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INTRODUCTION 

li'luctuations in the price of apples is caused to a large extent by 
fluctuations in the total production of ·apples. There are many 
causes for annual fluctuations in production, but high or low produc­
tion over It period of years is the final result of increases or decreases 
in the planting of trees. 

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

I Acknowledgment is due tho following for assistance In collecting and critically examining the data: 
S. W. Fletcher, R. D. Anthony, F. F. Lininger, and R. II. Sudds, Pennsylvania State College of Agricul­
ture; H. I,. Crann, P. A. Eke, E. Angelo, and Allan Tener, West Virginia College of Agriculture; F.1. 
Schnelderhan, F. IV. HotTman, and H. O. Coville, Temporary Field Agent, VirginlnAgricultural Experi­
ment Station, Virginhl Polytechnic Institute. Credit is also duo to the many apple growers and others 
who furnished the data. . . 
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been lower thlm the general price level during eaeh of the years from 
1!)14 to 1926, inclusive. 

In the Cumberlllnd-Shenandonh region many trees in commercial 
orchards 1,hnt wel"C set out years ngo hnve but recently come into full 
bCRring. Commcrcial npple production hns incrensed considerably 
in the fnce of increased production in competing areltS. 

In late. years economic distress among the npples growers of the 
region hns bcen widcsprend, nud mnny orchardists have found it 
difficult to meet opernting expenses. In mnlly instances the growers 
must decide whether it is worth while for them to put into their 
orehnl"(1s thc time and money which the best practices nnd methods 
SCClll to rcquirc or tnke whnt they cnn wit,h the lenst possible expense. 
In ordcr to rellch an intelligent decision or to avoid similar difficulties 

. 	 in t,hc futurc, nn understtUldinO" of the underlying causes of the 
pl·csellt economic distress find tIle futme possibilities of the apple 
industry nrc esscntinl. 

Ac("o~·dingly, in 1925, officials of the agricultmnl colleges and ex­
pcriment stlltion~ of Virginia, 'Vest Virginia, Pennsylvania, and 
.~larylnnd and of the United Stntes D,'oartment of Agricult11re, 
met at \Yinehester, Vn., to dbcuss the various problems of the 
apple growers nnd to formulate plans for definite research projects 
thnt might seem advisnble. Nee(l for research in many different 
technical fields was disclosed, and in order to arrive at definite plans 
of ·work, cOlUmittees were nppointed to assemble available data Ilud 
formulate the coopemtive n;;:earch projects which sep.med advisable. 
1\. committce was appointed to cover eaeh of the following phases of 
the subject: (1) Rootstock problems, (2) economics of orcharding, (3) 
uniform spmy service, (4) ros:y-apple aphis, and (5) correlation of 
(~UITent research projects. 

This bulletin contains the results of a study made in Virginia, 
W('st Yirginia, and Pennsylvania. under the direction of the com­
mittee Oil cconomies of ol·charding. The committee felt that, pre­
liminnry to II study of the. marketing and production problems oft,he 
growers! a ilUtTey should be mndc to determine the e}.-tent of crop 
fnilurl's 01· low appl(' yields nnd the reasons. This problem was 
dcel1H'd of first importance because the orcharding of the region has 
devcloped rilpidly and in compamtively recent years Ilnd under 
wid('ly varying conditions of soil, topogmphy, elevation, and methods 
of orchard management. 

COIUIUt'reinl orcharding in the region has developed almost entirely 
within the last 30 years. Between the years 1899 and 1919 the rail­
road shipments of apples increased to si..'( 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 
tmnsition to apple production was not in all cases accompanied by 
a completo understanding on the part of the grower of the require­
ments necessary to get a crop of apples one year with another. With 
the exception of a few large commercial concerns, very few growers 
selected and purchased land which they thought was peculiarly suit­
able for orchard development. lVlost growers planted their orchards 
OIl the farms they already owned, and since many of the farms did 
not have the soil and air drainage best suited for apple production 
numv of these orchards were on unsuitable sites. 

It' has taken years of experimental work to determine the most 
succes5!ul prt'sQn~ methods of soil and tree management. Sin.ce the 
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orchards were usually introduced ItS an additionul enterprise to an 
~..lr(lady lnrge number of enterprises existing on the farm it hits 
oftcn been the case that the farmer had too little time and insufficient 
information, to give proper attention to his orchard. 

METHOD OF STUDY 

It was generlllly known before the study wns un.dertaken that 
several fnctors were influencing the yields obtained by different grow­
ers. Sinee few growers kept eomplete records of their business opel'lL­
tions it was nC(,CSSfU'y to prcpltl'O It sehedule upon which the experi­
ences of a grelLt. mllny growers could be recorded. Onreful estimates 
of yields were oiltllincd over 0, si.x-yeor period and in each case the 
growcr WitS Il<;ked to give the eausc of low npple yields and to esti-

FIG. I.-PRINCIPAL ApPLE-SHIPPING COUNTIES AND COUNTIES IN WHICH 
SURVEY WAS MADE OF THE CUMBERLAND-SHENANDOAH VALLEY AND 
PIEDMONT ApPLE SECTION FOR THE STATES OF PENNSYLVANIA, MARY-
LAND, VIRGINIA, AND ""lEST VIRGINIA . 

Car-lot shipment dum do not indicate !lny IDOyemcnls oC npples Crom Rappahannock Cotmty,
but it is included here lJecnlL~e munY!lpples urn shipped Crom pOints outside the county, since no 
ruilro!ld enters tho county_ 

mlLte the amotmt of loss due to the various causes. The men who 
obtained the records were well trained in their respective professions, 
lind each had had considerable e~1lerience with orchard and farm 
problems. 

CHARACTERISTICS OF AREA STUDIED 

The orchards observed in the summer of 1926 are found in Frank­
lin, Oumberland, and Adams Oounties, Pn..; Jefferson and Berkeley 
COlmties, W. Va.; Frederick, Rockingham, and Augusta Oounties in 
the Valley of Vir~inia; und, Rappahannock, Albemarle, Nelson, Am­
herst, Franklin, und Patrick Counties in the Piedmont section of 
Virginia. (Fig. 1.) The four-yeur average (1922-1925) car-lot ship­
ments of apples for each important apple-producing county in the 
region is given in TtLble 1. 
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TABLE l.-Collntie.~ in the Cumberland-Shenandoah Yalley and Piedmotl,t sectionhlwi'llg an averagll annual shipment of 100 or morll cars of apple;;, 1922-1925 t 

Stllto and coullty Sl~~;~~~t 11 ____S_tn_t_c_a_n_d_c_o_u_n_ty____ ,_s_l~_~_'i:"_I~_~_ts'_ 
Panllsylvllnlll: Car! II Yirginia-ContinuiJd.,\<1111115•••__ ••.••_______ ........., Cars


705 Frnnklin_•.••••..••••••.•••••••..CumborllllHL., ••••••••••.••••.•• 23t 132Frodorick•.•••••••••.••..••.•.••. 2, 3891-:rnnklln.....................__ .•• 
 924 Loudoun•••••.•••••..•••••••..••. 140York...... __ ."" ........____ •••• 151 
 NolsolI•..•••••••.••.•_•..••••••.•1\18ryllllld: 839
"\lIeguny••••••••___...__ .•••.••__ 

Patrick••••.••••...•••••••••••.•• 116114 Roanoko•••..••••••••.••..••••.•• 322Washlngton......... __ ••••••.•••.

VirginIa: 

890 Rockingham••••••••.•••••••••___ IiOO, Shcnclldoah••_.•..•.••••__ •••__ •Albemarle•••••• __ •. __ ........... 985 ".arren.••••••.•••••.• __ ....... __ 
660

Amherst.............. , •••.••.••• 548
102 West VIrgin ill!Augusta•••.• '" ............... ,••
lledford............ _......... __ •• 
I,OtH Berkeloy__ ••• ' ._•. __• __ •••••••.•• 1,094
HO Hampshiro.•••••••••, .......... .
IJot~tourt•..•••.••• _••• __ ••••••.• 432

Clarko. __ •• __ ••• __ ............... Jefferson••••• __ ••.•••••••• , ......\ il7MineraL.•__ •••• , __ , __ ."".••• ,. 109
.F au(tlller.......____ .••••• ______ • 

109 M orgull •••••.•__ .•____ ••.•••••••. 492
qulpct!cr. _ - --............ •··.. --1 ~.~~ I' 


104 

I Tho mr·lot shipm~nts reported for the ditTt'n'nt. rountics were not in nil mses indimt!,·o of tho rem·merehd production. For inst.l\n,,'. l!nllpahllIlnOek COUllt)', VII" prodtl"'s mllny apples but hn.' no cnr·Jotmovement [,'om wIthin its lJonters, as nil carlt>llds o[ "JlPlos mo\'o from poinls in other counties. 

FIG. 2.-'\ typical Yellow Newtown (Albemnrle Pippin) orchnrd In n mountnin cove' of NelsonCounty! \'n, Orchards in the Piedmont Section .we frequently found on "erv steep nnd rtl~~edInnd, w lioh perhnps nccounts for tho rnther IIlrve number of missing trees. 'l'he rioh dark ~ull oCthe.sc con'S is pllrtlowa,,:: well suited to the production of the Yellow Newtown. Air drainngein most orchards that nre similarly locatcd is good • 

Orchards throughout this region are found f'along'the-molmtll.inslopes, on the foothills, and on the rolling and level land in thevalley... "Apple Pie Ridge" which extends through FrederickCounty, Va., and Berkeley COlmty, W. Va., is particularly wellsuited to the growin~ of apples on account of soil and air drainage.Orchards iI}. this-.regIOn are found on many different elevations. _The 
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usual elevation is around 600 to 700 feet; other elevations range up­
ward to approximn.tely 1,500 feet. In general it may be sai(l, that the 
valley orchards are on gently rolling land, but outcropping limestone 
offers some obstruction in the use of tractors, spray, and other 
machinery. Ol'chards in the Piedmont section of Virginia, on the 
whole, Inc on much more rugged lund; some of these orchards are 
r.orrectly tCl1ned i'mountain orchards." (Fig. 2.) 

