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INTRODUCTION. 

This bulletin is the first of a series designed te meet the long- 
standing need for a careful study of apple orcharding in various parts 
of the United States which would give comparative and detailed 
information on the different methods of orchard management in 
vogue and the several factors which enter into the cost of apple 
production. This particular study was made during the summer and 
fall of 1914 in Wenatchee Valley, Chelan County, Washington, in 
territory tributary to the towns of Wenatchee, Monitor, and Cash- 
mere. Complete and detailed datat were secured on the bearing 
apple orchards of 87 ranches,” and the figures presented represent 
conditions as they actually existed on the farms when surveyed in 
1914. 

1 Unfortunately, few farmers keep accounts which would give the necessary information for a study of 

the cost of conducting various farm enterprises. However, ample experience in the Office of Farm Manage- 

ment has shown that although farmers may not have accurate records of their work, expenditures, and 

income, the average farmer does have in mind fairly accurate information on these points, and this infor- 

mation can be obtained from him by skillful questioning when the questions are stated in the terms in 

- which the farmer thinks. The Office of Farm Management has therefore developed the method of studying 

cost of production by means of the farm survey, in which information is obtained from a large number of 

farmers by direct interviews. In many instances it has been possible to compare averages thus obtained 

with accurate records, and the results justify the conclusion that when the survey method is properly and 

skillfully used the information obtained by it is ordinarily as accurate as the results secured in carefully 

conducted field experiments. The survey method was used in obtaining the information contained in 

this bulletin. 

2'The word ‘‘ranch”’ is a local term for any farm, and the word ‘‘rancher”’ is used in the sense of farmer. 

Notre.— Acknowledgment is due to the Office of Horticultural and Pomological Investigations of the 

Bureau of Plant Industry for material assistance in the preparation of this bulletin. 

58599°—Bull. 446—17——1 
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SUMMARY OF RESULTS. 

The salient facts concerning these 87 orchards brought out by this 
investigation, made in the summer and fall of 1914, are, in brief, as 
follows: 

The average investment per farm surveyed is $20,974; the average 
investment per acre of bearing apples alone is $1,925. The equipment 
investment is high, being $444 per ranch, or $47 per acre, exclusive 
of stock. There j is an average of two Sees per farm, or 5.3 tillable 
acres per horse. 

_ The total annual cost of -pradacliGn is $469.73 per acre, or $0.792 
per box, f.0.b. Of this, labor-cost constituted $179.09 per acre, or 

$0.302 per box, and cash-cost, mcluding interest on investment, 
$290.64 per acre, or $0.49 per box. This is the annual cost for the 
average orchard under clean cultural management. Where under 
alfalfa or clover management, this cost is reduced about $0.02 per 
box.! 

Orchards average 64 acres and 81 trees per acre. ‘Trees average 
11 years of age. 

In the Wenatchee Valley proper, counting every bearing orchard, 
the leading 10 varieties in order of importance are: Winesap, 
Jonathan, Esopus, Rome Beauty, Stayman, Gano, Ben Davis, Yellow 
N ewtown, Arkansas (Mammoth Black Twig), and Arkansas Black. 

On the basis of the number of young trees, 1 to 5 years of age, In- 
clusive, the order is Winesap, Delicious, Jonathan, Rome Beauty, 

Stayman; Esopus, Winter Pearmain, Banana, Gano, and Yellow 
Newtown. 

The yield per acre on the bearing orchards from which data were 
secured is 593 boxes, or 7.3 boxes per tree. This represents all 
yields on trees from 7 to 11 years, inclusive. 

DESCRIPTION OF REGION. 

The State of Washington (see fig. 1) is divided by the Cascade 
Mountains into two unequal and distinct parts, which results in a 
wide variation in chmate and rainfall. West of the Cascades there is 
an annual rainfall sufficient for the growing of crops, while east of the 
mountains there are sections which have an annual precipitation of 
less than 8 inches, necessitating irrigation. The irrigated area is rela- 
tively small compared with the upland prairies, where the rainfall is 
sufficient for farming without irrigation. Fruit growmg in eastern 

1 No account has here been taken of the depreciation of the orchards. If it is assumed that an orchard 
remains in full bearing for 30 years and then is removed, the rate of depreciation is 34 percent. This 

per cent of $1,925, the average value per acre of the orchards surveyed, is $64.17. That is, the depreciation 

is $64.17 per acre, or $0.1082 per box with the average yield of 593 boxes per acre. This is probably a 

maximum figure. It is probable that if the facts concerning the orchard depreciation were Known they- 

would add to the cost here something between $0.04 and $0.08 per box. This assumes, of COnES: that 

the orchard is in fuli bearing 30 years. 
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Washington is mainly confined to the irrigated sections. Naturally, 
with such a wide variation in climatic conditions, different areas 
have developed distinct types of farming. . 

The principal apple-producing areas of the State le in the counties 
of Yakima, Chelan, Spokane, Kittitas, Walla Walla, and Asotin. 

There are extensive plantings of young trees in the county of 
Okanogan, while considerable acreage of apples is found in the counties 
of Douglas, Grant, Benton, and Klickitat. The most important in 
the production of apples, according to output, are the counties of 
Yakima, Chelan, and Spokane. 
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Fic. 1—Outline map of State of Washington, showing location of Wenatchee Valley. 

Chelan County, in which Wenatchee Valley is located, is in the 
north central portion of the State, having one of the main ranges of 
the Cascade Mountains on its western and northern boundaries, while 
the Columbia River flows on its eastern boundary, receiving the waters 
from several mountain streams which have their source in the Cas- 
cades. The principal apple-producing area lies in Wenatchee Valley 
in the vicinity of the towns of Wenatchee, Monitor, and Cashmere, 

and extends as far up the valley as Leavenworth. (See Pls. I, II, 
and III.) A very intensive region is in the semicircular area about 
the town of Wenatchee, which extends to the west for about 14 to 2 
miles with a gradual increase in elevation of from 700 feet at the 
railroad station te 850 where the foothills are approached, and to 
the north until it meets the Wenatchee River about a mile from its 
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entrance into the Columbia. From here the orchard area extends 
northwest along the narrow valley and adjacent slopes of the 
Wenatchee River to the town of Cashmere, a distance of about 12 
miles. There is considerable variation of altitude throughout the 
valley, but most of the fruit is grown in an area from 700 to 1,000 
feet in elevation. 

Records were taken only in the vicinity of Wenatchee, Olds, 
Monitor, and Cashmere, and all data here presented refer only to 
orchard management in those sections, unless otherwise stated. 
Whenever Wenatchee Valley, or ‘‘the valley,” is referred to in this 
bulletin, it has specific reference to the region in the vicinity 
of the above-mentioned towns. However, orchards are similarly 
managed throughout the remainder of the valley. 

CLIMATE. 

The climate of the valley is decidedly arid and no crops are grown 
without irrigation. The temperature during the summer is often 
high, but not oppressive. There is considerable variation in the alti- 
tude and the annual precipitation. The orchards lie for the most 
part between the altitudes of 700 and 900 feet. There is in the valley 
an annual precipitation from 8 to 15 inches. Killing frosts are not 
common during the growing season. Generally speaking, Wenatchee 
Valley has a pleasant and delightful climate that is very favorable 
to the growing fruit. | 

SOIL. 

The soils of the Wenatchee Valley are loamy, varying from “a 
very fine silty loam through coarser grades to sandy loam.” The 
subsoil is of sand and gravel and the bedrock sandstone and shale. 

1 As far as originis concerned, the soils of the Wenatchee Valley are mainly of two types, namely, the 

broad alluvialfans which are located at the foot of thesteeperslopes and which appear to the bestadvantage 

in the sweeping semicircle which contains the town of Wenatchee with the neighboring orchards. At the 

mouths of each of theseveralcanyons these fans have beenformed. The canyons have been carved mainly 

in the upturned sandstones and clays which come originally from the granite rocks. Above the town of 

Wenatchee, continuing up the vailey, while there are occasional fans the river terraces are much more 

conspicuous. Theterraces are composed at the baseof glacial bowlders and gravels. Upon these one will 

findrivergravelsandsands. Thesoil toa depth ofseveralfeet, which has been superimposed upon the 

gravel and sand, is largely of eolian origin and hence is of a very fine grain and retains the moisture very 

readily. 

In general, one might say that throughout the Wenatchee Valley the bedrockis represented by upturned 

layers ofsandstones and shales of lacustrine origin. Next comes asubsoil whichis very coarse at the base, 

but grading upward into gravels and sands ofriver origin. The top soil, varying from a few inches toa 

hundred feet, is of very fine grain and in the main has been carried to its present position by the persistent 

winds which come out of the mountains to the westward. Thesoilis loamy in character and variesfrom a 

fine silty loam through coarser grades to a sandy loam. Rarely is it composed mainly of sand, but in 

general it has the right physical properties to retain the moisture with readiness. Chemically,itisgoodin - 

lime, iron, and potash, butis low in nitrogen. Cover crops which will yield nitrates have very greatly 

increased the yield of soil and such crops have come to be absolutely necessary in the older orchards.— 

HENRY LANDES, State geologist, Washington. 
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AGRICULTURE OF THE REGION. 

Wenatchee Valley has a highly specialized type of agriculture. It 
is a region of intensive fruit growing, confined very largely to the apple. 
The ranches, in general, are small, those included in this investiga- 

tion averaging 11.4 acres in size, of which 10.5 acres are tillable. Of 
the tillable land, 6.5 acres were in bearing apples, 0.72 acre in other 
fruits, and 0.58 acre in other crops. However, there are a few large 
ranches devoted to fruit growing, some of them embracing several 
hundred acres each. The region is not adapted to an extensive type 
of agriculture. The two predominant limiting factors are the high 
price of land and the small area of irrigable land. Considerable 
alfalfa is grown in the valley, but it is largely grown*in young 
orchards, and at present much of it is being grown in the bearing 
orchards. The soil and climate are adapted to a great variety of 
crops, but appear especially adapted to fruit. 

DEVELOPMENT OF THE FRUIT INDUSTRY. 

The first settlement in the valley was made in 1863 at Cashmere, 
then named Mission, by Father Grassi, who later diverted the waters 

‘of Mission Creek to water a small garden near the mission. 
The first fruit trees were set out by the Miller brothers, some reports 

siving the date as 1873, others 1876. The first irrigation ditch in the 
valley was established by the same men in 1883, and still exists as 
the Miller ditch. 

