewhat in size through the produc-
tion of new shoot growth. It may be slow or rapid, depending on
conditions.  Coincident with this increase in size, there is usually a
period of increased yield. Then a state is reached when further in-
crease in size is not accompanied by correspondingly greater yields ;
indeed, there may even be a slow decrease in yield as the tree gradually
bheomes older and larger.

The reason for this slowing down and subsequent decline in pro-
duction is to be found in the fact that, though the tree as a whole is
slowly becoming larger each year, the new growth is in the form of

e

Ifig. 4. A Montmorency cherry tree, planted as a 2-year-old,
after three years’ growth in the orchard. For some
reason it never grew satisfactorily. It has produced very
little -shoot growth but a good many fruit spurs and has
differentiated many fruit buds. The shrivelled cherries
still hanging to the branches are mute evidence of its

S premature bearing. Compare with Figure 3 showing a
more normal tree of the same age growing in the same
orchard.
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very short spur-like shoots, and, in a coincident slight growth of the
spurs, few or no new spurs being formed.  Indeed, there is a
oradual decrease in bearing arca because new shoot growth and new
spur formation are not great enough to replace losses from breakage
and the natural dying cut of some of the older and weaker fruiting
wood in the shaded parts of the tree. Height and spread alone may be
deceptive indices of size; it is the total amount of practically potential
fruiting wood that sets the upper limit of [ruitfulness. All of these
almost automatically increase concurrently while the tree is young,
until shading and fruiting destroy spurs faster than they are made.

Table 1.—The fruit bud, fruit spur and lateral shoot production of Montmorency
shoots of different lengths. The figures are averages for approximately equal
numbers of 1919, 1920, and 1921 shoots.

\

| Average, ‘ Average

Average | number ‘ number

Number number fruit lateral

Length in inches | shoots lateral spurs shoots

| averaged fruit formed formed

buds subse- | subse-

quently ‘ quently
0-1 | 181 8.7 0.1 0.0
1- 2 117 6.5 0.1 0.1
2-3 \ 119 7.9 0.3 ‘ 0.1
3- 4 ‘ 170 | 89 03 0.1
4-5 | 163 9.1 0.4 0.2
56 178 9.4 | 05 0.3
6~ 7 l 151 | 9.0 1.3 0.7
7- 8 124 8.6 1.6 1.1
89 88 i 2.6 1.4
9-10 72 7.8 3.0 2.0
10-11. . | 64 6.5 4.1 2.0
11-12 ‘ 16 8.8 3.0 1.3
12-13. . 12 5.1 6.0 | 2.3
13-14 ‘ 20 5.0 4.2 3.7
14-18 4 } 3.6 5.2 5.5

Table 2.—The fruit bud, fruit spur and lateral shoot production of English
Morello shoots of different lengths. The figures are averages for approximately
equal numbers of 1919, 1920 and 1921 shoots.

Average Average

Average number number

| Number | number fruit lateral

Length in inches } shoots lateral spurs shoots

| averaged fruit formed formed

| huds subse- subse-

| ‘ quently quently

|

01 | 4.0 0.0 00
1= 2. 6.0 0.0 0.1
2-3 6.9 0.1 0.1
3-4.. S0 0.1 0.0
4- 5., 9.0 0.1 0.2
5= 0. . 9.9 0.2 0.3
6= Tex 106 0.2 0.6
7= 18 | 10.6 0.1 1.0
89 11.0 0.5 1.9
9-10. ‘ 104 0.8 2.6
10-12 8.7 | Lol 4.3
13-28.... f».")‘ 2.6 6.7
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Fig. 50 Comparatively thick, medium, and slender Montmorency shoots and

two-vead-old growths of approximately the same length. Note the
ditference in size of buds on these ditferent-sized shoots. Note alsa
that most of the spurs produced from the lateral leal buds of the
slender growth are short and slender and that they have failed to
torm fruit buds.  The spurs of the stocky growth are larger and
have formed fruit buds freely.
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Specific data bearing on the question are presented in Tables 1 and
2 which show the fruit bud, the fruit spur, and the lateral shoot pro-
duction of Montmorency and IEnglish Morello shoots of different
lengths. It will be observed that both varieties produce lateral fruit
buds freely on shoots up to 18 inches in length. However, a larger
percentage of the lateral buds are fruit buds in the case of the Inglish
Morello than is true in Montmorency. From the standpoint of this

IYig. 6. Shoots and two-year-old growths of the Montmorency cherry of
varying lengths. Note that the longest shoot has formed leaf buds
only and that strong stocky fruit spurs have grown out from the two
vear-old wood of the same type. By way of contrast, the shortest
shoot has formed {fruit buds only and the preceding year's growth
of the same type shows only the scars left by subsequent flowering
and fruiting from its Dblossom buds. The shoots of intermediate
length show varying combinations of the characteristics presented
by the long and short growths.
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lateral fruit-bud formation, shoot growth four to eight or ten inches
long is most satisfactory. That is, such shoots produce the maximum
number of fruit buds, though not so many per inch as the shorter
shoots, see Figures 5 and 6. These statements hold for both varieties.
The longer shoots of both varieties are fairly prone to produce lateral
shoots from leaf buds. This tendency, however, is more pronounced
in the English Morello. The longer the growth of any particular shoot
the greater is its number of lateral buds that will grow out into shoots.
As a matter of fact, it is only those shoots which are seven, cight, or
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IYig. 7. The shoot on the right, was from a well-sprayed tree in which leaf
spot has been thoroughly controlled. The one next to it was from
a tree where there was only fair control of leaf spot. The one in
the center is from an unsprayed tree defoliated comparatively early
in the season by leafi spot. Note the difference in the number of
fruit buds formed on the spurs. The small fruiting limb on the left
was from a well-sprayed tree. The one adjoining it was from one
defoliated prematurely by leal spot. Note the difference in the con-
dition of the fruit spurs.
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more inches long that average one or more laterals apiece.  Mont-
morency, however, is a much better spur producer than is the Inglish
Morello, but in the Montmorency shoots must be six inches long or
longer if they are to average one or more new shoots apiece.