The number of orchard blocks observed in the above-named 
Stlltes are us follows: Pennsylvanin, 101; West Virginia, 114; 
Virginin, 279; 01' 11. total of 494 orchard blocks. The tot.nl acreage of 
!tlL orehnrd blocks studied was 14,735 ttlld the total number of trees 
561,680. (Tn.ble 2.) 

TAlIl,g 2.-0I'chardl)Z()cks included in the SltrIlCY, by States and sccUons, 1926 

SLulll nnd SQcLion n locks A ercs '['rues Vnrleti~s 

_. ,.~~~.--.---------~-------------
Nu 111 lJr)' NILlII/Jcr NI/.J/lbcr Numb"v!r~ll~~••••• _........................ __ ...................... 124 4,159 1.'>7.577 :13 

l)iecJ 1110nt.•• ~~ R ~___ .. ~ ~ ...... " .................... __ .. ~ .. _ .. ____ ...... ~ ...... __ ...... __ 155 4,317 Im.IiOl 28 


·1'oLIII................... _"'" .......... " .............. . 2;0 8.476 311.1i8 : .. __ ..... 

====== 

West Vir!tinin: 
lIt1rk"ioy ('onnL~'.......................................... . liS 2. 100 95,750 20

Jl'trllrSOI\ County ... ~ ... ~.~ __ ...... ~_._~ ______ .. _........ _.. _............... h 46 1, &18 GO, 175 IU 

------I------·~----'l'otal.._~ "' ........ ,..'O" .... _ .. " ........ _ .. ___ .,. _ ...... _ ........... ___ .. ____ .. ______ ... 
 114 :l, 7aS 155. 025 
===== Pennsy!,,"n!n:

North ~lnllnLn!ll .......................................... . 14 152 5.532 15 

(.I rt't1Ilcn..'itle ...... ~ .... ~ _~ _.... __ ............ __ .... "__ "'~"""" ... __ ~",+ .............. ~ _ 9 413 19,516 11 

Wuynes))oro.. :.......................................... .. 10 593 22.837 12 

Flllrtlclc! ................................................ . 19 :H9 9.819 15 

Ilig!ersvlHc................................................ . ~l(J 1139 21.053 15 

''''ork Springs ......_.... ___ .. * ~ ..... _. woO "'ft .. ," _ ~ .... .., ..................... _ .......... _ .. .. Ii 00 3.741 10 

Cutnwr!lIlld ('ouIlL~·.............. " ....... __.............. 8 2iU 12,079 10 


'l·oLI\I ...._............................._....... _.... _..... 101 2,521 94.577 -----_ ..._­---= ----- ­
'rotul. nU SLHtes.................................. __ ._ .... 494 H.ia5 501,080 
 -..--------

1II.0CKS OF TimES STUDIED 

All trees of one or more variel;ies set in n pnrticular unit were 
eonsidel'ed us Gonstitu ting IUl "orchard block." If an orchard block 
eontained mom tluUl one variety, each variety was known as a 
H vurietal bloek." The smvey included only blocks of trees which 
were 15yenrs of age or older in 1926. The data were obtained for 
one to three blocks of trees on each farm visited, depending on the 
locl1tion and variety of the trees and the amount of time the grower 
could give the enumeratol'. The distribution of blocks by sizes, Its 
shown in Table 3, merely indicates the number of bloeks of vnrious 
sizes ImeL not the frequeney with which orchards of the different sizes 
oceur in the region. Only those orchardists who had been in the 
region for anum bel' of years and who knew the details of their business, 
wom interviewed. 
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TAIJ(,E 3.·-Number lind size of blocks of trees studied by sections, 1928 

Blocks studied 

Virgiuin West Virginia PennsylvaniaSizo of blocks In acres 

All sections 
Vulloy Piedmont IJerkeley JefTOl'Son All sections section section County County 

--------- -------------1----1----1----­
lVumlJer Nllmber Number Nllmber Number Number!O or less ___________________ 

142 2:1 49 21 6 44 
to ao ___•_________________ 118 28 43 10 13 ~l4 

II to 20_____________________ 

21 	 69 23 23 9 5 8 
31 	to ·10________ ". __ • _____ ,_ 

to 50.___________ .._____ ,_ liD 15 14 12 3 11 
41 	 :11 15 7 3 2 4to no.._____ . _____________
51 	 22 5 5 6 4 2to 70 ____________________ 
III 	 10 6 (\ 2 4 17l to so. _____________ •______ 

_R _to 00___________________ . -1 ......... ·_ ...... I ~,. ..........-...--- 2 I 

81 	 r. 2 I 2 I100_______________ • _. __ 	 ---------i­91 to 	 5 a .--_ .._------ ----.------- 1 
Mom thlllll0(1.. ________ •• _. 18 4 6 -1 	 4.------- .--­

'l'otnl. ""_" ~ _______ a ·194 124 I 155 08 46 101__ .. 

I 

AGE OF Al'l'LE TREES 

Of the eight leading vnl'ieties in the blocks of trees surveyed, the 
York Imperial and til(1 Yellow Newtown were well represented in the 
old-age groups. The York Impcl'inl 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 thnt were between 15 and 19 years old. 
The Winesap and Ben Dn,\rls have been grown in quantities for many 
years. Stayman 'Yinesnp and Delicious, relatively new vnrieties, 
nre now well represented in the region. Few StaYIl1!in trees were 
found that were more thfm 25 years old and no Delicious trees that 
were over 20 yelll'S old. Relatively few Grimes Golden of 25 years of 
age and older were reported, and fnv of the Arkansas (Mammoth 
BIllck Twig) variety of trees were over 35 years of age. (Tllble 4.) 
These figU1"es do not represent the recent trend in the development of 
specific val'ieties in the region, but they indicate the relative propor­
tion of trees of the eight leading varieties that were over 15 years old 
and whcthcl' t.he variety is of long stnnding in the region or of more 
recent introduction. 
TAnI,E .:t.-'frees of C'ight leading varieties of the orchard blocks studied in Virginia 

and West Virginia, 1926, classified flY a(le I 

I 'l'rccs reported by age 

Variety 15 to 19 20 to 2-1 125 to 29 30 to 34 35 years 
___________________ ~ . years yalll'S years Illld over 

Number NIHllbr.r NIL/llber Number Number 
York Irnperinl.._____________________________________ fJ5.48-1 40,8.';3 38.869 17.118 8.028 
Wio<~sI\P .• _____________..__________________________ • 23,317 11,742 25,420 8.5-17 1,200 
lIen D.l\'is. __________________ ._______________________ 10,851 21. C29 15, 109 4.384 1,848
SLIl'j'lIl11n Wiuesllp__________ •• ___________________ .___ 41,597 2,225 30 _______________ •___ _ 
Yel ow Newtown. (Albemarle Pippiu) .._____________ 4-15 2.:1:17 9.110 8.213 8.231 
Orillll's Ooltlen______________________________________ 14.304 5.450 I, ()t~2 ZI5 45 
Ark"lls,~~ (i\llltllllloth B1ack'I'wig) _______________ •• _1 0.031 2,&12 1,695 1,895 79 

__ ,.~ .. _])eHciotls.. _____ ~_""_~ .. ______________ "" ___ ~ .. _........ _\ .1,785 _______ .. ___ . __________________________ _ 


• A snmllllerC('lItngl' or tho tn'es in the orchnrd blocks studied is not included because Lbe nge of the trees 
Was 	not reported. 


V A RmTmS OF Al'PLES 


Apple trees of 48 varieties were found in the orchanls studied in 
Virginia IUld West Virginia. Similnl' data are not available for the 
Pennsylvania orchards studied. Of these, seven varieties-York 
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Impcrial, Winrsap, Ben Davis, St,tyman Winesap, Yellow Newtowll, 
Grimes Golden, and Arlmnsns mnde up more than 90 per cent of all 
tlw trecs .incllldl'd in the survey. The York Imperial if!; an important 
vllrit'ty in all distriets studied; the Winesap is of pnrti';lular importance 
ill the Piedmont section of Virginia; the Ben Davis, Stn.yman 'Vinesap, 
Grimes Golden, Ilnd Arkansns nre rnthel' genernlly grown in the region, 
ILnd the Yellow Newtown is found almost exclusively in Virginia, 
pnrtiellitu'ly ill the Piedmont section. The Gano, JG1utthan, nnd 
DeiiC'iolis Ilre grown on a number of farms in both seetions of Virginia 
ntHi in West Virginia. The Bonum is l'Ilther impol'tltnt in the upper 
Pil'<ill1ont of Vil'giniu; King Dlwid is of importanee in the Valley of 
Vil')~illin" nnd Yellow TrIU1Sp!u'ent i'l found i1l goodly numbers in 
Bt'l'kl'h'y County, W. Va. (Table 5.) 

