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INTRODUCTION

The purposes for which fruit trees are topworked are widely
known. The most economical and satisfactory methods to employ in
accomplishing this work, however, are subject to almost endless debate
depending upon grower ideals regarding trees so handled. The
technique of topworking fruit trees is subject to such wide variation
and is so intimately associated with subsequent pruning, on which
there is also wide disagreement among growers, that a close study of
procedure is warranted. The purpose of this bulletin is to call at-
tention to certain phases of this study and to discuss practices that
have been employed in Hood River Valley. This bulletin is con-
cerned primarily with pears although many of the conclusions apply
equally to topworking apple trees.

PURPOSES OF TOPWORKING PEAR TREES

The reasons for topworking pear trees are numerous and varied.
Some of the chief reasons for the procedure are included in the fol-
lowing paragraphs.

Topworking trees affords an effectual means of introducing to
an orchard a correct distribution and number of pollenizing varieties.
This is a factor of great importance with certain varieties and cannot
be overemphasized. Solid plantings in large blocks of single pear
varieties are, for the most part, less fruitful and more irregular in
cropping than is true of orchards where suitable pollenizing varieties
are present. The Bartlett and Anjou, the leading pear varieties in
Hood River Valley, are reciprocally beneficial to each other with
respect to exchange pollination. Failure to observe this fact has
been a direct cause of considerable loss to some orchardists even
during favorable growing seasons.

eAcknowledgments: The author expresses his appreciation to Leroy childs. Suoerin-
tendent Hood River Branch, Oregon Experiment Station, for helpful suggestions relative to
the character of data included in this report, method of presentation, and for hotographs
showing symptoms of stony pit disease of Bose fruit and tree; to J. R. Kienholz, Division of
Fruit and Vegetable crops and Diseases, U. S. Department of Agriculture, for use of
photographs showing the value of Patten pear stock for topworking; and to S. G. Babson
for providing orchard facilities and necessary active cooperation in conducting experimental
work.
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Topworking pear trees also affords an immediate, if not per-
manent, means of overcoming a crowded tree condition within the
orchard resulting from too close planting. Topworking may be jus-
tified with certain trees even though some of these may necessarily
be removed at a later date. This factor is of prime importance with
full-bearing Anjou pear trees that must be given ample spacing of 30
feet or more if they are to be fully productive and afford wide and
reasonably low spread.

Another advantage of topworking is that it affords some insur-
ance against crop failure due to a preponderance of one variety that
may be adversely influenced by weather conditions during the bloom
period. The presence of more than one variety in the orchard also
aids in the distribution of labor requirements during harvest and, in
addition, acts as a buffer against unfavorable markets during some
years. Topworking has also been extensively employed in Hood
River Valley in the past 20 years to use hardy intermediate trunk
stocks. This technique has proved valuable in reducing serious
injury or death of apple and pear trees due to extremely low winter
temperatures during certain years in this area. Cornice and Flemish
Beauty, both hardy and vigorous pear stocks, were widely used (2*).
These varieties have proved to be well-adapted for this purpose, par-
ticularly for Bartlett which is nonhardy in other than most favorably
located areas.

It is evident that topworking trees affords an opportunity to cor-
rect poor tree structure such as bad crotches that may have been in-
duced early in the life of the tree by faulty pruning. When severe
surgery is resorted to in topworking, a tree may be redeveloped along
more correct lines. Such an objective, however, appears to be the
only reason that would justify heavy pruning of this character.