The figures would scem to indicate that trees whose shoots average
from four to six inches in length each year will probably be able to
maintain the yields that they have attained up to the time that the
annual growth declined to that amount, for there is no material change
in the number of fruit spurs produced cach vear, except as there is a

IFig. 8. A nine-year-old Montmorency tree, grown under a clean-culture
cover-crop system of soil management, that the preceding season
bore 3,951 cherries (32.5 pounds) on shoots and 7,193 (51.0 pounds)
on spurs. Compare with Figure 9.

limited loss of bearing wood through breaking and dying out. 1f,
however, the new shoots average less than four inches in length, the
bearing area is reduced, there are correspondingly fewer fruit buds
differentiated cach year, and yields gradually decline. Increased yields
can come only through an increase in the number of fruit buds and
this means an increase in bearing wood. This can be brought about
through the production of new side shoots from lateral leaf buds and
through the formation of new fruit spurs, the former principally in
the case of the EEnglish Morello, and the latter in the case of the Mont-
morency. In both varieties, this increase in bhearing surface is con-
ditional upon the production of new shoots averaging cight or ten
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inches long, and shoot growth 10 or 18 inches in length must be pro-
duced if there is to be a rapid increase in bearing surface and pro-
ductivity.

When the orchard reaches the stage where average yields secem to
be about as high as can he expected, there is no necessity of so handling
the orchard that comparatively long shoots are produced. An average
shoot length of six to cight inches is adequate.

In brief, the growing and bearing habits of the cherry are such that:

IFig. 9. A nne-year-old Montmorency tree, grown under a sod system of
soil management, that the preceding scason bore 2,249 cherries (19.0
pounds) on shoots and 5876 (46.5 pounds) on spurs. Compare with
figure 8.

(1) For their first few years in the orchard, the trees should be so
erown that their shoot growth averages 12 to 24 inches in length.
While making such a vigorous growth, they bear little fruit but in-
crease rapidly in size and develop a large bearing surface for later
production.

(2) Then, until they attain full size, they should be so grown that
their shoot growth averages six to 12 inches in length. While mak-
ing growth of this type, they bear heavily and gradually increase in
productivity.

(3) After attaining full size and productivity, they should bhe so
erown that their shoot growth averages four to cight inches in length.
This will provide for a practically imdefinite maintenance of yields.
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SHOOT BEARING VERSUS SPUR BEARING

During recent years, there has been considerable discussion as to
whether it is preferable to have cherry trees bear the bulk of their crop
on shoots or on spurs. The idea has been expressed that heaviest pro-
duction is always associated with spur rather than shoot bearing, espe-
cially in varieties like Montmorency which are naturally inclined to
form spurs freely and to bear a considerable portion of their crop
in that way. Obviously, it would be impossible to obtain the entire
crop from spurs unless an annual pruning away of most of the shoot
growth were practiced. This is a procedure, however, that is advo-
cated and more or less followed by some. A more common procedure,
however, is simply to encourage a maximum fruit spur formation hy
promoting a vigorous shoot growth and then do a moderate amount of
shoot thinning. If no pruning, or only light pruning, is practiced
there will always be a substantial portion of the crop borne on shoots,
even in Montmorency.  Evidence on this question is supplied by the
data in Table 3. The more vigorous, cultivated trees, IFigure 8, at
the Graham Station produced more fruits on spurs than those grown
more slowly in sod lands, IFigure 9; but they likewise produced more
on shoots. Indeed, 45 per cent of the total crop of the more vigorous
trees was borne on shoots, while only 35 per cent of that of the weaker
trees was shoot-borne. The greater yvield of the more vigorous culti-
vated trees was due even more to their greater shoot growth than to
their larger number of fruit spurs. This, however, is exactly what one
would expect from a careful study of the figures in the last two columns
of Table 1, for, if the new lateral shoot growth is not pruned away
season after season, the net increase i number of fruit buds for any
one limb or for the tree as a whole will be as great or greater through
the production of the new wood, the shoots, as through the production
of new spurs. It is only by means of pruning out the shoot growth year

Table 3.—The 1928 fruiting records of four 9-year-old Montmorency trees, two
of which had been grown in alfalfa sod and were rather small for their age and
two of which had been under cultivation system of management and were fairly
large for their age.

