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Hood River Apple Orchard Manage-
ment With Special Reference

to Yields,. Grades, and
Value of Fruit

PURPOSE
For a number of years the Hood River Branch Experiment Station

has been conducting a searching investigation of the apple-orchard busi-
ness in Hood River Valley. Comparatively few statistics were available
which definitely indicated the economic trend towards which the fruit
growers were moving. During the summer of 1915 the Office of Farm
Management of the United States Department of Agriculture completed
an Orchard Survey in which the cost of production was ascertained.1

II

Fig. I. Hood River Valley with Mt. Hood in the background. Orchards in the fore-
ground are included in this Survey.

Courtesy Slocum and Donnerberg Hood River.

In this, a detailed study was made of the current cost factors involved
in the maintenance of orchards and the handling of the crop on fifty-
four farms. This survey did not, however, indicate the most profitable
varieties to plant, a factor dependent largely upon yields per acre and

1United States Department of Agriculture, Dulletin 518. Cost of Producing
Apples in Hood River Valley.
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price received per box. Neither was there any attempt made to segre-
gate the orchards upon their merits as regards yields, percentage of
Extra Fancy fruit produced, percentage of Four-tier sizes, and value of
the product.

The present study has attempted to determine 'Who's Who" in the
apple business and as far as possible and practicable, the underlying
causes which are associated with a high standard of success upon the

- one hand, and only mediocre or poor results upon the other.
Factors Under Study. The aim has been to pick out the important

factors in orchard management such as pruning, thinning, propping, till-
age, irrigation, and fertilizer practices and to study these with reference
to differences in net results as above indicated. The differences in time
spent upon these operations, and in the case of spraying for instance,
the amount of material applied has been used largely as Ta working
basis. Average costs per acre and per box in many cases have been
determined. It is desired to 'make plain, however, that this is not a cost-
of-production study. Costs are used very largely for relative or com-
parative purposes rather than for their value as cost data. The price
of labor and material used in the orchard has fluctuated so much during
the last few years that it seems scarcely practicable to use the figures
for other purposes than as indicated.

The writer realizes the limitations surrounding a study of this kind.
The data on fixed operations are made up largely from estimates which
the grower was able to furnish. Statistical proof, however, is available
to show that when many records are so employed, the possibility for
error in final computations is reduced practically to a negligible quantity.
In this survey data were secured from fifty-one orchards covering a
very wide area typical of the Hood River Valley.

Data covering yields, grades, sizes, and prices per box were taken
from accurate records, secured from the books of the selling agent
through whose hands the fruit passed on its way to market.

PERIOD OF STUDY
The six-year period covered in this analysis is from 1913 to 1918,

inclusive. This period may be said to comprise two complete epochs
in the apple business in Hood River Valley. Distinct changes in orchard
management took place. Tillage, cover or shade crop management, fer-
tilizer and spraying practices were very greatly changed. This was
especially true with reference to the use of fertilizer and shade crops.
The use of improved spraying, high-powered machinery for application,
and a more reliable spray program as compared with that of former
years are factors of great importance as far as yield of high-quality
fruit are concerned.

Period 1913-1915. This period may be said to comprise one epoch.
Then, as was true also in former years, the apple orchard was clean
cultivated. That is to say, cover or shade crops such as vetch, clover,
or alfalfa, often referred to as green crops, were not, as a rule, grown
between the trees for their influenc in fixing nitrogen and adding hu-
mus to the soil. The result of protracted clean tillage from year to
year was that the soil's humus content was gradually, and finally al-
most completely, "burned up."
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Each year cultivation became more expensive and difficult because
the soils lacking humus were more inclined to run together and cement.
As a rule such soils responded less readily to irrigation because they
lacked absorptive power. On hillsides they were quite subject to erosion.

Many orchards, formerly productive to a marked degree, began to
fail. This was true not only of neglected orchards but also of orchards
apparently receiving the very best of care as judged by the standard
practices of the time. Tree growth was reduced to negative propor-
tions; fruit-spur development was weak; and the ability of spurs to set
fruit was subnormal as evidenced by small crops of fruit following very
heavy blossoming.2

Coincident with these facts was the failure of the growers to ob-
tain suitable control of orchard pests. Apple-scab control was not
thoroughly understood by growers. During 1915, practically 25.0 per-
cent of the fruit was lowered in grade or made unsuitable for packing
from this cause alone. During 1916 considerable loss occurred from
this source, but that year a much more efficient spray program was
carried out by the fruit growers generally. In some orchards apple-
scab infection ran as high as 63.0 percent on unsprayed trees as com-
pared with 0.19 percent on well sprayed trees. Since 1916 very little
loss has occurred from apple-scab.

Period 1916-1918. This period is indicated as the second epoch.
Tillage methods were changed, and the use of shade crops, such as
clover and alfalfa became very general. In some cases, the orchardist
started with vetch, which was turned under after one season's growth.
Clover came into general favor to be used for turning under for "green
manure" after one or two season's growth. In the majority of cases
alfalfa was planted directly following the use of clover or after clean
tillage.

In recent years the use of nitrate of soda has also found general fa-
vor. When applied at the rate of 3 to 5 pounds to the tree under the
conditions cited (i. e., lack of humus and the full establishment of a
shade crop), the response was immediate, in that trees took on renewed
vigor, fruit spurs functioned normally, and large quantities of higher-
quality fruit were obtained.

Briefly, an improved spray program, more efficiently applied, and
changed fertilizer and tillage practices are features of the second epoch.

One of the aims in this study has been to show to what extent or-
chards have responded to better care. This is measured in quantity of
packed fruit and in grades. The object has been to show what are the
possibilities in orcharding, taking trees which have arrived at full bear-
ing age. Only trees fifteen years and older are included in the survey.
Furthermore, orchards lacking in general uniformity are eliminated
from the study. Many orchards could not be included in the survey
because trees under full bearing age had contributed fruit of the same
variety as those in full bearing, there being no segregation of records
in this respect.

2A report of experimenthi work in orchards of this character is given in the
bulletin, Report of the Hood River Branch Experiment Station for 1916: Influence of
Commercial Fertilizers upon the Bearing Apple Tree. by C. I. Lewis and G. G. Brown.
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YIELDS
Yields for the different varieties are given in Table I in packed

boxes. The figures indicate the average annual yields for the two three-
year periods, 1913 to 1915 and 1916 to 1918; yields are also shown on an
acre and tree basis on a six-year average. The percentage increase for
the latter three-year period over the corresponding previous three years
is indicated. Where all commercial varieties in the orchard are included
in one general average it appears under the caption "Orchard". Culls
and Cookers are not included in these averages.

TABLE I. AVERAGE ANNUAL
AND PER TREE

(Culls

YIELDS IN
FOR TWO THREE-YEAR

(1113-1915 and 1916-1918)
and Cookers not

PACKED

included)

A ni ci

BOXES
PERIODS

PER ACRE

Annual average average
1913-1916 1916-1918 a

- --I a-'a -.-'a5 S
Variety

a aa
a o0 I

O

0
3... w

Orchard 215 3.03 314 4.45 46.0 264
Gravenstein 829 10.10 936 10.10 1.0 832
Winesap" 616 6.25 857 7.69 6.6 736
Delicious 656 9.85 767 11.50 17.5 710
King 511 5.94 590 6.51 15.4 550
Baldwin 484 6.02 524 6.91 8.3 504
Red Cheek 468 5.73 533 6.92 13.8 508
Black Twig 496 .s4 451 5.21 413
Ortley 271 529 7.20 95.2 400
Winter Banana 210 3.60 561 6.95 167.1 385
Jonathan 307 1.29 445 6.39 44.9 375
Ben Davis 317 4.65 414 6.47 30.6 365
Limber Twigs* 235 1.25 460 6.39 95.7 347
Gano 323
Arkansas Black 268 3.86 385 5.59 47.9 322
Wagoner5 239 3.53 296 4.19 23.8 261
Spitzenburg 200 2.84 312 4.22 56.0 256
Newtown 199 2.89 276 3.99 38.9 238

5Variety averages for Winesap, Delicious, Winter Banana, Limber Twigs,
Gano, and Wagoner are based upon a few records only.

flncrease percent is based upon acreage figures.

A very marked increase in yields has characterized the latter three-
year period. Orchard averages increased from 215 packed boxes (1913-
1915) to 314 (1916-1918) or 46.0 percent. The general six-year average
is 264 boxes. These are not heavy yields, however. For trees fifteen
years .and older an average of 4.45 boxes a tree is not very favorable.
Eighteen varieties are listed. Those giving highest averages for six
years are placed ahead of those with smaller averages.

Variety. Averages. Newtown, the leading commercial variety,
stands last. Its average is 199 boxes (1913-1915); 276 boxes (1916-
1918), with 238 for a six-year average. Spitzenburg, the other leading
variety in point of acreage, stands next to last, its average being 200
boxes (1913-1915) and 312 boxes (1916-1918), with 256 as a six-year
average. The fact that these main varieties do not average better is
the direct cause for the low orchard averages given above. The out-
standing features are the high yields for several other varieties. An-
nual averages for the first and second three-year periods, and for the



six years respectively for the following varieties are: Delicious
656,767,710; Red Creek, 467,533,500; Black Twig, 496,451,473; Ortley
271,529,400; Jonathan, 307,445,376; Arkansas Black, 260,385.322.
TABLE II. DISTRIBUTION OF GROWERS, SHOWING AVERAGE ANNUAL

YIELDS IN PACKED BOXES PER ACRE FOR THE
PERIOD 1913-1918 INCLUSIVE

See Table I on average yields. Orchards are here grouped on the basis of
higher or lower yields.

