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INTRODUCTION.

The Oregon Experiment Station has conducted the past season
two orchard surveys, namely, those of Wasco and Jackson Counties.
Were it possible, the Station would like very much to make an or-
chard survey of the whole state but this would mean a very large
expenditure, funds for which are not available at the present time.
Therefore, two districts were chosen in which horticulture has be-
come highly specialized and in which all the orchards lie within a
comparatively short distance from central points. While the sur-
vey was confined to these two counties, nevertheless the general
principles outlined and the statistics gathered should be of great
value to fruit growers of the whole state.

The interest in fruit growing in our state at the present time is a
very keen one. This interest is laying the foundation for a tre-
mendous growth. Not only are many people of our state taking up
this calling, but thousands of settlers are coming among us. The
fruit growers come from all callings in life, only a small percentage
coming direct from the farms. The professional man, the business
man, and the laborer are all represented. These people have a
very keen interest and are very eager to secure whatever informa-
tion is within their reach. This attitude of mind, coupled with
their good business training, is enabling them to make rapid prog-
r ess.

The highest degree of success in fruit growing depends largely
upon three things: first, we must have ideal natural conditions,
such as soil and climate; second, the best methods of orchard prac-
tice and management must prevail; and, third, the crop must be
handled in a business manner. No one will doubt that Wasco
County has the first named condition. Whether or not she performs
the latter two this publication will demonstrate. It is not strange
that with the rapid growth and the cosmopolitan class of growers
some mistakes have been and are being made, as well as that
some things are being accomplished that will be well worthy of im-
itation elsewhere. It is the province of this survey of Wasco
County (the first fruit survey made in Oregon) to bring out these
points and to draw the Oregon Experiment Station and the growers
of the county into closer relations.
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Mr. R. W. Allen, field assistant of the Department of Horticul-
ture, was detailed to make the survey, the work extending from the
first of July to the first of October. Every place having at least
four acres devoted to fruit growing was visited and the survey thus
included practically every commercial orchard in the county. With
blank book and soil auger a systematic orchard to orchard survey was
made. All such points as elevation, location, kinds of fruit, dis-
tance of planting, pests, etc., were carefully noted and recorded.
These blanks are filed away in this office for future reference.

It has indeed been interesting to work in this county. Taking
Hood River as an example, we find an agricultural community
where the average orchard is only sixteen acres in area and where
the returns have reached a mark as high as $1800 per acre, while
the average net returns through the entire valley was not far from
$500 per acre for bearing orchards. Here we find many men, located
ten years ago with a few hundred dollars, who now have young or-
chards that are selling as high as $1000 per acre and who count
thei wealth from forty to sixty thousand dol]ars. Any community
that will support a family on sixteen acres is indeed interesting.
What will its future be? That is an interesting study for the
sociologist, for this region promises to develop into an ideal agri-
cultural community.

We wish to thank the growers of Wasco County for their hearty
co-operation in the work of gathering statistics. Acknowledgement
is also due the Dun Lawrence Company for Plate 2; and to Belier
Fruil for Plates 3 and 7.

Wasco County comprises three fruit growing districts, namely,
Hood River, Mosier, and The Dalles. These are separated by
natural barriers and differ considerably in certain respects. In or-
der to present the material of this survey in the clearest manner it
is therefore thought best to treat these districts individually.

HOOD RIVER DISTRICT.

Hisrouv.Only a few years ago the Hood River Val]ey was a
heavily timbered tract of land, lying between two ranges of high
hills or mountains, and having only one open side, that being on
the north, where the Columbia marks its boundary. To the south
it becomes rough and narrow and finally is lost among the branches
of the Hood River, which all find their source in the glaciers of Mt.
Hood.