Shoot-borne fruits Spur-borne fruits
Cultural treatment Tree No. e eSS i
Number | W «-mh!, Number W cw,hl‘,
pounds pounds
Sod grown. ... .. .. AT T a1 % EIEIAa SRt L s e s e S 1 3,029 23.5 3,221 33.25
Sod grown. ... ... .. . 2 2,249 19.0 5,876 46.5
Average.................... T, (F—— 2,639 21.25 4,458 39.87
Cultivated . . . .. PR Fy ¥ a5 S s aiins i 3 6,728 56.5 6,288 51.0
Cultivated,........... o " 4 3,951 32.5 7,193 61.5
|
AVErage ... T S WG 05057 | T N 5,339 4.5 6,740 56.25
‘ |
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after year that the Montmorency cherry tree can be made to bear
principally on spurs, and then only at the expense of a substantial
reduction in the total crop. Still further evidence on this question is
supplied by data presented in Table 4 for four trees that were selected
as representative of over 100 that were under observation. Ifive years
hefore these records were taken, these particular trees, then 10 years
of age, were making little new growth and were bearing less than
50 pounds of cherries to the tree. Exact records are not available to
show what percentage of the fruit was shoot-borne and what per-
centage spur-borne at that time but later records from trees in the
same orchard and in a similar condition indicate that from one-fourth
to one-third of the crop was borne on shoots. The 1928 records show
that when the trees were three to four times as productive as they
were at 10 years of age, largely because of the influence of annual
applications of nitrate of soda, approximately 40 per cent of the fruit
was shoot-borne.  In the case of the two heaviest bearing trees that had
not been touched with a pruning tool during the five-year period, one-
third of the fruit was shoot-borne while in the case of the two trees
that had been pruned lightly each year, the pruning consisting in a re-
moval of small limbs having both spurs and branch shoots, 42 per cent
of the cherries were shoot-horne.  Very marked increases in yield were
in this instance associated with both increased shoot growth and new
spur formation and relatively the increase in number of shoot-horne
fruits was as great as with the portion of the crop borne on spurs. In
brief, the evidence indicates that the grower need give little or no
attention to the question of whether the most of his cherries are borne
on spurs or on shoots provided the trees are making a reasonably
vigorous growth-—which, indeed, will insure leal buds for both new
shoot and spur formation.  Normally, they will be borne both ways;:
sometimes more will be borne on spurs; sometimes more on shoots.
Cultural treatments, other than pruning, that tend to increase the

Table 4.—The 1928 fruiting records of four 16-year-old Montmorency trees, two
of which were pruned lightly each year for several years and two of which had not
been pruned for at least five years. All four had received annual applications of
nitrate of soda for five years, during which time their yields had tripled.

Shoot-borne fruits Spur-borne fruits
Pruning treatment, TreeNo. |~ |~ =

. Weight, Weight,

Number pounds Number nouts
Pruned. ... ... IR e 0 B TSP i 5,978 B7.5 8,300 79.5
Pruned.......... s R SR R S B 2 6,326 64.0 9,326 88.5
AVCTAZC. .o B 6,152 60.7 8,813 84.0
BRI . v o vs s s w8 g . e, - 3 3,584 315 14,165 126.0
Unpruned.... ... ... .............. e 4 8,228 79.5 9,466 90 5
AVEIRER. csasmosonsnvs 54 sivtieis N : a5 e a8 o e a s s 5,906 55.5 11,815 108.2
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number of spur-borne fruits will at the same time mercase the num-
bher of those that are borne on shoots.

FACTORS AFFECTING THE BEARING AREA OF
SOUR CHERRY TREES

From what has been stated, it is evident that any cultural or other
practice which affects shoot length will likewise affect the amount of
bearing surface during succceeding years and will thereby influence
subsequent yields. It is important therefore that the mfluence on shoot
growth of the several cultural practices and treatments be carefully
determined.  Among the more mmportant of these factors are method
of soil management (sod culture versus clean cultivation), soil type,
fertilizer treatment, kind and amount of pruning, premature defolia-
tion by the leafl spot Tungus or other causes, and winter injury of the
blackheart type. -

Sod Culture versus Clean Cultivation For the Sour Cherry

Comparatively few commercial sour cherry orchards are maintained
in sod. Here and there, however, a cherry orchard is sceded down to
alfalfa and the question is often raised as to whether the practice 1s
advisable.

Data on this question are furnished by the records of a block of Mont-
morency trees growing on the grounds of the Graham Horticultural Tox-
periment Station near Grand Rapids. The trees were set in the spring
of 1920 in a medium heavy but well drained Tertile clay loam soil. Hall
ol the arca has been kept under a clean cultivation-cover crop system
ol management.  The other hall was sceded down the first year to
alfalfa and has been kept n alfalfa sod ever since. The alfalfa was
cut each year and removed as hay, but cach tree in the sod plot had an
annual application of a hall pound to a pound of nitrate of soda. Growth
and fruiting records for these two lots of trees are presented in Tables
5 and 6. It will be noted that from the start the cultivated trees grew
more rapidly than those standing in sod, even though the latter re-
ceived annual applications of nitrogenous fertilizer. At nine years
of age, they were nearly twice as large, Iligure 10. Though the sod-

Table 5—Growth records of two lots of Montmorency cherry trees, one main-
tained in alfalfa sod and the other under a clean cultivation cover crop system of

management. Trees set in 1920.
Av. trunk circum- | Av. shoot length Av. number of fruit
ference ininches | in inches buds per spur
|
Cultural freatment - - ~— - =
At 4yrs. | AtQyrs. | Atdyrs. | At Qyrs. | At 4 yrs. | At 9 yrs.
of age of age age of of age of age of age
Sod..... 4.68 13.6 S 86 3.3 3.1
Cultivated. ... ... 6. 62 16.7 9.2 9.3 2.8 3.2
|
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Table 6.—Fruiting records of two lots ¢f Montmorency cherry trees, one main-
tained in alfalfa sod and the other under a clean cultivation-cover crop system of
management. Trees set in 1920.

