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INTRODUCTION

Fluctuations in the price of apples is caused to a large extent by
Buctuations in the total production of -apples. There are many
causes for annual fluctustions in production, but high or low produe-
tion over & period of yeurs is the final result of increases or decrenses
in the planting of trees.

When prices are high over a period of years tree plantings are
incressed, and when prices are low the planting of trees is slowed
up, and many orchards are neglected. A comparison between
prices paid to farmers for winter apples and wholesale prices of all
commodities shows that with few exceptions the prices of apples have

. Acknowledgment |3 due the following for assistance in coliecting and eritleally examining the deta:
5. W, Fleteher, R, . Anthony, F. F. Lininger, and R. I, Sudds, Pennsylvania State Colioge of Agricul-
ture; H, L. Crane, P. A Eke, E, Angele, and Allag Tener, West Virgittln College of Agrietltyure; F. F,
Achreiderhan, F. W Hoftman, sud H. 0. Coville, Tempersry Field Agent, Virginia Agrionltural Experl-
ment Slation, Virginis Polytechnic Institute. Credit isalso due to the many apple growers and others
who furnished tha data.
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been fower than the general price level during each of the years from
1914 to 1924, inclusive.

In the Cumberland-Shenandoah region many trees in commereial
orchards {hat were set out years ago have but recently come into full
bearing. Commercial apple production has incressed considerably
in the Tace of increased production in competing areas.

In late years cconomuc distress among the apples growers of the
region has been widespread, and many orchardists have found it
difficult: to meet operating expenses.  In mauy instances the growers
must decide whether it 13 worth while for them to put into their
orchards the time and money which the best practices and methods
seem to requuire or take what they can with the least possible expense.
In order to reach an intelligent decision or to aveid similar diffeulties
in the future, an understanding of the underlying causes of the
presens economic distress and the fubtre possibilities of the apple
industry are essential.

Accordingly, in 1925, officials of the agricultural colleges and ex-
periment stations of Virginia, West Virginia, Pennsylvania, and
Maryland and of the United States Nepartment of Agriculture,
met at Winchester, Va., to discuss the various problems of the
apple growers and to formulate plans for definite research projects
that might scem advisable. Need for resesrch in many different
technical fields was disclosed, and in order to arrive at definite plans
of work, cominittees were appointed to assemble available data and
formulate the cooperative recearch projects which seemed advisable.
A crommittee was appointed to cover each of the following phases of
the subject: (1) Rootstock problems, (2) economics of orcharding, (3)
uniform spray service, (4} rosy-apple aphis, and {5) correlation of
current research projects.

This bulletin eontains the results of a study made in Virginis,
West Virginia, and Pennsylvania under the direetion of the com-
mittee on cconomics of orcharding. The committee felt that, pre-
Hminary to a study of the marketing and production problems of the
growers, a survey should he made fo determine the extent of crop
[nilures or low apple yields and the reasons, This preblem was
deemed of first importance because the orcharding of the region has
developed vapidly and In comparatively recent yvears and under
widely varying conditions of soil, topography, elevation, and methods
of orchard management. )

Commercial orcharding in the region has developed almost entirely
within the Iast 30 years. Between the years 1899 and 1919 the rail-
road shipments of appjes increased to six times the size of the 1899
shipment. Prior to taking up the apple enterprise a large percentage
of the growers were engaged in grain and livestock farming. The
transition to apple production was not in all cases accompanied by
a complete understanding on the part of the grower of the require-
ments necessery to get a crop of apples one year with another, With
the exception of a %ew large commercial concerns, very few growers
selected and purchased land which they thought was peculiarly suit-
eble for orchard development. Most growers planted their orchards
on the farms they already owned, and since many of the farms did
not have the soil and air drainage best suited for apple production
many of these orchards were on unsuitable sites.

It has taken years of experimental work to defermine the most
successful present methods of soil and tree management. Since the

ek
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FACTORS INFLUENCING THE YIELD OF APPLES 3

orchards weré usually introduced ns an additionsl enterprise to an
already large number of enterprises existing on the farm 1t bas
often been the case that the farmer had foo little time and insufficient
information, to give proper attention to his orchard.

METHOD OF STUDY

Tt was generally known before the study was undertaien that
several factors were influencing the yiekls obtained by different grow-
ers. Sineo few growers kept complete records of their business opera-
tions il was necessary o prepare u schedule upon which the experi-
ences of a great many growers could be recorded.  Careful estimates
of yiclds were abtained over & six-year period and in each cuse the
grower was asked to give the cause of low apple yields and to esti-

-J\:f//
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Fia. |.—PRINCIPAL  APPLE-SHIPPING COUNTIES AND COUNTIES IN WHICH
SURVEY WAS MADE OF THE CUMBERLAND-SHENANDOAH VALLEY AND
PIECMONT APPLE SEQTION FOR THE STATES OF PENNSYLVANIA, MARY-
LAND, VIRGINIA, AND 'WEST VIRGINIA
Car-lol shipment dots do not indieato any movenients of upples from Iinppnbanocck County,

but it Is incluted hero breatse many apples are shipped from points ontside the conaty, sines no

rajipond enters the county.
mato the amount of loss due to the various causes. The men who
obtained the records were well trained in their respective professions,
and cach had had considerable experience with orchard and farm
problems.
CHARACTERISTICS GF AREA STUDIED

The orchards observed in the summer of 1926 are found in Frank-
lin, Cumberland, and Adams Countics, Pa.; Jefferson and Berkeley
Counties, W, Va.; Frederick, Rockingham, and Augusta Counties in
the Valley of Virginia; and, Rappahannock, Albemarle, Nelson, Am-
herst, Franklin, and Patrick Counties in the Piedmont section of
Virginia, (Fig. i.) The four-year average (1922-1925) car-lo$ ship-
ments of apples for each important apple-producing county in the
region is given in Table 1.
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€

Tanue L—Counties in the C-'mnbcrlrznd—Shcnandoak Valley and Piedmoni section
having an average annual shipment of 100 or more cars of apples, 192219251

Stata snd county Aversge State snd county Average
shlpments shipmionts

Pennsyivaning Cars :
Adams
Cumberinnd
Frauk)i

Virginia—Continged.
1

Rackingbam_
Shenandonh.