1-'ercentage of orcharos stuuieu

Above 500 1.80 50 18.18 60 20.0 23.00 26.30 4.291 2.22
460-500 2.16 . .. I 7.70 10.50 2.15 2.22

I 421-459 1.80 ... 9.12 ... 7.70 2.15 2.22
381-420 2.16 20 ... 20.0 7.70 5.25 8.501 2.22
341-380 2.16 10 20 20.0 15.50

,

2.15
101-340 9.92 ... I ... 13.3 I 21.15 4.161 11.12

Annual Average-Boxes ... 306 612 600 ' 566 545 518 474 420 383
Total percent 25 00 27.30 80 73.3 61.60 3.2O 23.401 20

231100 -- o36'1S20 66 769 530 850 800
I 261-280 10.721 20 18.20 .. . 7.69 10.50 4.25 6.66

II 241-200 10.72 ... 9.00 I ... 6.6 18.42 10.50 6.40
221-240 10.70 . .. .. . 6.6' 5.30 10.65 15.54

Annual Average-Boxes . 257 269 I 218 . .. 259 266 260 260 257
Total percent

, 37.50 20 45.40 ... 20 30.80 31.60 29.80 31.10

Boxes per acre , h
. B

O 0 4'- c4

181-220 25.00
III. 121-180 12.50

I 75-120
Annual Average-Boxes 106
Total percent 37.58

7

C
0

a
z

20 7.60 5.20 29.90 22.22
6.7 16.90 20.00

6.68
146 212 177 193 195 186 169
27.30 20 6.7 7.60 5.20 46.80 48.90

Annual Grand Ay-Boxes.. . 64 550 32 , 500 473 400 376 256 238

Orchard Groups. Table II gives yields arranged upon a different
basis. The aim has been to indicate what are the possibilities for the
orchard and for eight main varieties. Orchards have been placed in
three groups. Those with average yields above 301 packed boxes an
acre comprise Group I; those yielding from 221 to 300 boxes comprise
Group II; and those below 220 comprise Group III.

A study of fifty-one orchards shows that 25.0 percent belong to
Group I with a six-year average of 386 boxes; 37.5 percent belong in
.Group II with an average of 257 boxes; and 37.5 percent belong in
Group III with an average of 186 boxes. It is apparent, therefore, that
a small minority of the growers have attained a high average yield, and
that more than one-third of the growers have a comparatively small
average yield. It is desired that these fundamental classifications be kept
in mind in order that the reader may study associated causes and facts
which are discussed later.

Each of the following varieties has representatives in Group I:
27.3 percent of those growing Arkansas Black have an average yield
of 600 boxes an acre; 80 percent of those growing Red Cheek average
566 boxes; 73.3 percent of those growing Black Twig average 545 boxes;
61.6 percent of those growing Ortley average 518 boxes; and 63.3 per-
cent of those growing Jonathan average 474 boxes. Upon this basis
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both Spitzenburg and Newtown show to a disadvantage, only 23.4 per-
cent of Spitzenburg growers having an average of 420 boxes and 20
percent of the Newtown growers averaging 383 boxes.

Culls and Cookers. In addition to the number of packed boxes of
Standard Grades recorded, the orchard must be credited also with ton-
nage of fruit of lower grades. These are commercially known as Culls
or Cookers. The former, composed of windfalls and other low-grade
fruit, are used principally for cider and vinegar manufacturing. Cook-
ers are sold either for canning or for the fresh-fruit trade. In the
latter case they are packed uface and fill" style. The average tonnage
for culls and cookers is 1524 pounds an acre, the equivalent of approxi-
mately 32 packed boxes. This, together with 314 packed boxes (1916-
1918 Table I) gives a total of 346 boxes an acre.

-I

Fig. 2. A typical packing house in Hood River Valley. The building is equipped with
"Cutler" fruit grader. It also includes 'connuon storage" facilities.

GRADES
Packing and Grading Rules. The following statement comprises

the chief requirements of the packing and grading rules of the Apple
Growers Association of Hood River.

Extra Fancy. This grade is defined as smooth, mature, clean, hand-
picked, well-formed apples only, free from all insect pests, diseases,
blemishes, bruises or other physical injuries, scald, fungus, scale, dry or
bitter rot, worms, worm stings, worm holes, spray burn, limb rub, visible
water core, skin puncture, or skin broken at the stem.

Fancy. This grade is defined as apples complying with the stand-
ard of first-grade apples, except that slight leaf rubs, scratches, or rus-
seting shall be permitted up to a total of one inch in diameter in counts
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running 125 or less to the box, or three-fourths of one inch in diameter
in counts running 138 to 163 to the box, and one-half inch in diameter
in counts running 175 or more to the box in all cases where the color
requirements are equal to the color rules provided for this grade. Limb
rubs are permitted showing an aggregate area in the various counts of
one-half the diameter of that allowed by leaf rubs.

"C" Grade. This grade is to consist of mature, hand-picked apples
free from all insect pests, worms, worm holes, infectious diseases, skin
punctures, bruises, or broken skin; but slightly misshapen apples or those
having slight sun scald and not to exceed two healed-over stings and
blemishes allowed for Fancy grade may be permitted. All apples of
striped or red varieties must have a tinge of color.

Grades and Sizes by Percentages. Table III summarizes data cov-
ering percentages of Extra Fancy, Fancy, and Choice, also Four, Four-
and-one-half, and Five-tier sizes for the years 1913-1918 inclusive. These
figures were furnished by the Apple Growers Association which handles
approximately seventy percent of the apple tonnage of Hood River Val-
ley. It should be stated that these figures cover general Valley condi-
tions, fruit coming from both young and old orchards. The tendency
would naturally be to secure larger fruit from the younger trees and
smaller fruit from the older trees. These data should not be confused
with the data in tables IV and V, which summarize grades for the or-
chards covered in this survey.

It will be noticed that the percentage of Extra Fancy dropped from
37 percent in 1914 to 30 percent in 1915; while "C" Grade, from which
little returns are derived, increased from 20 to 33 percent. A very en-
couraging increase in Extra Fancy fruit is noted for 1917 and 1918,
averages being 52 and 51 percent respectively as compared with 8
percent, the best previous record. The grand average for Extra Fancy
for the period 1913-1915 is 34.6 percent as compared with 47.0 percent
for 1916-1918. Owing to the fact that best returns are derived only from
Extra Fancy and Fancy fruit, these two grades are totaled in Table III.

TABLE III. PERCENTAGES ACCORDING TO GRADES AND SIZES FOR
THE YEARS 1913-7918 INCLUSIVE

These figures apply to approximately seventy percent of the apple tonnage
for the Hood River Valley.

aaa
a

Data furnished by Apple Growers Association.

I 0a

a-
B

-
B

-
B

> Ld

Grades
Extra Fancy (percent) 37 37 30 34.6 38 52 51 47.0 40.8Fancy (percent) 43 43 I 37 41.0 37 32 32 33.6 37.3Total (percent) 80 80 67 75.6 75 84 83 80.6 78.1
C" Grade (percent) 20 20 33 24.3 25 16 17 19.3 21.8

Tier Sizes I
Four tier (125 and larger) (percent)

I 58 57 64 59.6 42 40 61 47.6 53.6
Four and one-half tier (138-163) (per-

I

cent) 28 31 23 27.4 37 i 36
i

27 33.4 30.3Total (percent) 86 88 87 87.0 79 76 88 81.0 83.9
Five tier (175-225) (percent) 14 12 13 .13.8. 21 24 12 19.0 16.0



Grades and Sizes for Orchards Surveyed. Table IV summarizes
the average yearly percentage of Extra Fancy fruit and sizes four-tier
and larger for the two three-year periods (1913-1915 and 1916-1918).
This summary includes orchard averages and also variety averages for
Newtown, Arkansas Black, Ortley, Jonathan, Spitzenburg, and Red
Cheek. All varieties show a substantial increase in percentage of Extra
Fancy fruit. On the other hand a decrease in percentage of Four-tier
and larger has also been a feature, the average decrease ranging from
a minimum of 3.2 percent (Ortley) to a maximum of 19.4 percent (Jon-
athan). These figures, as is also true in Table V, refer specifically to
orchards covered in this survey, and should not be confused with those
given in Table III, which refer to general orchard averages for the en-
tire Valley. The decrease in sizes would naturally be associated with
older trees such as those covered in the survey. The Arkansas Black
is the only variety of the six listed which shows a favorable increase in
size of fruit, the percentage being 5.8.

TABLE IV. AVERAGE YEARLY PERCENTAGE OF EXTRA FANCY FRUIT
AND SIZES FOUR-TIER AND LARGER FOR THE TWO THREE-

YEAR PERIODS 1913-1915, AND 1916-1918 INCLUSIVE
(See also Table V on grades.)