’ Average yields, in pounds
Cultural treatment ———
1923 ‘ 1024 1925 1926 1927* 1928 Total

Sod...... QR EF2er r ST 3.01 0 84 610 11.40 * 43 08
Cultivated. ... 0.90 0.52 12 86 185 ® 79 .50

*Crop failure beeause of spring frosts.

grown trees bore a few more cherries at four and five years of age
than those under cultivation, the latter group forged ahcad rapidly
and, at nine years, were bearing almost twice as heavily hecause they
were that much larger and had greater hearing surface.

In view of the general experience that alfalfa sod is less detrimental
to the orchard than other sods, the deleterious effect of the alfalfa
sod here recorded does not invite experiments with sods of other kinds.

Iig. 10, A view looking down Dbetween two rows of nine-year-old Mont-
morency cherry trees at the Graham Horticultural Experiment
Station, near Grand Rapids. The row on the left has been main-
tained under a clean-culture cover-crop system of soil management.
The one on the right has been maintained in alfalfa sod. Though
the sod-grown trees produced heavier crops at first, the cultivated
trees are now outyielding them nearly two to one.

Fertilizers For the Sour Cherry Orchard

When, because of apparent lack of soil fertility or because of very
heavy production or perhaps from other causes, trees fail to make as
much new growth cach year as scems desirable, the application of
fertilizers is at once thought of as a remedy for the situation. This
is but natural, since numerous experiments with other tree crops have
demonstrated the value of fertilizers, especially that of those relatively
rich in quickly available nitrogen, in this connection. TFew data are
available on the use of fertilizers in the cherry orchard, though experi-
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ments in Wisconsin (2) and New York (4) indicate that applications
of nitrogen-carrying materials are likely to prove valuable. Further
data on this question are furnished by the records of a Montmorency
cherry orchard located near Mears, Oceana County, Michigan. The
soil is a light sandy loam, relatively infertile. The trees, about 10 years
old at the time this experiment was begun in the spring of 1923, were
small for their age, had been making very little shoot growth and their
yields were rather low, averaging a little under 50 pounds per tree.
The orchard, however, had been well cultivated and sprayed, leafl spot
had been under control, and the trees were healthy. They were not
uniform to start with, but, as between the different rows to which
different fertilizer applications were made, growth conditions were
comparable.  The figures in Table 7 show the influence of the several
fertilizer treatments on vegetative erowth and those in Table 8 on
vields.

Table 7.—Influence of fertilizer treatments on vegetative growth of Montmorency
cherry trees growing in a light sandy loam in Oceana County, Michigan.

i TG " Percent-
Ay 1692 v. No. v. No. or [age of 1924 . 1008 | Av. No.
‘\:"“:“:1‘" fruit buds | fruit buds AZI& 1(?{" spurs A:l.l 10‘.“\ fruit buds
Trealment length per spur | per spur Ivu‘ggth growing I‘enm;lll per spur
Shihey formed in | formed in inohes out into illcﬁt;i formed in
1923 1924 shoots in i 1928
1925
Sulphate of ummoniu, 214 Ibs. per tree. . . 594 4.2 4.7 17.8 5.0 4.4
Acid phosphate, 5 Ibs. per tree. .. ... ... 2 86 3.0 .6 B3 16.7 4.5
Check--No f«,rhlm*l .......... 3.18 3.3 1.9 3.0 16.7 4 6
Sulphate of ammonia and acid phmplmi(- 5.77 3.7 5.2 15.2 6.0 4.2
Sulphate of ammonia, fall application. * 4.0 6.7 41.5 6.2 4.1
Sulphate of ammonia and acid plmsphuhe,
fall application. . .............. ... .. * 1.51 48 8.3 47.1 5.7 4.5

*No shoot length records were obtained for these two plots in 1923, because no fertilizer was applied to them until the fall
of that year. The figures in the next column, however, giving average numbers of fruit buds per spur, indicate rather clearly

that fo start with these trees were no better than those in the check row. . .
tBeginning with the spring of 1927 these plots were put under a different soil treatment and therefore their 1928 records are
not comparable with their earlier records or with the 1928 records of the other plots.

Table 8.—Influence of fertilizer treatments on yield of Montmorency cherry trees
growing in a light sandy loam in Oceana County, Michigan.

Av. yield | Av.yield | Av. yield | Av. yield | Av. yield | Av. yield
per tree per tree per tree per tree per tree per tree
n 1923 in 1924 mn 1925 n 1926 in 1927 in 1928
Treatment
Lbs. Lbs. Lbs. Lbs. Lbs. Lbs.
Sulphate of ammonia, 214 1bs. per tree. ... ... - 62 73 132 18 10 s s amimom 136
Acid phosphate, 5 Ibs. per tree. 45 30 80 2 f 1
Check—No fertilizer................... 47 37 74 3 I
Sulphate of ammonia and acid phosphate. 62 99 138 111 B [ 138
Sulphate of ammonia, fall application % 31 109 32 1 E—— 151
Sulphate of ammonia and acid phospha
COtION s s s 5 S 5§ T TSI o i ¥ 50 122 (1 3 P 161

*No yield records were obtained for these two plots in 1923, because no fertilizers were applied to them until the fall of that

year.
tBeginning with the spring of 1927 these plots were put under a different soil treatment and therefore their 1927-28 records

are not. comparable with their earlier records or with the 1927-28 records of the other plots.