USE OF BARTLETT AS A MEANS OF STONY PIT CORRECTION

Another reason for topworking Bosc or Anjou pear trees is to
prevent losses from a stony pit virus disease to which both, as well
as some other varieties, are susceptible. As the fruit of the Bartlett
is symptomless and normal in appearance, the variety can be satis-
factorily used for topworking purposes. The disease has spread to
several fruit areas through infected nursery stock and is identified by
a charcteristic stony pit deformity of fruit and an unnatural rough-
ening of the bark. Losses in Hood River Valley orchards due to
stony pit disease, particularly with Bosc, are often extensive. Kien-
holz (1), who. described both fruit and bark symptoms of the dis-
ease, indicated that from 10 to 80 per cent of Bosc culls in packing
houses in the Hood River area are attributable to stony pit virus.
- -

Italic numbers in parenthesis refer to references cited on page 23.
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Figure 1. Characteristic appearance of severely pitted Bose pears clue to influ-
ence of stony pit virus disease. Photograph by Leroy Childs.

Orchard surveys have shown that almost every Bosc orchard contains
from a few to as many as 70 per cent diseased trees (Figures 1, 2,
and 3). With reference to control measures he stated

Bosc trees having the oak-bark stage of the disease
might best be eliminated from the orchard since they are no
longer profitable. Whether less severely diseased trees
might profitably be topworked to Bartlett or other varieties
which appear to be either tolerant to or immune from the
virus remains questionable. Bartletts topworked on dis-
eased Bosc trees have produced healthy fruit for 5 consecu-
tive years, but their future performance needs watching.
Even if the Bartlett fruits continue to be healthy, the pos-
sibility of the tree being a symptomless carrier needs con-
si d erati on.
The primary purpose for topworking Bosc and Anjou trees to

Bartlen was to correct losses from this disease that was observed
about twenty years ago and has spread during recent years. Bosc
was most seriously affected in that trees showing most pronounced
symptoms of virus infection gradually became devitalized and pro-
duced stony pit fruit of practically worthless commercial character.



Figure 2. Rough bark appearance of Anjou pear tree that is devitalized and
produced stony pit fruit due to severe virus infection. The normal appear-
ance of main scaffold branches for trees of this age is relatively smooth.
Photopraph by Leroy Childs.
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Figure 3. This picture shows the characteristic rough bark appearance of a
Bosc pear tree that is seriously affected by stony pit virus. The Patten
pLar stock on which this Bosc tree is topworked although known to be a
cat-rier of the disease, is sinooth below the union and shows no symptoms.
Pltolograph by I. R. Kienhol2.
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GENERAL PROCEDURE IN TOPWORKING PEAR TREES

The underlying objective in topworking pear trees obviously is
to change -from one variety to another quickly and economically.
High prices for fruit that prevailed during recent years have justified
a close study of procedure in accomplishing this goal. Some out-
standing results in this respect by a Hood River Valley orchardist,
S. G. Babson, have been attained. His procedure in topworking, and
practical results obtained, have been studied by the author.

Bosc and Anjou pear trees in the Babson orchard that were
topworked to the Bartlett variety are now 22 years of age. The trees
are set 22' x 22' on the triangular system. They have had excep-
tionally good care particularly with respect to soil management.
Thorough, clean cultivation, as well as a green manure crop of bi-
ennial white sweet clover, have been employed in short rotation and
supplemented by use of spring applied nitrogen fertilizers. In most
cases, the trees are vigorous except where most seriously affected by
the stony pit disease. Anjou trees were slightly larger than Bosc.

In the topworking of these trees, the grower judiciously studied
the character of each individual tree with respect to vigor and growth
characteristics. With Bosc trees (Table 1) the work was started in
1937. Results were so satisfactory that additional work of this char-
acter was undertaken with Anjou trees in 1938 and 1939.

Table 1. Bosc PEAR TREES TOPWORKED TO BARTLETT BY PARTIAL T0PGRAFTING IN SPRING,
1937, WITH SUPPLEMENTARY AUGUST BUDDING.

(Babson Orchard).