Variety
a

C

10

Percentage extra fancy

1913-1915 39.6
1916-1918 49.8
Increase 10.2
Average

I 44.7

32.8
52.6
19.8
42.7

Percentage four-tier and larger

0 ca
0

a

Orchard Groups, Extra Fancy. Table V arranges the growers into
groups according to the percentage of Extra Fancy fruit produced upon
a six-year average. This is another fundamental classification against
which related factors are checked in later tables. Those averaging above
51 percent Extra Fancy are placed in Group I; those with 41 to 50 per-
cent in Group II; those below 40 percent in Group III. Taking orchard
averages, 23.1 percent of the growers average 55 percent Extra Fancy;
50 percent of growers average 44.9 percent; and 26.9 percent average
35.3 percent. The figures also point out strongly that it is apparently

ciaIa 0
a

.0
0 ccas a

0
a 0

0
41.0 40.5 33.5 42.4
55.0 51.1 55.5 45.2
14.0 9.6 22.0 2.8
48 45.8 44.5 43.8

a
.0

>,a

.0 C
1.913-1915 56.6 73.7
1916-1918 44.2 70.5
Decrease 12.4 3.2Average 50,4 72.1

65.9 69.4 60.4 52.3 41.6
71.7 60.2 44.5 39.3 22.2
.... 9.2 15.9 13.0 19.4
68.8 64.8 52.4 . 45.8 31.9

Variety
'0



easier to produce a higher percentage of xtra Fancy Newtowns than
any of the other varieties listed. For example 42.5 percent of the New-
town growers produce 54.9 percent Extra Fancy as contrasted with 23.4
percent Spitzenburg growers with an average of 55.2 percent. On the
other hand only 14.9 percent of the Newtown growers average as low as
34.9 percent Extra Fancy as compared with less than 33.6 percent Ex-

tra Fancy from 42.6 percent of the growers of Spitzenburg, 36.4 percent
Arkansas Black, 31.2 percent Ortley, and 2S.6 percent Jonathan.

TABLE V. DISTRIBUTION OF GROWERS SHOWING RANGE IN PER-
CENTAGE OF EXTRA FANCY FRUIT AND FOUR-TIER SIZES

FOR TUE PERIOD 1913-1518 INCLUSIVE.
(See Table IV for further data on grades and sizes.)

Percentage distribution of growers with extra
fancy

h a
C-0

Percentage distribution of growers with
four-tier sizes

a
C).0.
0
0a

4.44
15.50
19.54
68.00
42.20
22.20
64.40
52.10
8.88
4.44
2.34

15.66
31.40

Orchard Groups, Four-tier sizes. The orchards have also been
grouped according to their record in producing Four-tier sized fruit (125
to box and larger). This is an important consideration, the larger fruit,
as shown in Table VI giving much higher net returns. Those growers

a
-C-

0,
CO

COCa

a
CO

.0
CO

a
0

a
C)
.0
C)

a
0
6.6

I

26.7 50.00 50.0
.... I 20.00 16.7
66.6 70.00 66.7
81.8 I 75.00 72.9
26.9 30.00 5.30

15.80 33.3
26.9 30.00 21.10 33.3
53.7 08.00 47.50 49.0
6.5 42.10

10.50
26.30

6.5 78.90
36.6 27.70

4.L3 18.1 8.33
29.20 9.1 4.17 23.83
23.40 27.2 12.50 23.83
55.20 62.0 61.30 54.08
34.00 36.4 56.30 47.60 16.6
46.10 46.5 44.80 45.10 48.0
31.90 27.3 15.60 23.80 50.0
10.70 9.1 15.60

.... I
4.77 33.4

42.60 36.4 31.20 28.57 83.4
33.60 33.0 31.20 33.10 25.8

Percent
four-tier

Ca

C.)

C-

0

a

0

a
z

91-100
Group I. 81- 50 33.3

71- 50 4.0 2.15
61- 70 13.8 4.30

Total percent of growers 17.8 6.45
Average percent four-tier 65.0 67.00
Group II. 51-60 35.3 27.60

41- 50 27.6 38.30
Total percent of growers 62.9 61.90
average percent four-tier 51.5 48.90

I
31- 40 15.7 19.10

Group III. 21- 30 3.6 8.52
0- 20 ....

Total percent of growers 19.3 27.65
Average percent four-tier 33.0 32.90

Percent
extra
fancy CO

a
0

a
0

a
z

Group I. 61-70 2.0 2.10
51- 60 21.1 40.40

Total percent of growers 23.1 42.50
Average percent extra fancy 55.0 54.90
Group Ii. 41-50 50.0 42.60
Average percent extra fancy 44.9 46.10

31-40 23.1 12.80
Group III. 21-30 3.8 2.10 i

10-20 .. i

Total percent of growers 26.9 14.90
Average percent extra fancy 35.3 34.10
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producing above 61 percent Four-tier fruit are placed in Group I; those
ranging from 41-60 percent constitute Group II; and those below 40
percent, Group III. The average distribution in this respect shows up
better for Spitzenburg than for Newtown, there being 19.9 percent of
the former growers in Group I as compared with 6.45 percent for the
latter. This fact causes a very high percentage of Newtown growers to
fall in Group III, 27.6 percent as compared with 15.6 for Spitzenburgs.

PRICES RECEIVED FOR FRUIT
Table VI indicates the average net price received by the fruit grow-

er from his selling agent. The figures represent a six-year average for
each of twenty varieties grown in the Valley. Notice is directed to the
faci that price is indicated both upon the basis of Extra Fancy, Fancy,
and Choice Grades and also for Four, Four-and-one-half, and Five-tier
Sizes.

The varieties are arranged upon the basis of higher to lower prices
a box received by the grower. It is noteworthy that the two varieties
grown at Hood River in greatest quantity; namely, Newtown and Spit-
zenburg, do not command the highest average price. This is true, not
only upon a six-yearaverage basis, but also upon a yearly basis. Rec-
ords show that the general rating given the different varieties upon a
six-year basis quite closely indicates also their relative popularity fromyear to year. Delicious and Winter Banana have consistently "topped
the market" for six years. The former is grown only in limited quan-
tity at Hood River, and Winter Banana does not comprise a large acre-
age especially in the orchards studied.

TABLE VI. AVERAGE NET PRICE PER nox RECE1VED BY GROWERS
FOR APPLES DURING THE YEARS 1913-1918. INCLUSIVE

These prices are used as a working basis for determining value of fruit peracre and net profits as Shown in later tables.

Oregon Red is the trade name for Extra Fancy Baldwin.

Grade Extra fancy Fancy
5

Choice
Tier 4 4 5 4 4 4 4i 5

Delicious 1808
-

1.528
-

1.300 1.377
H I

1.282 1.050
-__

1.100 .985 .772Winter Banana
Arkansas Black
Winesap
Spitzenburg

1.726
1.5-77
1.477

I 1.491

1.544 I
1.363
1.302
1.324

1.238 1.383
1.058 1.400
1.175 1.248
1.136 1.259

1.254
1.240
1.147
1.113

1.008
1.000
1.035
.946

1.024
1.068

.960

.991

.924
910

.862

.863

.708

.800
.692
.721New-town

Oregon Red* 1.363
1.199

1.253
1.094

1.095 1.191
.812 I

1.098 .924 .976 .90 .819
Ortley
Gravenstein
King
Jonathan
Red Cheek
Northern Spy
Gano
Black Twig
Wagener
Baldwin
Stark
Delaware Red
Ben Davis

Average

1.383
, 1.126
1.073
1.206
1.409

.995

1.374

1.217
1.009
1.058
1.120
1.22.

.751

1.215

1.013 1.208
.831 1.319

1.021 1.112
.991 1.048,
.877 1.212

1.188
1.072

.650 I 1.016
1.008
1.001
1.015
.991
.858

1.019 1.151

1.050
1.205
1.061

.975i
1.014
1.146 I

.935

.895
.807
.839
.877
.794
.816

1.029

.88
.9L
.95.
.850
.591
.8-40
.758
.763
.715
.699
.704
.682
.681
.843

.982
1.042 I

.972

.903

.899

.938

.848 I
.825
.837
.788
.800 I
.780
.696
.917

.68

.90

.87.

.797
.761
.853
.759
.676 '

.700

.636

.630

.691

.611

.190

.625

.650

.891

.685

.562

.678

.568
.622
.570
.611
.539
.612
.528
.669
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Fig. 3. (Supplements Table VI.) Sx-year average prices paid for Four-tier Extra
Fancy, Fancy and Choice; also for Five-tier Choice.
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That the large-sized fruit has commanded a premium is quite clear-
ly shown. For instance, Four-tier Extra Fancy Spitzenburgs averaged
$1.49 a box; Four-and-one-half-tier, $1.324; Five-tier, $1.136. The same
is also true of other grades. It is also notable that larger fruit in a
lower grade commanded a higher price than a smaller apple in a higher
grade. For instance Four-tier, Fancy Spitzenburg averaged $1.259 as
against $1.136 for Five-tier Extra Fancy. Attention is called to the
price paid for the following varieties inasmuch as they constitute the
largest acreage. The price given is for Four-tier for each of the fol-
lowing grades: Extra Fancy, Fancy, and Choice: Newtown, $1.36, $1.19,
$0.97; Spitzenburg $1.49, $1.259, $0.99; Ortley, $1.38, $1.208, $0.98; Jon-
athan $1.206, $1048, $0.903; Red Cheek, $1.409, $1.21, $0.899; Arkansas
Black, $1.57, $1.40, $1.068. Ben Davis stands last with prices ranging
from $0.858 for Fancy to $0.696 for Choice.

Figure 3 represents in a graphic way prices received during the
period 1913-1918 for fruit Four-tier Extra Fancy, Fancy, and Choice;
and Five-tier, Choice.

GROSS VALUE OF FRUIT PER ACRE AND BOX
Orchard Groups. Table VII points out the gross annual value of

fruit per acre and per box for the period 1913-1918 inclusive. This is an-
other fundamental classification, in that orchards are grouped upon the
basis of high or low money returns. Group I is composed of growers
whose returns range from $351.00 an acre to above $600.00; 24.4 percent
of the growers fall within this group with an average of $461.00 an acre
or $1.29 a box. Group II represents values ranging from $251.00 to
$350.00 per acre with an average of $290.00; 40.9 percent of the growers
fall within this group with a box value of $1.15. Group III comprises
34.7 percent of the growers whose gross fruit value ranges from $100.00
to $250.00 per acre with an average of $204.00; the average value per
box is $1.14.