Practically the entire Wenatchee Valley was a barren waste until 

1896, when the Gunn ditch was built, covering 600 acres of irrigable 
land. During the same year the North Wenatchee Canal Co. was 
formed and the ditch built covering the Warner Flat near Cashmere. - 
This ditch was taken over by the Highline in 1902, and now forms a 
part of the latter system. 

In 1901 W. T. Clark, of North Yakima, was interested in the pros- 
pects of developing the irrigation system in the Wenatchee Valley 
and soon thereafter took over the organization of the Highline 
(Wenatchee Highline Canal Co.). The ditch as built covered 9,000 

acres of orchard land and was completed to Weaatchee in October, 
1903. (See Pl. IV.) This was the real beginning of the orchard 

development in the Wenatchee Valley. Development continued 
until in 1913 there were more than 20,000 acres of irrigable land under 
the different ditches. 

The planting of fruit trees was more or less correlated with the 
development of irrigation. Table I gives the total apple acreage in 
north central Washington and the acreage in the Wenatchee Valley. — 
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TaBLE I.—Total apple acreage and number of trees in north central Washington and in 
Wenatchee Valley. 

North central Washington: 

Totabapple acreace. Weare 5 oe ge 41,711 
Total number of-apple trees: =. 2-2 2 eae eee 2, 678, 172 
Number of apple trees, 10 years and over...............-....2------- 227, 695 

Wenatchee Valley: 

otal apple aercage:: <5. = skeen ee 11, 445 
Lotal numberot- apple tre€s = 5+ SS ss ee ee 736, 455 
Number of apple trees, 10 years and over........---.-.---------.-.-- 164, 927 

The growth and importance of the apple industry in north central 
Washington is also shown by the increase in the number of cars of 
apples shipped during the 10 years 1905-1914 (Table IT). 

TaBLE I].—Number of cars of apples shipped from north central Washington from 1905 
to 1914, inclusive. 

Direction of shipments. 1905 | 1906 | 1907 | 1908 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914 

| } 

Caps ens hee eee et eet | 254 | 299 492 /1,851 1,201 '3 413 '3 546 5,913 
ae 343 | a, ea 910 | 980 

| | 

CArSWwesh ou » os Se ee | 257 | 202 

METHOD OF SURVEY. 

In making a study of this kind it is highly important that average 
conditions of the district be obtained. At the beginning of this par- 
ticular investigation many orchardists in the intensive commercial 
apple-producing regions about Wenatchee, Olds, Monitor, and Cash- 
mere were visited. In choosing the ranches from which records were 
obtained no effort was made to select the seemingly better class of 
orchardists. In order to make the data uniformly comparable, it was 
imperative that the orchards chosen should contain trees of the same 
bearing age; that the trees should be uniform and typical of the 
region; that the orchard should contain only apple trees and not be 
interset with peaches, pears, plums, or other fruit trees; that inter- 
tillable crops other than cover crops should not be present; that the 
orchard should be managed as the representative commercial apple | 
orchard of the valley; that if the trees were top-worked such trees 
should have been worked over to the present variety for at least five 
producing seasons, and that the manager, renter, or person doing the 
work should have had supervision of the orchard for at least five years 
so as to be conversant and thoroughly acquainted with the methods 
of management, conditions, and yields of the orchard for such a> 
period. 

Where conditions did not conform to these limitations, as a rule 
data were not taken. Where any discrepancy arose after data had 

1 The north central Washington tree census for 1915—State department of agriculture. 

” SDC i PUA Ae Mice, 
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been taken, the records were not used in the final compilations. 
After dhe anne the discrepancies there were 87 complete records 
which fully met the specifications. 

INVESTMENTS. 

Estimates of the amount of capital invested were obtained from 
each orchardist. This estimated value, in the majority of cases, was 
the amount the rancher paid for the place, plus the value of such 
improvements as he had made since the purchase. There were a few 
ranchers who had owned their property before local land values had 
advanced to any great extent. Most of these men based their esti- 

- mates on prices that at some time or other had been offered for their 
holdings. These estimates were generally found to approximate 
closely prices that had been paid for adjacent land in bona fide sales. 
The values may seem high, but they represent actually what the 

- mmajority of men visited in this investigation either had paid or had 
been offered for their orchards. In all probability a lower valuation 
would be given now (1916). 

As figured from the estimates of the 87 owners, the average total 
investment per ranch is $20,974, while the average investment in 
bearing apple orchards per ranch is $12,250. By giving each of the 
87 orchards the same weight, that is, taking the estimated value of a 
single acre of bearing apples as representative of each orchard, there 
is an estimated average investment of $1,925 per acre for bearing 
apples. The annual interest charge on this alone amounts to $154 
per acre, at 8 per cent. (See Table IIT.) 

Tasie IIT.—Average investment and average acreage per ranch (87 ranches) in Wenatchee 
- Valley in 1914. 

eerie livestment, per ranch: 222-42 62.2. 912-2. ie ioe 2s. f= $20,974.00 

Emenace MMVeSUIMONt Per actes © ai vost Se lk 2. sk ee ee $2, 026. 00 
PRrerace size Ol Ane (ACTeS)i. 2. lds 48 oe os. eee eee ae 11.4 
Average size of bearing apple orchard (acres). .........--..------------ 6.5 
Average value per acre of bearing apple orchard... ..........--------.- $1, 925. 00 

COMMERCIAL VARIETIES GROWN. 

Over 60 varieties of apples are grown in Wenatchee Valley. In 
some of the older orchards are found the Baldwin, Rhode Isiand 
Greening, Northern Spy, Ben Davis, York Imperial,-and other vari- 
eties which are of little commercial importance to the orchardists of 
the valley. These varieties were planted by the earlier pioneers. 

The older commercial orchards of the valley to-day contain for the 
most part varieties such as Winesap, Jonathan, Esopus, and Rome 
Beauty. The Winesap, Jonathan, Stayman, Rome Beauty, together 
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with the Delicious, have been planted to a considerable extent within 
the last five years. Table IV gives the first 10 varieties, 10 years or 
over, in order of their importance, and the first 10 varieties between 
1 and 5 years of age in order of their importance, according to the 
number of trees planted. 

The trees in the valley were originally planted on the square, 
diamond, or quincunx plan. The distances set varied from 20 by 20 
feet to 28 by 28 feet. The majority were set from 20 to 22 feet apart 
on these various systems. 

Tas Le IV .— Varietics of apples in order of number of trees planted. (Wenatchee Valley.) 

|| 

Trees 10 years of age or over. \| Trees between 1 and 5 years of age. 

Variety. Number. | Variety. ~ Number. 

HEMVVATIOS AD =o cet see: Cape eNO eens ee eee |? 28,188. ||. 1 Wianlesap- io. 2. 2. so een ee 193, 940 
De ON AGN AI = Sao ee ene Bees ae | 25: IAD sD DeMCIOUS- pene ee a ee ee eee 39, 597 
Diet SO DUSSes sO eae se ieee ae ee ents 175106 ff. "3. Jonathan. ss oe een es 25, 131 
AisRonie beaiby So-)2 = 23 ae 15,852 || 4. Rome Beauty -..-...-.--:-----.-.-- 21, 126 
HOLA AMS se ne cess ee eke Se ane 135868 4]. S.; Staymancc. al 2 ea eee 19,491 
RES Tele tans ssa 8 ae ore es eee 9,896 ||: 6; Risopus#2 220 <0, a neete ene 9,851 
Pe DOnWDAVISGS soe eon een ene 7, 633 eee WantersPearmain: 22. eae eee 4,030 
8. Yellow Newtown: .<= ==! 22. -2 5-25-22 7,008 || 8. Bananar 2222-22222 ee 3.408 
OM ackewites. So Ses. 2 eee eee 5; 6069s Black iB enter eae ee ee ee ee 1,939 

10; Arkansas Black. t- 3.3.52. %< 22-85. 5,600 || 10. Yellow Newtown............-2-.-.2- 1, 226 

1 North central Washington tree census for 1915. Trees planted in the vicinity of Wenatchee, Olds 
Monitor, and Cashmere. i 

AGE AT WHICH APPLE TREES BEGIN TO BEAR. 

Apple trees in Wenatchee Valley begin to bear fruit at an early 
age. A number of estimates were obtained relative to the age that 
different varieties would bear a box of marketable apples per tree. 
There was some variation, owing to the many factors which were 
considered. It was, however, not difficult to obtain this mforma- 
tion, for many orchardists had grown their trees or had come into 
possession of them prior to the time they began to bear. There is a 
considerable difference of opinion as to the exact order in which the 
different varieties should be placed, but most orchardists agree that 
the majority of the important commercial varieties under average 
conditions in Wenatchee Valley will bear a box of marketable apples 
per tree prior to 7 years of age. Table V gives the order, determined 
as nearly as possible, in which they come into bearing. 

TABLE V.—Ages within which commercial varieties may be expected to bear a box or 
more of marketable apples. 

5 to 7 years: 5 to 7 years—Continued. | 7 to 8 years: 
1. King David. 8. Winter Pearmain. - 14. Esopus. 
2. Missouri. 9. Rome Beauty. 15. Yellow Newtown. 
3. Jonathan. 10. Black Ben. 16. Arkansas Black. 

4, Grimes. 11. Ben Davis. 

5. Banana. 12. Delicious. 
6. Stayman. 13. Arkansas. 
7. Winesap. 
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YIELDS. 

Estimates of yields were obtained for a period approximating five 
years. In presenting data of this sort it is highly important that the 
yield should be considered over as long a period as possible in order 
to obtain a fair average for a district. Where very few orchards are 
over 11 years of age, as was the case in the valley at the time of this 
study, it is impossible to obtain a sufficient number of comparable 
yields for any period other than that represented by trees from 7 to 
11 years of age, inclusive. The average estimate of all yields from 
orchards between these ages was obtained and considered as a fair 
average yield for the valley. In computing this average, each age 
is given the same weight, regardless of the year in which a given 
orchard might be a certain age. For example, yields on orchards at 
the time they were 7, 8, 9, 10, and 11 years were averaged and this 
average was used as the average yield for the valley. In this way 
271 estimates were considered. Forty-seven were from orchards 7 
years of age; 60 from orchards 8 years of age; 67, 9 years of age; 59, 

10 years of age; and 38, 11 years of age. These estimates extended 
over a period of 6 years; 8 of them in 1909, 34 in 1910, 61 in 1911, 

71 in 1912, 75 in 19138, and 22 in 1914. Considering the factors 
stated above, the average yield per acre of apple orchards in We- 
natchee Valley with 81 trees per acre was 593 packed boxes. 