Tree
Yield per tree

Average
1941 1942number 1940 1940.1942 Crop 1945

1

Lugs
5

Lugs
5

Lug.,
4

Lugs
4.7 Full

2 12 11.25 4 9.1 Full
3 11 10 7 9.3 Full

Severe virus 4 9 6 10 8.3 Full
Bark Symptoms 5 9.25 8 7 8.01 FuU

6 7 6 10 7.7 Winter killed
7 11 9 7 8.7 Full
8 12 10 12 11.3 Full

Average per tree 9.5 8.0 7.6 8.39

Moderate Virus 1 12 13.5 4 9.8 Full
Bark Symptoms 2

3
11
12

12
16

2
4

8.3
10.6

Full
Full

Average per tree 11.66 13.83 3.33 9.6

1 9 12 4 8.33 Full
Apparently no Virus

Bark Symptoms
2
3
4

10
7

12

12
8

13

3
4

12

8.33
833
9.0

Full
Full
Full

5 12.5 12 8 10.83 Full

Average per tree 10.1 11.4 6.2 9.2

Grand average per tree 10.2 10.2 6.2 8.87
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Figure 4. Appearance of Bosc pear tree after pruning in early spring of 1943
is shown here. The tree was budded in August 1942 to Bartlett. The buds
were placed near the base of numerous upright shoots arising from main
scaffold branches, and these were pruned to points just above these buds
leaving the stubs as shown. This tree is located in another orchard and is
several years younger than those reported in the Babson experiments. This
tree, however, indicates the procedure where topworking by budding alone
is employed, and should be compared with Figure 5. The latter indicates
the subsequent growth and fruiting that follows topworking of this char-
acter. Photograph by Gordon G. Brown.

Spring graftage was performed on 17 Bosc trees in 1937. This
procedure was supplemented by August budding that year. From
60 to 75 grafts per tree were used in the spring, and an equal number
of Bartlett buds were placed in the following summer. The entire
procedure was characterized by, and differed from methods generally
employed in topworking, the complete elimination of severe surgery
in removing growth arising from the stock either above or below the
locations where Bartlett grafts or buds were inserted. Grafts, for
the most part, were placed singly in small upright lateral growths
from 2 to 3 years of age averaging from to 1 inches in diameter.
As a general rule, the grafted stub extended not more than 6 to 10
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inches from main scaffold branches from which they grew. These
numerous small grafts were well-distributed throughout the entire
tree and extended to a distance of 5 or 6 feet out on the main laterals
from the center of the tree and to a height of 8 to 10 feet above
ground.

Bartlett buds were placed, for the most part, near the base of
the current season's vigorous growth that had developed from main
laterals (Figure 4). The proper spacing and location of this type of
growth, which was summer budded, was induced by considerable
light pruning in June (1937) following initial heading back to grafts
in spring that year. Figures 4, 5, 6, 7, 8, and 9 show methods of
topworking Bosc and Anjou pear trees and subsequent development.

The character of pruning employed involved a thinning out of
superfluous stock growth that interfered with desired growth of the
scion variety, as vell as heading back small laterals for initial graftage
in the spring of 1937 and 1938 to buds set in previous August.
Growth from grafts or buds during following years was very vigor-
ous with abundant fruit bud development a year later. Afterward,
during the course of regular annual winter pruning, some of the

Figure 5. An illustration of tile appearance at harvest in 1945 of an Anjou
topworked to Bartlett in 1938 by spring graftage and August budding. The
large proportions, fine vigor of growth, and heavy cropping are outstanding.
The tree produced 19 tugs of Bartlett pears in 1945. This tree has pro-
duced heavily since 1940. Photograph by Gordon G. Brown.



Figure 6. The appearance of a 15-year-old Anjoti pear tree in the Babson
orchard after pruning on March 21, 1941 is shown. This tree was budded
to Bartlett in early June, 1940. One hundred and twenty-one dormant-held
buds (1939 growth) were used. All but 2 of these buds survived and made
vigorous growth from Anjou scaffold limbs. All one-year-old upright
shoots through the tree are Bartlett. This method, when properly per-
formed and under favorable conditions, represents many of the advantages
of early spring graftage particularly with respect to saving of time. Photo-
graph by Gof don G. Brown.