Table VII further reviews, upon a similar group basis, acre and
box fruit values. Red Cheek stands first with a grand acre value of
$588.00. Next in order is the Ortley with $449.00; Arkansas Black,
$442.00; Jonathan, $373.00; Spitzenburg, $326.00; Newtown, $289.00.
Owing to the fact that the foregoing are standard varieties they have
been thus grouped. King, Baldwin, Ben Davis, and Black Twig are not
considered as such at Hood River because of their limited acreage. Con-
sequently they have been grouped together in the table. Kings lead with
an average of $632.00, followed by Baldwin with $473.00; Ben Davis,
$351.00; and Black Twig, $335.00.

RELATION OF GROSS VALUE TO GRADES AND YIELDS
Table VIII indicates the interrelations existing between gross an-

nual value of fruit per acre (see classification Table VII) and average
yields as expressed in packed boxes per acre; also percentages of Extra
Fancy fruit and Four-tier sizes. Figures relate to general orchard av-
erages, also to Newtowns and Spitzenburgs.

Orchards in Group I with an average value of $461.00 an acre do
not show marked differences in percentages of Extra Fancy or Four-
tier sizes as compared with orchards in Groups II and III, which show



TABLE VII. GROSS ANNUAL VALUE OF FRUIT PER ACRE AND PER BOX FOR THE PERIOD 19134918 INCLUSIVE.
The value of fruit is figured on the basis of the average net price to the grover from his sales agent. See Table VI.

Acre value of fruit
in dollars

I Above $600.00
I $151.00 to $600.00

$501.00 to $550.00
$451.00 to 8500.00 2.04 16.60
$40L00 to $450.00 6.04 16.70 33.30
$351.00 to $100.00 8.16 6.70

Total percent of growers 24.40 83.30 66.60
Average value per acre 461 660 543
Average value per box 1.29 1.45 1.24

$301.00 to 350.00 12.30 6.80
$251.00 to $300.00 28.60 20.00

Total percent of growers 40.90 26.80
Average value per acre 290 290
Average value per box

I
1.15 1.19

$201.00 to $250.00
III.

I

. $151.00 to $200.00
$100.00 to $150.00

Total percent of growers
Average value per acre
Average value per box
Grand acre value
Grand box value

aa
.. .0

0 a
o '0a
o 0
2.04 50.00 20.00
6.12 6.60

22.50 16.70
10.20
2.00 6.60

34.70 16.70 6.60
204 225 143

1.14 1.06 1.25

304 588 449
1.18 1.39 1.22

o 0.0
0

a
J

ce Z
18.20 11.50 4.60 6.80
9.10 5.90 4.60 3.25

5.90 4.60
5.90 4.60 3.25

9.10 4.60
18.10 11.70 10.60 14.00
54.50 41.20 33.60 27.30

592 522 481 469
1.34 1.14 1.29 1.33

18.20 17.60 30.20 9.10
9.10 17.60 9.30 13.60

27.30 35.30 39.50 22.70 25.00 20.00 46.20
298 303 289 297 293 308 318

1.43 .92 1.23 1.14 1.01 .94 .85

Percentage of growers

442 373 326
1.37 1.02 1.24

22.70
15.90
11.40
50.00 ¶0.00 33.40 23.10

188 110 225 214
1.09 .76 .74 .91

289 632 473 351 335
1.17 1.09 .94 .91 .89

a

. . E

to 'o C)

. .B. B B
50.00 30.00 7.70
12.50
12.50 I 10.00 16.60

20.00
10.00 16.60 7.70

33.40 15.30
75.00 70.00 66.60 30.70

745 572 414 452
1.12 .96 .99 .96

Note-King, Baldwin, Ben Davis, and Black Twig data are based upon fewer records than the other standard varieties in
Table VIII.

9.10 17.60 13.90
9.10 5.90 13.90

18.20 23.50 27.90
208 222 199

1.39 .94 1.21



values of $290.00 and $204.00 an acre respectively. Group I (orchard
average) shows 46.0 percent Extra Fancy; Group II, 47.0 percent; and
Group III, 44.0 percent. Only slight differences in percentages obtain
between each group -for both Newtowns and Spitzenburgs. Group I
(orchard average) shows 49.0 percent Four-tier; Group II, 51.0 per-
cent; and Group III, 47.0 percent. Similarly, only slight differences
are recorded in this respect between Newtown and Spitzenburg.

Table VIII points out strikingly the big factor as related to higher
or lower values of fruit to the acre, that of relative yields. Group I
shows an orchard average of 365 packed boxes; Group II, 251 boxes;
and Group III, 182 boxes or only approximately 50 percent that of
Group I. A similar striking relation is indicated for Newtowns and
Spitzenburgs, Group I showing 368 boxes and 370 boxes respectively;
Group II, 230 and 263 boxes; and Group III, 165 boxes and 186 boxes.

TABLE VIII. RELATION OF' GROSS ANNUAL VALUE OF FRUIT PER
ACRE FOR THE PERIOD 1913-1919, INCLUSIVE, TO AVERAGE ANNUAL
YIELDS PER ACRE AND PERCENTAGES OF EXTRA FANCY FRUIT
AND FOUR-TIER SIZES.
(See also Table VII. on value of fruit per acre.)

Group

Orchard average

t-.a

trioa,.,xc
B

16

Newtown

Percent

J..a

Caat-. t-.c t-.'-.Xci ii4
B E Ice

Spitzenburg

Percent

NoLeGroup 1. represents 24.4 percent of the orchards studied; Group II.,40.9 percent; Group III., 34.7 percent.

RELATIVE ORCHARD ACREAGES, AGE, AND NTJMBER
OF TREES PER ACRE, PLANTING PLAN,

AND VARIETIES
In Table IX, the relation between yields of Extra Fancy, Four-tier

(groups I, II, and III) and the size of bearing orchard is studied. The
table points out unmistakably the fact that large yields and small acre-
ages appear to be most compatible; while vice versa, small yields and
large acreages go hand in hand. This might not be an invariable re-
sult and probably does not obtain in all instances, but on an average the
foregoing facts are very evident. The greatest factor is undoubtedly
the fact that on small acreages closer supervision to details is given by
the grower, who is usually the owner. Spraying is more timely, irri-
gation is more thorough, etc. On the larger ranches much labor is hired,
and often inefficiency creeps in. Yet the small grower does not necessar-
ily possess the most economical unit. That is a matter largely depend-
ent upon labor distribution and especially volume of business. - It will
be readily understood that where the margin of profit per box is small
the small grower is at a disadvantage.

I 461 365 -16 49 368 49 45 370 42 47II 290 251 47 51 230 50 46 263 45 55ill 204 182 44 47 55 45 43 186 41 46

Percent

I.,..
0..t

10l

-.1,-..0

I-.a
0,

trio
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oce
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TABLE IX. RELATION OF YIELDS OF EXTRA FANCY AND GROSS VALUE OF FRUIT PER ACRE TO SIZE OF
ORCHARD AND FARM, AGE AND NUMBER OF TREES PER ACRE; PLANTING PLAN AND NUMBER OF
VARIETIES (1913-1918).

I acres acres years
I.

I
386 19.80 r 5.80 1.85 .00 10.01 7.13 17.14 11.56 28.70 16.90 76 4 3.80 's,,so 7.70

II. 257 9.80 21.50 .00 2.03 14.46 4.90 19.36 10.22 29.58 15.40 69 4 17.40 '3.47 3.90
III. 186 7.84 17.60 3.92 9.86 25.73 2.17 27.90 6.95 34.85 14.60 70 4 23.00 9.20 5.80
Total and average '37.44 44.90 5.77 il.89 17.94 4.05 21.99 10.06 32.05 15.60 71 4 44.20 38.40 77.40

Percent I Fielation to ye, centage extra fancy fruit
1. 55.0 8.70 13.00 2.19 2.19 16.50 .... I .... .........
II. 44.9 23.90 21.70 .00 4.40 7.00

35.3 4.35 10.90 2.17 6.50 3.69 .. ............
Total and average 13.09 36.95 45.60 4.36 7.94 .... ............

Value Peiation to gross value fruit per acre
I. 1461 20.00 6.661 .00 .0019.55 ........I ........ 16.20
II. 290 11.11 26.66 .00 4.45 16.35 ................ 15.60
III. 204 4.44 I 13.32 4.44 8.92 ..0.49 .... .. 14.43
Total and average 35.55 46.64 4.44 13.37 17.94 .... 15.60

Size of orchard Percentage of
B a growers with

Z Boxes per acre
Percent ot

-
growers

. I

.0 a '

planting plan

a
a

0a
+

-
T +i

a
-'

.0
a

00 a
B

..

oa
bea-a
a0 a

a

C S ID D Z B
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Table IX indicates that growers in Group I (386 boxes) manage only
10.01 acres of bearing orchard; those in Group II (257 boxes) average
14.46 acres, and those in Group III, 25.73 acres. The same relations exist
with reference to percentages of Extra Fancy. Growers in Group I
(55 percent) manage 16.50 acres; in Group II (44.9 percent), 17 acres;
in Group III (35.3 percent), 23.69 acres. The relation between gross
value of fruit to the acre and acreage closely resembles the relation al-
ready discussed between yields and acreage. This is what might be ex-
pected, inasmuch as high yields and high gross values go hand in hand.

Orchardists with high average yields apparently possess a slight ad-
vantage in that they have 76 trees an acre, as compared with 69 and
70 trees for Group II and Group III. This fact may be considered an
advantage while trees are comparatively young, since the ground is not
fully occupied by the root system of trees. As trees reach full matur-
ity, however, there is a possibility that trees set at a greater distance
may prove equally if not more productive.