There is a tendency in some apple-producing regions toward alter- 
nate bearing, and many times frosts, winds, insect pests, and diseases 
have an effect on the annual yield of the district, but by taking yields 
over a period of years on trees which are representative of a district 
it is possible to obtain an average yield which is accurate enough to 
furnish a basis for such a study as is here presented. 

There is no appreciable difference in yield between clean cultivated 
and alfalfa orchards, nor could this be expected, since so few orchard- 

ists had followed the cover-crop management for any considerable 
period. 

There is considerable difference in yield between different varieties, 
and no doubt there is a difference in the number of boxes of extra 
fancy, fancy, and choice grades which are packed from an acre of 
the different varieties. But no account was taken of this, for it was 
the purpose of the investigation merely to arrive at the average 
annual cost of producing apples, grown in well-managed commercial 
apple orchards of the valley. 

LABOR. 

The average size fruit ranch in the Wenatchee district is such that 
most of the labor, except at harvest time, may be done by the ranch- 
ers or by members of their families. But little outside labor is hired. 
Labor when employed by the month is paid from $35 to $50, varying 

58599°—Bull, 446—17 2 
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with the privileges which are given. The following rates were paid 
labor for various operations: 

PUMA sperae ee Sateen Ss cae a nee $3.00 to $3. 50 per day. 
Packers: So. ee ee So ain Soe eee aioe .06 per box. 
Frackane amd wsontinee cf sia s ben rene os .07 per box. 
(Mowe syaNbaVege: ae Sete Bete seers ats) esc 2.50 per day. 
Manrateamn: and sprayers 5210s tee eee 1.50 per hour. 
EV CAMO her tae Saris pus cre tao ah eee eee 2.50 per day. 
MiamgarinGl seams sents. ki ae, Vat ee areas 5.50 per day. 

Expert pruners receive from $3 to $3.50 per day, but -as the ma- 
jority of ranchers did this work themselves and were not considered 
as expert labor in the same sense as a man who makes a business of 
contract pruning, the pruning labor was figured at the regular rate of 
$0.25 per hour. 

The rate of $1.50 per hour for sprayer, man, and team is high, but 
that was the rate paid by many of the growers who hired their spray- 
ing. This did not include the material used. 

ITEMS CONSIDERED IN COST OF PRODUCTION. 

In considering in detail the cost of producing apples on the farms 
studied the following classification of costs will be observed in this 
discussion :? 

Maintenance costs: Handling costs—Contd. Material costs—Contd. 

Manuring. Hauling empties to and Lime-sulphur. 
Cultivation. from orchard. Lead-arsenate. 
Pruning. . Hauling full boxes. Manure. 

Brush handling. Foreman charge. Gasoline and oil. 
Irrigation. : Picking. Fixed costs: 

Thanning.< 0 7 Sorting, packing. Taxes. 
Propping. Nailing and stamping. Water tax. 
Spraying. Labeling. ; Insurance. 
Cover crop. Material costs: Interest on invest- 

Miscellaneous labor. Box shook. ment. 
Handling costs: Nails. Equipment charge. 

Hauling box shooks. Paper. Packing-house charge. 
Making boxes. Label. 

ORCHARD MANAGEMENT. 

In the early days of orchard planting it was the object of the or- 
chardist to obtain a vigorous annual tree growth. The soil at that 
time contained enough plant food to give the desired results, with 
the aid of sufficient irrigation water. The most intensive methods of 
cultivation were followed; scarcely a weed was allowed to remain in 
the orchards. This practice continued until the trees had borne a 
few crops, when it became apparent that more humus-forming mate- 
rial was necessary if the growth and productiveness of the orchards 
were to be maintained. 

1 No account is here taken of association or other handling charges such as storage and insurance. The 

total costs represent all charges up to and including delivery at an association or shipping point. 
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This condition led to the introduction of alfalfa, clover, and vetch 
as a shade or mulch crop, until to-day there are nearly 4,000 acres in 
alfalfa, 500 acres in clover, and 500 acres in vetch in the orchards of 

north central Washington. Obviously, with the introduction of 
these crops the method of cultural management gradually changed. 
At the time of this investigation this change was being made, but the 
new method had not been in vogue long enough, when records were 
secured, for the most reliable results. Nevertheless the subject of 
the management of such orchards is discussed briefly so as to show a 
comparison of the different methods and the possibility of decreasing 
the cost of production of the apple where the yields remain the same. 
There are factors which may tend to show the impracticability of 

Fic.2.—A 5-year-old Jonathan orchard near Wenatchee in which clean cultivation has always been 
practiced. 

introducing a mulch crop, but at present it seems that yields can be 
_ kept normal by a resort to this expedient, and that at the same time 
the amount of labor involved in the care of the orchard can be 

decreased. 

However, this bulletin deals primarily with the cost of producing 
apples in the bearing orchards studied where clean cultivation is prac- 
ticed. 

CLEAN CULTIVATION. 

It is the common practice in all irrigated regions to begin the sea- 
sonal preparation of the soil by plowing or disking in the fall or spring. 
It is the purpose of these operations to put the soil in a condition to 
facilitate the use of the spring-tooth and the spike-tooth harrow, 
the cultivator, and the float. It is usually possible to begin the cul- 
tural work on the soil before the middle of April. (See fig. 2.) 
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Of the 57 ranchers who practiced clean cultivation, 28 began the 
seasonal preparation of the soil by the use of the plow, 25 by the 
disk harrow, 3 by the cultivator, and 1 by the spike-tooth harrow. 
Of the 28 who plowed, 15 did so in the fall and 13 in the spring. 
Not all of these orchardists, however, plow every year. Nineteen 
plow every year, 8 every two years, and 1 every three years. 

Following the plowing or disking, cultivations are given previous 
to the first irrigation. All orchardists who follow any method of 
clean cultivation do some cultivating previous to the first irrigation. 
Following these first cultivations, which are usually between April 1 
and May 15, the orchard is furrowed preparatory to the first irri- 
gation. Furrowing is locally known as “‘creasing.” Cultivations 
are usually given after irrigations until the middle of the summer, or 
until the weight of the fruit bears the limbs down so that further 
cultivation is impracticable. If at any time there is a rain heavy 
enough to pack the soil, a cultivation is usually given. Not all 
orchardists, however, cultivate after each irrigation. (See Table VI.) 

TasLE VI.—Analysis of operations in clean cultivation. 

Orchardists who : 
perform each Man. Horse. 
operation. 

Operation. 

Per cent 5 Percent | Hours f Hours 
Number va total. | per acre. of tote per acre. 

| 
STPET WARING cate rays ees caer ete end Rent NOL EPR | 28 49.12 QE I esate see 5. 39 
Cultivation: 

LINCO A eee a ae 5 ea ce es aA Use gma Ieee ns el Nea rae 21.36 100. 00 38. 98 
ID ClOrOdiTSt ARE CatiOM ss eer ee see ee ee ee 57 100. 00 11. 96 55. 99 22. 26 
HOH OWwAN eIRS GL Ma GIONS sae ee eee 52 91. 23 4. 69 21. 96 8.57 
Following second irrigation.-..-/........-..-..-.- 36 63.16 Sy 5 15. 22 5. 58 
Holowine thirdhirrigaiionesss ree 18 31.58 1. 28 5. 99 2.30 
Kollowingiourntharrigation= ssesess-c2so = aaa 3 3.51 ols? 61 18 
Hollowinesnitthinnl oAplOM aes ne ones 1 1.76 . 05 23 09 

Creasing: 
MINS fh Liane omen b ey cerery a arias MLZ cllearas colpre ea Nee [ozo ai) Se eerste 4 DAS eR Se 6. 48 
Before first irrigation .>......-..--2- Bee eget Beaarotes Sea seaes 15) eee Oe 2.34 
Befloresccon@ irrigation: sos. ose eee ee |e eee esl ee ene eee GSW a Bee Sass G2 2.14 
iBeloreithird irmmiga tions fs. se aceree poe ee So eee eee eee ABW Scenes 3S I 1.34 
IBelOke TOUR EH URSA G1 OMes= 545-2 ee |e pe eesterel | Sees Sarees SO Bee mesoc 5d 
iBeforeniitharricahionis ssc. see eee eee |e ee apnea Seo O47 ae Saas - 06 
Beloresixthurrigvatlom is. assed se ee ee a | ee ees eee O24 Rae eee 05 

There appears to be no particular sequence in the use of the cultu- 
ral implements. The exact method by which desirable conditions 
of tilth are secured is in part dependent upon the local soil and cli- 

mate and in part upon the individual conception of the orchardist. 
There enters here, however, the proper study of the soil with which 
each grower has to deal, the behavior of the trees, and the condition 
of the fruit. Early plowing and maintenance of a good soil mulch 
are of great advantage in retaining the moisture in the soil during 
the growing season. (See Table VII.) 
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TaBLeE VII.—Number of times various implements are used in the 57 clean-cultivated 
_ orchards. 

Disk | Spring- | Spike- | quyiti- 
When used. Plow. tooth tooth Float. 

harrow. | harrow. | harrow. | Vator: 

Previous to first irrigation.............---- 28 39 66 42 25 22 
Mollowawennstanpieablomere see oes iieeile jo )-1 seer 2 36 14 24 8 
Mollowane secondirri galore st se = a tele ete ete lee oe tela 24 12 14 5 
Mollowang (hindsinni sat ome ssee = see ayers nee ae iielle eet 11 5 6 2 
Following fourth irrigation.--...-.-...--.-|--------.- | Bae Aersrardy Ds oe eS |e Sore ay | ee 
Following fifth irrigation..............-...-|-- Pera cae ‘ 1 Lg 8 sap bogs ee eee en (Ste Er Si 

There are many factors which may affect the time required for the 
various operations. Among these are number in crew, time of year, 
topography, type and condition of soil, kind of cover crop, if any, 
depth to which implements are worked, and kind and size of imple- 
ment used. (See Table VIII.) 