'1',\ 1I1,1~ 5.-~O,.iyin(l1 '/111m/wI' of l,.ec.~ plant cd by un,.ieU(,s in the orchard blocks 
studied £,. Virginia and West I"irgini/£ 

Virglnln Wtlst Virginin 

\'lIrlcty 'J'ollll 
trees Vn!lcy IpiCdlllont llcrkelcy

section I scc:tlon County' 
JclTl'rsnn 
('ounty 

-- ­---1"------" -",..",,~-.---~.------ ".-~-

! -4VII11I1U'T ;.YU mfur t J.ru. 111 btT 
York 11tI1ll'r1nL ....... _. __ ...... _............... . 
\\,ill~-;all ... _ ..... _~~ ...... ~~M"'.~~ .. _~ .. ~M _. ~._~ ••• ~~_~ 
nt'll I)n\~is _~~ ...... _ .. ~~~~ ..... __ .... ~ .. ~ ~ .• ~ ___ M. 

HIII~'ltIun \\ III~snp •.• ... •. ........ .. ...... .. 
Ypllow Xl1wlown (.\liwlIlnrlp Pippin) , ~~_"M~"~ 
!:r1I1Il'S (loldl'U •• ..... " • • ....... 
,\rknllsns (;\llIltIllloth l1!nck 'I·wig). 
I1l' lil'jOUS _~_~.' ....... __ M~. __ ":'''' _'M_ 

nOUUIIL 
U1\Oo ..... _ " ~_ .. ~.,~._ ... .. 

JOllntlllm. '" ....... . 

~Orlh\\·l'.st~rll tln·(\t1iny"........ "~~_",.~_~_ 

)\'Ih)w-'('mnspan'ul --~ '. "~ ... ~ """ ~.~.-.~. _ 
l1!a~k 11,'11.................................... . 

kfuR Ill\\'i<l ......._............................. . 

[(o)ul Liml)('rtwlg _.... _........................... , 

HOllle Il('l\uty ............... _....................... \ 

1\(I,,,,h (,\\,pl(\ OI.l'Ollll1wre~) .......... __ ......... _._. 

l'olthl" (( hIIIllP\(lIl) ........_............. _........ .. 

July (Jo'ourth 01 July) .............. ~.•.•_........ _••• 


tl\~gi,il;~;~~~~~ ;~~~: ~~ ~; ~ ~;:::: ~:~ ~~~~~ ~ ~~; ~~~ ~ ~ ~~~I 

Ahln .•••_........................................ 

4.; ra V"t1Ilst(liII. '" _.... __ ~ ~ + .. ~ ~ R • ~ " .... ~ ~ .. ~ .. ~ ~ • ~ ... ,~ .... ~ ... ~ • .. .. 

1.0\\",11 ......... _, ................................... 

\\',·lIlth}·......_...... ' .. '_'" .......... _•.• _........ . 

>:Inrk ..... __....................._._ •••••.• _.... . 

Bllld\\'iu ...._•• _.................................. _.. 
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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 
bll!'rel or less per tree annually. Only 6 per cent had yields of more 
thun 3 barrels per tree, and slightly more than half of the blocks 
yielded 1.1 to 3 barrels per tree. (Fig. 3 and Table 6.) Undoubtedly 
It part of these variat,ions in tree yields arc caused by variations in 
the Ilges of the· trees. Yields of one-half to 1 barrel per tree are lower 
than should re-asonably be expected if the trees are properly located 
and tended, even for the youngest trees included in the survey. 

P[R CENT 

40 

35 

30 
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20 

15 

10 

0-1---
YIELD PER TREE IN BARRELS 

FIG.3.·-0RCHARD BLOCKS CLASSIFIED BY YIELDS, AVERAGE, 1922-1926 
Approdlll!ltt'ly two-thirds of the orchard blocks studied in Pennsylvanin, Virginia, and West 

Virgln!tl hild II\WlIgo yields of 0.6 tn 2 hllrrcls per treo for the period 1922-1920. Only 0 per cent 
had IIvcrngo yields or mom thlln :l bllTrcls, lind 11 Ill'r cent had uvcruge yields 0/ one-hulf barrel or 
less per tTl'll. 

TAnr,E G.-Number of orc/lIIrd blocks wilh specijied yields pel' tree, 1922-1926 

,Blocks of trees Percentage oC totllinumber 0/ biocks 

Yield per treo in 
bllrrels I 

Pcnn~yl- West pcnnsyl-' Virginia WestVirginia Tot.nl Total
\"1\11111 Virginia vanill Virginia 

NUIII/Ier NUlllber Number Number Per ant Per cent Per cent Per cent 
0.5 and fowl'r __ •• _____ 5 30 14 40 9.4 10.7 12.9 11.1 
0.0 to L_•• _, __ "______ 7 00 24 121 13.2 32.3 22.0 27.4
1.1 t02•••• _____ • __ ... 2:l 111 42 176 43.4 30.8 38.5 30.9
2.1 to 3••__• __________ 11 35 23 illl 20.8 12.5 21.1 15.1 
More than 3. _... 7 13 6 26 13.2 4.7 5.5 5.9 

I n-ycnr IIvcrnge, 1022-1020, nil varieties. Dnta on yields in oach of the 5 yenrs were obtained (or only 
4-11 blocks. 

A classification of orchllrd blocks by yields per tree for each of 
the six yefil's, 1921-1926, shows considerable variation from year to 
year in the number of orchards in the different yield classes, but it 
likewise shows that dming each of the Pllst six years (1921-Hl26) 
only relatively few blocks of trees yielded more than 2 barrels per 
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tree. (Table 7.) The heavier-yielding orchards of to-day probably 
have a relatively large proportion of the York Imperial, Yellow 
Newtown (Albeml1rle Pippin), Ben Davis, or Grimes Golden. The 
Delicious, Stayman vVinesap, and to a less extent, the Arkansas 
(Mammoth Black Twig), and the Grimes Golden are among the 
more recent plantings in this region', and many trees of these varie­
ties may not yet Illtve attained the full bearing age. It has not 
been possible to determine exactly the influence of variety on yield 
per tree, but the dnta indicate that the York Imperial yields rela-. 
tively well in all secti<..ms studied; the Yellow Newtown yields well 
in the Piedmont section of Virginia; and the Ben Davis yields 
well in this entire region when gi veIl proper care. Varieties of the 
Winesap fanuly appear to produce reln,tively low yields, often 
because of the poor pollination facilities. 

TAIII,I~ 7.-N'lLm/JI)r of orchard ulock.~1vith specified yields ller tree, 1921-1926 

I Orchard blocks 

Yield per treo in bllrrels I 

1923 1924 1925 1926\ 1921 

INlt11lber lrumber Number Number Number Number 
0.5 nnd rewcr•••••••••.• __ .•••••••_•••.__••1 381 166 116 89 135 39 

101 94 106 102 • 102 
~:~ ~~ t=====:=::::::::~:~::::::::::::::::1 ~ I 108 125 137 126 156 
2.1 to 3._••••_••••••••••.••...•••••••••_•••1 13 47 53 66 45 89 
1\1orolh"n3•. ,,_ ..••...••.•••____ ......: 4 22 62 54 45 63 

I All varietics. 

In the Cumberland-Shenandoah region the orchards varied in size 
from a few acres to morc than 1,000 acres. With the low yields 
obtained by many, an orchard of less than 20 acres does not assure 
the owner of more than a 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 orchard that is well located and well tended 
1m important SOUl'ee of income in connection with other farming 
operations, but a pmctice of neglecting their trees seems to be rather 
prevalent among small orchardists, and IDlder such conditions the 
orchard .is ofton a liability instead of an asset. The large orchards 
are usually operated in a more businesslike way, and when prices 
I1TO favomble, retul1ls from them are relatively good. When prices 
Ilre low the difficulty of paying expenses is increased in comparison 
wi th the small orchard because of the large cash expenditures for 
labor. Any orchard must be properly located with respect to eleva­
tion, soil, and shipping faeilities and must be handled according to 
the best known methods if it is to return a fair reward f01" the capital 
in vested. 

CAUSES OF LOW YIELDS 

The variation in the yield from year to year in different orchards 
is raused by a grel1t many factors, in addition to age and variety. 
Low yields are usually attributed by growers to the following factors: 
Frost, off year, failure of fruit to set, hail, diseases, insects, and 
drought. 'Yhen orchards are located in frost pockets, or in poor or 
shallow soil, good yields in 1111 years are not possible. Further, low 

72640°-27--2 
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yieLds may be the direct affect oC poor and indifferent management 
either of the trees or of the soil. The opinions of the orchardists 
interviewed in Virginia and West Virginia as to the relative impor­
tmwe of the various eauses of low yields are shown in l!'igure 4 and 
for the Iour prilleipal varieties of apples in Table 8. 

T.\DI;a S.-Number of varietal block.~ in Yirginia and West Virginia, the owners 
o/which reported rcduccd yields due to frost, offyear, failure of fndt to set, drought, 
hail, wet wellther, (lIId other causes, Jt)[3:?-19i25 

Drought, hnil, Wl't weather, und l IlSl!ctS llnd discnses other cuuses 
Vllricty .. -..- ~..... _._-- ..._,---~ 1----,---------

Hl22 192:l 1\)'24 ]025 11122 1923 1924 102.1 
.~,--~- -~.-

J.V'umber ;.Yumber ,lVuwlJrr l'{llmbtr .J.Vu·mber Number Numb.,. NllmberBell Dtwls. ________________ ._ 
H 19 20 23 21 2; 41 59 

Yl!l1o\\· Nt'wlpwn (Alhu­
:."llrlo ·Pippin). _. ___________ . 10 10 12 0 8 2.18 

"'"esop... _.. _..... _... _.... ~ 20 Hi 4li 28 3·1 :11 &\ 
York Im(Jl'rinL ............. j 1~ ! 35 0001 til [>8 Ii:l 5;' 112 

Growers attributed more 10s'3es to frosts and freezes than to any 
other flinglG (,lllISt'. 1Jany orchards arc· dn.maged by frost or freeze 
every yeaI', and ill some yen.rs the damage is particularly great. In 
1\)21 frost or free?e cllllsed nIl almost totnl Joss of crop throughout 
the J'l'gion. It was agnill pnrtieulnriy severe in the northern portion 
of this region in 11)22. In 1923 It frost hit the southern end of the 
region, and in 1021> froflt nguin hit 1;he northcl'Il seetions veTY severely. 
It will be. notl'Cl. from Figllre 4, howeveT, that, in the opinion of the 
growcrs interviewed, other ('!lllSeS in the aggr'egate were more 
important than frost in the lowering of yields. Next in importance 
to frost is whllt is tCl'Illed "offyear." A considerable reduction in 
yield was nttributed to fuilure of fruit to set. Insects and diseases, 
drought, hail, Iwd unknown f/lctors were given as the causes of a 
cOllsidel'llblc proportion of the losses . 