Fg. 4. Trees set 24 feet apart on the squgre' system. They are already crowding.
Close planting pays while trees are young but will probably react unfavorably
as trees become older.

SHADE CROP MANAGEMENT
Table X shows the relation of yields, percentages of Extra Fancy

and Four-tier, and gross value of fruit, to shade crop management. By
"shade crops" are meant those leguminous. crops which usually occupy
the ground between the trees for one year or more. Clover is usually
allowed to grow two years from the time of seeding, whereas alfalfa
may be left for a number of years. The former crop is usually seeded
with the idea of securing a quick stand to be plowed under as a "green
manure" crop for the purpose of providing humus for the soil. On the
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other hand it is the common conception that alfalfa gives greatest bene-
fits after it has become fully established with a deep rooting system.
Both crops are highly valued because of their ability to fix nitrogen in
the soil through the agency of their "nitrifying bacteria" working
through the nodules on the roots. In many cases the grower inoculates
his seed with bacteria obtained from pure culture.
TABLE X. RELATION OF YIELDS, GRADES, SIZES, AND GROSS VALUE

OF FRUIT PER ACRE. (1913-1918) TO SHADE-CROP MANAGEMENT.

The data show clearly that the grower fully appreciates the value
of such shade or green crops. The percentage of the orchard in shade
crops on a six-year average has been obtained as follows: Since the
total possibility for 100-percent use of shade crops during this period is
six times the total orchard acreage, dividing the total annual acreage
actually so employed by the product consequently gives the percentage.
Group I (386 boxes an acre) has made approximately equal use of both
alfalfa and clover. In the former case the percentage is 33.4 and in the
latter 34.9, with a total six-year average of 69.8 percent. Groups II and
III (257 and 186 boxes) have used alfalfa more than clover. Their total
percentages are 70.3 and 52.25 respectively.

On an average the grower's percentage of acres in shade crops
plowed under is small. The orchards with the poorest average yields
(Group III) show only 4.3 percent, whereas Group I shows 14.5 percent.

WAGES AND LABOR CHARGES
Table XI indicates the basis upon which orchard costs are 'deter-

mined. Wages are classified under three general heads; labor, which
indicates the price paid the ordinary "hired man"; spraying, which cov-
ers the prevailing wages for sprayer with two men and team; and team
work used in cultivation, cartage, etc. Labor costs have advanced con-
siderably since 1916. The yearly average for labor is placed at $2.33
a day; spraying, $11.33; and team work, $5.66.

a,aa

a
a
a
a
a,
aa
X

c
-4

,

Alfalfa

a,-

Percent of orchard in shade crop - 'aa
0
a

00

Clover Other Total

a a a
a a, a a, a, C
i.. - ,-1 ' '- ".'
a ,, a

a
SQ

a
U

0 ,-1.- ,-4- > - - - > -
, - ,
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Relation to Yields
I 386.0 18.6 48.3 33.40 28.3 31.5 34.90 2.05 .00 1.52 59.00 79.80. 69.87 14.50

II 251.0 19.0 62.9 I 40.90 51.6 22.3 26.90 3.50 1.30 2.40 54.10 I 86.50 70.30 9.9

III 106.0 17.9 40.7 i 29.30 6.2 23.4 19.80 2.26 4.04 3.15 36.36 68.14 52.25 4.30

Relation to Percent Extra Fan en
I 55.0 27.8 63.0 I 45.40 19.5 ' 16.4 17.90 2.30 .43 1.36 49.60 79.80 64.71 6.10

II 44. 11.4 '44.5 27.95 20.6 27.0 23.80 2.80 .20 1.50 34.80 71.70 53.25 12.80

III 35._ 16.2 52.4 34.30.13.0125.0,19.025.4918.90,7.19 34.68 86.35 :0.51 6.40

Relation to Four-tier and Larger
I 65.0 9.4 59.8 34.60 20.5 15.0' 22.25 3.70 .00 1.85 42.61 74.80 50.70 9.37

II 51.5 20.7 57.6 39.15 25.8 20.0 . 22.90 3.10 .17 1.63 49.60 77.80 63.68 9.20

III 33.0 3.4 21.1 12.25 10.0 44.8 31.90 1.501 1.5011.50 23.00 67.30 45.65 4.00

Rclation to Gross 'Value of 13'r'uit 5cr Acre
I 461.0 11.4 69.6 40.5 31.9' 17.2 24.58 3.40' .001.1046.70 86.80 66.10 12.43

II 290.0 17.4 36.0 26.7 23.4 25.4 24.40 3.10 1.40 2.45 44.30 62.80 53.50 7.90

III 204.0 22.2 43.5 I 32.85 21.5, 27.5 L' .60 ..6U, .60 , 44.30 71.60 , 57.95 5.90



TABLE XI. WAGES PER DAY BASIS OF LABOR CHARGES IN DETER-
MINING COSTS OF ORCHARD OPERATION

20

COST OF MATERIALS USED
Table XII shows the basis upon which the cost of materials used in

apple production has been computed. The figures given represent an
average for the five years (1914-1918). All materials have shown a
substantial increase in price varying approximately from 10 to 30 per-
cent. Miscible oil and lime-sulfur are figured on a uniform basis of 100
gallons. The former cost $34.80 and the latter $14.16. The cost of lead
arsenate paste, has been $8.06 for 100 pounds; powder, $19.87; whale-
oil soap $9.17; copper sulfate, $12.25; quicklime, $0.96. Nitrate of soda
has been used to a considerable extent in the Valley since 1915 and 1916.
During those years the price was $60.00 a ton. Its average is $92.00.
The 'Beaver Brand Mixed Fertilizer", sold in considerable quantities
during the first two years covered by the survey, averaged $55.00 a ton.
TABLE XII. AVERAGE COST OF MATERIALS USED IN ORCHARD OPE-

RATIONS, AVERAGE FOR FIVE YEARS. USED AS BASIS OF PRO-
DUCTION COSTS.

Na
'-'5

a

a
5

a

r

$ 8.06 $19.87 $ 9.17 $12.25 $ 0.06 I

$10.75
$92.00 $55.00

0
a
''0
z

NITRATE OF SODA AND MANURE APPLIED,
LIVESTOCK-COSTS

Table XIII shows the status of fertilizer practices in Hood River
Valley. Nitrate of soda has been used by practically all growers in
amounts varying from 2 to 6 pounds a tree. In some cases individual
growers have used 8 pounds in a single application. As a rule the
grower applies 3 pounds in early March to a full-grown, bearing apple
tree. In some cases annual applications are made. In other cases such
fertilizer is applied during the year when a heavy crop of apples is ex-
pected. The Hood River Experiment Station has been testing nitrate of
soda and other fertilizers for a number of years under typical condi-
tions.'

'Results of these tests are summarized in Oreg. Agric. Col. Exp. Sta. Bul. 166,
Fertilizers for Oregon Orchards; in the 1914-1915 Report of the Hood River Branch Ex-
periment Station; and in Oreg. Agrjc. Col. Exp. Sta. Bul. 141, Report of the Hood
River Branch Experiment Station for 1916.

Kind of labor
Average ruling wage per year

a

Ta
1913 1914 191.5 1916 1917 1918

Labor $2.00 $2.00 2.00$ 2.50 $2.50 $3.00 $2.33Spraying (3-man outfit) 1000 10.00 10.00 1000 13.00 I 15.00 11.33Team-work 5.00 5.00 5.00 6.00 6.00 7.00 5.66

Material a

0....
E

100 gallons $34.80
100 pounds
10 pounds
1 ton



Briefly, the conditions under which fertilizers were first applied to
Hood River orchards were as follows. Clean cultivation was for many
years the established practice; the result was, that the humus content
and the available nitrogen of the soil both became very low. The phy-
sical condition of the soil underwent a marked change in that it puddled
or baked easily, lacked water-holding capacity, and on hillsides was
subject to erosion. Under these abnormal conditions trees failed to
make a satisfactorily growth. Fruit spurs lacked vigor, and a high
percentage of blossoms failed to set their fruits. Fruit was of deep
color but small; yields were abnormally small.

TABLE XIII. RELATION OF YIELDS AND GROSS VALUE OF FRUIT PER
ACRE (SIX-YEAR ANNUAL AVERAGE) TO USE OF NITRATE OF
SODA AS FERTILIZER, NUMBER OF LIVESTOCK PER TEN-ACRE
UNIT AND USE OF MANURE.

Group I

aa

21

Nitrate of soda

Pounds
applied
average
per tree

lam. max.
lbs. lbs.

Horses and
cattle

Cost-nitrate
of soda

Experimental work with nitrate of soda very quickly indicated that
nitrogen was the limiting factor. When this was applied, trees took
on renewed vigor. Terminal growth was good. Fruit spurs became
vigorous, and a high percentage of the blossoms retained their fruits
until maturity. Large, green, vigorous foliage resulted. There was a
marked increase in size of fruit on fertilized trees. With Spitzenburg,
however, repeated applications of nitrate of soda tended somewhat to
decrease the deep red color.

When two or three successive annual applications of nitrate of soda
had been made it appeared that excessive use of this fertilizer could
easily be made. There was evidence to support the view that by so do-
ing deep color in Spitzenburgs might be unduly sacrificed and possibly
keeping quality impaired. There appeared to be a danger, moreover,
that trees might be "thrown out of balance" in that the trees' energies
would be diverted into excessive wood-growth instead of properly pro-
portioned fruit production.