TasLeE VITI.—Average time required and cost per acre for various cultural operations on 
farms studied in Wenatchee Valley. 

p Number of— eke 

Implement. Nee ep S| port) | CO es 
: hours BEM 

Men. Horses. : 

TENOR alee ees Ss ae te eo bap aera U2hncheseeeseeeee 1 2 1.49 $3. 679 
DISkehArrower speeches nic cites ee teie ee aires OMe Ct eee eae ase 1 2 4. 46 1. 232 
Spmng-toobhpharrOw-esseec eee esos eee Gileetecseee Sees ne 1 2 5. 90 . 932 
Spike=tooth harrow. 5. .---.-- asses 2e-56-- LCC Garrett Serta sisters 1 2 9. 60 572 
CollGivatonee eee yes wis phoma een solo eat teeter aewiars 1 2 6.30 . 873 
MOAT: gate ech cles SHAINS a Seca Ea ates Seem LO Cota teeta = se 1 2 7.50 EGE 

Considering all records, regardless of number in crew, or kind or 
size of implement used, a total of 21.36 man-hours and 38.98 horse- 
hours per acre was chargeable for all cultivation, exclusive of plowing 
and creasing, or a per acre cost of $11.19. Considering all cultural 
operations, including plowing and creasing, there was a total charge 
of $14.75 per acre. 

MANURING. 

In the early days of orchard planting throughout the valley, the 
trees made a luxuriant growth, and at the time that they came into 
bearing gave a good crop, which did not seem to affect the physical 
condition of the tree the year following. It was the impression that 
this virgin soil contained an abundance of plant food, so that the need 
of returning fertility to the soil was not felt. Later, however, this 
valley gained some valuable lessons from the experience of other 
northwestern sections, and many orchardists began to apply manure. 
Inasmuch as the average ranch throughout the valley is small, the 
grower usually having only one or two horses and in some instances 
a cow, not enough manure is produced to make a thorough application 
each year to the entire orchard. 
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Of the 87 anther from whom records were taken, 49, or 56 per cent 
of the total number, applied each year the little manure produced on 
the place. This amounted to about 4 tons per acre, which was usually 
applied directly from the wagon by one man with two horses, covering 
1.44 acres in 10 hours. ‘This is not efficient work as compared with 
results on farms where large quantities of manure are handled annually. 
This inefficiency may be due in part to difficulty of spreading manure 
in orchards planted very closely together, but it can be more generally ~ 
attributed to the fact that the manure is not applied during a rush 
season, hence the grower takes his time. Where all records are con- 
sidered, regardless of crew or method of handling, there is an average 
labor cost for applying manure of $2.27 per acre. 

PRUNING. 

Pruning is an annual practice of all orchardists in the valley. It is 
usually done during the dormant condition of the tree, in the late fall 
or early spring. However, some men practice summer pruning; if so, 
it is generally done as a supplement to winter pruning. 

There are many factors that influence the number of trees that may 
be pruned in 10 hours. The more important of these are the age of 
the tree, the variety and habit of growth, the height and shape of the 
tree, the distance apart, the efficiency and skill of the pruner, the 
previous method of pruning, and the amount of work to be done. 

Considering the average number of trees per acre as 81 and 19.3 
trees as the average number of trees pruned per 10-hour day, there 
will be an annual charge of 40.31 man-hours per acre, or a cost of 

$10.08. 
HAULING BRUSH. 

In connection with the annual pruning of the orchard, the dispo- 
sition of the brush takes more or less time. This operation is usually 
done either by two men and two horses or by one man and two horses. 
(See Table IX.) 

The brush is often gathered in the center of the tree rows at the time 
of pruning or after pruning. This makes it much easier to handle the 
brush quickly. As a general rule, however, a crew of two men and 
two horses with a wagon will pass between the tree rows, the men 
gathering the brush on either side of the wagon, and hauling it to some 
convenient place and burning it, either at once or later in the season 
when the brush has dried. The trees are so young and the pruning 
generally has been so well done that there is a very small amount of 
large wood, so that practically very little trimming up of the pruned 
wood is necessary. 

Considering the number of man-hours and home required — 
for this operation, and assuming that the amount of brush was the 
Same in each instance, it appears from Table IX that the most econom- 
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ical way to remove brush is by the 2-men and 1-horse crew. How- 
ever, as there are only five records of this method, this result can 

not be taken as conclusive. 

TABLE. [X.—Average number of acres of brush removed by different crews in 10 hours. 

Number of— 
Number Acres Cost per 

Dig) oem tee a eu ers 
records, Rent FRorees hours. 

43 2 2 1. 56 $5. 12 
25 1 2 93 5. 90 
9 1 1 90 4,43 
5 2 1 1.50 4. 34 

Considering all records, there is an annual charge of 11.86 man- 
hours and 14.46 horse-hours per acre for handling the-brush, at a 
cost of $5.14 per acre. 

FURROWING. 

Furrowing, or ‘creasing,’ is a practice of making small ditches for 
distributing water for irrigation. The cultivator and the shovel 
plow are the implements most commonly used for this operation. 
In clean cultivation furrows are made just prior to the time of irriga- 
tion. All orchardists furrowed once; 91 per cent, twice; 63 per 
cent, three times; 314 per cent, four times; and 34 per cent, five 
times. Most alfalfa orchardists furrowed but once, just after the 
spring cultivation. A few of the alfalfa orchardists made a practice 
of cleaning out the furrows following the harvesting of alfalfa. 

Usually a 6-foot cultivator with three shovels attached, one at either 
end and one in the middle, is used for making furrows. Four to six 
furrows, varying in depth from 4 to 6 inches, and approximately 8 feet 
apart, are usually made between tree rows. 
A crew of one man and two horses with the 6-foot cultivator, 

making the usual number of furrows—six between rows—covered 8.3 
acres per day, at a labor cost of 66.3 cents per acre. A crew of one 
man and one horse with the shovel plow, making the usual number 
of furrows—five between rows—covered 5.15 acres per day, at a 
labor cost of 77.6 cents per acre. (See Table X.) | 

TABLE X.—Average time and cost of making furrows in clean-cultivated orchards with the 
6-foot cultivator or the shovel plow. 

Number of— Nee “i 
- orse- 

Implement. ep ores hours | hours Cost per 

Men. Horses. "| per acre. | per acre. EC: 

G1OOMCUIGIVATORYE = cA sees. eee caee ec bees 1 2 8.3 1. 204 2. 408 $0. 663 
Thora] 7) Cy giana 8 Sele eee me 1 1 5.15 1.94 1.94 776 



16 BULLETIN 446, U. S. DEPARTMENT OF AGRICULTURE. 

In making furrows in alfalfa orchards the shovel plow is most fre- 
quently used. For the 30 records under consideration, 19 used the 
shovel plow, 11 with 1 horse and 7 with 2 horses; 8 used the culti- 
vator, and 3 used miscellaneous tools. A crew of 1 man and 1 horse, 
using the shovel plow, making the usual number of furrows—five 
between rows—covered 5.02 acres per day, at a cost of 79.7 cents per 
acre; while a crew of 1 man and 2 horses with the shovel plow aver- 
aged 4.9 acres in 10 hours, at a cost of $1.12 per acre. Where the 
6-foot cultivator was used, 7.57 acres, on an average, were covered 

per day at a cost of 72.7 cents per acre. (See Table XI.) 

TABLE XI.—Average time and cost of making furrows in cover-crop orchards w ith the 
6-foot cultivator or the shovel plow. 

Number of— Man ee 
- TS 

Implement. Sac eal | pee hours hours Cost ae 
Men \ Hotes: *| per acre. | per acre. re 

G-footiculltivatores=ses 6822 ees eee 1 2 WeOtel ease dea? 2.64 $0. 727 
Shoveliplowe sess a6 sae Ue eee ye ee 1 wes 5.02 1.99 1.99 197 

HL) ONE See in ee ee ee 1 2 4.90 2. 06 4.12 1.120 

IRRIGATION. 

In the Wenatchee Valley the supply of water for irrigation pur- 
poses is obtained principally from the Wenatchee River and its tribu- 
taries. It is distributed at altitudes a little above the location of the 
orchards through several irrigation ditches, thence to the orchards 
through laterals. These laterals may be open ditches, wooden 
flumes, or pipes. The water is delivered from the laterals to the 
farm. At the point of delivery on the farm, the water received is 
distributed either into earth head ditches, small wooden flumes, or 
pipes, and from these it is distributed by means of furrows through- 
out the orchard. Along the earth head ditches small wooden spouts 
are placed at intervals to regulate the flow of water into the furrows. 
The wooden flumes receiving the water from the laterals are usually 
about 6 to 8 inches in width at the bottom, having sides 6 to 8 inches 
in height, with auger holes at regular intervals through which the 
water passes into furrows. Small metal slides or pieces of lath are 
placed over the auger holes for the purpose of regulating the amount 
of water passing into the furrows. Where the water is piped into 
the orchard, there are usually placed at points opposite each tree row 
small standpipes with garden valves, which deliver the water di- 
rectly into the furrows. 

In regions where the supply of water is limited, the furrow system 
seems to be the most satisfactory means of distributing the water. 
This is practically the universal method for irrigating orchards 
throughout the Northwest. 
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The operation of turning the water on the land is termed a “set.” 
It may be necessary if the head of water is smail to make several 
changes or ‘‘sets”’ before the entire area is irrigated. This is usually 
the case, especially where the orchard tracts are large. For this 
reason the orchardist turns the whole of the head into a few furrows 
and allows it to run from 12 to 72 hours, varying with the type and 
condition of the soil. The water is allowed to run until, by a slow 
lateral movement, it has thoroughly saturated the soil between the 
furrows. As a rule the rancher judges merely by the surface condi- 
tions of the soil as to when sufficient saturation has taken place. 
When he finds that the area has become well saturated, he turns the 
water into another portion of the orchard, and so on until the entire 
area is irrigated. 
Many factors affect the time and labor of irrigation. The principal 

ones are: Water head; contour of land; method of delivery, whether 

open ditch, flume, pipe, or faucet; number, length, and depth of fur- 
rows; kind of soil; physical condition of soil; cultural method; atmos- 
pheric conditions; gophers. 

On the average, four irrigations are made in Wenatchee Valley 
annually. The first irrigation is usually made between the 1st and 
15th of May, the second between the Ist and 15th of June, the third 
between the Ist and 15th of July, and the fourth between the Ist and 
15th of August. In some instances irrigations are made as early as 
April and as late as the middle or latter part of September. There 
are a few orchardists who make as many as nine irrigations. 

There is practically no difference in the time required for irrigating 
the alfalfa and the clean cultivated orchards. On those farms 
studied in the valley, the average number of man-hours per season 
necessary to irrigate an acre of clean-cultivated orchard was 34.37, 
making a labor cost of $8.59, while the average time necessary to irri- 
gate 1 acre of an orchard in alfalfa was 35.66 man-hours, making a. 
labor cost of $8.92. 

THINNING. 