The first clearings were made in the northern part of the valley
near the Columbia, where small home orchards and berry patches
were set out by the homesteaders. They were found to do very
well, and the strawberry, through its adaptability to the climate
and soil, came to be a very popular and profitable crop. As the
demand for the products increased, other people came and from that
time clearing was steadily done, and fruit set out. This growth
has been kept up for many years and as the adaptability of differ-
ent fruits became known they were set out. With the organization
of associations and the realization of much higher prices, a great
impetus has been given to the development of this region the past
few years.

Hood River has three natural divisions--the West Side, or that
part lying between the Hood river and west to the mountains; the
East Side, or the portion lying east of the river, and extending
southward to a distance of about ten miles from the Columbia; and,
south of this, extending for a distance of ten or twelve miles, the
Upper Valley. This is a narrow and much higher valley which
for some distance is cut off from the river but at the upper part
widens out and covers a great deal of more or less moutainous land
which extends to the base of Mt. Hood. While the two first named
divisions have but a small percentage of land left uiicleared, the
last named part has only a very small percentage of cleared land,
the greater part being covered by willow and hazel brush or fir
timber.

The sandy soil of the West Side was for many years thought to
he the only part of the valley profitable for fruit growing, but final-
ly it was found that the East Side was also well adapted to this in-
dustry. By this time quite a large population had gathered on the
West side, and its development was many years in advance of that
of the rest of the valley. New corners saw the possibilities of the
other regions, bought them up, and began clearing, and setting out
apple orchards, which were by this time commanding considerable
attention. Although its period of development has been much
shorther than that of the West Side, the East Side now has consid-
erable more orchard than the first settled portion.

In the Mt. Hood district, or Upper Valley, there are several old
homestead places, but rapid development did not begin there until
a comparatively recent date. The few bearing orchards there were
principally all for home use, but now many orchards and berry
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patches are to be found there. In a manner the development of
this valley has been much the same as that of any other place, the
clearing and settling beginning near the entrance and working
back to the more remote districts. By noting the increased plant-
ing of trees and berries within the past five or six years, as shown
by tables 1 and 6, it can be seen how rapid the development has
been. -

ELEvATI0N.According to the figures on the 0. R. & N. depot at
Hood River, the elevation is 101 feet. From this point the rise is
quite abrupt for some distance, and where the first orchards are
located the elevation is about 17.5 to 200 feet. The slope of the or-
chard land is generally to the east and west, or toward the river.
The water drains off in this way, but the whole valley rises quite
noticeably from the Columbia River southward, or along the Hood
River. The average altitude of the orchards of the main valley is
604 feet. The Willow Flat district averages approximately 1210
feet, and the Middle Valley and Mt. Hood districts range from 1350
to 2000, with an average of 1520 feet in elevation. The highest or-
chard, which is at an elevation of 2000 feet, is the one farthest
south, and is located well upon one of the ridges running directly
to Mt. Hood. The one on the lowest land is owned by Mr. Lock at
Menominee. It is near the 0. R. & N. railroad, which is at this
point about 100 feet above sea level. It can he safely said that the
range in elevation of the orchards of the Hood River districts is
from 100 to 2000 feet, the average elevation being 878 feet.

AsPEcTTaking the whole valley into consideration, the greater
part has an east or wet slope. By far the greater number of the
places have slope enough for good drainage, and are located with a
good exposure as to light and air drainage.

KINDS OF FRUIT--The leading kind of fruit grown in this district
is apples, of which the Yellow Newtown and Esopus Spitzenberg
are the leading varieties. For a detailed account of the numbers
and varieties, see table No. 1. Peaches, pears, and cherries are be-
coming quite popular, but are grown in very small quantities as
compared with the acreage of strawberries and apples. Appleshold
first place in point of area, and strawberries conic second, while the
other kinds are grown in considerably less aieas.