•'ROST 

The upper part of the Shellllndonh Valley suffered greater damage 
in 1022 than did the lower' section of the valley or the Piedmont 
seetion; in 11)23 the conditions in this respect were reversed, according 
to the gl'Owers' Teports of damage, In the upper part of the Shen­
nndonh Valley und in PennsylvfUlill the three years 1922, 1025, and 
1924, in the order given, weTe severe for the growers whose orchards 
wer'e on poor sites. In 1923, 1922, and 1926 Irost wns severe in 
Aibelllarle, Nelson, and Frnnklin Counties, Va. In 1923 and 1925 
the frost darnngr 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 sections except for a few isolated cases. (Table 9.) 

In this region the average date of blooming and of the last killing 
frost in the spring arc very nearly the same. The low temperature 
danger point for fruit blossoms, or for fruit just set, ranges in most 
cases from 27° to 29° F.2 Buds will withstand somewhat lower tem­
peratures thall blossoms. 

In most of the years when frost damage was heavy the apple trees 
bloomed carlier than usual. There is a great deal of variation in 
spring tempcratures from year to year fLud, since for most plants the 
t(1mpcmturc Itt which vegetative fUllctions begin may be taken at 
,1:3° 11'} there is a great deal of vnriation in dates of blooming. 

Or('hltrdists are oftcll inclined to overestimate the damage to their 
crop of It frost at blossom time, for there arc usually many more 
blossoms on a tree than are required to set a full crop, and n frost that 
Ipavcs It fair percentage of blossoms unharmed may cause po serious 
recilletion of the crop . 

• rrosT mOff'y~,. U£ZJ"a"uNlol"frul"O~'f BIn.st'CfsQndaiS#a3t1~ DOfl'"rwust::I, 

FIG. 4.-CROP LOSSES ATTRIHUTED TO DIFFERENT FACTORS BY GROWERS,
1922·1925 

Frost is Ics.' n"r.0nSibIC for losstls to tho IIJlJllc croJls of the region than is gcnerally thought. On 
1the (arms sludil. ( r otYyenr, fnilure of fruit to SCI., insccL'; and discnscs, IlncI miscellaneous causes nre 

rcsponsiblo for from ono·hnlf t.o more than thrl'c·f\lllrths of th(\ totnl losses during the \'I\rious 
ycurS lUZ.! to H}25. Dllia for H)21 nro not included becauso oC tho sevClO Crcc1.u. Dntll (or 1926 
nrc not included on Ilct'Ount of tho llnllsllal1y fn,omble growing sonson. 

TA.BLE n.-Percentagc of orchard blocks the owncrs of which rC7)1)7·tcd (rost damage, 
1921-1926 

Btllle and cOllnt'" \ Orchard \021 1922 19'24 1025 1926 , hlorks 

---.--.---- --'------1---1----1---------
Vlrginln:

A ugllstn ........_. __ .•",,,. 
~''''lLmba 

.Jl 
Per relll 

()8 
Per CWi 

26 
Per cent 

·18 
Per cent 

7 
Per cellt 

43 
Per cent 

29 
HockinghnDl ............... 
J<'rederick........... .•.• • .. 
J\looml\rle ............ 

+1 
39
.\, 

100 
97 

100 

5 
56 
57 

14 
31 
I}j 

5 
41 
10 

14 
51 
28 

20 
(0) 

36 
Hnppnhllunock••.•••_.:::: : 
Amherst••••____ . __•___ .... 

3S 
J9 

00 
100 

13 
42 

13 
58 

11 
21 

26 
42 

5 
37 

Nelson .• _••• ---­ __ .......
Franklin .. _______...... .-­
patrick•. __............. 

Wait Virginia: ... 
Berkeley _______________ .... 
Jefferson..__________..__ .... 

23 
11 
\.I 

6S 
46 

100 
100 
100 

8-1 
100 

35 
21 
7 

53 
00 

43 
21 
14 

6 
4 

0 
14 
7 

18 
28 

2:! 
14 
7 

26 
78 

43 
14 
0 

3 
7 

Pennsylvania: 
Sections-

North ~Iountain .•••••. J.! 57 50 0 7 29 0 
Ore<>ncnstle.•••. 9 78 is 0 11 22 0 
Waynosboro••••. ::: :::: 
Fnirficl(L. ••••••.•• __ ., 
York Sprin~s __ • __ •. 

19 
19 
Ii 

74 
70 
8:\ 

47 
37 
67 

0 
5 
0 

0 
21 

0 

36 
11 

0 

0 
5 
0 

Cumberland County. 
lliglers\·i1Io....... 

S 
26 

50 
57 

37 
42 

12 
4 

12 
16 

25 
8 

12 
8 

• No dnta. 
...------~.--~---'----.-..- -- --....,....-.....-.­~---

I Smith, J. W., Agricultural Meteorology, 1020, p. 139. I Ibid., p. 67. 



12 'l'EOHNICAL BULLETIN 54, U. S. DEPT. OF AGRICUL'rURE 

There is a veTY close inverse relationship between the mean spring 
t.emperature and the production of apples. The period during 
which temperatures apparently have greatest influence in deter­
mining the blossoming date is that from February 7 to March 2l. 
The correlation coefficient between mean temperature for this period 
and the percentage of u.verage apple yield in Virginia is - 0.79. 
The data are shown in Table 10. The l'elationship is illustrated in 
ll'igure 5. Analysis of spring temperatures at official' stations of 
the vVeathel' Bureau, and total production of apples in Virginia for 
the years 1906-1925, indicate that if the temperature for the period 
February 7 to March 21 is above the normal it may usually be 
expeetecl that blossoming will be early, that many orchards will be 
dltll1ltged by frost, and that yields will be low. Conver!3ely, if the 
mean temperuture for this period is below normal, blossoming will 
be delayed, and yields will usually be good. In 1921, for example, 
the season was tmusually eurly, apple trees bloomed about three 
weeks earlier thn,n usual, and n, freeze killed most of the crop in the 
entire region. On the other hand, 1926 spring temperatures were 
below normal, blossoming wn,s delayed in many places, there wn,s 
little frost damage. and one of the largest crops on record was 
produced. . 

TAIlLB lO.-Relation of 	average temperatlaes, February 7 to j\o[arch 21, to apple 
111'0duction, Virginia, 1906-1925 

Avcrago 	 Average 
tOIl1pt)rfl ­	 tempera·Total apple 	 Total apple Year turc l 	 Year ture lproduction 	 production"Feb. 7 to Feb. 7 to 
Mnr.2l Mar. 21 

----------------11--------1"---- --- ­
o p. I,()()() bu~"els 	 OF. t,()()() bushels1ootL.____________________ 5,500 /1916_____________________ _

36 	 37 13,2991007_____________________ _ 5,203 191L ____________________ _as 	 37 11,7781908____________________ __ 8,900 I 1918_____________________ _37 	 43 10,068J909_____________________ _ 6,107 \1919______________________-II 	 41 8,9431010___ .._________________ 12,100 102(L ____________________ _39 	 35 13,744191 L ___ • ________________ _ 7,200 192L ____________________ _ 
1912_____________________ _ 15, 000 1922 _____________________ _ 39 46 5iO 

34 41 8,960
1913___ .. ________________ _ 41 	 39 10,000

1",3005,200 11923---------------------­1914 __ •• ________-' ______.. 32 I'. 1924._· ___________________1 36 14,5001915____________ •__ .. _. __ _ 13,1iO • 1021;. _____________________139 	 45 7,844 

I "\t six ollIcial stations of tho U. S. Weather Bureau located in the apple-producing s~ction of Virginia. 

Some orchards seem to be so located that they are troubled with 
frost almost every year. Practically all orchards were frozen in 1921, 
with the result that there was practically no crop 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 dming 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 lowel' in the orchards which had frost damage three 
or fom 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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13 FACTORS INFLUENOING THE YIELD OF APPLES 

TADI"E l1.-Fl·cqllcncy oj !1'OSt damage an~ averalle yield per trec, by varieUes, for 
the four-year penod, 1922-1925 1 

I Frost onc~ li'rost twice Frost 3 times Frost 4 times I.~.~~ost __ I 
Vurlot~· Aver· Aver· Aver· Aver·Vurlo. Avor'l Varie· Varie- Varie- Varle­age ago age agetal age tul till tal tnlyield yield yield yIeldblocks ylel!l blocks blocks blocks blocksper tree per tree per tree per tree per tree 

Number Barrels NlL1l1bcr 11arrels Number Barrels Number Barrels Number Barrel$ 
York Im(loriuL_ •••• 85 1. 23 73 1.53 50 1.50 32 1.10 0 0.00 
]Jeu UIIVI5•••••••••• 41 1. 30 33 1. 46 23 1.48 17 1.03 None. None. 
"'lnosIlP············1 58 1. 10 32 . 73 31 . 70 15 . 85 11 .20 
SIIlYIlIIIll Winosn[l •• 25 1. 02 22 .SO 24 .74 8 .40 8 .37 
Orim<l.' Golden.•.••• 13 1. l~ 10 1.20 111 1. In 5 .00 2 .45 
Yeliow Newtown 

(AlhClnar1e l'lp·
[lIn.) .••_••_••_•••• 3U 1.40 12 1.53 5 1. 60 6 1.28 1 .~O 

Arkan~lls ("'fam·
moth Hinck '1'w ig). 27 .84 IS .56 1:1 .50 7 .00 2 1.15 

Delicious............ \0 1. aG 8 .72 .\ .25 1 .24 2 .04 

I Dllta for 1031 not Included 011 nCL'lUlIt of the tlestrll{:h'e freeze. Datil for 10~fi 1I0t illcluded because of 
the 1l1most l'OlIlplele freedom frolIl frost damage. 