BITER
Antherst_ 2l West Virginka:
Angusia_ 5 Derkeley
Bedford __ ; Muamnpshirg
Reletonrt i Jellerson
Clurke..._ : Mineral_
Culpepar . Morgan
Faneuior

tTha eat-lol s_hipmenls_ reporied for the ditfereal connties were not in all eases indicalive of tho com-
mereiad privluction. For insinner, Happatmnnoeek Connty, Vi, pradoces any apples but hies no eaedot
evemnent from withln its borders, ns sl earonds of uigdes suve from poims in other counties,

Fig. 2—A typieal Yellow Newtown (Alliemarle Pippin) oreherd In n mountain cove'of Nelson
Caunty, Va, Orcherds in the Piednwnt seetion are frequentdy found on verv steep and rupeed
land, wiiich perhaps accounts for tho rather hirpe number of missing troes.  The riak dark sall of
these coves is J)urliculursy well snited Lo the production of the Yeliow Nawiown, Afr dreinngo
in mest orchards thoe are simflarly located is Boud -

Orchards throughout this region are found Talong™ the mountain
slopes, on the foothills, and on the rolling and level land in the
valley. ~ “Apple Pie Ridge” which extends through Frederick
Counfy, Va., and Berkeley County, W. Va., is particularly well
suited fo the growing of apples on account of soil and air drainags.
Orchards in this region are found on many different elevations. The
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ususl elevation is around 600 to 700 feet; other elevations range up-
waxd to approximately 1,500 feet. In general it may be saic that the
valley orchards are on gently roliing land, bub outcropping limestone
offers some obstruction in the use of tractors, spray, and other
machinery. Orchards in the Piedmont section of Virginia, on the
whole, are on much more rugged land; some of these orchards are
correctly termed ““mountain orchards.” (Fig. 2.)

The number of orchard blocks observed in the sbove-named
States arc as follows: Pennsylvania, 101; West Virginia, 114;
Virgiia, 279; or & total of 404 orchard blocks. The total acreage of
all orchard blocks studied was 14,735 and the total number of trees
561,680. (Table 2.}

Tanne 2—Ovehard blacks fncluded in the survey, by Siates and sections, 1926

Stnto andd seetion Tiloeks Avres Frees | Varleties

Virgining Nuwher | Number | Number | Nuwmber
M kv

alley.... ool I I I 4,168 | 167,677
T EEEEEL & o e e e v m s ek mam e dm b Ao aoammmmaerameue 155 4, 317 | 108,600

Total bt 8,470 | e |

West Virginia:
Borkeloy County, 1) , 95, 75
Jolerson COMBLY . oL cmeanaoo - - [ 46 » 60, 375

L'otil 1,70 153, U256

Peapsyivanhn
North Monntrin, ... 2 5.532
Civveneastlo
Wa yneshoro
Fuirheid...
ighersville,

York Snrings
Cumberiamd Connby_ o ...,

Totand

Total, all States.. o oaeenoon

#LOCKS OF TREES STUDIED

All trees of one or more varieties set in a particular unit were
considered as constituting an “orchard block.” 1f an orchard block
contained more than one variety, each variety wus known as a
“yarictal block.” The survey included only blocks of frees which
were 15 years of age or older in 1926, The data were obtained for
one to three blocks of trees on cach farm visited, depending on the
location and variety of the trees and the amount of time the grower
could give the enumerator. The distribution of blocks by sizes, 18
shown i Table 3, mevely indicates the number of blecks of various
sizes and nob the frequency with which orchards of the different sizes
oceur in the rvegion. Only those orchardists who had been in the
region for a number of years and who knew the details of their business,
were interviewed.
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TavsLe 8.—Number and size of blocks of trees studicd by sections, 1996

Blocks stadbed

Sfzo of bloeky In acres Virginin Wost Virgiuin Pennsylvania

Al soctions | Vall Piad L | Berkel JuiTe
nliey IR EGn vrkeley ¢lTerson
stetion section County County | Al sections

Number Nunber Number Number Number Number
10 or loss 142 2 Bt 2

11tads,. . iig F X
0
!10

L5 - N

AGE OF APPLE TREES

Of the cight leading varieties in the blocks of trees surveyed, the
York Imperial and the Yellow Newtown were well represented in the
old-age groups. The York Imperial has held its place in recent years
but the Yellow Newtown appears to have lost some of its popularity;
only a few trees were found that were betwoen 15 and 19 years old.
The Winesap and Ben Davis have been grown in quantities for many
years. Stayman Winesap and Delicious, velatively new varieties,
are now well represented in the region. Few Stayman trees were
found that were more than 25 years old and no Delicious trees that
were over 20 years old.  Relatively few Grimes Golden of 25 years of
age and older were reported, and fow of the Arkansas (Mammoth
Black Twig) variety of trees were over 35 years of age. (Tuable 4)
These figures do not represent the recent trend in the development of
specific varicties in the region, but they indicate the relative propor-
tion of trees of the eight leading varietios that were over 15 years old
and whether the variety is of long standing in the region or of more
recent insroduction.

Tanur 4-—"'rees of eight lending varietics of the orchard blocks studied in Virginia
and West Virginia, 1926, clussified by age !

Trees reported by ago

Variaty . "
o0l | 204024 | 25t029 | 3itads | 35 venrs
yours yonrs ¥ours years | nnd aver

Nuwber | Nember | Number | Nuember | Number
Yook Irnperial 5. 38, 559 17,118

Winesap . __ R iy . 35,426 B, 347
Hen Davis. . i}, 851 20,0 15, W

Sthyman W an
Yellow Newtown

Qrimes Qolden__ ..
Arkiinsag (dintnmath Binok
Lrelicions

P A small perceninge of the trees in the orehend blocks stidied is not ineluded Ieenuse the e of the troes
was Boeb reporied.

YARIETIES OF APPLES
Apple trees of 48 varieties were found in the orchards studied in
Virginia and West Virginie. Similar data are not available for the
Pennsylvania orcherds studied. Of these, seven varieties—York
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Imperial, Winesap, Ben Davis, Stayman Winesap, Yellow Newtown,
iritues Golden, and Arkansas made up more then 90 per cent of all
the trees included in the survey. The York Imperial is an important
viriety in all distriets studied ; the Winesap is of partisular importance
in the Picdmont scetion of Virginia: the Ben Davis, Btayman Winesap,
Grimes Golden, and Arkansas are rather generally grown in the regton,
and the Yellow Newtown is found almost exclusively in Virginia
ourticularly in the Piedmont section. The Gano, Jonathen, an
Il)(‘lit".iuus are grown on a number of ferms in both sections of Virginia
andd in West Virginia.  The Bonum is rather important in the upper
Piedmont of Virginia; King David is of importance in the Valley of
Virginin, and Yellow Transparens is found in goodly numbers in
Borkeley County, W. Va.  {Table 5.)

Tanry Bo—Ceiginal number of trees planted by werieties in the orchard blucks
studied 2 Virginia and West Virgluia

Virginin West Virginla

oviad v Totn!
Variely troos . e ) .
Valley  [Pislmont] Terkeley | JefTerson

seetion U sectlon {County ? Cotnty

1
Ntmber | Number | Number § Nuvitwer | Number
N ork TN e cmmesemcae tarasaemas e L U3 it} 44, SN0 47, B4 4
Wihnesopy . Lo I ¥ 4, 32 7, BT Rl
Bep bovis o L L o .. 7 : &, 475 57
7, 8U7 11, 1% 10, 134
50

Stn{mnn Woiesnp. L evama s .. .