Froni ten to twelve years ago a great many varieties of apples
were planted in Hood River, in some cases as many as fifty varie-
ties in a single orchard, but it was found to be uni rofitable to plant
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an orchard with so very many varieties, and gradually a large per-
centage of the trees were top-worked to either Yellow Newton or
Spitzenberg and the large percentage of the plantings the past few
years is of these two varieties. At the saute time there is an indi-
cation that the market is swinging back to a certain degree, and
the Union the past two seasons has had a call for more varieties.
It does not mean that mixed orchards will ever again be resorted
to, for the average orchard will contain only two to four varieties,
as is the case today; but it does mean that more varieties, other
than Newtown and Spitzenberg, when well grown, can command a
good price, and that the orchardist will grow those commercial
varieties that succeed best in his soil. Thus, in the Upper Valley,
we find the Baldwin coming to be recognized as the leading variety
in that region. In table 1 it can be seen that the probable order of
popularity of varieties will change somewhat. The Newtown will
undoubtedly keep the lead for some time to come; the Spitzenberg
second; while Ben Davis will undoubtedly fall from third place
well down the line, giving place to the Ortley or the Arkansas
Black. Both these varieties are considered to be good pollenizers.
Both are very handsome apples. The former is a splendid cooking
apple, while the latter is the last good "show stand" apple in the
spring. Jonathan still has a good following and will probably hold
fifth place for a time at least. Baldwin, because of its popularity
in the Upper Valley, will still find a place. Unless the remaining
varieties are increased somewhat the next few years, they will be
relatively unimportant. The Winter Banana, which has caused
such a flurry, will probably be plarted in ]imited quantities. Al-
though very attractive, it lacks in intrinsic quality and shows in-
dications of being a poor shipper and keeper. It takes from five to
seven years for a variety to exert an influence in the market. A

glance at table 1 will show that the past two seasons in Hood River
have indicated a strong tendency to plant niore varieties. Several
varieties that were planted from six to eight years ago again found
a place, their appearance being accounted for, in some cases, by the
fact that the growers believe them to be good pollenizers. There
are still a good many trees planted in mixed orchards, although the
percentage of such is on the decrease.



VARIETY.

Yellow Newtown 50554
Spitzenberg 38088
Ben Davis 115
Jobathan 819
Ortley 1683
Baldwin 50
Arkansas Black 1390
Mammoth Black Twig 35
King of Tompkins County
Hydes King of the \Vest 15
Stark
Gano
Winesap - 279
Gravenstein
Winter Banana
Saloine
Red Checked Pippin 37
Yakima -
Wagner - 25
Northern Spy
Mixed Apple Orchard - -. 741

TABLE 1.Number of each variety and the total number of apple trees at Hood River.

Total number of trees set each year according to variety. Trees Total
No. of- graRedtmes of
eachISto' to-1 yr 2 yrs 3 yrs 4 yrs 5 yrs 6 yrs, 7 yrs 8 yrsl 9 yrslO yrs1ll yrsIl2 yrsil3 yrs14 yrs55 yrsj variety.

39582 12552
33848 20559

536 120
1280 872
1183 437

100 448
427 325

13 218

100 100

62 35
3131 20 001

95

Totals for each ve'- 94250 177802 66198

556 I 836 585 1981

18728 14778 5389 355 1241 2009 2532 969 2574
14572 113678 6354 828 2257 2006 2610 649 1553

599 455 1323 572 1204 348 1081 426 1441.
1474 1375 i 1427 200 435 158
781 208 146 400 220 151 200
551 144 50 24 953 249 891 108 763
117 215 400 6 983 456 144 325
388 196 327 1 905 336 460 456 350

54 330 100 418 100 783
64 20 100 256 166 15 18

40 64 450 192 51 92
85 100 139 35 266

185 20 25 256 40
12 25 57 10 256 55

150 107 - 1 I

150 448 10
32 20 25 213 18 40
75 50 816
86 27 20 100 64 50

75 151
872 1065 988 675 2269 506 4585

382(16 33480 16509 3311

102
25
57 225 6

982 I 586 933 520
812 192 1364 1255
195i 402 287
316

205 100 478 --

60 100

27

251
680 884

174684
150616

9102
8356
5410
5120
4764
3684
1785

110 924
889
877

- 830
12 812

686
608

120 532
441
467

120 353
4792 - 25016

10340 7975 11892 i 3891 13142 3256 3916 10236 - 394435
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TABLE 2.Number and age of pear trees in hood River.