TE~~~=~~RE·r-__.,...·__r-_-r__...__.._-,r-_-r__...__..-iPR~~s~;~ON 
F"HRE.NHCIT __ Producllon MU.I.IONS 

46 14 

4t, 12 

42 10 

,
40 -, 6 

,. \ 

38 
\, 6,,~\ \ ,,

I 
\I 

36 1- --I -- 4 
I • 

34 2 

32 0 
1906 1908 1910 1912 1914 1916 1916 1924 

FlO. 5.-RELATION OF TEMPERATURE. FEBRUARY 7-MARCH 21. TO ApPLE 

PRODUCTION 


An nnolysis of temperaturo dnta Tor tho yonrs 1900 to 192,; from six official stations of tho United 
Stntes Weather llureaulomtetl in the applo·producing section of Virginia shows that tho period 
during which temperatures havo tim grentest inlluent'C on tho hlossoming dnte of upples is Feb· 
rullry 7 to March ~L 'fompornturo nho\'o narmnl for this period usunliY Indicatos early hlos· 
soming anci reduccd yields frolll frost, lind temperuturo below normal delnys hlossoming, n condi· 
tion fllVomble to good yields. 

This investigation brought out the fact that the air drainage 
afforded by the elevation of an orchard site above the immediately 
surrOlmding land is a very large factor in the elimination of frost 
damage. Orchards on elevated sites gave better avernge yields for the 
period 1921-1926, and therQ was ulso less variation in annual yields 
for snch orchards in comparison with yields for orchards with little 
or no elevation above surrounding land. 

En,eh orchard block investigated was classified by the observer as 
having either good, fair, or poor air drninage. Yields per tree for the 
period 1921-1926, in orehards classified as having good air drainage, 
avernged nhol.lt one-third more than in those orchards where air 
drainage WIlS poor. (Table 12.) 
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TAnr.m 12.-RII/alion oj air drainaglJ to yield per tree, V·iTginia and lVest Virgin·ia
average, W21-192(j 

(Juod lIir drlllnllgll ]loor air drainugo 
VllrleLy 

\'lIrf('tnl 1'1(,1<1 Vnrlotnl YIeld
hlocks per trco blocks per treo

...- ----. ----·1----·1----­

11ntt 1)1\\·Is .....................__ .... ___ ... __ ._ ..... _.... _........... _................ , .. _ 
N'lmber Barrel. Number BaTTtl.


124 l.l 18Orlllll'8 Ooldun .................................._.... .. 
o.s


62 1.0 II .7Yellow NI'wtown (AII1l'.nnrlll f'ippln) ................ .. flO 1 .)
York rIllIK'dlll....... ............................... . 240 La 
Ii 1.1/


40 1.(' 

'fhef"c is n considernble vnrintion botween sections in the pe.rcentngeof the OI'ColllU"C1 Ilerenge hnving pOOl' nir drn.innge. ('flLble 13.) TheIlCl'Llllge of the Ot'c/uU"Cl blo(d{s wit.h poor lLir dminage vndes from almostnone in Uockingham find PfLtrick Counties to 39 per cent in Freder­ick County, Va. ]jJvidently this Cuctor was not given the considern.­tion it should ha ve hl'Ld when tho sites for many of tho present orchlLrdswero scleeio(l. 

TAlIl,g Ja.-Percentagc oj area oj the orchaTd blocks .~tudied that had poor air
dmi/wge 

Acr~lI!;e o( orchnrds Acrullgo o( orCllllrd"Htu<liod studied 

State, section, uud eOllut)r 
Perccntngo Slnte, section, lind county 

IPerc'Cntngoo( totlll'l'ot'll oCtotlllIUI\'lng poor Total hnving poornir drninngo Ilir dminllgo
- "-,,~..-·-----I----I·----II---------·I---
Virginia:

V'ulle)'- I West Virginin: Acrt3 Per cent~fcres Prr cent i
j~ugusttl .............. _.. _... 1,~1.)7 3 JulforsOlL______________ _ 15Bcrkeloy.....__ •••.•••• 2.100 
},'rmil'ri('I{, ~~ .. _ ~ .... ~ .. ,1,7·10 

1,5-18 If31) l'onnsyi "lInia:Hockingl"'m....... . 1,12a North Mountain .. ____ •
Piedmont- 152 1
Orcenellsllo..... __ ••••__Albonlllrlo........ . .\ \\rll~·lIcsboro____ .. "' ..... __ _ 

·If:! 27
I.[;~ 50:1 1

~:::~:~~.~.::::.: :::t :Wl 
la [·'''irfieid.............__ . :HO 37 JIfgiersvlllc..........__ • 630 
 19NdsM•••• ".......1 5!!4 37 York Springs ........... 00 21
I'atrirk............. , 25~ 
 Oumberland •••••••••••• 27U ~6l(ap(lailllnuQck..···1 840 "'--"'''j:1 

In onch s<'etion thoro nre many orehards on sites thnt have goodnil' drainage, nnd there nre mlLny good sites stillll.vlLilnble for orchardpltUlting on which it is to be expected thnt frost dnmltge would be low.Great ndvnntnge mlLY be hnd ill selecting IL location for an orchlLrdwhere the locnl surf'llee is uneven, if only the higher elevations ILrotnken. (Fig. G.) Pockets from which eoid nil' will not drnin ILrepltrtieulnt"iy to be nvoided. The importlLnce of this mlLtter wasrepentedly pointed out by different gl"Owers. OrchlLrd surveys bythe Weather Burenu in the\Yestern StlLtes show that on IL frostymorning n rise of 50 foet on It slope will sometimes ctLuse the ther­mornetel' to register IL telllpornture 10° to 20° F. higher thnn thllt ILtthe bllse of the hill. In the Enst temperntul"e vnriations itS n rule nrcnot so pronounced ns in the drier western seetions, but there is oftensu{fieicnt JHrel"ence to protect fruit on the higher grounds. 
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" 

FlO. 6.-Tho orchard shown in tho background bus nc\"cr bnd a crop Cnilnre. It has enough 
elevation (about 30 Cect) and a wide drainage basin, dtich insure it against Crest damage 

Pw 7 -A 10<:atil1n whcre orchards have Creqllcnt.l)' lost mudl Cruit ill hailstorms-t.he leeward (ill 
t1ils caso eastern) side oC a mountain gap. Tho general appcurant"ll indicates a location otherwise 
Cavomblo . 

http:hailstorms-t.he
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HAIL 

Hail frequently damages tho apple crop in some orchards in the 
CumberInnd-SheIlandoah Valloy applo regioIl, both by reducing the 
yields IUHI by lowering tho quality of tho fruit IC£t on tho trees. III tho 
period 1922-1926 some dllmago from hllil was reported each year, but 
pllrticulflTly in H)24 and 1925. Apple growors whoso orchards were 
10cll:tcd on tho immodillto leeward (oastorn) side of mountain gaps 
reported Illoro fl·oqucnt dumflge than did othor growers. (Fig. 7.) 

Orchards should not be set on sites whore hail is known to occur 
fl·oqu&1tly. 'Whoro ol·chards are Illteady located, hail damage must 
bo considered as on~ of the risks of the business which may sometimes 
be serious. 

DUOUGHT 

Droughts occnsionnlly damage the apple crop in yarious sections 
or the vnlley. Drought nll'ccts first, and most seriously, thoso orchards 
locnted on iliHsides whero tho soillllyor is thin, is lllcking in moisture­
retflining vegetable matter, IlIld is subject to washing. Orchards on 
locations that Ilre fltyomble from tho stllIldpoint of an elovation that 
gives good ai.r dminago Imel protection from frost, frequently suffer 
from drought, which results in smnll-sized fruit IlIld a general lack of 
thrift in tho trees. Orchards with deep soils, well supplied with 
humus, sulrer little from drought. Thin soils and soils in poor tilth 
mlly be improved by regularly plowing under green crops that have 
been grown for the purpose. Where soil wllshing is serious, sod must 
usually be mnintained Ot· the orchard must bo terraced. 

Drought dlllllllge WitS more general ill 1925, flS reported by the 
growers yisited, thlUl in other years. Drought damage is associated 
with eertain loeations, Ilnd in the opinions of the grr;wers only a few 
of the blocks studied were seriously aO·ected. 

SLOPE 

In the 494 orehllrd blocks there were 486 groups of trees, each 
containing a single variety, located on It definite slope, for which the 
yidds wel'(~ rceol·ded. Forty-two groups of trees had no noticeable 
!5lopc. Of the 486 groups of trees, 170 were on an eastern slope, 96 
on It sOllthcnstel"n, 93 on a western, 89 on a southern, and 38 on a 
northern slope. .A slope is important in comparison with a level 
Ilrea lllrgely beeiwse it insures a certain degree of atmospheric 
dminage. If It ll(~flrly level arel1 has adequate air drainage, a slope 
would olrel' little or no superior advflntllge. The relative merits of 
slope in IIny pflrticulflr direction depenn IIlmo'St entirely on the sur­
rOllnding topogmphy (which governs the direction of prevlliling 
winds, storms, flnd nil' cun'cnts) rather than on the direction of the 
slope itself. The slight· differences in the reported yields in these 
orchards indieate thnt for this region as It whole the direction of 
slope is not IlIl importllllt ructor. 