$461 .39 1.00I 28.2 1.88 2.10 2.04 10.85 1.29 0.0035II 290 37.7 .43 1.56 1.89 2.34 2.06 13.30 1.73 0.0069III
- -

204 61.9 .69 1.84 2.62 3.33 1.67 7.18 2.84 0.0150
IGrand Av. 31.2 .49 1.47 2.11 2.60 . 2.31 13.90 1.71 0.0064

I 386 33.2 .41 1.25 2.02 2.46 i 2.50 17.20 $ 1.55 $ 0.0040II 251 34.4 .39 1.38 1.90 2.10 2.15 11.20 1.58 0.0061Ill 186 44.0 .60 1.70 2.36 3.08 2.45 3.3.30 2.00 0.0310

a Ia
0
a

acre tree
lbs. lbs.

average
annual
applied

j

Pounds



On the other hand in the experimental orchards referred to shade
crops such as clover or alfalfa were introduced. The former were grown
largely for turning under in order quickly to restore humus, while alfal-
fa was seeded with the view of keeping it in the orchard for many years.
These two soil practices are, therefore, essentially distinct.

Table XIII shows the relation of fertilizer practices to yields and
gross value of fruit to the acre. The striking fact brought out is that
on a six-year average comparatively small amounts of nitrate of soda
have been used. No apparent relation is established, that would tend
to show that one group of growers secured larger returns than another
group because of more or less nitrate used. As a matter of fact, Group
III representing poorest averages both in yields and in value of fruit
has both a minimum and a maximum average application per tree, ex-
ceeding that of Groups I and II.
TABLE XIV. RELATION OF YIELDS, SIZES, AND GROSS VALUE OF

FRUIT PER ACRE (SIX-YEAR ANNUAL AVERAGE) TO PERCENT-
AGE OF ORCHARD CULTIVATED, COSTS PER ACRE AND BOX.
(See Table XI. for labor Costs.)
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$0124 1 .90 $0290 25.2 - $0355 $0769 $00020
.173 43.60 .312 18.9 .266 .791 .0031
.056 5060 .408 24.5 .345 .809 .0043

I I I

37.20 .300 19.3 .272 .647
45.90 .370 25.4 .358 .848
53.30 .430 23.5 .331 .855

Total cost

Box

I I H I H H
I $461 3.40 .128 51.30 .269 21.7 .306 .703 .0019
II 290 4.50 .173 55.75 .451 26.4 .372 .996 .0039
III 204 2.10 .079 56.50 .456 27.3 .384 .919 .0050

Grand Av. 3.10 .117 50.20 .406 25.1 .354 -- .877 .0033

Note: The cost of rifling for irrigation is not included.

If all the nitrate of soda used were distributed over the grower's
entire acreage annually the grand average for six years would be only
37.2 pounds an acre and 0.49 pounds a tree. Figures have been present-
ed in this manner since this is a six-year average survey. It is worthy
of note that nitrate, up to and including 1918, was used only 1.47 years.
The minimum average of pounds applied per tree is 2.11, with a maxi-
mum of 2.60.

2.00 .075
5.20 .120
2.50 094
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Livestock. The number of livestock maintained, including horses
and cattle, has been figured on a ten-acre basis. The percentage of the
orchard annually manured from these is also indicated. The figures
show that only 13.9 percent of the land is thus treated. Differences ex-
isting between the three groups would not be sufficient to merit any
conclusions with reference to this practice The fact that an abundance
of humus is furnished the soil by means of clover or alfalfa would prob-
ably tend to minimize the importance of this fertilizer. The average
cost of nitrate of soda has been placed at $1.71 an acre or $0.0064 a box.

CULTIVATION
Following the cessation of clean cultivation as an annual orchard

practice and the introduction of shade crops, the amount of plowing,
harrowing, and disking has been very materially reduced. Table XIV
shows the relation of these practices to yields, percentages of Four-
tier apples, and gross value of fruit to the acre. The shade-crop method
of management is such that little cultivation would be necessary or ad-
visable at certain stages of development. Where alfalfa is seeded it is
usually inadvisable to cultivate for at least two years, for the reason
that the plants are small and the root system unable to stand heavy
disking or harrowing such as is given older plants. The customary
practice is to double disk or harrow thoroughly with a spring tooth. The
aim is to kill weeds and tear out grassy sod; also to subdivide the
crowns and thus thicken the stand. Where this practice is not followed,
alfalfa has difficulty in becoming vigorous since grass becomes excess-
ive. Grass also tends to take up much nitrogen needed for tree growth.
Trees growing under such conditions are less responsive to applications
of nitrate of soda than those growing under more favorable conditions.
The table shows that for the period 1913-1918 the average percentage of
the orchard plowed was only 3.1, harrowed 50.2 (once over) and disked
25.1. The average annual cost for all operations is $0.877 an acre and
$0.0033 a box.

IRRIGATION
Irrigation for apple orchards in Hood River Valley has fundamental

importance. Rainfall for the entire year, though ample, is not suffic-
iently well distributed during the summer months to permit ample tree
growth and maximum production. When orchards were young, irriga-
tion was not a serious factor. Clean cultivation served to conserve
enough moisture for all requirements; however, as stated, this system
of cultivation depleted soil fertility.

Since the introduction of alfalfa or clover in the orchard the mois-
ture requirements have practically doubled. This varies according to
the age of plants and method of handling. Where alfalfa is cut for hay
it is evident that maximum moisture requirements prevail. The custom-
ary practice is to make at least one cutting for hay during early sum-
mer. A second cutting is often made before picking time, but the hay
is not removed. The aim of such a practice is to permit organic matter
to return to the soil. Thorough disking during early spring is the usual
method of incorporating such organic matter within the soil. Such a
practice also tends to discourage weed seed dissemination, and to form



TABLE XV. RELATION OF YIELDS (PACKED BOXES) AND GROSS ANNUAL VALUE OF FRUIT PER ACRE (1913-1918) TO TOPOGRAPHY OF ORCHARDS, NUMBER AND CHARACTER OF IRRIGATIONS. LABOR COSTS PERACRE AND PERo:.
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a mulch. Some growers do not cut alfalfa in the orchard, for thus
the moisture requirements are greatly reduced. Since alfalfa, when
allowed fully to mature, returns more plant food to the soil than when
it is cut at an earlier stage of development, it seems reasonable that
the practice of not cutting should afford better results.

Table XV indicates the relation of yields and value of fruit to the
topography of soil, number and character of irrigations, labor require-
ments, and costs per acre and per box. The lands upon which orchards
are located are classified as steep, rolling, steep-rolling, and level. It
will be noticed that apparently the land factor is not one of great im-
portance as far as yields are concerned, there being representatives in
every class. This is not to be construed as meaning that one location
is as favorable as another. Facility in irrigation, air, and soil drainage
are factors of fundamental importance, usually favoring orchards on
rolling land. The topography of the entire locality is of greater im-
portance, however, than that of any individual orchard.

Number of Irrigations. The grower applies from two to four irri-
gations per season depending upon the rainfall, soil culture, shade
crops, etc. The majority of those in Group I (yields) average more
than four irrigations annually. The average number of irrigations for
each group is approximately the same, varying from 3.53 to 3.68. A
common method is to combine the rill and flood methods where topog-
raphy will permit. Of the growers in Group I (yie]ds) 26.6 percent
employ the combined methods; in Group II 22.2 percent; and in Group
III 24.52 percent.

Labor Charges. Striking differences appear under labor charges,
"man days per acre" for irrigation. Therein probably lies one of the
fundamental causes for differences in results. It is apparent that
where the total supply of water is only four "miners inches" to the
ten-acre unit, economy in application must be practiced. Such economy
is obtained in careful attention to details such as the proper making of
rills, the head of water used, etc. Often water is allowed to run in one
part of the orchard too long. The result is a failure to irrigate the
orchard with sufficient frequency and regularity to maintain uniform
soil moisture. Again, an insufficient head of water permits waste near
the flume and an insufficient supply to trees at the other end of the
row. Proper supervision of irrigation requires very frequent inspec-
tion of factors mentioned. Group I (386 boxes) shows an average of
2.79 man days per acre per season; Group II (257 boxes), 2.07 days;
Group III (186 boxes), 1.57 days. In other words, Group I spends 78
percent more time each season supervising approximately the same
number of irrigations than Group III. The same point of view is well
illustrated under the "Value per Acre" classification. Group I spends
2.35 days per acre; Group II, 1.99 days; Group III, 1.51 days.

SPRAYING
Spraying is a fundamental orchard practice. Much progress has

been made during the past few years in methods of application, com-
binations, dilutions, and timeliness. This is reflected in higher percent-
ages of Extra Fancy fruit. The most striking introduction has been the
use of the "spray gun" in place of the long, cumbersome spray rod.



Fig. 5. Two types of spray thrown from a gun. For close-range work the broad fan-shaped spray should be employed. The tops may be covered
by using the narrower form. Avoid drenching; this often occurs before the art of spraying is mastered.