Varieties of Pears

Beurre d'AnjOu
Bartlett
Cornice------
W'iuter Nelis
Ileurre Bose
Beucre Eastrn
Mixed Va,-ieties

1 yr 2yrs 3yrs 4 to
18 yrs Totals

2-107 604 350 54 1415
50 1483 210 ((92 2435

844 900 100 12 1836
250 560 - 293 1043

25 100 -----H- 125
I. 50 51)

38 50 130 212)

- - ilto
3-arieties of Chcrriesi 1 yr 2 yrs yrs 4 yrs u yrs 9 yrs 10 yrs 18 yrs Totals

Lambert 384 253 143 93 44 200 54 10 1176

Bing_ 134 34:1 711 100 22 000 226 84 1120
Royal Anne 141) 108 141 100 56 150 10 168 963
Black Republican - 25 10 - 30 - - - 200 5 89 400
Keutish - - - - - - 54 78 127

Mixed Varieties 45 21 89 40 3211 21 193 732
Total No. trees set - - -- - -

rnichvear 728 - 855 482 381) 445 671 340 617 4527

TABLE 4.Number and age of walnut trees at Hood River.

Varieties of Walnuts 1 yr 2 yrs 3 yrs Totals

Franquette.. .. 425 6(1 489
Mayette -- :025 68 325
Proepurturien. - 80 20 100
Mixed varieties - 50 34 15 119

Total No. of trees set each year 808 908 15 1031

TABLE 5.Number and variety of peach trees at Hood River.

Varieties 1 yr 2 yrs 3 yrs 4 yrs 5 yrs S.yrs 10 yrs Totals

Elhertn - 1647 397 157 I 2200
Early Crawford -----------043 703 383 17 50 30 1853
Late Crawford. 940 522 225 37 1724
Foster. -. 28 22 99 . -. -- 140
Salway. 29 - 45 16 50 149
Mixed varieties 385 117 325 40 30 216 1013

lotjlsb3 age 3829 H 1806 980 70 140 10 211 7180

716 per cent of these trees are growing as fit1er iii apple orchards.

POLLINATION.

Pollination is a subject of great interest to Hood River growers.
Realizing the irriportance of this subject to growers of the state, we
have started a series of experilnent$ arid investigation. Tile problem
has so many phases to investigate and we have so little to obtain

Total Nr,. trees each yeni 31)14 3037 660 1241 9152

TABLE 3. -Number and age of cherry trees in Hood River.
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from experiences of experiment stations and growers, that we are
not prepared at this time to say much on this subject. We hope,
however, by another fall to be able to have some results that we
can publish that will be of interest. All we care to say at the
present time is that we consider it a wise policy to plant several
varieties in an orchard, giving preference to commercial varieties
having the same blooming period. It is generally considered at
this time in Hood River that the Arkansas Black and the Ortley
are good pollenizers for the Spitzenberg, although it is doubtful if
accurate experiments have actually domonstrated this as yet.
Many of the theories on this subject have arisen from general opin-
ion. Only by careful experiment will we be able to come to de-
finite conclusions on the problems of pollination.

AE OF ORCFtARD.Oj the apple trees standing in the Hood River
Valley, 82.4 per cent of them have been set out in the past six
years; 12.7 per cent in the six years previous to that; 4.4 per cent
are past twelve years of age; and the remainder, or, .5 per cent con-
sists of top-grafts that have been put upon old stocks during the
past five years.

The number and size of the orchards set previous to 1895 is very
small, all having been put out merely for home use, with little or
no expectation of their ever coming to be of commercial importance.
From 1895 until 1901 some plantings of larger size were set but it
was not until 1902 that the real earntst planting of orchards espec-
ially for commercial purposes began; From that date many and
extensive orchards have been set, the number and acreage increas-
ing greatly each year Twenty-nine per cent of these being set in
1907.

