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A Duchess tree studied for the
development of branches in the leader.





36 Leaders on 10 Vagner Trees.
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This table reveals the fact that on the two
year old wood on these leadera, there was nearly an
average of one branch, .n the tnree year old wood there
was an averse of three branches for iXichess and Wagner
and four branches for .tealthy. The number of laterals
developed since 1912 on tne ljl2 wood averages frow a
little over two to nearly four, but in two cases the
growth of the 1*12 wood averaged only 1- feet. These
measurements demonstrate that when the leader tree is
three or four j ears old or older that there s>ay not be
well >Lj.ced and wide angled primary sc iffold liubs pre-
sent on the two year old wood of the leader. In such a
case the table shows that by waiting until the wood is

three or four years old tne necessary limbs will pro-
bably be present. In case there are only narrow angled,
poorly located branches on the two year old wood, these
laterals shouii ue severely cut back or entirely removed
with also a slight t og of the spurs below. This
pruning should stimulate the growth jT the regaining
spurs so that the next spring the desired branches will
be present. -Yee growing varieties as Baldwin, t;py,

Mcintosh, Wealthy, Ben Javis, Rhode Island Greening, and
Red Astrachun will rarely have to be treated in this
manner. The greatest difficulty will be experienced
witn King and like varieties that de not develop branches
or twigs readily. dth these varieties it may be
necessary to head back the leader six inches or so each
year. Tnis will cause the development of a number of

terals, of which a choice may be made for primary
scaffold limbo and an upright growing lateral to con-
tinue the leader.





In order to test the ideus embodied in this
thesis, the following experiments are planned to com-'

pare methods of heading and pruning upple trees to as-
certain their effect on the tree, their costs and prac-
tical value in the orchard. These types of heads are
as follows:

1

.

The globular or vase head

2. ine modified leader head

3. k new form of the true leader head

4. An unpruned he.d

There will be included also

5. k comparison of the effect of heading
in and not heading in on types (1)

and (3).

These methods of heading and pruning will be
tested on five varieties of differing habits as to

1. Effect on heighth, spread, density,
and general nabit an i vi^or of growth;

2. Fruit production comparing age of
fruiting, position of fruit on the
limb, regularity of bearing, quantity
and quality of fruit produced;

3. Labor costs including pruning, spray-
ing, thinning and picking.

Location and Plan of orchard.

This experiment is to be located on the Tux-
bury land between Pleasant street and the brook . It

should yield results from the first year and it is
hoped that it may remain as a permanent orchard. It

we are compelled to vacate the land, valuable results

should still be secured. There laay be 10 rows the en-

tire length 710 faet. Permanent trees to be between

40 and 45 feet apart, the seiaipenbanento bringing it

down nearly to 20 feet and fillers to about 10 feet.
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The fillers may not come iato bearing but will yi^ld
valuable results on the Methods of forming heads and nay
then be removed or the scaffold limbs broken down under
test to ascertain their strength.

There will be two rows each of five varie-
ties. Of the types planned as penaanents there will
be 20 tress of each treatment ir. e-ich variety, arranged
on two groups of eight trees and one group of four
trees. In the eight tree groups two trees remain as
penaanents and in the four tree group, one tree. The
types planned as setai-penoanents are to be interspersed
among the other types and disposed in exactly the same
aanner but they will come out at the age of, perhaps
10 years.

This arrangement is nore clearly shown on
tne attached part I.-ui.

Varieties

The varieties to be used are as follows:

(1) Baldwin principally on account of

its ' coisrierci al importance.

(2) ' clntosh, for the sane reason.

\3) Northern Spy, a vigorous, upright,
dense headed variety.

(4) Rhode Island Greening, a vigorous,
spreading, moderately d&nae headed
variety, bearir ^les.

(5) Tompkins King* a strong groving
open headed variety.

yethods to be Followed in Developing the Heads.

(1) The true Leader type; not prunod.

The leader to oe allowed to develop without
cutting back until the tree is 16 or 20 feet high. The
u;ain ncaffold liiiibs to be spaced 6 to 12 inches apart
and placed , 1 pointing to the south, *2 to the east,

to the west, and ;H to the south, branch 1 to be
24 to 42 inches from the ground. her scaffold limbs
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to be arranged in a eimili *r manner. Secondary
scaffold lirabs to be epaced on the primary scaffold
liiflbs and not allowed to outgrow the leader of the
primary scaffold lisab. Later pruning to consist in
removing superfluous and interfering I es. I o

heading back unless where a side branch outgrows its
leader or where a scaffold leader outgrows its neigh-
bors. Attention to be given to securing a wide angle
of the main scaffold limb.