MAINTAINING THE PRODUCTIVITY OF CHERRY TREES 19

The results of this fertilizer test are in line with those reported by
the Wisconsin (2) and New York (4) experiment stations. The ap-
plication of nitrogenous fertilizers effected a material increase in shoot
length and a slight increase in the number of fruit buds per spur. The
effect on old spurs in causing many to grow out to form shoots was
fully as striking. All told, the result of the application was to increase
greatly the bearing surface of the trees. Acid phosphate had no such
influence. Indeed, the trees showed no evidence of any benefits derived
from the phosphate.

The yields of the different plots paralleled closely their growth
records. It would appear that in 1929 the nitrogen-fertilized trees
were still increasing in vielding ability, though possibly the heavy crop
of that season was due in part to the fact that in 1927 there was a com-
plete failure because of frost and, consequently, there was opportunity
for some recuperation. Obviously, the applications of nitrogenous fer-
tilizer have been profitable. In 1923, approximately 10 cent’s worth
of fertilizer per tree led to an increase in production of 15 pounds,
worth about seventy-five cents on the tree. In 1924, a similar invest-
ment gave a return of about $1.30 and in 1925 of $2.90. Even in 1926
when there was a partial failure because of frost, there was a profit
of about $0.50 per tree from the use of the sulphate of ammonia. Only
in 1927 when crop failure was complete did the grower fail to get
back at harvest time the amount invested in fertilizer the preceding
spring.

Perhaps the most striking thing about the figures presented in
Table 7 is the record made by the trees receiving the sulphate of am-
monia applications in the fall, as compared with that of the trees
receiving similar applications in the spring. The table does not give
the 1923 shoot records of the fall-fertilized trees because no fertilizer
was applied to them until the fall of that year. IFrom then on, how-
ever, they both outgrew and out-vielded the spring-fertilized treces.
Probably, the data are not sulficient to warrant recommending fall
instead of spring applications as a general procedure, but they suggest
that the grower may well afford to make some trials of his own of
this character.

During the course of this fertilizer test, many records, other than
those summarized in Tables 7 and 8, were taken. They will not be
presented in detail here, but a few statements based on them are in
order. The nitrogenous applications did not seem to have any con-
siderable influence on the number of leaves to the spur, but they did
result in a distinct increase in the leaves’ size, 25 to 35 per cent. Sim-
ilarly, there was noted some increase in the size of the leaves borne by
the shoots, especially those on their median and terminal portions. These
influences account, at least in part, for the greater number of fruit
buds per spur, already noted, and also for a shghtly larger number
of flowers per cluster, averaging 2.7 on nitrogen-fertilized trees, as
compared with 2.5 on trees not receiving nitrogen.

The general experience in the use of quickly available nitrogenous
fertilizers in apple and pear orchards containing rather weak, devital
ized trees has been that fruit setting is greatly improved. Similar
results might be expected in the case of the cherry, but records taken
vear after year in the different plots of this orchard show only small
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differences in fruit setting between the fertilized and the unfertilized
trees. It would appear that lack of available nitrogen at blossoming
time is not likely to be a factor of major importance in limiting fruit
sctting of the Montmorency cherry.

Size of individual fruits is not a factor of such great importance with
the Montmorency and other cherry varieties grown for the canning
trade as it is with those varieties grown for fresh consumption or as it
is with most other kinds of fruit, regardless of the way in which they
are utilized. Nevertheless, reasonably large size is desirable, if for no
other reason than that it makes possible higher yields. Representa-
tive samples of fruit from cach of the several plots were therefore
weighed and the cherries counted, to determine the influence, if any,

NN
2
© o

»n
o
o

Size

\
= -~ ~ =
N X N [e ]
o (e} Q (S

)
S

Yia\c\

53

S 16 13 6 8 103 12 7T 9 (4 U5 ) 4 2 |/
Tree No.

11, Graphs showing an apparent lack of corrclation between size of
fruit and size ol crop borne by individual cherry trees.

Yields in pounds per tree and Nymber of Cherries per pound

on fruit size of the different fertilizer treatments. The records show
that there was greater variation from season to season than there was
between plots the same scason. Thus, the average for all plots in
1924 when the season was comparatively wet and the crop moderate,
was 89 fruits to the pound. In 1925, when it was comparatively dry
and the crop was heavy, the average ol all plots was 130 to the pound.
During some scasons, the fertilizer applications had no appreciable
mtluence on the size of the fruit. This was true in 1923, 1924, and
1926, In 1925, when the crops were large, the cherries on the unfer-
tilized trees averaged only about 85 per cent as large as those on trees
receiving nitrogen applications i the fall. It was thought that pos-
sibly there might be some correlation, cither positive or negative, be-
tween the size of the fruit and the size of the crop borne by the tree.
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Data were therefore obtained on the average size of cherry borne
by cach of the trees under experimental treatment. These records for
the group of trees which received a spring application of sulphate of
ammonia and acid phosphate are presented graphically in Figure 11.
It will be noted that variations in individual tree yield were consider-
ably greater than variations in size of fruit. Furthermore, there is
cvidently no close correlation between the two. Heavily loaded trees
are about as likely to produce large cherries as are those bearing a
light crop; conversely, the fruits on light vielding trees may be either
large or small.