Y oellow Newtown (Albenmrde Plpping. A ; W, 081
Eiefames CHaBIetY o o . L aeeiiie e LT 3 1,215 12,437
srkmasas (A ammoth Biack Twigd, ... . I B85 - 2478
Prellelsl o0 o0 emas iimmeeis ees 805

Bt - .

LT 1

Juribhae B T,

NorUwesters Geeendog oL

Yoeliow "Pramspaerenl o0 _ L aaa. ool ool e
THeR B Lo e s e
LT T 1) P, v i
Ty ad LAmdwrtawhy oo e ooy
Home Beanly . e e
Thoael (Apple of Comsmered) . ...
Colling (¢ I:mniainn)_ P,
July (Fourth ol Julydooe ool oo om coaeas
JWry . ieiaseaiiemian s
el y MY, e e e el e e mmmaes

TN . e e sacpam o
Madden IS e e

AR L e

Lirvenstein. ..

Sturk ..

Nakedwin. ..

Arkonsas e

Ienry iy, .

lwwepr

el Astrachan.

Bnekinglmm, .

kinngrl

(Hhver Red (Senator)

JelTeris ...

i, L

Halls {Bowles Cienel) {3

Misgoud Iplne. oo i
Winber tandise ( Paradise Winter Sweat).
R TEELEET 1

Hiunbe Gslnaud Greentng

Fall £ beese

Virglnin Beouly.

Rubinson., ... .
Worthern 8pY. ... oiiiiiien s ea- .- . 2 L

Tolsl L L Sa e Cemmaeaean s s |, 54y | 17500 | 103,657

I Do ot hnehide Wie pitmbaer of trees plinted lo t orebard bleck in Augusta County,
1 K00 Lrees of ook oown varletles are oot lneluded.
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YIELDS OF APPLES

The five-year average yield for 441 orchard blocks studied was
1.2 barrels per tree, About 11 per cent of the blocks of trees yielded
one-half barrel or less per tree, and nearly 40 per cent produced 1
barrel or less per tree annually. Only 6 per cent had yields of more
than 3 barrels per tree, and slightly more than half of the blocks
yiclded 1.1 to 3 barrels per tree.  (Fig. 3 and Table8.) Undoubtedly
¢ part of these variations in tree yields are caused by variations in
the ages of the trees.  Yields of one-half to 1 barrel per tree are lower
than should reasonably be expected if the trees are properly located
and tended, oven for the youngest trees included in the survey.

ORCHARD
BLOCRS
PER CENT

a0 .
35
30
25
20
15
1o
5 l
0

Under 0.6 06 =g I 20 2= 30 Mare than 30
WIELD FER TREE IN BARRLLS

Fla, 3.~0RCHARD BLocks CLASSIFIED BY YIELDS, AVERAQGE, 1920-1526

Approsbualely fwo-thirds of the erchard blosks stirdied In Punns‘(lvﬂnin, Virginia, and West
Virginta had avernge vields of 0.6 te 2 harrels por tree for the poriod 199221024, Oniy & per cent
!hmi wverngy ¥ields of rmore Bhan & barreds, nad 10 per cent bad averege yiclds of one-haif Larood or
cuy [ brow.

Lanns G-—Nuwmber of orchurd blucks with specified yields per tree, 1082-1526

3locks of trees DPoreontnge of totn) namber of blocks

Yield per treo In
burrals Pennsyl-

vaoin | vosiola West | pgiat | PNl wipainig | WSt [ ey

Virginin vania Virginla

Numher | Number | Number | Number | Per cent | Per cent | Py ccnt. Per cent
5 T30 14 40 8 i1

8 and fewer. ..o i N 0.7 12.%

L T 7 jLE 2 121 i3z 323 220 27.4
[ n 101 42 170 434 3.8 |5 e
AR ¥ N S i1 a5 3 £ %8 N 2.1 15.7
Merg than X .. H £ [ 26 132 47 55 58

3§-ymr wvorage, 1637-1924, all varlcties, Ddals an ylelds in ench of tho 5 yoars were obininod for only
411 blocks,

A elassification of orchard blocks by yields per tree for cach of
the six years, 1921-1926, shows considerable variation from year to
year in the number of orchards in the different yield classes, but it
ikewise shows that during each of the past six years (1921-1928)
only relatively few blocks of trees yielded more than 2 barrels per
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tree. (Table 7.) The heavicer-yielding orchards of to-day probably
have n relatively large proportion of the York Imperial, Yellow
Newtown (Albemarle Pippin), Ben Davis, or Grimes Golden. The
Delicious, Stayman Winesap, and to & less extont, the Arkansas
{Mammoth Black Twig), and the Grimes Geolden are among the
more recent plantings in this region), and many trees of these varie-
ties mey not yet have abtained the full bearing age. It has not
been possible to determine exactly the influence of variety on yield
per tree, but the date indicate that the York Imperial yiclds rels-.
tively well in all sectiuns studied; the Yellow Newtown yields well
in the Piledmont section of Vuﬂmm, and the Ben Davis yields
well in this enfire region when giveu proper care. Vareties of the
Winesap family appear to produce relatively low yields, olten
because of the poor pollination facilities.

TanLe T—Nunber of orchard blocks with specified yields per lree, 1921-1928

Crebard blocks
Yiold per lree In barrels *

92 wn 1023 1024

Nrmber | Number | Number | Number
A8t 185 114 34

0 m B 06
28 8 125 137
13 17 53 o6

4 22 82 &

AN varieties.

In the Cumberland-Shenandoah region the orchards varied in size
from a few acres to more than 1,000 scres. With the low ylelds
obtained by many, an orchard of loss than 20 acres does not assure
the owner of more than s moderate gross income at best, and in
times when prices of apples are low the net income is small. It is
possible to make a small orehard $hat is well located and well tended
an important source of income in connection with other farming
operations, but o practice of neglecting their trees seems o he rather
prevalent among small orchardists, and under such conditions the
orchard is often & linbility instead of an asset. The large orchards
are usually operated in a more businesslike way, and when prices
are favorable, returns from them are relatively good. When prices
are low the difficulty of paying expenses is incressed in comparison
with the small orchard beceuse of the large cash expenditures for
Iabor. Any orchard musé be properly located with respect to eleva-
tion, soil, and shipping facHities and must be handled according to
the best known methods if it is to return a fair reward foc the capital
investod.