The apples comprise 94.8 per cent of the number oftrees standing
in the Hood River district; the pears comprise 2.1 per cent; the
peaches 1.7 per cent; the cherries 1.1 per cent; and the nuts 3 per
cent. By studying tables 1, 2, 3, 4 and 5, it will be noticed that the
larger plantings of the other kinds of fruit run proportionately
about the same as those of the apple, the greater numbers having
been set within the past few years. It will be noticed that all of
the walnuts in appreciable numbers have been set within the past
three years. The greater number of the peach trees are three years
old; 86 per cent of the pears do not exceed three years of age; and
34 per cent of the cherries arc four years old and younger.
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In table 1, giving the numbers and ages of apple trees, the num-
ber of seven year old trees is far less than the number of those set
for some time before or after that date. The growers of the valley
do not know definitely the cause of this ]ight planting seven years
ago. Two reasons have been given. These are, that all available
cleared land had been set to trees and no more land was immedi-
ately available until more clearing could be done. Another answer
is that the San Jose Scale, as well as the Codlin Moth, were causing
much trouble on the Pacific Coast, and many growers feared that
they would be unable to check their ravages.

STRAW B ERRI ES.

The strawberry industry of Hood River is a very important one.
It has been the pioneer crop, being planted extensively in the young
orchards where the beds arc allowed to remain until the young trees
commence hearing. Thus a good steady income is realized in these
years of great expenditure and, under ordinary conditions, light re-
turns. Formerly the beds were all near town but of late plantings
are more extensive faither up the va.ley and while in these regions
the berries come later, still there is less loss from frost. The only
berry grown is the Clark Seedling which is a remarkably good ship-
ping berry and because of this fact brings the highest prices in the
market, selling the past season as high as $3.55 per crate. It is a
medium to small berry, hut of good form and bright attractive
color. It is, however, a light bearer, as 175 crates are considered
a good crop. Very intensive culture i given by the best growers.
Plants are set two ways. The more common way is to place the
plants about fifteen inches apart in the row and the rows two and
one.half feet apart. The latter distance is better than three feet
where irrigation is resorted to. Other growers plant in double
rows, allowing 20 inches between the rows and 30 inches between
the double rows. This system takes fewer irrigating ditches and
gives three thousand more plants to the acre, but many claim that
the plants do not do as well. In most cases where nitrate of soda
has been tried in moderate amounts, good results were obtained,
while other growers found that a mixture of hen manure and wood
ashes gave good returns. Stable compost that contains straw is un-
desirable because it interferes with irrigating. Whilein some cases
the beds are left in bearing from five to seven years, this is gener-
ally because the owners are not going to replant and wish to get
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what they can from the old bed. After the third year a decline
generally sets in. Irrigation depends upon soil and plants, the
ground being kept moist to give good results, especially during the
bearing season. New plants are taken from the strong one year old
plants and only one plant to a runner is a]lowed by the more in-
tensive growers. After the bearing season is over the beds are
mowed and the tops burned, a new top being grown. Every pre-
caution is taken to have the berries picked, packed and shipped as
carefully as possible, great care being taken not to allow them to
become heated. A number one berry is grown and it is handled
in a business-like and scientific manner and they obtain financial
results that are very satisfactory. There is always a good market
for number one fruit handled as the Hood Rivers growers handle
their strawberries.

TABLE 6.Age and acreage of strawberries in Hood River.

Age of Plants 1otal
1 yr 2 yrs S yes 4 yrs 5 vrs 6 yrs 17 yrs 18 yrs acre-

age

No. of acres of strawberries grown in
orchards 219.00110.50 52.25 56.00 80.75 9.75 4 00 .732.25No. of acres ofstrawberries not grown
iii orchards -- 99.75 48 75 17.30 32.75 4S.50 254.25

Total acreage 288 75159.25H9.75 88.75l29.25 9.75 7.00 4.00 756.50

THE DALLES DISTRICT.