SOILS 

The soils of the Cumberland-Shenandoah Valley and the Piedmont 
section studied fll'e, in general, suitable for apple !)rodllction. In 
most of the sections, hOWeyel', there flre soils Ilnd soil fm·mations on 
which orchlmls show efrect'S Ilttributllble to poor soil conditions. 
Sueh soils should be Ilvoided. Thin shale soils lying on hnrdpan or 
roek, and othel·wise rich soils of shflllow depth over rock nrc of this 
kind. (Fig. 8.) Trccs plllnted in the poorer soils do not thrive and 
those pll1nted in shllllow soils, eyen if the soils nre rich, are likely to 
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be short lived nnd to suffer from soil cxhallstion, drought, nnd disease. 
There is an abl.llHltmce or rich mellow soils with deep well-drained 
subsoil in the region, and the bcst orchards are founel on them. 

Soils that were originally suitnble for orchards may lose much of 
their value through unwise tren,tment or neglect before or nftel' the 
orchard is f,et. The observers noted many orchlH'ds in which the 
soils were deficient In humus and were unretentiyc of moisture. A 
site which is desirable becnuse of elevation and other factors may 
lose its ynlne for profitable orcbarding if care is not exercised to keep 
the fertile soil in place. Soillncking in humus will wash nway more 
easily than soil well HUed with decnyed yegetahle 11lntter. It was 
estinutted that about one-eighth of the total ordulrd acreage in one 
locality was mnde unsuitnble for profitltble oreharding because of 

I'm. S.-Solid nx·k sometfmcs lies under 1\ very thin lnyer of soil. The "pple t.r~e finds very 

menger support when planted in the thin top lllyer bccnuse of IlIck of moisture ond plnnt food 


soil washing. The yield per tree on the part that was badly washed 
a ycrnged 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 terruced, or kept in sod, depending on the steepness of 
the slope, the charucter of the soil in any particular case, and the 
relation thereof to soil washing. (Fig. 9.) 

CULTURAL PRACTICES 

The prevalence of relatively low yields of apple trees in the region 
s('ems to be variously associated with factors other than direct damage 
from frost, hllil, and drought nnd the depredations of insects and 
disease. SOilllOd tree Illllnagement vary grelltly in different orchards. 
Although it is not possible with the data at hand to determine the 
best prnctice for every cusc, the more common pructices are given as 
reported by the orchard owners. (Tables 14 and 15.) 
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} Au. U.-Thu (rees In the onckgrQut1cl nn' on 1\ hillside. whero erosIOn IlIld le.lll!.!l~ng llu\'u su reduced 
soil fertility thllt tim trees han1 been stunted 

TAIlI,E .l4,-Sod orchards, variation in clIlt1tral practices, 1926 


Orchard blocks the owners of which reported tbe 
practice'S indicated 

Methotiq, IlOd prnctlces 
Virginia West Virgin in, Pennsyl·

vania 

\'alley IPicdmont Berkl-Icy! Jefferson All 
seclion section County County scctions 

Number Number NumberSad orchnrds, totnL ______________________________.._ Nilmbtr Number 
Om.';s ('ut nnll Icft on ground...__________ •_____..__ __ 38 ~2 11 2.') 36


33 57 10
] I ny' reJllo\'()d~ ~ ...... ~ .... _~ ___ .... ~ .. _....__..... __ ~__ ~.______ _ 24 31 

Itertilizcr npplil'ntions: 5 5 1 1 5 


Nitrato of ~otln (pounds per trce)l ­0, . __ ..•______ • _______ . ___________.. _______ __ 
1. __ •• _• ___ • ___________ ._.________ • _________ _ 17 23 
 13 11 

ry 4 11 
 4 2 

ii' : ~:::::: :::: ::::: ::::::: :::: ::::::::::::::: 5 

5 14 
4 

1 
2 

5 

4•• _............ , .................____ • ___ __ 4 5 

.-------2. 1 

Ii•• _.•. ____ ................. ____ .....__ •• __ __ 2 7


1 I 3
Ii__ ....... ___ ..... '" _____ ...........______ __ 2 6

2 4 
 1
Acid phosphate (pounds per lree)­ •0 ______ •••____..____... __ •••__. __ .' •• '" __ • __ 

29 30 II 25
1. _ • ____ ........ _" ..._..............__ ._.... i ___________________ _
3
2__ ... _~ ~ _.. ~" ......... __ ........ ____ .. __ ... __ . _ .. _________ _ 

1 Ii3__......................_................ __ • 
 I o4__ ................. ____............. ______ .. 
 J 2


5........................................... 
 2

6__ ..........................._____.._.... __ • 


Spmylng (tillles sprayed); 1 


0._ ..............___................. _.......____ 2 

L_ ....___• __ • __ ............. __ ... __ .....__..___...__...._. 

2~ .. ------- .. -- -_,.. ........ __ ...... _.... ____ .. __ .. ~ ___ ..______ .... i 

3. ----................_....___..___..._.._....... 0 

4_ ~---- .. - .... _." ~ __ .......__ .... ____ .. __ .. _ ............... ______ .. i 

.~ .....................- ..............--.. __ ....... II 

o ...................... __ ...................... I 

7. .............................................. I 


PruninK! ' 
()o~d •• ,....................................... . 36 7 7
Fmr ..... '. 17/12 24
Poor.. 3 9 10
o 8 o 17 


I A few j!roll'crs use!1 sulphnte nf nmlllonin. 

I ~Q record in 2 ~uses in the I'cllnsylmnlu group of orchards. 
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TAIILi~ 15. ·-TWed I)l'c/umis, l'£ll'intion 'L1l cultu),al pr£lct'iccs, tDEa 

I Orchard hlocks the owners of which reported theI Prllctic,cs iflllicate<i 

.-., Virgin~I~-- '~\~~st~~:nin -ll'Cnns~'I-Methods BIllI practices "Bnin 
'-'-. .. - ·-i------· I-- ­

\'Blie~' ipie<!lIlonL Berkeley: JelTerson I Ali 
sortion sel·tion County I Cunnty : sections , I I 

·---~·-·-..·~---------r '''---1 -'''-1------­
1VlLIlIbcr j ~\~lL1Tlber ~?"u mber 1 J..\''"u mba ..iy,tmber

'riliori orchards. totnL ....__••______________________ .! .191 IS 51 S 19 

N'r:'"''''",,,,""';:~:~~::~:::~~-m-:-:-:-~-I :1 lj :1
 ------;---- -; 


Ilium Lh.III1IL--- .... ­ .• --.-.- .•-••••••••-..... - •• \ 
COn'r rmps u;wd: 

Wc~ds ....... _._••• __ ....... ___ .. _.. .............. 

2 

:12 

3 

12 

13 

2S 

2 

5 

5 

11 
No"I'·guLlles_ ...................._......... ...... 

Nitrate ofSQ<in (Pounds I)('r trcl') ,~ 
l'"r(ii~~~~'::~'~iliC:;Llo'I;S:"" ··-· .. •• .. ··•·•• ....-·-·-··1 

O........................ , •.• __ •..••••••• __ ••• 

:1 

14 

14 

4 

32 

14 

!l 

14 

22 

1 

2 

:; 

2 

6 

8 
1._...... .... .............................. S 9 5 2 

i:~~~~~~~~~:~~~~~~~~~~~~~~~~:~:::::~:~~:~:J ~ 1~ ~ -----·-r .-.--...-~ 
l\toro thtHl .rL ..... ~ ...... ~_. ______.. ~~~_~ __ .,....... ~.... 2 1 5 1 2 

A('\,1 Jlhosph!lto­
0 .. __............. __ •••• __ •__ ............... , 
1....___ ...................... __ ............. 
2 _""' .. "_.. ~ p" ~ ...... __ ..... ____ .. _____ .. ~ * _M_ ... ~ _..... ... ... _"' ~ 
3 .... ~ ........ ~ .... ,, __ ~ ___ ... __ ~ •__ ..... __ .. ~ ........ _~~ ....... ,,_~ 

:l.J. 
3 
2 
2 

21
5 

53 

8 
_.._________ ._...... 15 

1 
12 _______ .. ___________ _ 

________.. __._______ 1 
J, :::....:,:..._:~_::::::::::::::::::::::::::~::::: ::: .. ___ . __ ..:_ 
l\lore thllll 5 ....._..... __ •••• __......... ___•• 6 

4 
10 

1 
1 

..__ ..___ ••______• __ 

.... __ .... 1 
Sprnying (times spflI;"NI),-

O. ........... ...... •......._.... __.....____.....______ __ 
l~_~ .. ~M .. __ ..... *_ .. _~ __ ~~ ....... ~~ .. _._~. ____ ...... __ .. _... ~ 2 

1 __________ ..__________________ 

--------;i. --------s· --""'--- --------·i 
3 ............____ ....... ••. ................... 