To be planted as permanent trees.

(2) The leader ty e, headed in.

To be treated as (1) except that primary and
secondary scaffold branches to be ne Jed in each year
l/5 to 1/3 their growth. Interfering and superfluous
branches to be retaoved as in il)»

To be planted as setai-permanents.

I 3) The modified leader type.

To be pruned exactly like yl) except that the

leader is cut out after the first four scaffold brunches
are started.

To be planted as permanent trees.

C4) The **unpruned" tree.

To be grown with as little pruning as possible,
leader allowed to grow ae is (1). T'o attention to be
given to placing sc if fold limbs or securing wide angles.
Interfering and superfluous branches to be removed where
absolutely necessary.

To be planted as sexui-pemanents.

{b) The globular type, not headed in.

Leader- to be cut at 24 to 42 inches accord-
ing to the variety. Three to five scaffold branches
to be developed as well spaced as possible under the
circumstances, to fora a well balanced head. Interfer-
ing and rfluouo branches to be removed and weak
crotches prevented. No healing in unless necessary to

prevent a branch outgrowing its neighbors.
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To be planted as permanent trees.

(6) The globular type, headed in.

To be pruned exactly like (5) except that
all strong shoots are to be cut back 1/3 to 1/2 their
growth annually.

te :- All trees to be one year whips 4 to
b L feet according to variety when set.

ethods of securing Data

On growth and habit

(1) Trees to be calipered each fall at a
snail nail on the trunk about 1 foot fron the ground
and on each of the aaio scaffold llcibs about 4 inches
from the trunk.

\Z) Ail pruninga to be weighed immediately
after removal.

(3) Height and spread of trees to be taeasured

annually.

(4) Leaf weights to be taken annually by
selecting t.ie 6th leaf from the end of a string ahoot,

or if damaged, its nearest sound neighbor. -'hen the
trees are under five years old 10 leaves will be

enough; after that a larger number to be token as 1

trees increase in size. The leaves to be kept until
roughly air dried and then weighed.

^5) At least one tree of each treatment to

be photographed periodically, perhaps every three years,
preferably in winter.

(6) General notes on the appearance of the
trees to be made annually.

on fruiting habits.

(1) The yield to be taken annually in pounds
and either the number of fruits or their average size:
also tne proportion of Fancy, A grade, B grade and culls.

(2) The position of the fruits whether ter-
minal, lateral or on spurs.

(3) The color and quality of the fruit.





BIBLIOGRAPHY.

(1) Knight, T. A. — A Treaties on the Culture of the
Apple and Hear 161b.

(2) Pickering, o. U. — 7th, 8th and 9th Reports of the
Sobum iixperiaiental >'ruit Farm, obura, Sng. 1897—

i,3) Thacher, James — American Lrchardist 1622.

(4) Kenrich, Hu m — The ; ew American urchardist 1633.

(5) Thomas, J. J. — The American ^ruit Culturist 1846,

21st Revision 1*11.

(6) Downing, A. J. — The Fruits und Fruit Trees of

America. Revised by Chas. downing 1857.

(7) Warder, J. A. — American homology 1667.

(8) Barry, )- . — Barry's Fruit Garden 1663.

(9) Barley, L. H. — Vhe Pruning Book 1898. Laet td. 1915.

UO) Paddock, .. — Colo. fe*p. Ota. Bui. 106, p. 27, 1909.

vll) Fisher, R. *. — I ont. 4xj>. Ota. Bui. 77, p. 27, 1909,
sat. jcp. Ota. 13 *n. Hsport. 1906.

U2) Jarvie, C, J. — Otorrs. -ixp. Sta. Ct. Bui. 62, p. 26,

1910.

(13) Close, C. P. — Ed. Bxp. Sta. Bui. 144, p. 224, 1910.
Del. Sxp. Ota. 14 \n. Report* p. 69

1902.

(14) Hedrick, U. P. — M. Y. Bkp. Ota. Circ. 13, 1910.
4o w. Lieeting A'sst R. Y. art.

Ooc, p. 41, 1912.

U5) Moore, J. G. — Sis. £xp. St*. Bui. 201, p. 19, 1911.

U6) Stewart, J. P. — Pa. Kxp. Ota. Bui. 128, p. 116, 1914.