Practically every orchardist in the valley thins his fruit. Thinning 
is very important, and the quality of the fruit which matures depends 
to a great extent upon the amount of thinning done. There are some 
varieties which require more thinning than others. The Missouri, 
Wagener, Grimes, Yellow Newtown, and King David are vatieties 
which perhaps demand more thimning than any others in order to 
produce a fruit of marketable size. This thinning is generally done 
after what is known as the “June drop,” when the apples begin to 
approach the size of a walnut. Many times it is impossible to get all 
the thinning done at this time, other operations interfering. 

58599°—Bull. 446173 
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Many men thin two or three times during the season. The size and 
age of the tree have considerable bearmg on the length of time required 
for this operation. 

There are two methods of thinning used in the vailey, with shears 
and by hand. The length of time required for each of these methods 
is affected not only by the efficiency and experience of the operator 

——S 

A. Center-ring-and-wire prop. B. Cross-wire prop. 

C. Center-poie-and-wire prop. 

Fic. 3.—Four methods of propping apple trees in Wenatchee Valley. The single-pole prop is most com- 

monly used. . 

but by the density of the foliage and the equipment which it may be 
necessary to use on account of the size of the tree. 

In some seasons it is of course necessary to thin more heavily than 
in other seasons. When a large crop is expected heavy pruning is 
done the winter before, and in that way some of the work of thinning 
is obviated. Under normai conditions the trees of the valley usually 
bear a heavy crop every other year. 

oo ee 
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The factors which appreciably affect the time required for thinning 
may be summed up as number of trees per acre, variety, size of tree, 
age, method of pruning adopted, water supply, soil condition, method 
of thinning (by shears or by hand), density of foliage, equipment, 
hail, tendency to alternate bearing, and the quantity of fruit removed. 
Considering all records, the average time per acre required for this 
operation was 53.29 man-hours at a cost of $13.32. 

PROPPING. 

The regularity of the apple crop in the valley necessitates the 
practice of propping annually. This is done any time throughout the 
erowing season when the weight of the fruit bears the imbs down so 

Fic. 4.—The center-pole-and-wire method of propping. This tree is a 3-year Winesap graft on a 5-year-old 
Wagener stock. 

that there is danger of their breaking. Four methods of propping are 
used by the orchardists: The center-ring-and-wire, the cross-wire, 
the center-pole-and-wire, and the single-poie prop. 

In the center-ring-and-wire method (A, fig. 3) screw eyes are placed 
in the main limbs at some distance above the crotch of the tree. 

Wires are attached to the screw eyes and brought to a ring placed 
approximately in the center of the tree. This holds the tree in shape 
and prevents the breaking of the limbs at the time when the crop is on. 

In the cross-wire method (B, fig. 3) screw eyes are placed in the 
main hmbs at some distance above the crotch. From each screw eye 
a wire extends and is attached to a hmb opposite or nearly so. This 
answers the same purpose as the former method. 
In the center-pole-and-wire method (C, fig. 3) screw eyes are placed 

in the main hmbs, to which are attached long strands of wire. At 
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the end of each strand is a loop which is placed over a nail driven in 
the end of a pole. This pole is raised to a position nearly parallel to 
the trunk of the tree and set. This draws the wires tight, holds the 
tree in shape, and prevents the limbs from breaking. (See also fig. 4.) 

The single-pole prop method (D, fig. 3) is most common. This 
single pole usually consists of a 1 by 2 inch or 1 by 4 inch pine strip 
varying in length as conditions demand. The 8 to 12 foot lengths are 
most commonly used. These props are usually sharpened at one 

end so as to make it easy to place them in the ground. The end which 
is to hold the limb is V-notched or small lath strips are tacked on each 
side of the prop, practically forming a notch. , 

There are three methods of single-pole propping in common use.’ 
First, one crew may haul and scatter the props through the orchard 
while another crew sets them up (A, Table XII); second, a crew 

may haul the props out and set them as they go (B, Table XII); 
third, the props may be hauled out and set up as needed (C, Table 
XII). Sometimes an orchardist may carry out and set them as 
needed. 

The time required for this operation is no doubt more variable than 
that for any other operation. 

TaBLE XII.—Average time per acre required on farms studied for propping with the 
single-pole prop used in three ways. 

| Number of— Per acre. 

eea0 2 SN ce eA a ACTRESS 
Operations. pe 10 nf 7 

ours. an- orse- Men. Horses. natn mate Cost. 

Method A: 
Eel esCOronCh andes neo eee ams 1 2 4. 56 2.19 4,38 $1. 205 
SKS LELA WOU SAI by Ola ney ienacs eR RI tae eae OU ae 1 ease . 596 1G. Sie See ae 4. 203 
Hauling fromvorchard’) ss) sae 4s 1 2 4.60 2. 17 4. 34 1.194 

ARO Yrs) [Stan ess x SU Ty SUE A eA TS LOB ee a eal ee ee te 21.17 8. 72 6. 602 

Method B: 
Eli MebOvOL Chanda saan weaves mele 1 1 5. 58 1.79 We): . 716 
SERIO BHO Rua ohn eel RAEN L SPOON ia 3 2 1 ea eee - 694 WARAO See, Sieies ee a 3. 60 
Elawline trom orchardes ere sae eae i 1 5. 58 1.79 1.79 716 

BIN VTE Vee UIE EMR A TNL ae en eaten ea ba dros le ealas 5. 032 

Method C: | 
Hauling out and propping...........-- 1 2; . 878 11. 39 22.78 6. 265 
louie inom orchards lee ase 1 2 4, 42 2. 45 4.90 1. 348 

AUS GepT ENTER NNN GEN Ait napa a I AC el Coe ly a RLU V2 | 13. 84 27.68 7.613 

All records considered, there is an acre charge of $6.36 for propping. 

SPRAYING. 

All orchardists in the valley spray annually, realizing the vital 
importance of a thorough and systematic application of spray mate- 
rials to insure the production of marketable apples. 

1 Since the investigation, other diseases and insects have caused some change in the spray calendar in the 

Wenatchee Valley. 
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‘The spray outfit usually consists of a 25 to 3} horsepower gasoline 
engine and a 150 to 250 gallon tank mounted on a truck. Two 50- 
foot lengths of spraying hose, with 8 to 10 foot bamboo extensions and 
nozzle attachments, complete the outfit. A single nozzle is most 
commonly used with each hose. Only a few of the outfits carry a 
spray tower. Not every orchardist owns an outfit. Some own a 
share in an outfit, while others hire their spraymg done. When 
the spraying is hired, a man with team and sprayer receives $1.50 
per hour, the orchardist furnishing the material. 

The first application of spray is made when the trees are dormant, 
the second when 75 to 90 per cent of the petals have fallen, the third 
two to three weeks following the second, and the fourth during the 
latter part of August or the first of September. 

The first, or ‘‘dormant,”’ spray is made with a lime-sulphur solu- 

tion, during a period of calm weather soon after the snow disappears 
from the ground. Commercial lme-sulphur is usually used for the 
“dormant” spray with a 1 to 10 solution; 1. e., 1 part of lime-sulphur 
to 9 parts of water. It is usually made from March 10 to April 10; 
the greater part of the work, however, is done from March 20 to 
April 10, at which time the leaf buds are beginning to burst. A 
coarse spray is applied with Bordeaux nozzles, a pressure of 150 to 
175 pounds being maintained. Some orchardists do not make the 
winter lime-sulphur spray each year. Of the records considered, 81 
made this an annual practice, while 6 used this spray every other year. 
A crew of 3 men and 2 horses is most commonly used, although there 
were a few 1-man and 2-horse, 2-men and 1-horse, and 2-men and 
2-horse crews. A crew of 3 men and 2 horses will spray 3.51 acres 
in 10 hours, applying 6.1 gallons per tree, or 491.1 gallons per acre. 

(See Tables XIII, XIV, XV, XVI, and XVII.) 

TasLE XIII.—Acres sprayed in 10 hours and amount of material applied per tree by a 
3-man and 2-horse crew. 

Material. 

Item. First Second | Third Lime- 
lead- lead- lead- 

sulphur. arsenate. | arsenate. | arsenate. 

everes per 1 O/NOUTS 22 5-j- 3) 5 220 2) SoocadoocsdoswobeSsocagueper 3. 51 3.35 3.59 3. 64 
Gallons npelpul CCl aye sree eae one ov teresa ial vc eines cis sete crac ere ae 6.1 205 7/ 6.2 5.9 

The first codling-moth, or lead-arsenate, spray is applied when 75 
to 90 per cent of the petals have fallen. AIl orchardists make this 
spray. A fine spray is used and a pressure of from 180 to 250 pounds 
is maintained. It is the purpose to force this spray well into the 
calyx for future protection of the apple against the work of the 
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codling-moth larva. A crew of 3 men and 2 horses will spray 3.35 
acres in 10 hours, applying 6.7 eee per tree, or 539 gallons per 
acre. 

The second codling-moth spray is usually applied Bie May 20 to 
Junel. The Bordeaux or Vermorel nozzles are used with a fine spray, 
and a pressure of from 150 to 175 pounds is maintained. It is the 
purpose of this spray to cover the small apples with material for 
protection against the first brood of codling-moth larva, which begins 
to appear at this time. A crew of 3 men and 2 horses will spray on 
the average 3.59 acres in 10 hours, applying 6.2 gallons per tree, or 
505 gallons per acre. 

The third codling-moth spray is usually applied from July 20 to 
July 31. The Bordeaux or the Vermorel nozzle is used with a fine 
spray, and a pressure of from 150 to 175 pounds is maintained. It 
is the purpose of this spray to cover the apples with material for 
protection against the codling-moth larva. The second brood of 
larva is usually hatching at this time. A crew of 3 men and 2 horses 
will spray 3.64 acres in 10 hours, applying 5.9 gallons per tree, or 47 8 
gallons per acre. 

TaBLE XIV.—Labor and material costs per acre for spraying where a crew of 3 men and 2 
horses 1s used. 

Per acre. Gallons. 

Number Mate- 
Kind of spray. of l Tialcost 

growers. | Man- Horse- | paper | Per Per Per ues 
hours. | hours.| cost. | day. acre. tree. Bere: 

| 

Pame-sifl PRUE ena ee 69 | 8.79 5.86 | $3.08 | 1,734 494 6.1] $8.89 
First lead-arsenate?........=.---.-- 76 8.95 5.97 3.13 | 1,804 539 6:7 2.15 
Second lead-arsenate.-........-..-- 59 8. 34 5. 56 2.92 | 1,812 505 6.2 2.02 
Third lead-arsenate.-< 2-55.22 -. 2 2 44 8. 24 5. 49 2.88 | 1,740 478 5.9 1.91 
Fourth lead-arsenate..--- ae | as 3] 9.66 6.44 3.38 | 1,743 561 6.9 2.24 

| 

1 Lime-sulphur, strength 1 to 10. 
2 Lead-arsenate, strength 2 pounds to 50 gallons of water. 

There are a few orchardists who make a fourth lead-arsenate spray 
the latter part of August or the first of September. 