CAUSES OF LOW YIELDS

The variation in the yield from year to year in different orchards
is caused by a great many factors, in addition to age and variety.
Low yields are usually attributed by growers to the followmg factors:
Frost, offyear, faillure of fruit to set, hail, disenses, msects, and
drought, When orchards are locnted in frost pockets, or in poor or
shallow soil, good yiclds in all years are not possible. Further, low

72640°—27-—2
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yields may De the direct effect of poor and indifferont management
cither of the trees or of the soil. The opinions of the erchardists
interviowed in Virginia and West Virginia as to the relative impor-
tance of the various causes of low yields are shown in Figure 4 and
for the four principal varieties of apples in Table 8.

Tantn 8.—Number of varictal blocks in Virginin and West Virginin, the owners
of which reported reduced yields due fo | rost, offyear, failure of fruit to set, drought,
hatl, wel weather, und other canses, 1022—1935

1
i Frost Oilyear Aiaflure of fruit Lo sot

Virlely

!!'.)22 3 Lo JU2S 1022+ 1923 | e | 028 | 1o | oo | rood | 1925

]Nu Al Ninz= Nt Nitviel N S-Sl St Naows) N m- Noon- Nuti-
ber [ ber § ber { ber | ober | ber | ber | ber | der | ber ber
Ban Dnvis_ - 18 ] £ € &1 15 i) 3 4 1}
Yollpw N
e Pippbedo oo o k 17 H 0 3 Tl 15 k] 0 7
Witwesnp LU - it ¥ g 17 b 44 )
York Legwriol .-, _ . 1 2 i i kiid] iy Pk 5 450 108 11 13

e , . Drought, Bnbl, wet wenther, umil
Inseets ainl dlsenses " ather cnses

Variety .

i ¥ jii=2 ’ 1925 1622 1623 104 1023

Niewnber | Number | Number | Ximber | Naber | Kiember | Number Number
TNen Trawvis,oooo. 1 1] o0 23 1 27 41 58
Yellow  Nuw

nirle Pippingd . o A J{)] 1] 1
Winestip. . ool . &1 14 4
York Bmpesind. . 0 L_L 11 il 5

3 0 8 25
i y o3 : 51 #4
53 [ 5 H ; 60 112

Growers attributed more losses to [rosts and freezes than to any
other single cause.  Many orchards are. damaged by frost or freaze
every yeur, and in some years the damage is particularly great. In
1921 frost or freese caused an almost total loss of crop throughout
the region, It was again particularly severe in the northern portion
of this region in 1922, In 1923 & frost bit the southern end of the
region, and in 1625 frost again hit the northern sections very severely,
It will be noted from Tigure 4, however, that, in the opinion of the
growers interviewed, other causes in the aggregate were more
1mportant than frost in the lowering of yields.  Next in importance
to frost is what is termed “offyear.” A considerzble reduction in
yield was attributed to [ailure of fruit to set. Insects and diseascs,
drought, hail, and unknown fuctors were given as the causes of o
considerable proportion of the losses.

FROST

The upper part of the Shenandonh Valley suffered greater damage
in 1922 than did the lower section of the valley or the Piedmont
section; in 1923 the condibions in this respect were reversed, according
to the growers’ reports of damage. In the upper part of the Shen-
andonh Valley and in Pennsylvania the three years 1922, 1925, and
1924, in the order given, were severe for the growers whose orchards
were on poar sites, In 1923, 1922, and 1926 frost was severe in
Alberaarle, Neison, and Franklin Counties, Va. In 1023 and 1925
the Irost drniage was outstanding in Augusta, Amherst, and Rappa-
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hannock Counties. The freeze in 1921 was very destructive to the
apple crop in all scctions except for a few isolated cases. (Table 9.)

In this rogion the average date of blooming and of tho last lalling
frost in the spring are very nearly the same. The low temperature
dangor point for %]‘llit- blossoms, or for fruit just set, ranges in most
cases [rom 27° to 20° F.* DBuds will withstand somewhat lower tem-
peratures than blossemns.

In most of the years when frost damage was heavy the apple trees
hloomed earlicr than usual. There is a great deal of variation in
spring temperatures from year to year and, since for most plants the
temperature st which vegetative functions begin may be taken at
43° 1" ¥ there is a great deal of variation in dates of blooming.

Orchardists are often inclined to overestimate the damage to their
crop of a frost at blossom time, for there are usually many more
blossems on a tree than are required to set a full crop, and a frost that
leaves n [aiv perventage of blossoms unharmed may cause po Serious

reduction of the crop.
PER CENT OF CROP LOSSES
0 : 20 100

e R orrywor Foturs of ¥ru.t 0 set [Co]#nsects ana ciseares [ Jotmercovazs

Fia. 4—CRoP LOSSES ATI'RIBUTF%BQEO‘ glaEl'FFERENT FacToRs By GROWERS,

Fraat Is less rusponsible for Losses to the apipte erops of the region than is generally theught. On
e farms stuclivd, olyesr, Mmilure of froit to sel, nseels and disenses, and miscellaneous ciiuses ars
responsible for frant one-hel!f to more Lhan three-fuarkhs of the totnl losses (luring the various
yoars 1R te 1025, Duin for 1921 nra not inchudled beciuse of the severe frecze. aln for 1926
are pob incladed on aceowt of the nmsiolly yornlble growing serson.

TanLe O.—Percentage of orchard blocks the awncrs of which reperted frest damage,
19811528

Sipre anul conmly ();:lﬂ:-irsﬂ [Rrics 1925

Virginin: Nmber | Pereemt | Percent | Prreend Per cent | Per cent
114 [T SR 41 s 26 48 7 43 o
itockinghan
Froderiek oo caace van . =
Albomnrle . ..o n
Happalintnack
Amhorst, caeaao .

Nelson .
Frankiin.
L&YY o T R

West Virginis:
Berkeloy . .o aaaaa
JoilTerson

Penosylvaning
Secligns—

North Mpuntain . . ...
Greeocastle ... o
Whynesbarno, .
Fairtield. ..

York Springs.
Cumberiand
Biglersville ooaa o o Lo

—
F I L= ]

* No dnta.

1 Smith, J. W, Agricultutsl Meteorology, 1920, . 1 ibid., p. 67.
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There is a very close inverse relationship between the mean spring
temperature and the production of apples. The period during
which temperatures apparently have greatest influcnce in deber-
mining the blossoming date is that from February 7 to March 21,
The correlation cocfficient between mean temperature for this period
and tho percentage of average apple yield in Virginig s —0.70.
The dats are shown in Taeble 10. The relationship is illustrated in
Figure 5. Analysis of spring temperatures at official stations of
the Weather Burcaw, and total production of apples in Virginia for
the years 1906-1925, indicate that if the temperature for the pericd
February 7 to March 21 is above the normal it may usuallaly be
expected that blossoming will be early, that many orchards will be
damagoed by frost, and that yields will be low. Conversely, if the
mean tempernture for this period is below normal, blossoming will
be delayed, and yields will usuelly be good. In 1921, for example,
the season was unusually early, apple trees bloomed about thres
wecks oarhier than usuel, and & freeze killed most of the crop in the
entire region. On the other hand, 1026 spring temperatures were
below normal, blossoming was delayed in many pleces, there was
little frost damage, and one of the largest crops on record was
produced.