Courtesy of Leroy Childs.
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Greater efficiency in the use of labor and material has resulted. During
nearly the entire period covered by this survey the three and one-half
horse-power sprayer with two spray rods was used. The same machine
has now been sUpplanted by one 'spray gun" or replaced by a larger
machine, usually ten or fifteen horse-power, capable of furnishing two
or three guns with a capacity of approximately fifteen gallons a min-
ute. The spraying practice in Hood River Valley is quite uniform, prac-
tically all growers conforming to a set schedule. The 1919 spray calen-
dar of the Hood River Branch Experiment Station is quite similar to
that used in 1917 and 1918 and is used as a basis. This schedule ad-
mits nine different sprays, covering the possibility of having to combat
practically all important insects and fungous diseases. The average num
ber of sprays is from six to seven.
TABLE XVI. RELATION OF Y1ELDS PER ACRE, PERCENTAGE OF

EXTRA FANCY, AND GROSS VALUE OF FRUIT PER ACRE (1913-1918
ANNUAL AV1RAGE), TO NUMBER OF SPRAYS. GALLONS PER ACRE
AND PER TREE ANNUALLY APPLIED, LABOR AND MATERIAL

'Jfi PER ACRE ' "D PER BOX.
>, as)

* Based on use of rods in spray control.
t Costs are based on the spray gun equivalent (3l/ horse-power, one gun)

of a similar outfit with rods. The latter method prevailed during a major portion
of the six years covered in this survey. Labor charges include those of man,
team, and machine.

Spray Calender. The first application is miscible oil, used at the
rate of 8 to 100 (16 to 100 if weather is very warm and dry). The
second spray is known as the delayed dormant. In this, lime-sulfur,
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32 Baume degrees, is used at the rate of 1-30. This spray is for apple-
scab and mildew. For brown aphis add nicotine sulfate, 1 to 1200.
The third spray is applied as the blossoms are showing pink. This
spray is also for fungus and mildew. Lime-sulfur is used 1 to 35. The
fourth spray is a calyx application for fungus, mildew, and codling-moth.
For the two former, lime-sulfur is used, 1 to 40. For codling-moth,
lead arsenate paste is used 4 to 100. Powdered lead is used 2 to 100.
In the fifteen-day application lime-sulfur is used, 1 to 50, for fungis'
and mildew, when necessary and weather permitting. This is applied
usually not later than fifteen days after the calyx spray. The sixth or
thirty-day application combats codling-moth and possibly green aphis
or woolly aphis. Lead arsenate paste 4 to 100 or powdered lead 2 to
100 and nicotine sulfate 1 to 1200 are used. The seventh or July spray
is sometimes applied to combat green or woolly aphis. Tobacco (1 to
1200) and soap (3 pounds to 100 gallons) are used. This is not a regu-
lar spray. The third codling-moth spray uses arsenate of lead in simi-
lar strength to that shown above. For anthracnose and late fungus,
bordeaux mixture 3-4-50 is added. A fall application for anthracnose is
made after the apples are picked. In this, bordeaux 6-6-50, winter
strength, is used.

Amount of Spray Material Used. Table XVI summarizes the rela-
tion of yields, percentages of Extra Fancy fruit, and gross value of
fruit per acre to spraying practices. Striking differences in amount of
spray material used by the different groups is brought out. Group I
(yields) shows an average of 2015 diluted gallons to the acre annually;
Group II, 1923 gallons; and Group III, 1381 gallons. On a tree basis
this is 27.45, 27.21, and 20.26 gallons for each group respectively. Under
Extra Fancy, Group I shows 2181 gallons an acre or 29.34 a tree; Group
II, 1653 an acre or 23.56 gallons a tree; and Group III, 1592 gallons an
acre or 24.0 a tree. A similar relation is pointed out under "Value of
Fruit per Acre."

The data presented are in harmony with the results reported by Childs.'
In a comparative spraying test in two typical 14-year-old orchards, cov-
ering two seasons, the author reports having used an annual average
of 48.6 gallons a tree in Orchard 1 and 30.7 gallons in Orchard 2. In
the first case the average was 6.08 gallons a tree each spray, and 4.39 in
the second. The cost of material and labor in the first case was $0799
a tree and $0.552 a tree in the second. The apparent saving was there-
fore $0.257 a tree in favor of Orchard 2. These figures have been check-
ed against net results as measured in the amount of clean fruit. Orch-
ard 1 obtained maximum results in pest control. This has not been true
with Orchard 2. In reducing the amount of spray material used its ef-
fectiveness has been reduced to such an extent that annual loss has
amounted to nearly twice the total season's spraying charges.

Concretely, the second orchardist saved 24 cents a tree in spraying
charges but lost 104 cents more in fruit than the first orchardist. For
the second grower the additional spraying cost netted 495 percent. This
principle is reflected strongly in Table XVI. Group III is credited with
only 35.3 percent Extra Fancy as compared with 55.0 percent for Group
I. It is apparent that the saving of $8.90 an acre annually for material

Oreg. Agri. Rxp. Sta. But. 171, Spray Gun vs. Rod and Dust in Apple Orchard
Pest Control, by Leroy Childs.
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will not offset this. Lower percentages of Extra Fancy are always re-
flected in higher percentages of culls and cookers, resulting in lower av-
erage yields of boxed fruit. Notice how this is reflected in costs per
box. Group I (yields) spends $30.46 plus $12.72 or $43.18 an acre an-
nually but only $.112 a box; whereas Group III spends $20.87 plus $8.45
or $29.32 an acre with a box cost of $0.15?. The grand average cost
a box for spraying is $0.141. Costs are based on the spray-gun equiv-
alent (three and one-half horse-power, one gun) of a similar outfit with
rods. Labor charges include those of men, team, and machine.

PROPPING

Table XVII summarizes pruning, thinning, and propping. These
practices are very important and are more or less closely related. The
amount of propping of course depends upon the amount of fruit carried
by the tree, length and strength of bearing wood, and the location of the
fruit. If the fruit is carried terminally at the end of long weak limbs,
propping is necessary either to avoid broken limbs or bruised and
scratched fruit. In nearly all cases wooden props are used for this
purpose; some growers use twine, which by means of hooks fastened

TABLE XVII. RELATION OF YIELDS, SIZES, AND GROSS VALUE OF
FRUIT PER ACRE (1916-1918 ANNUAL AVERAGE) TO PERCENTAGE
OF .ORCHARD PRUNED, THINNING, AND PROPPING, INCLUDING
COSTS PER ACRE AND PER BOX.
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III 204 54.7 7.00 .0384 1.08 2.52 .0140 .75 1.74 .0140

Grand Av. 60.6 5.28 .0200 1.913 4.43 .0167 .92 2.14 .0080
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to certain limbs and a central limb or pole holds up the fruit in an ex-
cellent manner. In most cases, however, this practice has been discon-
tinued because twine has been costly. The number of props will vary
in number and length. Where trees are structually strong, as few as
two or three wooden props may be required. Under less favorable con-
ditions as many as ten or fifteen props a tree are required. As a rule,
Newtowns require fewer props than do Spitzenburgs. This is because
the trees are structually stronger and, having a green or yellow apple,
require less sunlight than do colored varieties such as Spitzenburg. The
customary method is to begin propping when fruit is one-half to two-
thirds full size. At that time the owner distributes props by wagon
throughout the orchard, then places them where needed. The placing of
props requires good judgment to secure best results with as few as
possible.

THINNING
Thinning is another fundamental orchard practice requiring

thoroughness, timeliness, and good judgment. There are several aims
which the grower usually has in mind when doing this work. One is,
that such a practice tends to promote annual bearing; in other words,
removing fruit entirely on some spurs will tend to cause such spurs to
fruit during the following year rather than to overbear one year with
little or no fruit the next year.

Data compiled at different experiment stations throw serious doubt
upon this conclusion. At the West Virginia Experiment Station' thin-
fling experiments were conducted for a number of years. Thinning did
not promote annual bearing and where over-thinning was practiced
yields were reduced.

Both Yellow Newtowri and Spitzenburgs are alternate bearers as
far as individual fruit spurs are concerned. The spur blooms and pro-
duces fruit one season but as a rule a fruit bud is not formed on the
same spur during the same season. Vigorous spurs, favorably located,
will during the following year produce a fruit bud and again fruit with
one barren year intervening. There are many spurs which do not fruit
more often than every three or four years. In case a very high per-
centage of buds bloom the one year, an undesirable condition is brought
about. Such trees tend to be irregular since only a comparatively few
spurs remain to bloom and bear fruit during the following year. Such
a habit Is objectionable in that heavy thinning is required to produce
marketable fruit one year without the prospect of much fruit on the
following year.

When this habit and the limitations accompanying the benefits from
thinning are understood the natural tendency is to leave as much fruit
as possible. Up to a certain limit this is justifiable and a good practice.
It is desirable to leave as much fruit as the tree is capable of carrying
and maturing in good marketable form. When an excess load is allowed,
trees break down unless well propped and the sizes run small. Spitzen-
burgs vary in their habits. In some orchards they are decidedly alter-
nate bearers, but in others a well-distributed bloom occurs each year.
This results in minimum costs for thinning.

'W. Va. Exp. Sta. Bul. 162, Five Years Investigations in Apple Thinning, by
E. C. Auehter.
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Thinning is usually done during the latter part Of June or the
early part of July. Previous to this time the 'June drop" has occurred,
and scab or insect injury is apparent. Thinning then can be directed
against malformed apples or those injured in other ways. Men, women,
anfi large children engage in thinning.