11
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small limbs or fruit hangers having origin in Bartlett grafts or buds
were eliminated to avoid overcrowding. They served a useful pur-
pose, however, in contributing to a heavy Bartlett tonnage at an early
date.

YIELDS OF TOPWORKED PEAR TREES

Yields of fruits, averaging around 48 lugs per ton, were re-
corded in 1940, 1941 and 1942. During the 3 subsequent years,
wartime labor conditions prevented the securing of accurate records.
Severe frosts during bloom reduced a normal yield by nearly 50 per
cent in 1943.

Bartlett yields on topworked Bosc trees are shown in Table 1.
The initial yields in 1939, produced before the author's observations
began, were, according to the grower, between 7 and 8 lugs per tree.
Yields in 1940, 1941, and 1942 were 10.2, 10.2, and 6.18 lugs, respec-
tively, with a 3-year average of 8.87. The average is exceptionally
good especially when viewed in the light of the rapid transition from
one variety to another. Trees, showing no or only moderate virus

Table 2. ANJOU PEAR TREES TOPWORKED TO BARTLETT (BABSON ORCHARD) BY PARTIAL
TOPGRAFTING IN 1938 WITH SUPPLEMENTARY AUGUST BUDDING.

1 Slight
2 Slight
3 Slight
4 Moderate
5 Slight
6 Slight
7 Slight
8 Slight
9 Slight

10 Slight

Average per tree

Yields per tree
Tree Virus-symptoms

number of outer bark 194

Lug
10.5

9
11

9
9

12.5
6
7.25
6
7

8.7

Table 3. ANJOU PEAR TREES TOPWORKED TO BARTLETT (BAB5ON ORCHARD) BY PARTIAL
TOPGEAFTTNG IN 1939 WITH SUPPLEMENTARY AUGUST BUDDING.

Average
Yields per tree

Tree Virus symptoms
number of outer bark 1941 1942

Lags Lags
1 Mode rate 7 10
2 Slight 6 4
3 Slight 7 12
4 Slight 7 12
S Moderate 9 14
6 Moderate 7 16
7 Moderate 6.5 16
8 Slight 6.5 10

Average per tree 7 11.7

Average
1941 1942 1940.1942 Crop 1945

Lags Lags Lags
10 12 10.8 Full
12 12 11.0 Full
17 12 13.3 Full
12 13 11.3 Full
12 11.0 Full
14 11.8 Full
10 10 8.7 Full

8.5 12 9.25 Full
12 11 9.7 Winter ktlled
12.25 10 9.7 Full

11.9 11.3 10.6

1941.1942 Crop 1945

Lags
8.5 Ful
5.0 Ful
9.5 Ful
9.5 Ful

11.5 Ful
11.5 Ful
11.25 Ful

8.25 Ful

9.3
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Figure 7. Appearance during bloom on April 25, 1940 of an Anjou pear tree
topworked to Bartlett by partial grafting in spring 1938 and by budding
the following early August. The main scaffold branches are Anjou. The
numerous small upright growths are Bartlett. During 1940 to 1942 inclu-
sive, the tree produced 9, 12, and 12, respectively, lugs of Bartlett pears.
A tree of similar character is shown in Figure 8 at harvest during the
same year. Photograph by Gordon G. Brown.

T.
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bark symptoms, produced about 1 lug box more per year during
1940-1942 than trees showing more severe symptoms.

The 3-year average yield of the 10 Bartlett trees topworked in
1938 on Anjou exceeds that of the Bartlett topworked on Bosc
(Table 2). Practically all fruit harvested in 1940 was produced on
1938 grafts. The 3-year average yield per tree for 1940-1942 in-
clusive was 8.7, 11.9, and 11.3 or a 3-year average of 10.6 lugs.