Tavue 10.—Relation of average lemperatures, February 7 to March 21, to apple
production, Virginia, 1906-1925

Avere Average

el | Total nple ‘ LMD | Total appla
Febp, 7 to | Provivction Feb. 7 to | Production

Mnr 21 Mar. 21

° 1,000 bushels °F 1,060 bus?i;g
]

G

SEERE

RN =Yy

e

#3

At six official stations of the U, 8. Weather Burenu lnmted in the apple-producing 5action of Virginia,

Some orchards seem to be so located that they arc troubled with
frost almost every year. Practically all orchards were frozen in 1921,
with the result that there was practically no erop in the region. A
more normal trend of yields is represented in the period from 1922 to
1925. The numbers of growers reporting damage or no damage
from frost during the years 1922-1925 and the average yields per
tree are shown in Table 11. In general, average yields for the four-
year period were lower in the orchards which had Trost damage three
or four times in the period than in the orchards which had no damage
or which were damaged in only one or two years. It is evident,
however, that frequency of frost damage alone does not account for
all the variations in yields,
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Tanrx 11—Frequency of frost damage and average yield per (res, by varielies, for
the four-year period, 1022109251

No frost Frost once Frost twica Frost 3times | Frosl 4 times

Vauriely Aver- | Aver- : Aver- |y, Aver- Avor-
prhe Varla A Vgﬁl& e ario- Varle-

age age
viela || S8 | picla | F e | A8L | yiel | il
per tree] P UERE | Hae (rea S | por tres| POCEE L ar tree| MAPCES | ner tres

Vuriie-

MWwmber| Berrels | NMumber| Burrels | Nuusher| Barrcls | Number| Barrels | Nusaber| Barrels
York Imperiol B& 123 73 . 50 1 50 a2 . ] 0.
lien Davis . 41 180 . 17 1,03 | None. | MNaone.
Winesup a8 1.1 3z . 15 .85 i L0
Bty Winasng . 25 1.0% ] . i LAQ 5 .37
Mrimas Gohden 13 118 L] 5 .00 2 Ah
Tullow  Newtown )

{Albowmarls  1%ip-

in) 3 1, 41t i 1,28 s
Arkansns  {Mam-

moth dnck Twip), 27 LBl 3 E it 1.15
Tulbelous. ... ... ] 136 1 24 2 64

P Data for 1921 nob Inglieded an wecount of the desirucbve (reezo.  Dala for 1920 not inehuded beepuse of
1 plmost eomnplote freedow frean frost Jomnge.

TEMPERATURE™ PRODULTION

OCGACES i i 1 | QUSHELS
FAMRENHELT — Bruduetian WILLIONS

— == femperaorure

46 - _ s

. \ | ;
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|
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. : \/
'.a‘J V

" " M L ) L I L
32 1506 1908 1510 1912 Iats 1316 1218 1920|222 1924

* Average for peeied (Fab 7-Mar 21}

Fia. 65, —RELATION OF TEMPERATURE, FEBRUARY T-MARCH 21, TOo APPLE
PRODUCTION

An analysis of temperatiera dakn Tor Lho vonrs 1806 to 1923 frain six ofliclsl stations of tho Unfted
States Wenther Bureiu Iovated inthoe apple-producing seetion of YVirginfa shows that tho perled
turing which temperatures have tho grentest inflience on the blnssoming dute of npples is Feb-
runry 7 to Morch 21, Tomperaturo above normal for this peried usunlly indieates early blos-
soming noed rodoeed ¥ields from frost, and emperatur below normnt delays blossoming, o condi-
tion Mvoruble lo gued yiolds.
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This investigation brought out the fact that the air drainage
afforded by the elevation of an orchard site above the immedintely
surrounding land is a very large factor in the elimination of frost
damage.  Orchards on clevated sites gave better average yields for the
period 1921-1926, and there was also less variation in annual yields
for such orchards in comparison with yields for orchards with little
or no clevation above surrounding land.

Each orchard block investigated was classified by the observer as
having either good, fair, or poor air drainnge. Yields pertree for the
period 1921-1026, in orchards classified as having good air drainage,
avernged about one-third more than in those orchards where air
drainage was poor, {Table 12.}
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Tapre 12.—Relation of air drainage to yicld per tree, Virginia and West Virginia
average, 10211926

Qoo wir ek Popr adr drubnage
B

Varletnl "l Varlotnd Ylehd
bineks fr tres Iocks pr breo

Viurlby

Nuznber Barrels
I
I
i

FLLE TN
Cielmed (akdon
Yellow Nowtow: a—- 1

Yook lmpwrint.

Numiber Barrels
HE

&
E 44

There is a considerable variation botween sections in the pereentage
of the orchard acreage having poor air drainage. (Table 13.) The
acreage of the orchard blocks with poor air drainage varies from almost
none m Roclingham and Patricle Countios to 39 per cent in Freder-
ick County, Va. BEvidently this factor was not given the constdera-
tion it should have had when the sites for many of the present orchards
were selected.

Tasre [3—Perernlage of arec of the orchard blocks studied that had peor air
v drainaye

Acrengo of orelinrds Acreage of prehards
stridied sheyel fock

Slate, woetion, nad county Pereentaga || State, section, nad county Percentago

P, of totnt of totnl
Potal 1y ving pnor hnving poor
sir denfnago e deninnge

Virginin: v Wuost Vieglnia: Fer cent

Yetdoy— Aerex Percent | Bierkaloy

Asggrustn . 1,957 K] Jueiforsog

Frodericl, | . : E Pennsylvnnla:

Havkingla e North Monntain. . __
Pledmont— {ireencnsti

Adbemule, . : Wiynesiioro_

Actebrerst, ; Inir fici:)

Franktin, : K Blglorsville

Nedsay. o at ik E Yark Springs. .