Lead-arsenate is used with a strength of 14 to 2 pounds of material 
to 50 gallons of water in all codling-moth sprays. 

Of the 85 records considered in spraying, 84 made the ‘‘dormant” 
lime-sulphur spray; 22 made only the first codling-moth spray; 22 
made only the first and second codlng-moth sprays; 37 made the 
first, second, and third codling-moth sprays; 4 made the first, sec- 
ond, third, and fourth codling-moth sprays. In all sprays con- 
sidered, there was an average of 81 trees per acre, with an average 
age of 11.5 years. 
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TasLte XV.—Labor costs per acre for spraying, all records, regardless of crew used. 

Cost. 

Number | Number 
Kind of spray. of making 

growers. | spray. Per Per Per 
acre. tree. box. 

ANGRY S UD yo Lane ese es as I a a es eee a Berea siee 85 SAA rag 2584 cleat free | eee oars 
First lead-arsenate Ls 85 85 Pe OF este oon ed genoa 
Second lead-arsenate } 85 63 Deed DS ere eae iecatatae 
Third lead-arsenate 85 50 POSH sence ence 
Fourth lead-arsenate 85 4 1 Gayl ec eeahpsee ra, [Ma snk. 

Cost when all SDLAV St AnCWUSCd sys eee e is ses eta eee | nee 9.86 |$0. 1217 | $0. 0166 

Numerous factors influence the cost of spraying. The variety and 
size of trees and their distance apart, the character and the contour 
of the land on which the spraying is done, the convenience of facili- 
ties, the purpose of the spray, condition and kind of material used, 
the thoroughness of the work, and whether the trees are dormant, 
partly or wholly in foliage, all have their bearmg on the time re- 
quired for the spraying operation. The average cost for spraying 
where all records are considered is $13.15 per acre for material and 
-$9.86 for labor, or a total of $23.01 per acre. .(See Tables XVI 
and XVII.) | 

TaBLE XVI.— Material costs per acre for spraying, all records. 

Cost 

Number | Number | Gallons 
Kind of spray. of making | material 

ranchers.| spray. | peracre.| Per Per Per 
acre tree box 

CATO = Stat MUU eee le Ue oe Are 85 84 AGT) NpSSAls sys ers oe ae 
iMinstlead-anrsenate-c 20. Wenn oe 5. 85 -85 523 2809s Ee see sel eee ee 
Second:leadearsenatet.s: ss. sa eee 85 63 362 PA | tea et ae eae 
ebinindwlead-ansematela. sss so ans ee See 85 50 275 I eal AOE eae ar aera | a hee So 
Hourth lead=arsenate:asss aon osn ee ee ee 85 4 25 [Oi | ere ea | Sea 

Cost whenrallispraysaneisedan sss. een reeeie | eae eee 13.15 $0. 1623 | $0. 0222 
| } 

TaBLE XVII.—Total cost per acre of labor and materials for spraying all orchards. 

Number Cost per acre. 

: of Total Total | Total 
Kind of spray. growers | Gost cost cost 

spray- eel seahon Mate- per tree.|per box. 
ing. rial 

LLANE SOTO) Oe Selec ical sta See a ae a eee ae Se Se eM SSDS AS Ale CPA orb Heo Rte CHL Ace ee ee 
ENITSGNCAG=aTSeNaten ee se a tee cee eh 85 5.16 3. 07 PHT OO) ge maceaes lars os os Oe 
Becoud#ead-arsenate: Ui Sie et Cie uote acetal EAD, ae eee ee 
Mind lead-arsenates [i021 es Oa es as 50 2.78 1, 68 a OY Ae eet a a 
mountlead-arsenate ss 23s iia) ken OO ee a 4 25 15 all ec ees Gai A 

FAV erage) COSL AOE SPraylMgi 42 ok Ne ee eae Le 23. 01 9.86 | 13.15 | $0. 284 | $0. 0388 
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MISCELLANEOUS LABOR. 

There are many items of labor which in themselves do not appear 
to amount to a great deal, but in the aggregate take considerable 
time and make a cost which is recognized by many ranchers. Allow- 
ing these smaller needs or demands of the ranch to go unheeded for 
too long a period may later mean much expense of labor and money. 

The principal items considered under this head are painting 
wounds where large limbs are removed from the trees, removing 
water sprouts, cleaning irrigation lateral ditches, and hoeing around 
the trees. These, together with a few others, make a miscellaneous 
labor charge per acre of 9.06 man-hours, or a cost of $2.27. (Table 
XVITL:) 

TaBLE X VIII.—Labor and cost chargeable per acre prior to harvest on orchards under clean 
cultural management (57 ranches). 

| Hours per acre. Cost per acre. 

Operation. st ree 

| Man. | Horse. | Man. | Horse. | Total. ay 

ettiayabione ster sce! SV 1s Sera be 28.52.) =< 50.624 $7.13 | “Si. 62,4)- S14 eae eee 
eye AA OT ae eee ee Se eo Ps Lee 3 Bae S559 eee $)59 [SSeS 
METI has eee ee ee 4,32 7.92 1.08 1.19 Ze Dial ese 
ESTATE 5 ls a See AOS (Se oe 10:083/)2-2 49 102087} 2=seee = 
Hiosalanmrash en. heb ere ee ae Se 11. 86 14, 46 2. 97 2.17 5145 | oS eee 
BAUR Set oe Soe ee es ae eck 19.01 10.73 4.75 1.61 6:36)/2 oe Sea 

gue See re tt eRe CS e 5099 5 eae UES 19°92: [bat oe 13:49, 43 a0 oo 
Spraying (lime-sulphur) .--......-..--..-- 8.13 5. 42 2. 03 81 Pa: hal Pespee peers 
Spraying (lead-arsenate)._.._......._._-.- 19. 99 13. 45 5. 00 2. 02 1.024 ie ee 
MESCCHa Re GHS 28a ee ee ee ee G206 5] ees Sese Py Ol he ne ee 22ers 

LAY a URS aN eet ee Ales | Mee pe 228. 86 102. 80 57. 22 15. 42 | 72. 64 $0. 1225 

MULCH CROPS. 

At the time these studies were made there was an increasing 
tendency to put down the orchards to alfalfa or some other legume. 
An indication of the cost of operation on 30 ranches under this 
management is given here. 

Most alfalfa orchardists begin the cultural work on their orchards 
by a thorough use of the disk harrow as early in the spring as soil 
conditions permit. It is the purpose of this disking to split and 
spread the crowns of the plants, thus causing them to stool and send 
out new plants. The spike-tooth or the spring-tooth harrow and 
the float are used following the disk harrow, to fine and level the 
soil, making it more fit for plant growth and bringing it into shape 
for irrigation. Following this cultivation, furrows, or creases, are 
made for irrigation with a shovel plow or 6-foot cultivator. A few 
of the men plowed the alfalfa under once in three or four years and 
then reseeded it, but this is the exception. (See Table XIX.) 
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Taste XIX.— Man and horse hours chargeable per acre for cultwation in alfalfa orchards. 

Plowing. Disking. Cultivating. Furrowing. Total. 

Number of 
records. 

Man. | Horse.| Man. | Horse.| Man. | Horse.| Man. | Horse.| Man. | Horse. 

Hours.| Hours. | Hours.| Hours.| Hours.| Hours. | Hours.| Hours.| Hours. | Hours. 
SS sae eee 1.03 2. 06 5. 65 10. 86 2.97 5.16 2. 09 3.39 ETA: 21. 47 

Many times, in order to facilitate irrigation, it is necessary to do 
other labor in the orchard, such as hand hoeing and locating the work 
of gophers. Such items were taken into account under miscellaneous 
jabor. Five irrigations, on an average, were made in alfalfa orchards. 
Alfalfa orchards required more water than the clean-cultivated 
orchards; nevertheless, the average time per acre for labor connected 
with irrigation was not much more than in the clean-cultivated 
orchards. 
Twenty of the orchards under alfalfa management were mown, on 

an average, twice. (See Table XX.) 

Taste X X.— Man and horse hours chargeable per acre for harvesting alfalfa. 

| | 

Mowing. Rake and pile.| Haulingin. | Total. : 
| | Yield 
| = per 

acre. 
Number of records. 

Man. | Horse. Man. | Horse.| Man. | Horse. | Man. | Horse. 
| 

Hours. | Hours. | Hours. | Hours. | Hours. | Hours. Hours. | Hours. | Hours. 
(parece ed ain Shee se ae a 2 6.62 335118} 4.64 0.96 5.38 5.58 16.64 9.67 1.01 

The figures secured indicate a cost of $11.77 per acre for cultivation 
and harvesting of the alfalfa crop. The total cost per acre for culti- 
vation in orchards under clean-cultivation management was $14.75, 
giving a difference of $2.98 in favor of the orchards under alfalfa 
management. There is, however, in‘alfalfa orchards a cost of $8.92 
per acre for irrigation, or $0.33 more than the average cost per acre 
for the same under clean-culture management, which would, there- 
fore, make the difference of only $2.65 in favor of the latter. But 
considering the yield of 1 ton per acre of alfalfa valued at $9 per ton, 
there would appear to be a total difference of $11.65 per acre, or 
practically $0.0196 per box, in favor of the orchards under alfalfa 
management. (See Table X XI.) 

Owing to the fact that so few have been in alfalfa for any length of 
time and that the management of these orchards was more or less in a 
transitory state, it was impossible to obtain adequate complete data 
on this subject. A more extended investigation would be necessary 
to determine the relative merits of the two methods of management. 
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TasLte XXI.—Labor and cost chargeable per acre prior to harvest on orchards under 
mulch-crop management (30 ranches). } 

Hours per acre. Cost per acre. 

Operation. —_————__ >> J Costar 

Man. Horse. Man. Horse. Total. 