(17) Lewis, C. I. — et. als. ore. Exp. Ota. Bui. 130,
p. 22, 1915.

S) Rolding, G. C. — 23rd Bien. Oes. \a. Poo. Soc.

p. 5o, 1*13.

v l*) Keffer, Chas. A. — An. Hept. of the Ten . xp. Sta.
Vol. XVII, 1904.





(20

(21

(22

(23

(24

(25

(26

(27

(2d

(29

of Pa. Bui. 152, p. 115, 1*07.

t30

P.

(31
Lew

(32

Sears, tm C. — t roductive Orcharding, p. 118, 1*14.

Beach, 3. A. — The Apple© of Jew York Yol. 1, p. 29 1915.
The N. Y. Kxp. 3ta. Bui. 239.

liuneon, *. M. — Sest Va. j&p. Ot*. Bui 116, p. 224, 1908.

«hite, — s^ich. ;vxp. 3ta. Bui. 262, p. 16, l*li .

Seed, A. C. — Rural hew Yorker, p. 273, 16.

Ohepard, J. R. — Better Fruit p. 23 Dec. 1910.

Be nson, £. !i. — Better Fruit p. 21 Oe*. 1911.

i'oore, 3. I, — Practical orcharding on Hough Lands, 1*13.

Sick son, -.. J. — California Fruits 6th Id, 1*12.

Funk, J. K. ~ Fruits for Pennsylvania, Dept. of Ag.

Fraser, 0. ~— Kept, of the Uass. Fruit Growers* Assoc
36, 1*13.

Buchanan, J. — "The Lost rrofitable Apple" Rural
Yorker, P. 1336, 1*14.

Alderaan, W, H. — "Ttta Results of Apple 1 Tuning
Investigations." i'roc. of the ooc. for Hort. 3c. 54-5*, 1915.

(33
140,

^34

(35

Ota

(36

(37

^38

1911.

(3*) Blair, I, 0. — Appendix to the Report of the 1 inister

of Agriculture on Kxperiiuectal Farms, Ottawa, Canada, p. 322

1*14.

Bachelor, L. 0. ft Goodspeed, V. K., Utah x. . ta. Bui.

1915.

Gardner, /. R. wre. iCxp. Ota. Bui. 130, p. 54, 1915.

B emett, I. R. — 15th An. Rept. of the Otorrs Sxp.
Ct. 1*03.

Bachelor, L. D. — Utah islxp. Ota. Circ . 12, 1*13.

Whipple, c. £. — Colo. 3xp. Ota. Bui. 11B, 1*07.

Van Alstyne, Edward — The W. N. Y. Hort. Ooc. p. 57,





-3-

-ircos of Additional Literature on Training.

'glieh .

(1) De La -^uintiney, H. — The Complete Gard'ner.
Now Compendiously Abridg'd, suid rsade of raore Use with
very considerable Improvements. By Geo. London and
Henry V.ise. Hi. 6, 1717.

(2) iwitzer, 3. — The Practical Fruit Gardener 17:->4.

(3) Hitt, Thomas — 2 £d. ft Treatise of Fruit Trees. 1757.

^4) Bucknall, T. J. D m — The urchardist or a ^ysteu of
runing and kedication 17y7.

(5) Harrison, . — A reatiae on the Culture and
Management sf >ruit Trees, 1823.

(6) Cheal, J. -— i ractical Yuit Culture, lc92.

<7) Udttle, J. — iy Book of i runing, W0»,

(8) Bunyard, G. — Apples and Pears, 1311.

^9} Bealby, J. T. —• Fruit Ilanching in British Columbia
nd. 1911.

D. — Pruning »riee of .xtieies for Coarser-

cial Fruit Growers, 1912.

French .

Du Breuil, i£. — .^ruit Trees, Trans. London, lo63.

Australian .

Moody, J. F. — Trie Pruning of Fruit Trees, 1912.

kacQonald, L. — The Lateral on Deciduous Fruit Trees, 1»12<

s^uinn, G. — Fruit Trees and Grape Vine Fruning, 1913.

Allen, ft. J. — Pruning, 1*13.

Aaeric ui .

Coxe, fta. — View of the Cultivation of Fruit Trees, 1817.

Elliott, F. R. — -ttliotVs Fruit Book, 1854.





baker, Chsj» fl
"\, —• Fruit Culturiat, 1866,

Todd, I. I, — The Apple Culturist, 1871.

Gregg, Thotaao — and Boole of Fruit Culture, 1860.