T+ R | 53 Cunberinnd

Ruppidmaneck

In ench section there are many orchards on sites that heve good
air drainage, and there are many good sites still available for orc ard
planting on which it is to be expected that frost damage would be low,

Great advantage may be had in selecting a location for an orchard
where the local surface is uneven, if only the higher elevations are
taken. (Fig. 6.) Pockets from which cold air will not drain are
particularly to be avoided. The importance of this matter was
repestedly pointed out by different growers, Orchard surveys by
the Weather Bureau in the Western States show that on a frosty
morning a rise of 50 fect on p slope will sometimes cause the ther
mometer to registor a_temperature 10° to 20° F. higher than that at
the base of the hill.  Tn the Bast temperature variations as a rule aro
not 50 pronounced as in the drier western sections, but there is often
suflicient difference to protect fruit on the higher grounds.
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Fig. &.—Tha grehard shown in the boekpround bos mever hnd & crop fsilure. Tt hos encugh

slevition (nbout 30 (eet) and a wide dreinsge basin, v hich iusure it aguinst frost dampge

10, 7.—A logation where orehards have (roruently st nuach fruil in hilstorms—the leewnrd (i
tlis cnse vostern) side af & mountsin gap. Tho general appearanes indieates s logative ot herwise

favoralle
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HAIL

Hail frequently damages the apple crop in some orcherds in the
Cumberland-Shenandosh Valley apple region, both by reducing the
yiclds and by lowering tho quality of the fruit left on the trees. In the
period 1922-1926 some damage from hail was reported cach year, but
Imrl;iculnriy in 1924 and 1925. Apple growers whose orchards were
ocated on tho immediate leeward (eastern) side of mountain gaps
reported more frequent damage than did other growers. (Fig. 7.)

Orchards should not be set on sites where hail is known to occur
frequently.  Where orchards are slready located, hail damage must
be considered as one of the risks of the business which may sometimes
be serious.

DROUGHT

Droughts occasionally damage the apple crop in various sections
of the velley.  Drought affects first, and most seriously, those orchards
located on nilisides where the soil layer is thin, is lacking in moisture-
retaining vegefable matter, and is subject to washing. Orchards on
locations that are favorable from the standpoint of an elevation that
gives good aic dreinage and protection from frost, frequently suffer
from drought, which results in small-sized fruit and s general lack of
thrilt in the trees. Orchards with deep soils, well supplied with .
humus, suffer little from drought. Thin seils and soils in poor tilth
may be improved by regularly plowing under green crops that have
been grown for the purpoese.  YWhere soil washing is serious, sod must
usually be maintained or the orchard must be terraced.

Drought damage was more gencral in 1925, as reported by the
growers visited, than in other years. Drought damage is associated
with certain locations, and in the opinions of the grwers only n few
of the blocks studied were seriously affected.

SLOPE

In the 494 orchard blocks there were 486 groups of trecs, each
containing a single variety, located on a definite slope, for which the
yields were recorded.  Forty-two groups of trees had no noticeablo
slope.  Of the 486 groups of trees, 170 were on an eastern slope, 96
on a southeastern, 93 on a western, $9 on a southern, and 38 on »
northern slope. A slope Is important in comparison with a level
arca lurgely because 1t insures a certain degree of atmospheric
drainage. If » nearly level area has adequate air drainage, a slope
would offer little or no superior advantage. The relative merits of
slope in uny particular direction depena ulinost entirely on the sur-
rounding topography (which governs the direetion of prevailing
winds, storms, and air currents} rather than on the direction of the
slope itsell. The slight- diffcrences in the reported yields in these
orchards indicate that for this region ss a whole the direction of
slope is not an important factor.

S01L8

The seils of the Cumberland-Shenandoah Valley and the Piedmont
section studied are, in general, suitable for apple nroduction. In
most of the sections, however, there are soils and soil Srmations on
whiclk orchards show effects attributable to poor soil conditions.
Such soils should be avoided. Thin shale soils lying on hardpan or
rock, and otherwise rich soils of shallow depth over rock are of this
kind. (Fig. 8.} Trees planted in the poorer soils do not thrive and
those planted in shallow soils, even if the soils are rich, are likely to
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be short lived and to suffer {rom soil exhaustion, drought, and discase,
There is an abundance of rich mellow soils with deep well-drained
subsoil in the region, and the best orchards are found on them.

Soils that were originally suitable for orchards may lose much of
their value through unwise treatment or neglect before or after the
orchard is seb. The observers noted many orchards in which the
soils were delicient i huwnus and were unretentive of moisture. A
site which is desirable because of elevation and other factors may
lose tts value for profitable orcharding if care is not exercised to keep
the fortile soil in place. Soil lacking in humus will wash away mere
casily than soil well filled with decayed vegetable matter. It was
estimated that about one-eighth of the total orchard scereage in one
locality was made unsuitable for profitable orcharding because of

116, B—~8olid rock semetimes kies under n vory thin layer of soil. The apple tree finds very

mpager support when pHanted in the thin top layer beeause of Inck of moisture und plant food
soil washing. The yield per tree on the part that was badly washed
avernged one-third less than the yield per tree on the remainder.
Soils in orchards on hillsides should be kept well filled with humus,
or should be terraced, or kept in sod, depending on the steepness of
the slope, the character of the soil in any particular case, and the
relation thercof to soil washing. (Fig. 9.)

CULTURAL PRACTICES

The prevalence of relatively low yiclds of apple trees in the region
seems to be variously associated with factors other than direct damage
from [rost, hail, and drought and the depredations of insects and
disease. Soil and tree management vary greatly in different orchards.
Although it is not possible with the data at hand to determine the
best practice for every case, the more common practices are given as
reported by the orchard owners. (Tables 14 and 15.)
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b trees 1 the Leekground are on n hillside whers erostan and loarhing buve sureduee)
soil ferility thut the trees bave been stontod

Lia v—rT

Tanne t4.—8ad orchards, variation in culturel praclices, 1926

Orchard Llocks the ownera of which reported the
practices Indicated

Mathods eo proctices Virglni West Vieginia I’E’gr;?gvl.

Valley :DPledmiont| Berkeley ; Jaersan All
seetion | seetion | County | County | sections

Number | Numiber | Number | Number | Number

Bodd orclinnils, totnl . _. .- 38 c2 11 a5 38
(irnss eut and lefl on ground.. ... 33 57 10 M a1
oy removed, ..o 0 T 5§ 5 1 1 5

Fertilizer nppdivalions:
Nirate of soda {pounds per Lregil—

17 13 1L
4 4 2
] 1 b
5 2 H
4 2 7
1 2 8
2 1 4

biat] 2
3 2
1 2
1 2
1 2
2 2
1 2

7
3 9
8 a

A few prowers nsed sifiphate of nrmonfa,
¥ Nu record in 2 cases in the 'eonsyivaniu group of erchards,
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Tanvis 15, -~Tilled orchards, variation wn exllyral praclices, 1926

¢ Orchard blocks the owners of which reported the
practives intlicated

Peonsyl-

Melhiods auc! practices Virginis © Wesl Virginia Tanin

Valley ';I‘iadqwm. Nerkeley _Juﬁersuui All
seetbon | secllon County :© County isucl[ans

Nuwber | Nuwmber | Number | Number | Nitmber
Tilld orchards, lolal..o 40 18 5l 8 i

Number of cultivations:
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——
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) - pemwdra—ao s
Aor LR G oo ciama ratras e
Cuver reogs ased:
L TP
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Lopuanes. .
Forwlizer applicalions:
Mittnio af sada (pounds per Lree) 1 --

=) —
21 I )
- =1
el wa
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§oL.