PRUNING
Pruning is directly related to spraying, thinning, and propping. It

may be so done as to facilitate work in either of the other practices.
Many growers do their heavy pruning previous to a heavy crop. With
Spitzenburgs this consists of considerable heading back to hold in check
excessive terminal growth. With Newtowns thinning out is more the

P

Fig. 6. One reason for cull apples. Tree greatly in need of pruning to permit sunlight
to enter and facilitate proper spraying. Such trees produce small apples of poor
color, often wormy.

general rule since this variety tends towards lateral growth. A com-
bination thinning and heading is given both varieties as occasion may
demand. Pruning directly aids thinning since many fruit buds can be
removed in one operation, but considerable differences of opinion exist
with reference to methods of pruning. Many are inclined to over-prune
and thus reduce the bearing area. It is obvious that the grower must
have three or four times as many spurs as fruits if he is successfully to
combat irregular bearing. On the other hand, some growers go to the
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other extreme in failing to prune enough. No set rule can be laid down
which will cover all cases. Generally speaking, one may safely avoid
heavy pruning -while the trees are young and vigorous, especially thinning
out. This would be true with yellow or green apples. Red apples
would need at least a light thinning out. One grower of Newtowns fifteen
years old who had very large yields on a six-year average practically did
no pruning on his trees between the ages of six and twelve years with
the exception of removing a few large lower limbs which interfered
with cultivation. With a maximum fruit-spur system and vigorous
trees very large yields have been secured. Such a plan has not, however,
been without its disadvantages. Fruit spurs in the lower portion of the

Fg. 7. Spitzenburgs well pruned. Such trees are more easily propped, sprayed, and
thinned, resulting in more fruit of higher quality. Alfalfa is here employed as
a "shade crop."

trees have become weakened through excessive shading and do not today
function vigorously. Thus the tendency is for fruit wood to extend
further and further out on the main limbs where it is lers easily thinned,
sprayed, or propped. This is a condition into which many of the older
orchards have fallen, that of having long barren areas in the lower por-
tion of the tree devoid of fruit spurs. It is difficult, if not actually
impossible to restore such fruiting wood in the area mentioned, chiefly
because any rational plan of pruning is too far removed from the area
to be influenced. Unusually heavy pruning removes practically all new,
thrifty, bearing wood and promotes an excess of "suckers" which in turn
do not come into fruiting or may produce a few weak spurs after possibly
several yars of waiting.
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For older trees the data brought out in Table XVII are very consist-
ent with well-established recommendations of able horticulturists. The
more nearly the grower approaches annual pruning the more satisfactory
and uniform have been results. Group I (yields) averages 78 percent of
the orchard annually pruned; whereas, Group III averages only 48.7
percent. Such regularity of pruning as is seen in Group I is likewise
supported from a strictly scientific point of view. It is a well-established
fact that the greatest influence of pruning is always near the cut. In
other words, a large number of small cuts (local pruning) removing in
the aggregate the same amount of wood as a few large cuts (bulk
pruning) have a better and more uniform influence than the latter prac-
tice. Annual pruning more closely approximates local pruning, whereas,
biennial pruning approximates bulk pruning in that less wood need be
removed at one time. The influence of the first practice is more steady
and uniform. Such a practice would not necessarily eliminate the possi-
bility of doing more heavy pruning before a heavy crop year.

Greater thoroughness or regularity in pruning has been accompanied
by more time spent in thinning. This fact might seem inconsistent with
the idea that pruning saves in thinning costs, but not necessarily so. A
great deal of haphazard, hit-or-miss thinning is done in some orchards.
Such methods or labor standards are not to be compared with more
consistent, thorough work. Furthermore, orchards in Group I having a
greater average yield would naturally require more time in thinning than
orchards in Group III, which have less than 50 percent as much boxed
fruit as Group I. Trees in Group III often have a poor bloom or poor
"set" of fruit necessitating little or no thinning.

The foregoing facts are strongly supported in the figures presented
in Table XVII. Group I (yields) averages 2.94 man days an acre in
thinning; Group II, 2.18 days; Group III, 1.36 days. As will be noted,
although Group I spends more per acre in both pruning and thinning,
the costs per box are much less than the other two groups in the former
instance and approximately the same in the latter.

Likewise Group I (yields) calls for more time in propping than the
other orchards. The average man days an acre is 1.08 as compared with
0.98 for Group II and 0.82 for Group III. Similarly, costs to the box are
$0068 for Group I; $.0088 for Group II; and $.0103 for Group III.

Relations between the different groups similar to that given above
are noted under "Percent Four-tier" and "Value per Acre." The grand
average percentage of the orchard annually pruned is 60.6 at a cost of
$5.28 an acre and $.020 per box; thinning 1.9 man days an acre costing
$4.43 an acre and $0.0167 a box; and propping 0.92 man days an acre,
costing $2.14 an acre and $0.008 a box.
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SUMMARY
This bulletin is a six-year summary of apple-orchard economics

and practices in Hood River Valley. The period covered extends from
1913 to 1918. Studies of two distinct three-year periods are also includ-
ed; namely, 1913-1915 and 1916-1918. The former period is characterized
by lower yields and grades of fruit, together with less efficiency in
practices than was true of the latter period. Soil practices and irriga-
tion and spraying programs have undergone considerable changes, re-
sulting in greater yields and cleaner fruit.

The general orchard average in packed fruit was 215 boxes
annually for the period 1913-1915 and 314 boxes for 1916-1918. The six-
year average is 264 boxes. The six-year average yield for the following
varieties is also noteworthy; Delicious, 710 boxes; Baldwin, 504; Red
Cheek, 500; Black Twig, 473; Ortley, 400; Winter Banana, 385; Jonathan,
376; Arkansas Black, 322; Spitzenburg, 256; and Newtown 238 (Table
I). Culls and cookers are not included.

A wide variation in yields is recorded. Of the different or-
chards 25.0 percent (Group I) have a six-year annual average of 386
packed boxes; 37.5 percent (Group II), 257 boxes; and 37.5 percent
(Group III), 186 boxes. Likewise, eight of the more important varieties
are similarly rated (Table II).

The grand average Extra Fancy for the Hoed River Valley is
34.6 percent (1913-1915) and 47.0 percent (1916-1918). The six-year
average is 40.8 percent (Table III). The average percentage Exira
Fancy for those orchards included in the survey is 39.6 percent (1913-
1915), 49.8 percent (1916-1918), with a six-year average of 44.7 percent
(Table IV).

The grand average Four-tier for the Valley is 59.6 percent
(1916-1918). The six-year average is 53.6 percent (Table III). The
average percentage Four-tier for the erchards surveyed is 56.6 percent
(1913-1915) and 44.2 percent (1916-1918), with a six-year average of
50.4 percent (Table IV).

Orchards are rated according to their six-year record in pro-
ducing a high or low percentage of Extra Fancy and Four-tier size
fruit. Group I, representing 23.1 percent of the growers, averages 55.0
percent Extra Fancy; Group II, representing 50.0 percent of the grow-
ers, averages 44.9 percent Extra Fancy; 26.9 percent of the growers
average 35.3 percent Extra Fancy (Table V).

Similarly orchards producing 65.0 percent Four-tier fruit, rep-
resenting 17.8 percent of the growers, are classed in Group I; 62.9 per-
cent of the growers are found in Group II, with an average of 51.5
percent Four-tier; and 19.3 percent of the growers are found in Group
III, with an average of 33.0 percent Four-tier (Table V).

Delicious, Winter Banana, Arkansas Black, Winesap, Spitzen-
burg, and Newtown have relatively the highest average record of net
prices received on a six-year basis, Delicious standing first with $1.808
a box for Four-tier, Extra Fancy. A complete summary of prices is
given in Table VI and Fig. 1.

Orchards are rated according to the gross annual value of
packed fruit to the acre (1913-1918). Group I, comprising 24.4 percent
of the growers, shows a- value of $461.00; Group II, 40.9 percent of the
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growers, shows $290.00; and Group III, 34.7 percent of the growers,
shows $204.00. The grand average acre value is $304.00 an acre or $1.18
a box. Ten varieties are similarly classified (Table VII).

The relation of gross value of fruit to percentages of Extra
Fancy, Four-tier, sizes and yields is tabulated. Yields are shown to be
the greatest factor. High yields and high values are consistent factors,
as is likewise true of small yields and low values (Table VIII).

The average age of apple trees covered in this study was 156
years in 1918; the average acreage of bearing trees is 17.94, nonbearing,
4.05; the average number of trees per acre 71. Highest yields (Group
I) come from orchards averaging 10.01 acres. Lower yields (Groups
II and III) are associated with larger acreages (Table IX).

The prices of both labor and materials have been unstable
factors during the period covered in this survey. Average common labor
is placed at $2.33 per day; lime-sulfur and miscible oil at $14.16 and
$34.80 per 100 gallons respectively (Tables xi and XII).

Nitrate of soda has in general been used lightly, the grand
average being 37.2 pounds an acre and .49 pounds a tree. No striking
relations between the different groups are indicated. Horses and cattle
do not occupy a prominent position in respect to orchard management
(Table XIII).

The percentage of the orchard annually plowed, harrowed,
and disked as related to group averages is studied. Comparatively
little plowing has been done, having been largely replaced by harrowing
and disking in early spring. No striking differences between the groups
is brought out (Table XIV).

Topography of the orchard has not been a factor of great im-
portance as far as yields are concerned. Striking differences are noted
with reference to irrigation. Orchards with high average yields (Group
I) employ 2.79 man days an acre a season as compared with orchards of
low yields (Group III, which employ 1.57 man days). Approximately
the same number of irrigations a season are given by orchards in each
group. Herein lies one limiting factor in production (Table XV).

Spraying practices differ widely. Group I (yields) applied
2015 gallons an acre annually as compared with only 1381 gallons for
Group III. Similar differences are noted under a study of Extra Fancy
nd gross value of fruit. This is another limiting factor in production

(Table XVI).
Pruning, thinning, and propping are studied (Table XVII).

Orchards in Group I (yields) average 78 percent of the orchard annually
pruned as compared with 48.7 percent for Group III.

The survey as a whole standardizes orchard management
upon the basis of merit. It points out striking differences in management
as related to high or low standards of success. Its most hopeful feature
lies in the fact that remedial steps may be taken by many orchardists
to better their condition.
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