Strong, W. C. — Fruit Culture, 1885.

budd, J. Im and Hansen, N. K. — American Horticultural
Manual, 1903,

Funk, J. H. — Fruits for ^ennaylvania, 1*07.

tau.-i'i, F« \. — V'ne kMriMa IpplS irc^.rd, IV08,

Favor, £. H. — fruit Growers* Cuide Book, 1311.

Paddock, f. and Whipple, G. B. — >Yuit Growing in

id Regions. 1910

Fletcher, 3. t. — iow to Make a fruit Carien. 1906

Wilkinson, A. pie, 1*15.

United 8tates Experiment Station Reports and Bulletins .

Washington Kxp a Gta. Bui. ^26, Pruning Orchard Trees 1896,

Del. JSxp. Sta. Bui. XLV. The Pruning of To, ruit Trees
UN

Ya. Sxp. 3ta. Bui. 99 Growing the Apple Orchard 1899.

0. Kxp. 3ta. Bui. 61 rowing in Missouri

Purdue Uni« J*ixp. 3ta. Bui. 102 Apple Growing in Indiana
1905.

Colo, Exp. 3ta. Bui. 106 Pruning Fruit Trees 1905.

•':
. jlxp. 3ta. Bui. 91 -3ugge3tion3 upea the cs.ro of Apple

Orchards ly06.

*e*t Va. £xp. 3ta. Bui. 116 Starting Young Orchards 1908.

Vt. B*p. 3ta. Bui. L41 .pple Culture in Vermont. 1909.

liont, Xxp. 3ta. Bui. 97 Fruit Tree Planting in iront 1*81.





-5-

jrro .-.xp. Sta. Ot. Bui. 62 and 66 Apple Crowing in New
England 1310.

N. Y. axp. Sta. Circ. No. 13 Pruning i-'rult Tree* 1910.

kick, Kxp. Sta. Bui. 262 Suggestions on Planting Orchards
1310.

lid. £xp. Ha. Bui. 144 Apple Culture 1310,

Uiss. £xp. Sta. Bui. 147 Apple Growing in Mississippi 1911.

Vis. Kxp. Sta. Bui. 207 The Management of a Bearing Orchard
1911.

Wis. £xp. Sta. Bui. 201 ; 1anting the Coawercial orchard 1911.

Pa. Sxp, . Bui. 126 The Apple in Pennsylvania 1914.

Utah £xp. Sta. Bui. 140 Tne Sumaer .-runing of a Young
Bearing Apple Orchard 1315.

Va. £xp. Sta. Tech. Bui. 5 1915

Ore. iixp. Sta. Bui. 130 Pruning 1915.

Pomological Societies .

American Posiological 3oc. Proc.

Uass. Kort. Soc. Report.

Mass. Fruit Growers* Assoc. Reports.

Conn. Poaological 9ee.

Maine State rotaological Soc.

Fruit Growers' Assoc, of Kova Scotia

untario Fruit Growers' Assoc. Can.

western N. Y. Hort. Sue. An. Proc.

Peninsula Hort. Soc. Trans. Del.

Vt. Gt.vte fort. Soc. Reports

Worcester Hort. Soc. Transactions

Neb. Stute Hort. Set. An. Report

1648—

182.T-

1909—

1891—

1873—

163—

1669—

lo76

—

7

—

6

—

lti47—

1877





-6-

Wis. .'State Hort. Soc. Trans. 1871

Uinn. State Uort. hoc. An. Report 1883

Uo. 3tite Hort. 3oc, .-in. Report 1857

uieh. State Hort. ^oc. An. Keport 1872

Iowa State Hort. 5oc. Trans. 1869

Fa. State Board of Agriculture 1872

Ohio State Board of Agriculture 1867

Indiana otate Board of Agriculture Trans. 1866

Kansas State) Board of Hgrucuiture Report 1874

Va« 3t ite Board of .agriculture Report 1895

otate Board of Horticulture .

Uo. State Board of lort. Bui. 50 iruning Apple Trees
with some notes on their general care 191

Ore. State Board of Hort. Reports. 1899

—

riodicals.

Gardeners Chronical

Jour, of the Royal ^rt. Joe. of iuag*

domestic.

London 1841

London lti46

Rural New Yorker Kew York 1850 to date

Country ^entlauian

The Fruit 3rower

Better fYuit

Albany and i nil. 1853 to date

,. Joseph Vo. 1889—

Portland Oregon 19

Canadian Horticulturist ronto 1878 to date
