The 8 Anjou trees topworked in 1939 produced no fruit in 1940.
Yields for 1941 and 1942 were 7 and 11.7 lugs per tree, respectively,
with a 2-year average of 9.3 lugs (Table 3).

Yields of 19 unworked Bartlett pear trees of the same age in the
Babson orchard, with which yields from topworked Bosc and Anjou
trees are compared, are summarized in Table 4. Trees in this group
were carefully chosen to represent the best trees of this variety with
respect to vigor and size. They averaged slightly smaller than either
of the top-worked varieties. As will be noted, the three-year average
of 8.6 lugs per tree for 1940 to 1942 inclusive was exceeded in the
amount of 2 lugs by topworked Anjous as illustrated in Table 2,
but by only one-fourth box from topworked Bosc as indicated in
Table 1. Trees in the latter group produced only 6.2 lugs each in
1942 following a high average yield of 10.2 lugs for each in the two
previous years. The greatest factor influencing yield in all groups
was tree size and vigor and fruit size. Fruit from unworked Bart-
letts was slightly smaller in size during 1940 and 1941 than was true
of the two topworked varieties. This was due, in the main, to greater

Table 4. UNWORKED BARTr.ETTS. (BABSON ORCHARD)

Yields per tree
Tree Average

1940 1941 1942number 194 0. 1942 Crol, 1945

Lus Lugs Lisps Lu9s
1 11 5 8.3 Full
2 9 9.5 3 7.2 Full
3 11 9 1 7.7 Full

10 9 5 8.0 Full
5 10.5 12 4 8.8 Full
6

1
9 6 8.3 Full

7 7 5 7.0 Full
S 9 3.5 6.5 Full
9 9 S 9.0 Full

10 9.5 10 11 10.2 Full
Ill 7.5 6 6 6.5 Full
12 11 8 9 9.3 Full
18 13 10 10.3 Full
14 6.25 7 5 6.1 Full
15 11 12 10.6 Full
16 9.75 13 9 10.6 Full
17 11.25 14 8 11.1 Full
18 10 12 7 9.7 Full
19 8.25 10 6 8.1 Full

Average per
tree 9.2 9.9 6.6 8.6
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Figure 8. A partially harvested Bartlett crop on August 27, 1940 in the Bab-
son orchard is shown. The main scaffold branches are Anjou, and the
balance of the tree is Bartlett. The tree was partially topworked by graft-
ing in spring of 1938 and by supplementary budding the following early
August. During 1940-1942 inclusive, the tree produced 11, 17, and 12, re-
spectively, lugs of Bartlett pears. This tree is similar to that shown in Fig-
ure .7 during the bloom of 1940. Pholograph by Gordon G. Brown.
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terminal growth by trees in the topworked groups. Unworked Bart-
letts did, however, possess a greater number of fruiting spurs and
fruit hangers, in proportion to size of tree, than was true of top-
worked trees. This factor tended to offset the slight disadvantage
unworked trees had with respect to somewhat smaller size of fruit
and tree.

It is apparent from results obtained in the Babson orchard that
topworking, as described, proved practical. Many of the topworked
Anjou and Bosc trees have produced a total yield in excess of one ton
each during the past 6 years. An individual tree inspection of top-
worked trees shortly before harvest in 1945 indicated that trees so
managed were making what appeared to be normal, vigorous growth
and cropping was very heavy. Many of the mot severely affected
Bosc trees are, at least, "holding their own" with respect to growth
and fruiting. Many of the larger topworked Anjous produced in
excess of 15 lugs each in 1945, and crop prospects for 1946 are good.
A close watch of future performance of these trees appears to be
well-warranted.