The Use of Nitrogenous Fertilizers on Trees Weakened by Blackheart

I'rom the statements that have been made, it might be inferred that
the application of nitrogenous fertilizers can be expected to result in
mcreased growth and vields whenever trees are weak and non-produc-
tive.  That they do not always have such an cffect was shown by
records obtained from a fertilizer trial in a cherry orchard in Grand
Traverse County.

This orchard of Montmorency trees was about 15 years old at the
time the experiment was begun, in the spring of 1923. The soil was a
medium deep sandy to gravelly loam of average fertility.  Some of
the trees were fairly large for their age; others were medium or helow
in size. None of them was vigorous, the terminal shoot growth sel-
dom exceeding five or six inches and averaging less than three inches.
Many of the trees showed a limited amount of dicback, principally
in the small, weak interior limbs.  Yields were variable, corresponding
more or less closely to size and vigor of tree. TFor several years, the
orchard had been declining rather than increasing in productivity,
though it had never attained the vield that normally would be ex-
pected from trees of that variety on this particular soil.  Nitrogenous
fertilizers were naturally thought of as a remedy for the situation.
Accordingly, in the spring of 1923, a series of fertilizer trials were
begun, using nitrate of soda, sulphate of ammonia, and acid phos-
phate. The fertilizers were tested alone and in combination.  The
scasons of 1923 and 1924 were both favorable for vegetative growth
and for fruit production. In neither scason, however, was there any
evidence of greater shoot growth, better setting of the fruit, or larger
crops as a result of any of the fertilizer treatments. Some of the check
trees were among the most vigorous and most productive.  Further-
more, the fertilized trees continued to show as much dichack as those
in the untreated plots. At the end of this two-year period, the trees
in all of the plots were i a more weakened condition than at its he-
oinning.  The situation seemed nexplicable.

At the time the experiment was begun, the trees secemed entirely
healthy, though lacking in vigor. When for two successive seasons
they failed to respond to nitrogenous fertilizers under conditions where
a marked response was expected, 1t was thought that possibly some-
thing might be the matter with the roots. Examination revealed the
fact that, though the great majority of the roots were within the sur-
face 12 or 15 inches of soil, many penetrated to a depth of two or
three feet and all seemed entirely normal and healthy.  Obviously,
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the unsatisfactory growth of the tops could not be attributed to any
defect of the root system.

During the two years that the fertilizer test had been in progress,
the trees had not been pruned. Earlier in their life, however, a moder-
ate amount of pruning had been given. Most of the pruning wounds
were small. The fact that most of them had not healed over had not
been particularly noted, because wounds in cherry trees are often
rather slow in healing. When the roots were found to be normal, the
tops were subjected to a more careful scrutiny to find, if possible, some
clue to the peculiar behavior of the trees. It was observed that some
of the pruning wounds had a somewhat ragged appearance, that is,
the pruning saw, instead of having made a clean cut with a smooth
surface, had left a rough, uneven surface with a tendency toward
projecting shreds or fibers.

Examination showed that this wood was soft and more or less spongy,
due to invasion by heart-rot fungi. Upon further investigation, it was
found that the trunk, main limbs, smaller branches, and even the twigs
and fruit spurs were in a blackhearted condition, and that, in many
cases, wound-rot fungi had gained entrance and were causing a kind
of dry rot. Indeed, there was every indication that year by year this
decay was spreading outward, including layers of sapwood from the
inside more rapidly than new layers were being deposited on the out-
side. Apparently, when the surviving layer of sapwood became so
thin as to be unable to provide the tissues above with an adequate
water supply, dieback followed. That fertilizer applications under
these conditions were of little avail is hardly surprising.

Numerous field observations which have been made since the correct
diagnosis of the condition that obtained in this particular orchard in-
dicate that a similar situation obtains in many cherry orchards. Winter
injury of the blackheart type is very likely to occur any winter of
even moderate severity, following a season when there has been ex-
tensive premature defoliation cccasioned by the leaf spot fungus. The
fact that fertilization is not a corrective for lack of vigor due to black-
heart emphasizes the importance of measures that will prevent its
occurrence.

PRUNING

There is much difference of opinion as to how much and how the
sour cherry orchard should be pruned. Some growers prune moder-
ately to heavily and more or less regularly. A much larger number
do very little pruning. In this, they may not be following any time-
honored precept but they are at least acting on a long accepted opinion
that, as compared with most other tree fruits, cherries require only
light cutting. The Wisconsin Experiment Station (1) recommends
what would generally be classed as moderately heavy to heavy prun-
ing, not from the standpoint of increasing the total amount of bearing
wood of all kinds (spur and shoot) but for the purpose of promoting
a more vigorous terminal shoot growth and thereby obtaining a larger
percentage of spur-borne (as contrasted to shoot-horne) fruit buds.
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These spur-borne buds are somewhat hardier than those borne on
shoots, a matter of considerable importance in some of the Wisconsin
cherry raising districts.  This factor, however, is one to which little
attention need be paid in Michigan. Iixperience in this State (3)
shows clearly that heavy or even moderate pruning of young cherry
trees delays their bearing and greatly reduces the size of their early
crops.  Only light corrective pruning while they are three to nine or
10 years of age, to aid in shaping the tree, is recommended. As the
trees get older, however, their tops gradually become more or less
thick and brushy and they certainly appear to require pruning. Prun-
ing experiments with mature Iarly Richmond, Montmorency, and Eng-
lish Morello trees in New York (4), however, have led to the conclusion
that pruning alone is almost certain to result in reduced yields, al-
though, when liberal applications of nitrogenous fertilizers are made
to the pruned trees, yields are maintained or even increased.