Cultivationiyceres ncn oe see eae anes 11.74 21.47 $2. 94 $3. 22 S168 ao oe 
Irrigatlone.2 scar see meres ase St) (810) | hgasossees CHU Psilseauhe sae SHOD Rees 
Wabonon mul chicropmesp rete ee ee 16. 64 9.67 4.16 1.45 SG le eee ee mY 
Mam arin piscine eee or ee eer oka 4.32 7.92 1.08 1.19 2. Diemer eee 
1 eiolabayess eee Ne aie ries See siete cel eg ee ae AQES TAG ae ace 1OROSs Beets cas he TOLO8S | Seen = 
Ieanalin Sanus heen eee eae ree ena 11.86 14. 46 2.97 2.17 Bye A ioe teria 
T2IHO) DOO ya See cee eanS Ss Te see momar ees 19. 01 10. 73 4.75 1.61 6236n|he-teeceee 
AM AUbA GLO He eS ee ese Seas See eee D828 | aer ee ee 13879 liscounouges DGB ye eee ye srk 
Spraying (lime-sulphur) -2.-..-.---.-....- 8.13 5.42 2. 03 81 Qari ep hes sett ae 
Spraying (lead-arsenate).....-.------------ 19.99 13.45 5.00 2.02 (EUPPAE A ee et 
Miscellaneous 2.25225 52 25-5052" Peay ak A 95065 |f5-s38 2228 QED Ta aie cin aia PRGA fix Nice Se 

ACG REN ee ee a a Sr es RR 230. 01 83.12 57.52 12. 47 69.99 $0. 1029 

1 All items of labor, except cultivation, irrigation, and labor on mulch crop, are the same as under clean- 
cultural management. A credit of $9 is given for 1 ton of alfalfa per acre. 

HANDLING THE CROP. 

Handling the crop includes all harvesting labor necessary to deliver 
the packed box to a local association or a railway station. This labor 
consists of hauling apple-box shooks to the ranch, making the apple 
box, picking, hauling empty and full boxes to and from the orchard 
during harvesting, all packing-house labor, and the delivery of the 
packed box to the local association or the railway station. The 
total handling charges are about 23 per cent of the total cost of pro- | 
duction. ‘The various steps in the handling of the crop will be dis- 
cussed in the usual order of their occurrence. All apples for shipment 
are packed in the standard Northwest box, the inside measurements 
of which are 104 by 114 by 18 inches. 

HAULING SHOOKS. 

In preparing for harvest the orchardist usually hauls a part or 
all of his box shooks to the ranch the latter part of the summer 
previous to the beginning of harvest. Many orchardists haul a por- 
tion of their shooks on return trips from hauling packed boxes to the 
shipping point during harvest time. Some buy box shooks on contract, 
delivered at the ranch. Others buy them and pay a stipulated price 
for delivery. This price of course varies with the distance the shooks 
are hauled. A crew of 1 man and 2 horses will haul approximately 
477 box shooks a distance of 1.83 miles in two hours. The average 
cost per mile per shook for hauling is $0.002 and the average distance 
hauled is 1.79 miles. A crew of 1 man and 1 horse is sometimes 
used for hauling shooks, but there were not enough records of this 
method to give a reliable average. ‘ 
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BOX MAKING. 

The boxes are usually made by the orchardist and members of his 
family if the number necessary for the crop is not too large. Where 
boxes are made by contract there is a charge of $0.0075 to $0.01 per 
box. 

PICKING. 

Picking is usually begun on the Jonathans about the Ist of Septem- 
ber and ends with the Winesaps along mm November. Picking is 
done by hand into buckets of various kinds. The galvanized one- 
half bushel bucket is most common, although some use a galvanized- 
iron bucket with a canvas bottom which may be opened to allow the 

fruit to pass into a picking box without injury. The pickers ordi- 
narily work from orchard ijiadders and stepladders varying in length 
from 8 to 10 feet. (See fig. 5.) On account of the size of the trees, 

itis seldom necessary to use a ladder over 14 feet in length. Some 
varieties are picked two or three times. Where ripening is irregular 

~among the red varieties, orchardists pick the apple when it approaches 
a correct stage of ripeness and has obtained the proper color. It is 
not customary to pick apples by contract per box. All picking is done 
by day labor at from $2.25 to $2.50 per 10-hour day. The apples 
when picked are placed in packing boxes which previously have been 
scattered at convenient places throughout the orchard. The average 
picker will pick from 50 to 80 loose boxes per day. The average for 
ail records was 74.6 loose boxes, or 49.73 packed boxes, per 10-hour 
day, at a cost of $0.0503 per packed box, 
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HAULING APPLES TO PACKING SHED. 

Prior to and during the picking season empty boxes are hauled and 
scattered at convenient places for the pickers throughout the orchard. 
The boxes in which the apples are placed to be hauled to the packing 
shed are the same or similar to the ones in which the apples are packed. 
A wagon or sled with one or two horses is used in hauling the boxes 
to and from the orchards. A crew ot 1 man and 1 or 2 horses is 
generally used for hauling the apples. (See Table XXII.) 

TaBLeE XXII.—Cost of hauling to packing house under different methods. 

A—SLED. 

Number of— | 
| Hours | Loose | Cost per 
| per load. | boxes packed 

Mel) ae oe LENE box. 

oS Pas ee 
1 2 | 0.54 | 30.2 | $0.0147 
1d 403 15.6 | 0155 

| 

B.—WAGON. 

| | | | ey 2 |. 0.745 42.2 | $0.0146 
| : feel 1a | -675 29.5 - 0137 

Regardless of crew with wagon or sled, the cost per packed box of 
hauling boxes to and from the orchard is $0.0144. 

PACKING. 

All apples are usually packed in a-packing house, a barn, or a shed 
ordinarily used for other purposes. (See fig. 6.) But little sorting, 
grading, and packing is done in the orchard. All fruit is packed as 
soon as possible after it is picked. An occasional grower may store 
a few of the late varieties in a cool place and pack them during the 
winter. 

The size of the crew employed in the packing is usually governed by 
the size of the crop. As most of the orchards are small, much of the 
work is done by the orchardist and members of his family. Where 
the orchards and crops are large it is necessary to employ several 
sorters and packers, with the necessary additional help. In the larger 
packing houses there are usually employed men whose duty it is to 
supply the packers and sorters with boxes, paper, and fruit, and to 
carry away the packed boxes. These ‘‘waiters”’ deliver the fruit to a 
man, who nails and stamps the box. Where there are a small number 
of packers and sorters one Man may wait on the packers and do the 
nailing. 



COST OF PRODUCING APPLES IN WENATCHEE VALLEY, WASH. 29 

All fruit is sorted; sometimes by the men as they pack, sometimes 
by a person especially employed for this purpose. The sorters 
usually sort the fruit from the loose boxes into three grades: Extra 
Fancy, Fancy, and Choice. The culls are thrown into boxes close 
at hand. In some instances the fruit is placed on canvas packing 
tables and sorted in a similar manner. Some of the growers who har- 
vest the largest crops use mechanical sizers, but when this investiga- 
tion was made so few men had adopted this method of sizing that it 
was impossible to obtain enough data to give reliable averages. 
Both men and women are employed in sorting and packing. One 
person will sort from 50 to 100 boxes per day. The sorters are paid 
$0.225 to $0.25 per hour for labor. 

Fic. 6.—Packing apples in the Wenatchee Valley. This type of packing shed is not uncommon on many 

é of the smaller ranches. 

It is the usual practice to line all boxes with paper before packing. 
All grades of apples are wrapped. As previously stated, the packer 
may both sort and pack, or may merely pack sorted fruit. Over 64 
per cent of the growers practice the former method. A man will sort 
and pack 69 boxes in 10 hours, whereas a man who packs sorted fruit 
will average 76 boxes in the same time. The former receives $0.07 
per box, while the latter receives $0.06. Three loose boxes, as they 
come from the orchard, usually pack out two boxes. The cost of 
each operation or combination of operations in handling the fruit has 
been distributed over all records, so that the resulting cost per box is 
an average for all ranches. (See Table XXIII.) 
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Taste XXIII.—Items considered in figuring packing-house charge (87 ranches). 

Operation. eae Operation. GOStDeE 

Sorting and packing... 222.222 ---- $0. 07 NOFGIn 2 oe Seas ee epee $0. 0278 
Packing sorted Mult. .---<-2--2 22-25 . 06 Stamping and nailing. -_.......-...2.1.- . 0083 
Nathngand“ waiting”? 22.2.2 Sons .0166 || Foremen’s supervision................-. . 0030 

The average packing-house charge, figured from the above aver- 
ages, was $0.087 per packed box. 

Fic. 7—Hauling apples to station. There are 118 boxesin this load. The average load hauled with a 

1-man and 2-horse crew is 89.69 boxes. 

HAULING PACKED BOXES. - 

During harvesting the apples are usually delivered to a local 
association or a shipping point. The majority of growers do their — 
own hauling. Eighty-one followed this practice, 68 with a crew of — 
1 man and 2 horses, and 13 with a 1-man and 1-horse crew. The 
load varies from 70 to 130 boxes with the former and from 30 to 70 
boxes with the latter. (See fig. 7.) Four of the growers contracted 
to have their apples hauled, the price per box varying from $0.01 to 
$0.03 with the distance. ‘Two loaded their apples directly on cars, a 
railroad siding being close at hand. The crew doing the hauling was 
governed to some extent by the distance to the point of delivery. 
(See Table XXIV.) 
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Taste XXIV.—Hauling to shipping point—Average distance and time and boxes per 
load for each crew. 

Raa Number of— 

Re a Miles Hours Boxes 
rECOndS. ree Soke per load. | per load. 

68 1 2 1.78 2.37 89. 69 
13 1 11 1.32 1.42 46.53 

Where all records were considered, the average cost for hauling per 
mile per packed box was $0.0082. 

CULLS. 

A problem worthy of much consideration by the growers of the 
valley is that of the disposition of apples which are not packed for 
market. 

As in many other apple-producing regions, growers do not believe 
that the money received for the cull fruit pays them for the handling. 
This requires, in many regions, the picking of culls from the ground. 
There are, however, many apples which are culled in the packing 
house during sorting and packing. 

The handling of this grade of apples has been adversely affected in 
more ways than one. In ashort-crop year when prices are good the 
growers do not feel the necessity of handling the culls for the prices 
which the owners of the by-product plants will pay. In years of low 
prices, which are generally years of large crops, the by-product com- 

pany usually is not able to handle the whole cull crop of a district. 
This condition has been unfavorable to the development of the by- 
product industry. No doubt there are many other factors which are 
equally important in discouraging its advancement. In this study 
no account has been taken of the cull apples, since at the time when the 
survey was made there was no important by-product plant in the 
valley. 
Wayne County, N. Y., produces very large quantities of dried 

apples. Many of the farms there are small, but it is not uncommon 
for the orchardist to own and manage his own drier plant in connection 
with his regular farm business. Some orchardists who do not have 

- enough drier stock of their own find it easy to buy sufficient quantities 
_ atreasonable prices from their neighbors. The initial mvestment is 

not great. Such a plan might prove of interest and value to the 

ae 

ape 

7 * 

Be 

growers of Wenatchee Valley. 