The results of this study are significant with respect to methods
of topworking trees of intermediate age. The commonly accepted
method of topworking such trees, widely employed by growers gen-
erally, is to graft to the desired variety and to employ severe surgery.
The customary procedure that was followed for a time in the Babson
orchard, but subsequently abandoned because wasteful, was to "de-
horn" the major portion of the tree. With trees of the age indicated
in the above described tests, it is not an uncommon sight to observe
large grafted limb stubs which extend only one foot or so above the
main crotches of the tree. The main object is to get the job done
quickly; but in so doing the operator ignores the one outstanding
fact governing fruit production. Severe surgery not only adversely
disturbs balance between roots and above-ground growth, but it also
dwarfs the tree for several years resulting in good vegetative, but
nonfruitful condition. Until the former balance between roots and
top is restored, the tree remains relatively small and this fact alone
retards heavy production. Where severe graftage methods are em-
ployed and subsequent heavy pruning continued, a period of from
five to eight years may elapse before production equals that obtained
before topworking was employed. Although experimental data is
limited which has a direct bearing upon the ill effects of extreme
surgery when grafting is done, observations over a wide range and a
long period of time confirm the indicated conclusions.

Furthermore, severe surgery predisposes fruit trees to injury
from low winter temperatures. Cutting back into the t+iain struc-
tures of trees creates large open wounds which heal slowly and are,
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Figure 9. Typical appearance of a topworked Bosc pear tree during harves
on August 27, 1940 in the Babson orchard. This tree was severely affected
by stony pit virus as exhibited by fruit and outer bark symptoms. Fruit
and growth of the scion variety (Bartlett) exhibit none of these symptoms.
The tree was partially topworked by grafting in spring 1937 and by sup-
plementary August budding. The tree produced 11, 8, and 7 lugs of Bart-
letts during 1940 to 1942 inclusive. Pholograph by Gordon G. Brown.

therefore, unprotected. Heavy pruning induces overly vigorous
and succulent late growth causing reduced hardiness. Where trees
are severely winter-injured, heart rot fungus may enter and greatly
impair or destroy the structure. The winter hardiness factor is an
important one in Hood River Valley where low temperatures occa-
sionally occur during the dormant season.

The average time spent in the Babson orchard in thoroughly
topworking and pruning large pear trees in the manner described was
approximately six hours during the first year. Where August bud-
ding alone was employed, as is now the customary procedure, the
time was divided about as follows: preliminary summer pruning to
facilitate locating and placing of budsi hour; budding and tying
3 hours; spring pruning and cutting back to buds during the sub-
sequent yeari hour. The total labor cost for such work on an
average should not exceed $5 per tree. On the other hand, the labor
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cost of severe graftage would probably not exceed $1.50 to $2 per
tree, due allowance for greater brush removal considered. From
records on hand it is apparent that the extra $3 investment occasioned
by the more detailed procedure was profitable.

A record of yields from 6 vigorous Bartlett pear trees topworked
on the Easter variety at the Hood River Experiment Station is of
interest. The 18-year-old trees when topgrafted in the spring of
1941 were severely cut back with 2 to 4 scions placed in each of 5 to 6
stubs on each tree. The average Bartlett yield per tree in 1945,
which was the fifth growing season for the scions, was only 5. lugs.
Six adjacent unworked Bartlett pear trees of the same age, which
were lightly pruned each year, produced an average of 8.6 lugs each
or 45 per cent more. The data are of added interest when compared
with average Bartlett yields on topworked Anjou pear trees in the
Babson experiments. In the fourth year of scion growth yields were
11.9 lugs each. This yield exceeded that of unworked Bartletts by 2
lugs per tree or 20 per cent (Tables 2, 3, and 4). The greater yield
in the Babson orchard over that of the Experiment Station was at-
tributed to greater size and age of trees. The data emphasize, fur-
thermore, that severe surgery, due to its dwarfing effect in topwork-
ing trees, reduced yields over that of lightly pruned unworked trees
in the former orchard. This objectionable result is avoided when
topworking, as above described in the Babson orchard, was per-
formed.