Only moderate to light pruning was cmployed with the series of
tests reported in this bulletin.  Ivery other tree in a row receiving
an annual application of nitrate of soda at the rate of three pounds to
the tree was pruned cach spring.  This pruning consisted principally
in a removal of some of the smaller imbs in portions of the tree that
had become rather thick and brushy.  The 1925-1928 fruiting records
of these trees are presented in Table 9. In this instance, the rather
light pruning had only a small influence on yields and that was to
reduce them. Certainly, the practice has not been profitable. PPer-
haps the time will come when the tops of the unpruned trees will hbecome
so thick and brushy that considerable pruning will he deemed neces-
sary, but it is obvious that these trees that in the spring of 1925 had
not been touched with pruning tools for six to eight years were not
in grcat need of pruning, and the 1928 record of those which had re-
mained unpruned for four more growing scasons was such as to raise
a serious question as to the advisability of anything more than a light
pruning.

Table 9.—The 1925-1928 shoot, fruit spur and fruiting records of 16 mature
Montmorency trees set in 1913, half of which were pruned and half unpruned.
Pruning treatment begun in the spring of 1925. Average yields given in pounds.

Av. 1928 shoot, Av. No. fruit buds
length in inches formed per spur in
1

Year Unpruned | Pruned

| Pruned | Unpruned | Pruned | Unpruned
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The reason for this conclusion becomes clear when two character-
istics of the Montmorency cherry tree are recognized:

1. Montmorency fruit spurs are relatively short lived.

2. Regardless of pruning treatment, the major portion of the crop
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is borne within a comparatively thin or shallow rim around the
outside of the tree.

A Tew good fruiting spurs usually are found on four and five-year
old wood and occasionally an older wood, but by far the greater num-
ber is found on that which is two or three years old.  Indeed the most
vigorous, most productive spurs are almost invariably found on the
two-ycar-old wood.  Apparently, the production of a single crop of
fruit more or less weakens them and ecach succeeding season sees
them becoming less and less productive. Furthermore, for some reason,
fruit spurs on the strong, more upright, rapidly thickening hranches
of the sour cherry (such growth is encouraged by relatively heavy
pruning) scem to lose their vigor more rapidly and are shorter lived
than those that grow on shoots which are less upright in habit and
arc less vigorous.

FFrom theoretical considerations, it would scem that the pruning
should tend to invigorate and lengthen the life of the spurs:

1. Through reducing the total number of spurs and thus providing

those that remain a larger nutrient and moisture supply, and

2. Through admitting to them a larger supply of light.

In reality, however, the spurs show just the opposite response and
the pruning treatment, or its lack, which leaves a relatively large num-
ber of moderately vigorous shoots vear after year, not only provides
the maximum number of fruit spurs but contributes to their individual
and collective efficiency and to their long life. The futility of trying
to develop and maintain maximum production by either extensive thin-
ning out of the top or by heading back is well illustrated by the figures
presented i Table 10, showing the total number of Truit buds in the
outer, the medium, and the interior concentric zones of the tree's top.

Table 10.—Blossom buds on an 18-year-old Montmorency cherry tree, grouped
according to their distribution in concentric zones having for their center the
crotch of the tree.

Distance in inches of zone from tree erotch. ... ... 0-24 24-48 48-72 72-96 96-120 120-144
Total number of blossom buds in zone o ‘ 2,629 8,615 10,481 17,063 6,860 1,937
|

Were the spurs of the cherry longer lived, as they are in the apple,
pear, or sweet cherry, or were it possible materially to lengthen their
life by pruning, a different treatment would be suggested.  When,
however, both maximum fruit spur formation and maximum cfficiency
and longevity of spurs are associated with the type of growth that
accompanics very light pruning, the burden of proofl lies with those
who would prune heavily.

It is not the intention here to recommend against all pruning of hear-
ing sour cherry trees. There is always likely to be some shaping of
the top, some crossing limbs, and some bad crotches which require
attention. However, the evidence that is available suggests that heavy
pruning 1is scldom in place in Michigan cherry orchards and that or-
dinarily only light pruning is in order.
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EFFECTS OF PREMATURE DEFOLIATION

That premature defoliation, hecause of leal spot attacks, spray in-
jury, or other cause, checks growth is well recognized.  The amount
ol this check depends on a number of factors, but principally on the
carliness and the completeness of the defoliation.  Some evidence on
this question 1s afforded by the figures presented in Table 11.

Table 11.—The effect of premature defoliation, occasioned by the leaf spot fungus,
on the shoot growth of 16-year-old Montmorency trees.

|
} Average Average
Year Orchard No. 1, Teal spot {  shoot | Orchard No. 2 shoot,
length in 1 length in
inches | inches
Good control, no defoliation 1.8 | Poor control, carly defoliation . . [ 1.4
Good control, no defoliation . . . 4.1 | Poor emtrol, early defoliation 3.1
Good control, no defoliation . 4.2 | Good control, no defoliation. . . .. 1.2

Note: In 1926, shoot growth was short, owing to the bearing of a heavy crop
and to a limited rainfall. There was a crop failure in 1927, hecause of late spring
frosts, and trees consequently made more vegetative growth.