More than 5.
Acid phosphnte—
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o RIS

—

LTI

i ';\_1(_1}6'1;-]11-\1-1-5 ...............
Spraying (Limes sprayed)--

T L e

POor ceceae wr coeas
k)

OOk et e 0 T

1A few grawers nged sniphate of nmmonin,
rNo recond bo | oense fu valley seetion of Virginia aod in Peansylvanin.

Practice with respect to cultivation was almost equally divided—
172 blocks were kept in sod, 175 were regularly cultivated, and 147
wore in sodl in seme years and plowed up in ethers.” There were
many instances of goond yields in both sod and clean-cultivated
orehards.  Local conditions should determine the method; but in
steep, rough places it is nearly always advisable to have the orchards
in sod. In many orchards it is probably advisable to employ the
clean-culture method with cover crops, ns this method will better
maintain soil tilth.  Sod eulture saves the expense of cultivation
and makes for easy movement through the orchard especially during
a wet scason, but sod orchiards require a greater quantity of nitrates,
the vost of which tends to oflset this saving.

L0 the 137 orelinrd hloeks which were neither plowed nor kepi in sod during the entire jperiod of the
staly, 2 woere i Virginia, 39 in West Virguns, atel A6 in Pepnsylyvanis,
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Most awners of sod orchards agree thab it is best to leave the grass
on the ground after cutting, but o few growers macde hay of it. [es-
tilizer was not generally used in the sod orehards jn uantibies [arge
enough to be effective. The greater number spraycg the trees less
than five times.  Pruning was described by the observers as good or
fair in the majority of these orchards.

Among the owners of tilled orchards there was even less uniformity
of practice than among owners of sod orchards, Some apparently
kept the orchards under dust mulch thoughont the season, but the
mujority worked the land fewer than five times, Legumes were used
for cover crops mqre frequently than nonlegumes, but the majority,
except in the Picamont section of Virginia, did not bother with g
formal cover crop, relying on weed growth. Fertilizer was more
gencrally used by those who cultivated their orchards than by those
with sod orchards, the quantities used running up to heavy applica-
tions. Sprayings were also relutively more frequent among the
orchardists in this group. Pruning in most cases was deseribed by
the observers as “fair’’ or better,

The use of more fertilizer in many orchards, particularly of
nitrates, would greatly increase yields. So many factors affect yield
that it is (W determine the sctual influence of a single factor.
Neverthelas] the beneficial results from the use of 4 or more pounds
of nitrates per tree can hardly be disputed,® and probably 6 to 8 or
more pounds of nitrates on a full-bearing tree, especially in sod
orchards, would be worth while. There have been cXxceptions, where
nitrogen has been used on trees that have received good cultivation
and the’soil was well maintained as to humus content. Trees must
be kept well nourished if regular and good crops are to be expected.
It is frequently alleged that in orcharcs that receive heavy appli-
cetions of nitrate of soda the apples fail to have proper color and
carly maturity. Lack of color may he due to dense foliage and may
be avoided to some extent through proper pruning. Lack of maturity
is not a question of too much nifrate of soda ns often as it 1s of unsea-
sonably high temperatures and rainy wesather, such as was experienced
m 1926 at the customary time of picking.

INSECTS AND DISEASES »

Inscets and diseases are constans threats to the growers of the region
and frequent losses occur as a result of the production of large quan-
tities_ of low-grade [ruit whenever control is neglected. "In the
principal apple-producing counties of these three States a free spray
information service is available through the State Agricultural
Experiment Station. This type of service consists of the dissemi-
nation of exact information as to the dates of emergence of insects
and the dispersion of disease spores which vary from season to season
with the weather conditions. This makes possible the exact timing
of the necessary spray applications to effect the largest possible
degree of control of insects and discases.

Many orchardists in the region whoe have used this service con-
stantly produce crops of clean fruit of high quality, There are
others who spray too few tines and then not thoroughly enough.

On the average there were 50 neres of orchard to be sprayed for
every spray outfit on the farms visited. To attempt to spray 50 to

# Bul, 208, Fertdizution of Apple Orehurds, Agrieuliuml Experintent Stattorn, Muorgantown, W. Vo.
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100 acres of orchard with one spray ousfit, year after year, simply
means that this operation is not done well, and a large pereentage of
undesirabie fruit results. In general, one spray outfit for each 30
acres of orchard would give more satisfactory results.

OFFYEAR

Apple trees, ns generelly cared for in this region, tend to besar every
other yerr. The trees do not bear heavily, and set fruit buds the same
vear. After a heavy crop one year the tendency is for the orchard to
hear a light crop the next. Well-nourished trees, property pruned,
tend to bear every year. Thus irregular bearing is, to & considerable
extent, taken out of the category of necessary evils, and responsibility
for it can be placed largely in the hands of the grower. No evidence
was found that any veriety was particularly irregular in bearing if
well eared lor in sll respeets.

FAILURE OF FRUIT TO RET

A number of growers attributed low yields to failure of fruit to
set. It was cominonly observed that the low yields of the Winesap
and varieties of the Winesap family were aseribed to this factor.
These varietics sre largely sell-sterile and must be cross-pollinated
by some other variety. Sell-sterile varieties should not be planted
in sotid blocks or iselnted from other orchards. Where self-sterile
varictics have heen so planted the results may be improved by top-
working every fourth or fifth tree in every fourth or fifth row with
some varict{v that is a good cross-pollinizer. Bees are essential in
any orchard and are effective in securing pollination even during
cold, wet seasons.

The blossoming period is a critical one for the apple tree in this
region, Climatic conditions are variable; the weather may be cold,
and rain may lall often enough to keep the flowers drenched almost
the entire period of blossoming. Such conditions are unfavorable to
potiination.

PLANTING DISTANCES

Many orchards show the cilects of crowding. The older orchards
in the region were usually planted 30 by 30, 33 by 33, and 36 by 36
feet, and in some cases they have been planted even closer one way,
such as 15 by 30 feet. In crchards which were planted 30 by 30
foet, 25 years ago, and in which the trees are thrifty, the branches
are now touching in the tow middles. This not only makes culti-
vation and spraying difficult, but it influences yield and color of fruit
largely because so much of each tree is shaded. Such orcherds will
present even greater difficulties as the trecs grow older. 1In the more
recent plantings, permanent trees have been spaced 40 by 40 feet,
the distance advised by growers of long experience.

While trees are young—say, under 20 years old—close spacing gives
a larger yield per acre than does the standard spacing {or mature trees
of the standard varieties. Increased earning power of the orchard
in the early years after sebting is the usual reason for close planting.’
No disadvantage is experienced from close planting if the trees are
set out aecording to a system which provides for the removal of a suf-
ficient numbor to leave the permanent trees far enough apart when
they have attained full growth. An orchard of standard varieties set
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40 by 40 feet will have 27 trees per acre. 1M fillers are placed at
the tnferscetion of the dingonals of the squares mude by the perma-
nenf trees, the production of 21 additional trees may be obtained
during the early bearing vears of the erchard.