_ 

U 5 7 3 
10 8 5 

2 .. _.. _~~ .. _.~ ....... _~ __ ~. ~ .... _" _~ .........._.. ___ ~ ___ ... _p .. __ 7 


t:::::::::::::.:::::"::::::::::::::::::::::::::: U 16 18 7 8 
10 3 1 1¥:: :::::: :::::="::::::::::::::::.:::::::::::::::: ~ 73 1

]'runiug: 2 
3-1 37 19 6~;!,~i~~::.~:: .::::": --. :::"::::::::::::::::~::::: 13 25 4

Pour....... __ •.•__ 1 ~ ! i 8 


I A rew groWl'ni" t1sl'd sulphate- or llmmonin. 
, No rceofll In 1 l'lSC III Y:llley Beetioll of Vlrginin nml in Pl'1II1sylvunin. 

Prnctice with respeet, to culti\-ation was almost equally divided­
172 blocks werc kept in sod, 175 were regularly cultivated, and 147 
WC'I'l' in sod ill some yetU'S and plowed up in others.4 There were 
Illany instances of good yields in both sod and clean-cultivated 
orchards. Local conditions should determine tha method; but in 
"t{'C'p, \'ough places it is nearly al\mys advisable to have the orchards 
in ::;od. In many orchards it is pl'ob:1.bly advisable to employ the 
e!('!ul-('ulttJl'c mcthod with ('ov('r crops, as this method will better 
Illaintain soil tilth. Sad culttJl'c saves tha expense of cultivation 
Ilnd IllfLk('s for ensy mOV!)ll1ent through tlw orehl11'd espeeially during 
Il w(>t season, but sod orchards l'('quiro a greater qlHUltity of nitrates, 
til(' ('o::;t of whieh h'IH\" to offset thi::; sn;ving. 

, Of IIw I-I.i on'llIml hlucks whirh Wl'fl' lIl'itJlOr pIOWl'(J nor kl'pt in sad during thu entire period of tbe 
,Lu,ly. b2 were ill Virginia. iU in WrsL \'irgiuia, ond ·10 ill l'~llllSyh·'lllili. . 

http:INh'lJLTENC.mU
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Most owners of sod orchards agree that it is best to leave the grasson the ground after cutting, but a few growers made hay of it. Fer­tilizer was not generally used in the sod orchards in quantities largeenough to be effectiye. The greater number sprayed the trees lessthan fiye times. PJ'lUling was described by the observers as good orfuil' in the majority of these orc.hards.
Among the owners of tilled orchards there wns even less uniformityof pmdice than among owners ()f sod orchllrds. Some apparentlykept the o("('hal'ds undOl' dust mulch thoughont the season, but themajority worked the land fewer than five times. Legumes were used

fOI' ('oyer emps Il1Qre frequently than nonlegl!ll1es, but the majority,ex('ept Ln the Piedmont section of VU'ginil1, did not bother with afo nnIII <,over crop, relying on weed growth. Fertilizer was moregeu('mlly used by those who cultivllted their orchllrds than by thosewith soel orc.hllrds, the qUllntitics used running up to heavy Ilpplica­tions. Sprnyillf?s wem I1lso relatively more frequent among theorchardists in tnis group. PrlUling in most cases was described bythe obsel'vCl"S as "fair" 01' better.
The usc of more fertilizer in many orchards, particularly ofnitrates, would grelltly increase yields. So Ulany factors affect yieldthut it is dim~ determine the Ilctual influence of Il single factor.Ne\'el·thel(~ the beneficial results from the use of 4 or more poundsof nitmtes per tree can hllrdly be disputed,s und probably 6 to 8 ormore pounds of nitmf.es on a full-bearing tree, especially in sodorc.lulrds, would be worth while. There have been exceptions, wherenitrogen has been used on trees that have received good cultivationIlnd Lhe 'soil was well maintained as to humus content. Trees mustbe kept well nourished if regular and good crops are to be expected.It is frequently alleged thnt in orchar~s that receive bellVY Ilppli­Clltions of nitrnte of soeht the apples fail to hllve proper color nndellrly maturity. Lnck of ('olor ma,y be due to dense foliage Ilnd maybe nvoided to some e~"tent tlnough proper pruning. Lllck of maturityis not a question of too much nitrnte of sodlt as often as it is of unsea­sonably high tempemtures Ilnd miny wellther, such 1l<J WIlS experiencedin 1926 Ilt the customal'y time of picking. 

INSECTS AND DISEASES "
Insects and disellses Ill'e constant threats to the growers of the regionund frequent losses O('CUI' !IS a result of the production of Inrge qUlln­titie<J of low-gmdc fruit whenever control is neglected. In theprincipal Ilpple-producing cOlUlties of these tlu'ee States a free sprayinformation service is available through the State AgriculturalExperiment Station. Tllis type of ser'vice consists of the dissemi­nation of exact information as to the dlltes of emergence of insectsand the dispersion of disease spores wllich vary from season to sensonwith the weather conelitions. This makes possible the exact timingof the necessary spray IlppliClltions to effect the largest possibledegree of control of insdcts and (liseases .
.Many orchardists in the region who have used this service con­stllntly produce crops of clean fruit of high quality. There areothel"S who spmy too few times Ilnd then not thoroughly enough.On the averllge there were 50 neres of orchllrd to be sprayed forevery spruy outfit on the farms visited. To attempt to spray 50 to 

'Bul. 203, F~rWi1.lltion of Apple Orchards, Agricultnml Experiment Station, MorgantoWll, W. Va. 
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100 acres 01 orchal'd with OIle spl'ay outfit, year nfter yellr, simply 
means that this operation is not done well, and a lnl'ge pel'ccntnge of 
undesirahle fruit results. In geneml, one sprny outfit for ench 30 
Il(,l'es of ol'chard would give more sntisf!lctory results. 

On'\'EAU 

Apple trees, ns gene1'llUy cnred fOl' in this region, tend to benI' every 
other yenr. The trees do not bellI' hel1vily,nnd set fruit buds the same 
year. After a hellvy crop one year the tendency is for the orchltl'(l to 
bear a light crop the ne:\:t. "WeU-nourished trees, properly pl'lUled, 
tend to benl' every yenr. Thus iTl'cgulnr belll'ing is, to It considemble 
extent, tltken out of the cntegory of necessary evils, and responsibility 
for it ean be placed ltu'gely in the lULIlds of the grower. No evidence 
WitS found that nny vnriety wns pnrticulllrly irregular in bellring if 
well Cllred for in ull re'lpeets. 

"'AlLURE 0.' FUUfT TO SET 

A number of growers Ilttr'ibutecl low yields to fltilure of fruit to 
set. It wns commonly ohseryed that the low yields of the Winesllp 
Ilnd vllrieties of the Winesllp {Iunily were Ilscribed to this factor. 
These varieties nrc lnrgely self-sterile Imd must be cross-pollinated 
by some othel' Yllriety. Self-sterile vnrieties shollid not be plnnted 
in solid blocks 01' isolated from other orchul'ds. Where self-sterile 
varieties have been so planted the results may be impl"Oved by top­
working eyery fourth or fifth tree in eyery fourth or fifth row with 
some Yllriety that is 11 good cross-pollinizer. Bees nrc essential in 
IIny orchnrCL and Ilre effectiye in securing pollination even during 
cold, wet seasons. 

The blossoming period is 0, critical one for the apple tree in this 
region. Climatic eonditions arc vllriable; the weather may be cold, 
nnd rain may fnll often enough to keep the flowers drenched almost 
the entire period of blossoming. Such conclitions nrc unfnvoruble to 
pollinntion. 

PLANTING DISTANCES 

"Mnny ol'chnrds show the c:rects of crowcling. The older orchards 
in t,he region were usunny planted 30 by 30, 33 by 33, Ilnd 36 by 36 
feet, nnd in some cilses they have been planted even closer one way, 
such ns 15 by 30 feet. In orchards which were plnnted 30 by 30 
feetl 25 years Ilgo, Ilnd in which the trees are thrifty, the brunches 
arc now touching in the TOW middles. This not only makes culti­
vation Ilnd spmying cliflicult, but it influences yield Ilnd color of fruit 
lnrgely beclluse so much of ench tree is shaded. Such orchnrds will 
present even grenter difIiculties us the trees grow older. In the more 
recent pltUltin~, permunPIlt trees have been spllced 40 by 40 feet, 
the distllnce nClvisecl. by growers of long experience. 

'While trees l11'e young--say, under 20 years old-close spacing gives 
a lurger' YlCld per Ilcre thnn docs the stnndard spacing for mnture trees 
of the stnndllrd vnrieties. IncI'eused ellrning power of the orchard 
in the euriy years nfter setting is the lJstllll renson for close plnnting,' 
No disncivnntllgc is experienced from close pl:nlting if the trees nre 
'let out Ilccol'Cling to a system which provides for the removal of n suf­
ficient 1I111nbl'l' tolctwe the permanent trees flU' enough apart when 
they 11Iwc attained full growth. An ol'ehard of stancillrd varieties set 



40 by 40 fN~t w.ill h/1.ve 27 trees pel' Ilcre. H fillNs Ilre pl/1.ced at 
the intersection of the diagonllis of the sqtlllres milde by the penna­
nent tl'ecs, the production of 21 Ildditiolllll tl'ces may be oht/1.ined 
during the eariy bearing years of the orchll1'd, 

In eases in whieh there is plenty of land suitable for orehard a 
better plan would be to grow the additional drees on other land rather 
thlln to grow. them as fillers, The additional cost would often be 
mol'c than offset by the fact tha.t the trees would be a permanent 
pllrt of the ort'luml. The chief difficulty \vith elose plllnting is that 
growers yielci to the temptation to postponc I'omov'al of the fillers 
until aftcl' the ol'chnl'd shows the effect of overcrowding, (Figs, 10 
und 11.) On poor soils the tl'l'PS do not grow so large, and doser 
plnntings might seem scift'l' than if the t.rees \WTe thrifty, but the 
experience is that even on these soils stundurd spacing is desirable, 