The two orchards in question were 15 yvears old in the spring of 1920.
They were growing on the same kind of soil, and had heen given sim-
ilar carc up to that time and were comparable in every way.  Orchard
number 1 was sprayed in such a manner in 1920 and 1927 as to afford
satisfactory commercial control of leal spot. In orchard number 2,
there was not good control of the discase and the trees lost practically
all of their foliage before September 1 cach year.  In 1928, hoth or-
chards were well sprayed.  Shoot growth in 1926 was short in both
orchards because of heavy cropping and limited rainfall but the shoot
crowth of the undefoliated trees averaged distinetly better than that
ol those losing their leaves prematurely. In 1927, there was a crop
lailure due to frost and the trees in both orchards made a much better
vegetative erowth than the vear before. The defoliated trees, how-
cever, made only three-fourths as much growth as the others. That
the difference in shoot growth was due to leal spot attack is indicated
by the fact that both orchards averaged about the same amount of new
shoot growth in 1928 when the disease was satisfactorily controlled
in both of them through spraying. Additional evidence on this ques-
tion 1s furnished by records obtained on a group of trees at Graham
[ixperiment Station, near Grand Rapids.  One group of trees compar-
able in every way to the cultivated trees whose shoot growth records
are given in Table 5, was not spraved m 1928 The average new shoot
length of these trees that scason was 7.1 inches, instead of 9.3.

Great as is its influence on the amount of new shoot growth, pre-
mature defoliation has an cven greater effect on the functioning and
longevity of fruit spurs. This is well illustrated in igure 7. Tt will
he noted that many of the spurs on the older defoliated branch have
died, while those of the same age on the branch that held its foliage
arc alive and have Tormed Truit buds Treely. None of the spurs on
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the most severely defoliated voung branch has formed fruit bhuds, and
the branch next to it where there was only partial control of the discasc
has formed only about half as many as it should. It is thus evident
that the effect of premature defoliation on fruit bud formation is much
more pronounced than is that of an inadequate nutrient supply and
probably for that reason leaf spot control can be said to assume the
place of first importance in determining yield.

DISCUSSION

In brief, 1t may be said that the growing and bearing habits of the
sour cherry tree are such that normally the tree comes into moder-
ately heavy bearing without requiring much, if any, special attention
on the part of the grower to hasten or delay the process. If growth
of the young trees is extremely vigorous, measures should be taken
to retard it somewhat during the four to six year period. 1If, on the
other hand, growth is somewhat weak and the tree shows a tendency
to come into bearing prematurely, measures should be taken to in-
vigorate the tree.

After the tree is once well into bearing, productivity can he oradu-
ally increased and then maintained more or less indefinitely at a high
level by employing such cultural measures as tend to promote a fairly
vigorous growth, shoot growth averaging four to eight inches in
length.  This can best be done through proper cultivation, cover crop-
ping, and the use of suitable nitrogenous fertilizers, coupled always
with spraying to protect the trees from the leal spot discase.  The
mmportance of disease control cannot be over-emphasized in this con-
nection because the evidence plainly indicates that the best of cultural
treatments are inadequate to sccure good growth and thus maintain
productivity in blackhearted trees that result from premature defolia-
tion. This, of course, assumes that the orchard is so located as to he
reasonably free from injuries from frost and extreme winter cold and
that suitable provision for pollination is made at the blossoming season.

SUMMARY

As the growth of vigorously growing young sour cherry trees slows
down, fruit spurs and fruit buds are formed freely and the tree comes
into bearing, mainly through fruit buds formed on spurs in some var-
ieties and mainly through lateral fruit buds on shoots in others.

In the Montmorency cherry, spurs are formed freely only on shoots
that are eight to 10 inches long or longer. These more vigorous shoots
give rise to branch shoots almost as freely as they do to spurs. Both
short and medium length shoots form lateral fruit buds freely.

The Montmorency variety normally bears fruit freely on hoth shoots
and spurs. Tt can be made to bear on spurs only, or principally, Dby
means of pruning treatment that results in reduced yield.  There is
no occasion for employing such treatment under Michigan conditions.
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In short, Michigan growers nced give no attention to the question of
attempting to control the method of bearing, but should maintain the
formation of a few leaf buds on each year’s shoot growth.

In general, yields of trees well into bearing can Dbe increased by
forcing them to produce shoots averaging seven, eight, or more inches
in length. They can be maintained by forcing them to produce shoots
averaging five to seven inches in length.

Sod culture is not recommended for the sour cherry as it tends to
slow down growth and therefore reduce yields.

The effect of nitrogenous fertilizers on healthy trees is to promote
shoot grown, to enlarge bearing area, and to increase yields. They
do not have such an effect on trees seriously affected with blackheart.

The general effect of pruning is to reduce bearing area and yields,
in spite of increasing the vigor of shoots and branches that are left.
[ts effect on the fruit spurs is just the opposite. That is, it tends to
weaken them. Very little pruning is to be recommended for sour
cherry trees.

Premature defoliation, caused by leaf spot or other agencies, results
in shorter and weaker shoots and greatly reduces the efficiency of in-
dividual fruit spurs and shortens their life.

The two most important things from the standpoint of increasing
and maintaining the productivity of sour cherry trees are:

1. To employ such soil management methods as will promote a

reasonably vigorous shoot growth, and
2. To control the leaf spot disease by proper spraying.
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