Results of a limited graftage experiment performed at the Hood
River Branch Experiment Station are pertinent to the foregoing data
and conclusions in that they also clearly indicate the depressing influ-
ence of severe surgery upon yields. Two uniformly vigorous 10-
year-old Bosc pear trees of similar size were topgrafted to Anjou
in spring 1934 as indicated in Table 5.

The much greater yield from Tree 2, grafted high, than from
Tree 1, grafted low, is attributed to the larger bearing capacity due
to less surgery in grafting. Another 10-year-old Bosc tree in this
orchard was topworked in a similar manner and at the same time as
Tree 2. The total Anjou yield of 20.5 lugs for 1938-1940 inclusive

Table 5. DATA ON H000 RIVER BRANCH EXPERIMENT STATION GRAPTAGE EXPERIMENT.

Cisaracter of grafting
Tree I

(Figure 10)
Tree 2

(Figure 11)

Nulnber of stubs grafted 15
Height of stubs above ground (inches) 45 71
Average d,ameter of stubs (inches) 8.2 4.8
Total number of scions used 21 10
Average number of scions per stub 2.6 2
Total yield 1938-1940 (lugs) 10 23
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was in line with that shown above for Tree 2 and lends weight to con-
clusions drawn (Figures 10 and 11).

OTHER ASPECTS OF TOPWORKING PEAR TREES

During the period of budding and grafting of pear trees in the
Babson orchard, a number of similar Anjou and Bosc pear trees to
Bartlett were topworked by means of late spring or early summer
budding. The main purpose was to employ this easy procedure and
avoid losing a year's time that would be occasioned by delaying such
work until late summer or the following spring. Bartlett buds held
in cold storage during a 2months period at a temperature of about
38° F. were used on June 4, 1940. These were taken from vigorous
terminal growth of the previous year.

This procedure proved to be highly successful with a number
of 18-year-old Anjou pear trees, one of which was outstanding. One
hundred and twenty-one Bartlett buds were placed at the base of
Anjou 1939 terminal growths or in small 2-year wood. At the time
of inspection on July 15, 1940, all but two of these buds were making
vigorous growth. Figure 6, photographed on March 21, 1941, after
pruning, shows the uniform, vigorous growth of the numerous buds
placed throughout the tree to a height of 9 feet. During June, 1941,
the major portion of all Bartlett terminals were headed back about
one-third of their length to induce lateral growth. The tree produced
a moderate bloom in 1942.

During 1941, the author conducted a limited study of the possi-
bilities of spring budding 15-year-old Anjous, Bosc, and Easter trees
to the Bartlett variety. Dormant buds from 1940 terminal growths,
held in cold storage during a one-month period, were used. The
trees, all of which were vigorous, were budded from .bottom to top
in areas approximating one-third of the entire branching surface at
dates varying from April 22 to May 12. The trees were given a
thorough pruning just prior to budding and were headed back to the
inserted Bartlett buds immediately after budding. Budding rubber
was used. Anjous were budded serially on the following dates:
April 22, (full bloom), May 1, and May 9. Easters and Bosc were
budded on April 24, May 5, and May 12, respectively. At the end of
the 1941 growing season counts were made to determine the per-
centage of Bartlett buds that grew. In the order indicated, Anjou,
Easter, and Bosc averages were as follows: early budding, 55, 77,
and 25 per cent; intermediate dates, 35, 71, and 44 per cent; latest
dates, 70, 77, and 60 per cent. The data, although somewhat incon-
sistent, would seem to indicate that Easter pear trees may be budded
comparatively early, but that with Bosc and Anjou, budding is
preferable from 2 to 3 weeks following bloom. Growth from early
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Figure 10. This Bartlett growth and bloom on April 22, 1938, is on a 10-year-
old Bosc tree at the Hood River Experiment Station. The grafting was
done in the spring of 1934. Having received practically no pruning during
the years 1936-1938, the tree was grafted low in the main scaffold branches
and is representative of severe surgery when grafting is done. The
dwarfed appearance of this tree may be noted by comparing with the tree
shown in Figure 11 which was cut less severely when grafted. This tree
produced a total of only 10 lugs of Bartlett pears during 1938-1940 in-
clusive. Photograph by Gordon C. Brown.