MISSING 1'UEES 

D1lring tho life of an ol'ehard lUany trees are lost. The number of 
trees lost and the pereenttLgc of los~ in different seetions are shown 
in Table lG, Dif;cnsc is pl'Obnbly the ehicf immediate cause of loss, 
pttrticulnl'1y with c('rtnin yltrirLics, Loss tends to be high where 
t,rees Inck thrift be'cl1Usc of t,hin soils, drought, and the like, Some 
vnl'ieties and some sections show a gl'enter tendency to loss of trees 
than others, Piedmon t Virginia s00ms to lose It higher percentage 
of tl're's of nil the important vtlrie'ties than do the other sections, To 
alltrge extent this is beclLuse of the natuJ'C of t,llC soilnnd the churacter 
of the sites planted, 

TAIII,I~ J(i.-:rrl?e,~ p/anlrd originally, and irl'/.'8 missing ,in 19B6, alll'arielies 

J'crccntnge'l'ot/11 Of totnlnumber 'I'r~csRtnto lIml section uuml",r oi01 tr~ps missing treesplanted missing

----'----'. -_·_·_----------1 
Pcnnsy1\'nnin: .J.Yu11Iber Number Pcr cent 

Norlh Mountnin ••••••••••.•••••••.•.•••••••••••..••••••••.•.•. 7,2H3 '1,Sil 25.B 
GfC'~J\l·l\.~th."'." .... ~ •• _.. ~_ ... ,. ...... ______ .. ___ • _____.... ______ .. _____ ..... _____ 21,5Hn 2,080 9.6
"'"nynl~sb()ro .. _.... "' ... '" __ ...... _____ ....... ______ .. __ .. ________ ... ______ ~ ____ _ 
 2·I,8:l0 '2,003 B.4 
}','irf1,'ld..••.•••••••• _•• _••••••••.••••.••••.•, ..•••••••.•••.•.•• 1l,2:1i l,.J1B 12. 6 
York S{lrln~s .•••••••••••••••.•••____•._._•••_••••• ~ .•••..••.••• 3,905 1M 4.2 
ClIrnbt'rillnd COllnLr ........................................... 12, 5iO 491 3.9 

lIiglers\;l!p ••••••••••••••..•••.••••••••••••••••.••••.•••••••••.•, 2"2,070..:..-_'.__l,Oli _____ ~_I _ 4.6 

103, ·171 9,134 B.8'I'otnl •••••••••••.••••••••••.•••••••••.••••.•••.•••_••••.••.--.1=~~=1,=====1==== 

Vlrginin: 
\'"UCy••••• , ••• '" •••••••••••••••••••••_•••••••••••••••••••••••• • \(\9. fi.lS 13,971 8.2 
Ilj lldlll ont.. ..... '" .. ______ .. __ .. ____ .. _.. ______ .-_ ... ______________ .. _____ ....... 
 lit;,-iOIJ 21.808 12.4 

{--~-I------l·------
344,0.17 l 10.4'l'otI11 .................................................." ••,. '1===== 35.779 


West \'ir!!inlll! 
r\rrk('It~~· ~ .. _~ . _.. __ '" ____________.. _ .. ___ ... ______ ... ___________ ... ____ .. .. 9,007 B.t! 
Jeli~rso\l.•. -.. - 65,918 5,743

10-1,757 I 
................................................ '1__':""_1 8.7 


'I'otlll ........................... __ •••• __ ..................... 1';0, 675 1 J.I,750 8.6 


, J.l0 tret'S in th,· Korth ~Iotlntllin ht'('tion unti 100 tr('('s in th,· WIlynt'shoro ~t'rt.ion hnt! been replanted, 
1 'l'ho Ilumber of trees pl!lutl'd in 1 ort'hunl bloc).: in ,\ugusla Couuty WIIS not reported, 

http:344,0.17
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FlO, to,-'I'heso trct.'S wero sel.:10 hy ao feet und rrnwding Is c\'idcnt. It is nnw ditfi,'ult (0 culti,'nte 
un<l sprn~', Ilmllho yiehilis wei! liS qll"lit~· i~ redul,!)l\. Most vurielies suited to this region, when 
planted on thu hea "ier soils, sh"uld be set 40 by 40 feet 

.FI\J. 11.~ ... lnterp1t\nlo\llrcus (Yelli)w Trnnspnrent) being romOVCtl. rl'he need (or SpUl"C i'i ohvious. 
O,'crcrowdlng is n ruther L'Qnlluon Inuit observed in orehurds thllt wen) set out more tlInn 20 
yeurs ago 
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Tho loss of trees is .sorious IUld is IUl importlUlt factor in Ilccounting 
fOI' the ~ow productIOn per acre. Among the importlUlt varieties 
tho loss 1Il trees l'unged from 3.6 to 35.4 per cont of those planted 
with most frequent losses between 6 and 10 per cent, IUld IUl avera~~ 
for all vurieties of 0.8 per cent. (Table 17.) The trees included ill 
this study wore Il1ostlyundor 25 years of !lge. 

TABLE 17.-Pcrcentage of original num/JCr of frees of important Imrietics lilanted 
which were lIli8.~ing in 1.926 ' 

Virglll16 West Vlrglnln 
Vnrlety 

Vnlley l'lcdmont Bcrkelcy JeRersoll 
SCCtiOIl SCCtiOIl Coullty County 

l'rr cent Prr cellt Pcr cent Pcr alitArknllsll.q (Mllmmoth B1nck'l'wh:) •.•••___............. 3.0 a.1 4.8 7.8 

lIon D6yls. __............_••__•__• __................... U.7 23.1 9.3 0.8 

IJlnck IlclI ...................._....................... 3.7 40.0 .•••••..••••••__••••__•• 


B~ll~{~~i;.::::::::::::::: ::::::::::::::::::::::::::::::: ...--.."3:7" ···-·----·ii· ···--····1:810. I 
Onllo........... _...................................... 7.0 Ig:8 0.1 .1.7 
OrlmcsOoldCII.......................................... 14.2 35.4 13.7 13.2 

~{::~Ub"~~i'C::::.:::::::::::::::::::::::::::::::::::: IU ~:~ .._.__._~~~. r:~ 
Lowry••_.:____ •• __................ ... ................ 0 • 0.2 •••__................... 

Northwestern Clrc'Cllillg...... "........................ 17.2 ____........ 17.0 3.2 

l(lIlIIbo.__••_....___................_................... 0 ••••.__..... 0 __•____•••• 

l(omo.BeA\IIt~...._._ ....._..._.... _. __ ......____ ........ 0 7.0 4.0 1.5 

noynl Llmbertwl!:........................................._...__• 2.3 ••___._.......__ •••••• __ 

Stnymnll Willesnp ..........--...... ....... ............ .\, 6 7.7 4.2 4.0 

"'Inesllp••-.....--------..- ••••--................ ...... 8.3 10.2 4.7 7.9 

Ycllo\\" Nowtown (AIlJcmllrlo l'ippill)........... ....... 9.1 18.4 6.2 0 

Y,-IIQW ~I'rnnsllllrent.._..__......____................... 2. l ••.•____.... 6.0 0 

York ImJlerii.....- ............................... _.... \1.1 10.5 7.9 9.4 


The method of pruning sometimes contributes to tree losses as 
weU us to low yields. ,Yhere trees are pruned in such manner that 
ull the fI"Uiting wood is out on the end of brunches, there will be 
considernblo limb broukuge, Ilnd frequently IUl en tire tree is split 
or broken to such an extent that it must be removed. When trees 
nro pruned in this fushion thero is much wasted bearing space.
(li'ig. 12.) 

SUMMARY 

The Cumberlund-Shenundoah region of Pennsylvania, Virginia, 

and 'West Virginia IlS It wholo is well adapted to fruit growing, but 

ulmost every community hus some poor sites, and intelligent choice 

of ore hurd sites is essential to success. . 


Frost is l'csponsible for much less damage in this region than is 
usunlly believed. 

Cultmal prnctices Itvorltfe fill' below the standard thut is essential 
to success, Ilnd losses ure often attributed to frost and offyeur when 
they nre Ilctually due in part to poor practices and might ensily be 
Overcomo wit.h good cultmlll practices Ilnd proper measures for disease 
ilnel insect control. 

There is Ill"llther striking inverse correlation between the tempera­
tures from Fcbrunl·.'r 7 to Murch 21 and the yield of Ilpples in this 
region. Abnormnlly high temperntmes dming this period IIImost 
inval'in hly Clllise development of buds to such an e~-tent that injury 
by frost. 01' fl·l'l'7.ing, Intel' in the senson, is nlmost 11 certainty if the 
site dol'S not have UIlUSUlllly good nil' dminnge. 
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All the soils in this region arc not eqUlllly well Ildapted to fruit 
growing, and even on those soil types which are well adapted, care 
should be exercised too avoid places where the rock comes so close to 
the surface as to allow insufficient soil depth, or where excessive 
washing is likely to take place; and even in the best soils a high per­
centttge of humus is essential to success. 

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

FIG. 12.-Bml prunin~ is costly. '1'lIese trees hnve bl'en pruned so thnt the bearing wood is nt tho 
ends of long weak limbs. It is costly to pillee props under a lnrge number of trees. lind even if 
this is dono thore will be much splitting and breaking of limbs when they nro burdened with fruit 

One of the outstanding mistakes in thi'3 community, in pltmting 
orchards, has been thnt of plnnting trees too close together. Reports 
f!"Om growers seem to indicate that 40 by 40 feet is 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 isolated from 
other orchard'3. In the case of self-sterile varieties, mixed planting is 
necessary. Bees are essential in any orchard for pollination purposes. 

" .f 
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