LABOR COSTS. 

‘The total labor cost in clean cultivated orchards was $179.09 
per acre, or $0.3020 per box. The labor cost prior to harvesting 
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amounted to $72.64 per acre, or $0.1225 per box. This cost was 
approximately 40 per cent of the total labor cost. Table XVIII 
gives the summary of the various items which make up the total 
labor chargeable per acre prior to harvesting in orchards under clean 
cultural management. 

TaBLeE XXV.—Labor cost for harvesting (87 ranches). 

| Hours per acre. 

Cost per | Cost per Item. 
acre. box. 

; | Man. Horse. 

Hauling shooks (average distance hauled 1.79 miles)..........-- 3.81 7.18 $2.04}  $0.0034 
IMA kaTI CMD ORES face eis en ee ae a Sk ere ae IW Etons| Basasse aoe 4, 45 - 0075 
Hauling empties to and from orchard.................----.----- 17.95 26. 90 8. 52 - 0144 
Hauling full boxes (average distance 1.70 miles)-....-........-. | 15. 96 28. 46 8. 26 0139 
Foreman Change eee ec ar oe een ahaa oa oe eee fons Sa ea] See 1,78 . 0030 
EET C Ral Opes ea ays an eee A pe pale me ot late ee, Aas See ae SO gee TO. 2A S| geese 29. 81 . 0503 
poring; packing, SLamping, and nailing << - 525": Ss oe |e eee alee eee ee 51.59 0870 

ER Qa c eer ae wees ee es se ee 1 7A-7ORle soo te sees | 106. 45 | 1795 

1 Twenty records: 
IA VOTASE CLOW oot 2 eee vhs isin ces oes oo Soe os peste Bae Saat ae Soe eee Bae eee oe ee ee 5 
Average numberioLr days per acke for habvesting Crops. a5 sees eee ee ee ee 11.9 
oreman-days-per ACle sas == Sosa scar se ws Sens se ee ete a et pen se 2.38 
Moreman Ware Per days as.222 232.5 aie Soe sane sic aes see Da eee ee ee $3. 25 
Cost peracre sso jxse ts a Se EA FEE ire Se eer Sheer $7. 75 
Twenty-three per cent of records use foreman; 23 per cent X $7.75 = $1.783. 
‘Horeman: charge per acre so. 2 jae okie shares sete eee eee eek oe aS ee ee ee ee $1. 78 

The labor cost for harvesting amounted to $106.45 per acre, or 
$0.1795 per box. This cost was approximately 60 per cent of the 
total labor cost. Table XXV gives the summary of the various 
items which make up the total labor cost for harvesting. Table 
XXVI gives the total annual labor cost per acre, per box, and per 
tree. | | 3 

Taste XX VI.—Total labor cost per acre, per box, and per tree (87 ranches). 

Total labor cost. 

Item. 

Per acre. | Per box. |} Per tree. 

iaboribefore harvest; l= 3522.5. essepes Soa eee hs on See eee a eee $ 72.64 | $0.1225 $0. 8968 
waborubetore harvest 2-2 2s! > jase Sek et ee eee ee eee oe ee 60. 99 . 1028 - 7406 
anvesting: la bone. - a Sass se ne ne See scien eee oe ae ei ee etc OO eee - 1795 1.314 

MRotaldabor (clean: culture) = senses es le eee ee ee eee | 179.09 - 3020 2. 211 
Rovalilabora(altalial) 3s 2o5 32 see Re ee eee ee | 167.44 - 2823 2. 067, = 

1 Labor before harvest where only clean cultivated orchards are considered. ej 
2 Labor before harvest where only alfalfa orchards are considered; credit is given for 1 ton of alfalfa per 

acre at $9 per ton. : 

MATERIAL COSTS. 

Material costs include all material such as box shooks, nails, etc., 
together with anything else for which cash, or its equine must be — 
send A manure charge was made against the entire orchard for the — 
amount applied each year, whether on a part or the whole of the 

orchard. 
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Labels are put on the boxes of the extra fancy and fancy grades. 
No accurate information as to the percentage of extra fancy and 
fancy fruit was obtained. The growers estimated approximately 70 
per cent. The price of high-grade labels does not vary much if 
purchased in large lots. In some instances the fruit is labeled before 
delivery to an association or shipping point. When the labels are 
furnished and applied by the association, a charge of 1 cent per box is 
usually made. The label cost as a whole appears under material 
costs, for it was difficult to determine the time required for labeling. 
Other material costs are shown in Table XXVII. These costs are 
$103.71 per acre, amounting to $0.1749 per box, or 22.40 per cent 
of the total box costs. 

TABLE XX VII.— Material costs in 1914 (87 ranches). 

: Cost per | Cost per 
Ttem. acre. box. 

AS OXASIOOK Srey ee teen ee mer race eee eri ge ahi o7 3.1 RL ea AO ued ch arate Se re ci at $62. 27 $0. 1050 
INIBITIS SS 5 Se ee es ee ry Oe: ye eee ee ay Ug cree ce cre A me oa 1.48 * £0025 
TRAE OVENP A oy cs ies Shp ats ae atl or SMG ye Ae ere Nc rears eae gO ee 16. 82 . 0284 
TURE SEIS TE a So acta 75 SOE se BNA i ite eon ED er cd yea Re pa I eo oN ce a 5.93 O01 
SIS S Sut HL Ta eae eo aee ence pan ON pes niay a ene Gy) PRE ign oes ee Bee a ee es a 8.41 . 0142 
RHCAGCEATSOT AL Ommaney mcr On Sem La rete tl ou ey dc ee ee OR og Ue AS 4.74 . 0080 
MATIC ere ae Nee nee OT er eek Naw ea th See LL Oe eee i ease Pea 3.46 . 0058 
(Gasoline Oil Olle aa ee ES ara Ta eee bee ee ee ee anes Ones Ree ie ee nem eR - 60 0010 

HIDOKTER US es er hs Ste ee Slew gp te a a ety ene SPRORER S'S AIC 1 OU ee ine oi AP Og 103. 71 1749 

1 Includes putting on of the labels. 

FIXED COSTS. 

The term ‘‘fixed costs’’ includes all costs other than labor and 
material costs that enter into and make up the total cost of produc- 
tion. Under this heading come such items as taxes, insurance, and 
machinery depreciation. These fixed costs are shown in Table 
XXVIII. The tax and insurance charges per acre, other than water 
tax, on the bearing apple orchard are found by prorating the total 
tax and insurance on the entire ranch in the proportion that the apple 
orchard is of the total investment. 

The water tax of $1.69 per acre is the average of the rates in force 
on the various ditches, ranging from $1.50 to $3.50 per acre. This 
rate varies from year to year, depending upon the ditch. 

The interest on investment is figured at the prevailing rate (8 per 
cent) on the estimated value of the bearing apple orchard land as 
given by the rancher at the time this investigation was made. 

The charge for use of equipment is computed by considering the 
interest 8 per cent, depreciation 11 per cent, taxes 1 per cent, and 
repairs 5 per cent, which amounts to an annual charge of 25 per cent 
on the total equipment investment. 
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The charge for the use of the packing house is computed by con- 
sidering the interest at 8 per cent, depreciation at 3 per cent, taxes 
1 per cent, and repairs 3 per cent, which amounts to 15 per cent on 1 the 
total packing-house investment. 2 

No account has been taken of the depreciation of the opener 
themselves, as the average length of life of the commercial varieties 
under the methods of management in vogue here is not known. 
However, in arriving at the true cost of apple production such -a 
charge should be considered. 

TasLe XX VIII.— Fixed costs, 87 orchards. 

Item. Cost per | Cost per 
acre. box. 

AIRES SP span es Ne nm LDR a SPIN A CUD LT caer ene ed ee $13.08 $0. 0221 
NVC RIGID IED C8 ERE cate eo ge oan en ny ner NOMI ANG Re aml Gia Cece Aa 1.69 . 0028 
Bakshi ete ya Ker eyes 8 ucla ee Se echelon ta MCcelee Ir IS LCCC oh abate a . 96 - 0016 
MGERES HOM AMV ES GIAC IM ae estas Se ia My ce a PRS aS es eee epee Ogee 154. 00 . 2597 
HE Quaipomlemt Clare eyes ee ears eer rcys ese te ae ane eal te epee oR wea ie ae | 10. 42 . 0176 
ipackinguhouse bulldineiehange sir oes eae s case ene a tee eee par seit ie ye eyes 6.78 0114 

TSG Gal ie Bese sts eaten eS SATS SES SUR Yeon PPR ic Fe 2 ea | 186.93 3152 

The various annual costs of producmg apples in the bearing 
orchards studied in Wenatchee Valley, including delivery at shipping 
point, are summarized in Table XXIX. The fixed, or overhead, cost 
is 40 per cent, while the labor and material costs are respectively 38 
and 22 per cent of the total cost of production. 

TABLE XXIX.—Summary of labor, cash, and fixed costs per acre (clean-cultivated 
orchards). 

Total cost. 
: Per cent 

Items of cost. of total 

| Per acre.) Per box. | Per tree: SO: 

abort se): ER aA Er tee Se ee EA ae nd | $179.09 | $0.3020| $2.211 38. 13 
Materiales thee eee eri oie eC AN A ee een ee TORE .1749 1. 280 22. 08 
BPR GNCOS (lteter IS Sng OU AC ance Reem a | 186.93 3152 2.308 39. 79 

Dol 469.73 | 7921 5.799 100. 00 

The largest single charge that enters into these totals is that of 
interest on investment, which is 33 per cent of the total. This leaves 
about 67 per cent for all other costs, so that in considering only those 
expenses which the average rancher usually would calculate, the pro- 
duction of a box of apples is shown to cost on the farms studied in 
the valley about 50 cents. 

Considering costs in that way, however, gives a misleading figure, — 
for the calculation leaves out not only several items, but the largest 
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single item, that of interest on investment, which in the case of the 
farms studied is nearly 26 cents per box. When this and other 
charges are considered it is found that the average cost of producing 
apples on the farms studied in the Wenatchee Valley having bearing 
orchards under clean cultural management in 1914 was $0.7921 per 
box. In orchards under mulch-crop management the cost is approxi- 
mately $0.02 per box less. 
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