20



Figure 11. Appearance of Bartlett growth and bloom on April 22, 1938 at the
Hood River Experiment Station that was the result of a Bartlett grafting
on a 10-year-old Bosc tree in the spring of 1934. This tree received prac-
tically no pruning during 1936 to 1938 inclusive, and was grafted high in
the main scaffold branches. It is representative of comparatively light
surgery when grafting. The large size of this tree may be noted by com-
paring with the tree shown in Figure 10 which was severely cut when
grafted. This tree produced a total of 23 lugs of Bartlett pears during
1938-1940 inclusive. Photograph by Gordon G. Brown.

21
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placed buds lagged on all varieties. On May 12, the date of last bud-
ding, the average growth of buds inserted, on April 22 was less than
one-half inch in length. Buds inserted on May 9 or 12 started grow-
ing more promptly. By midsummer, however, growth from all buds
that survived throughout the entire series was vigorous.

Observations made in 1942 with several bearing Cornice trees
also appear to favor late budding with Bartlett. On June 23, follow-
ing preliminary pruning, the tres were budded. The buds used were
obtained from vigorous one-year-old terminal shoots of trees at the
Hood River Experiment Station where growth, due to lower eleva-
tion, was initiated approximately two weeks earlier than those in the
Babson orchard. The buds were placed at the base of the 1941
shoots.

On July 24, observations were made on this test. All buds ap-
peared to be alive and nearly all had made growth approximating
one inch. Subsequent growth was vigorous. With respect to the
merits and full possibilities of late spring or early summer budding,
experimental work of this character is still in an exploratory stage.

Another phase of June topworking on bearing pear trees was
studied in the Babson orchard in 1942. To introduce a pollenizing
variety, one main limb on the southeast side of 13 bearing Bartlett
trees was topworked. Both budding and grafting were employed on
these individual limbs. Approximately 5 grafts and 2 buds of the
Anjou variety were placed in each limb. Scion wood from vigorous
bearing trees of the previous year's growth was obtained when these
operations started on June 13. Buds were inserted near the base of
1941 Bartlett terminals which were then pruned back to about one
inch above the inserted bud. Grafts with 2 buds each were placed in
wood varying in diameter from five-eights to one inch.

On July 24, observations were made to determine growth. At
that time the buds were classified as follows: actively growing, 74.3
per cent; very slight growth, 7.3 per cent; alive, but not growing,
14.8 per cent; and dead, 3.6 per cent. In the case of the grafts, the
results were very much poorer as shown by the following results:
actively growing, 51.7 per cent; very slight growth, 4.8 per cent; and
dead, 43.5 per cent. Grafting of this character does not appear feas-
ible due to high mortality and indifferent growth of the scions.

SUMMARY AND PRACTICAL CONCLUSIONS

Pear trees are topworked for several reasons, but in the main it
is to secure higher yields and to reduce losses from the stony pit virus
disease.

The procedure for topworking pear trees is by means of buds or
grafts or both placed throughout the framework of the tree.
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The Bartlett variety has been shown to be symptomless and
fruitful when topworked on varieties such as Anjou and Bosc, which
are seriously affected by the stony pit virus disease. These top-
worked trees, after the fourth year of scion growth, may also produce
higher yields than unworked Bartlett trees. Yields of pears on top-
worked trees in the S. G. Babson orchard were quite high with many
Anjou and Bosc trees yielding in excess of one ton each during the
past 6 years.

Topworking is superior when excessive surgery is avoided and
early heavy fruiting is attained by budding and grafting. Severe or
excessive surgery disturbs top growth and root relationship, as well
as predisposing trees to injury from low temperatures.
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