In cases in which there is plenty of land suitable for orchard a
better plan would be to grow the additional .rees on other land rather
than to grow.them as fillers, The additional cost would often be
more than offset by the fnet that the trees would be & permanent
part of the orchard.  The chief difficulty with close planting is that
growers yield to the femptation to postpone removal of the ftlers
until after the orchard shows the effect of overcrowding. (Figs. 10
and 11} On poor soils the trees do not grow so large, and closer
plantings might seem safer than if the trees were thrifty, but the
experience is that even on these soils standard spacing is desirable.

MISSING TREES

During the life of an orchard many trees are lost. The number of
trecs lost and the percentage of foss in ifferent sections are shown
in Table 16, Disense is probably the chief inumediate cause of loss,
particulnrly with certain varietics. Loss tends to be high where
trees Inck thrift because of thin soils, drought, and the Like. Some
varicties and some sections show a greater tendency to loss of trees
thun others. Piedmont Virginia scems to lose a higher percentage
of trees of all the Importunt varioties than do the other sections. To
a large extent this is because of the nature of the soil and the character
of the sites planted.

Tansn 16.—TFrees planied originally, and trees missing in 1926, all varicties

I o, Percontags
m'“?fi‘f\r Troos of talai
Hlake narl seetion of Trovs niissing “m:“w of
plnuted mfrgi,:g
Tonnsylvania: Nuwber Nuwmber er eent
ANt M RN e 7, 263 t1,871 25 8
Grm'm'miiv ....... f.’l, i 2 050 0.8
Wayneshora. 24, 8l 12, 8.4
Fuaitfield_. .. 11,287 1,418 12.8
York Springs 4,085 i3] 4,2
Cnerheriand County. . 12, 570 408 3.9
BRIl o e e 2 0F0 1, GiT 4.6
B e e ———————— e 103, 471 9 13 8.8
Virginia:
ey e cmaeanas _— 0, M8 5 13,971 8.2
Diedaront 135, 404 25,508 12. 4
H T T F4,057 0 8570 19.4
Waest Vierindn: . i N
Rl e e e e e ——————— e 104, 757 9 (K7 Al
T 45,918 | 5,743 8.7
T o e eees| 170,675 b, A0 B.G

PO teees D the Worth Mounksin soctim and 106 irees In e Wayneshoro seetien biwi boes replanted,
tThe pumber of trees panted in ) erchard bluek i Augpsta County was nob reported,
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Firs, L—"Thuse trees woro set 0 by 30 feet nne crawding is ovident. it is now diffienlt (o cillivate
nited sproy, smd Hho vieh! s wellas qumlivy is suluosd,  AMost varieties suited to this region, when
Phuted oo the hoeavier suils, should e set 40 by 40 feet

Fi, D -Foterplanted treus {Yetlow Pranspuvent) hoelng ramoved, Thie need for spree is obvigus.
Overcrowdiny is o rother comumon faulh observed it orehgrds thut wers st oud nore than 20

YOUrs 4g0
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The loss of trees is serious and is an mmportent factor in accounting
for the low production per acre. Among the important varieties
the loss in trees ranged from 3.6 to 35.4 per cent of those planted,
with most frequent losses between 6 and 10 per gent, and an average
for gll varioties of 9.8 per cent, {Table 17.) The trees included in
this study were mostly under 25 years of age.

TavLe 17—Pereentage of original number of trees of important varieiies anted,
whick were missing in 1998

Virginla West Vieglnin

Virloty
Voiley Pledinont | Berkeley | JeMerson
sceting soction County County

Per cent FPrrcent Ber cenmi Fer cemt
Arkun:au.qj (Mammoth Dok Twhn k 4.1 4.8
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b B N1
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fhanoo. ... .. .
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Klug vl
Lowry.....

Northwestorn Greer
Bambo._.

Homog Bennty

Hovad Limberiwiy
Stayman Winsnp, .
Winesnp

Yellow Nowtown (A lhemnrio Pippin)...
Yellow ’I‘rnnsi:urcnt

ke na 2o

(=] SRR ) PP )

York Imperin S

g =1=1-7-]

The method of pruning sometimes contributes to tree losses as
well as to low yields, Where trees are pruned in such manner that
all the fruiting wood is out on the end of branches, there will be
censiderable imb breakage, and frequently an entire tree is split
or broken to such an extent that it must be removed. When irees
aro pruned in this fashion there is much wasted bearing space.
Fig. 12.)

SUMMARY

The Cumberland-Shenandoah repion of Pennsylvania, Virginia,
and West Virginia as & whols is well adapted to fruit growing, but
almost every community has some poor sites, and intelligent choice
of orchard sites is essentisl to success. °

Frost is responsible for much less demage in this region than is
usunlly believed.

Cultural practices average far below the standard that is essential
to success, and losses are often attributed to frost and offyear when
they are actually due in part to poor practices and might essily be
overcomo with good cultural practices and proper measwures for disease
and insect control,

There is & rather striking inverse correlation between the tempera-
tures from Februarv 7 to gMarch 21 and the yield of apples in this
region. Abnormally high temperatures during this period almost
mvariably cause development of buds to such an extent that injury
by frost or freezing, lnter in the season, is almost a certainty if the
site does not have unusually good air drainage.
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All the soils in this region arc not equally well adapted to fruib
growing, and even on those soil types which are well adapted, care
should be exercised %o avoid places where the rock comes so close to
the surface &s to allow insufficient soil depth, or where oxcessive
washing is likely to take place; and even in the best soils & high per-
centage of humus is essential to success.

Sites exposed to cold winds, pockets or depressions in the surface
in which the air stagnates, and sites on the leeward side of gaps in
mountains should be avoided because of a tendency to excessive
injury by freezing, frost, and hailstorms, respectively.

"
[
B

-

Fia. 12— Bad pruning is costly. These trees bave heen pruncd 50 that the hearing wood is at tha
eneds of Yeng weak limbs. 14 is costly to pluce props under & lorpe pumber of trees, nnd even jf
this is dons there will be much spliliing and breaking of litubs when ey are hardened with fruit

One of the outstanding mistakes in this community, in planting
orchards, has been that of planting trees too close together. Reports
from growers scem to indicate that 40 by 40 feet s the minimum
planting distance. |

The failure of fruit to set, in some orchards, was the result of
planting self-sterile varieties in solid blocks or in fields isclated from
other orchards, In the case of self-sterile varieties, mixed plenting is
necessary, Dees are essential in any orcherd for pollination purposes.
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