HISToRYTile Dalles district, which is situated 22 miles east of
Hood River, is much different from the latter, being hilly and cut
up by several streams, but borders on the Columbia and extends
back to a higher altitude as the mountains are neared.

The greater number of the orchards around The Dalles were set
out for home use, and until the past few years the number of com-
mercial orchards in that locality was limited to a few. At present
the growth is very rapid. Considerable capital is being invested in
setting out orchards which consist mainly of cherries and peaches.

For many years the popular assumption was that fruit trees
would thrive only in the little valleys or lowlands, and consequent-
ly most of the older orchards are situated in these places. At a
comparatively recent date the Dry Hollow farmers and some others
have shown plainly that the old belief was erroneous and that
equally as good results, or even better, can be obtained out on the
hills as in the creek bottoms. Since this proof was made, many
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acres of orchards have been set out on the hills, where irrigation is
next to impossible but fortunately will probably not be needed.
The creek bottom districts are much alike, having soils of about the
same nature, and being similarly located as to liability to frosts
and protection from winds. The orchards grown on the hills no
doubt have more severe wind and drouth conditions to combat, but
those on the lower lands are in many cases more subject to the ac-
tion of frost. In the narrow creek valleys the orchards are for the
most part small, but those on the hills and more level districts are
larger in extent. All the principal large orchards, except one, are
near The Dalles. This one, a sixty acre tract of three-year old ap-
ples, is at Dufur, fifteen miles southeast. With the development of
country near The Dalles there has been a corresponding interest at
Dufur, where considerable fruit is growing. Here the recent plant-
ings are mainly of apple instead of cherries and peaches. The or-
chards in that locality are on low land and are subject to irrigation.
The Dufur district is partly in a widened valley, but fully half of
the orchards there are in small narrow valleys like the ones near
The Dalles. The Dry Hollow orchards are on rolling land which
slopes in several directions, and the Mill Creek district, which is
considerably the largest, has orchards on the level land and ad-
jacent hillsides for a distance of ten or twelve miles from the mouth
of the creek.

Good results have been obtained by The Dalles fruit growers in
shipping packed fruit, especially in 1906-7. But a few years ago
the prunes were mostly all dried before being sent away, but now
almost, if not quite, all of them are crated and shipped green. They
have been sent to many of our eastern cities with splendid results.
Even local Pacific coast marlets paid as high as l.25 per crate for
prunes. Peach plums and Hungarian prunes were just a little less.

The canning industry is developing very rapidly at 'fhe Dalles.
Great amounts of cherries, peaches, pears, prunes, tomatoes, etc.,
are put up each year. It is only a few years ago that the output
of canned and raw fruits was much less than it is today, while the
exportation of dried products was probably much in excess of the
present shipments.

One factor that has doubtless been a great agent in the recent ex-
pansion of the fruit industry around The Dalles is an alliance
formed by a large canning company and the growers, wherein con-
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tracts have been drawn up for the sale of the fruit, a set price to be
paid for a given number of years.

ELEvATI0N.The average and maximum elevations of the or-
chards in The Dalles district are much less than those of Hood
River. The orchards on the lower land near the Columbia are
about 108 feet above sea level, while those on the hills near by reach
an elevation of 450 feet. The greater number, however, are from
150 to 250 feet. The highest orchards, which are found some dis-
tance back, are about 800 feet. The elevation of the orchards about
Dufur is very near that of the town, which is 1020 feet, while those
more remote reach an altitude of 1250 feet.

From the kinds of fruit most successfully grown, appies are ap-
parently better adapted to the higher altitude, for in the change
from 450 to 1020 feet almost a complete change from peaches and
cherries to apples and prunes is found; bit again, this may be due
to two factorsthe adaptability of the land contiguous to the river
for peach growing, and the poor facilities for shipmeut from Dufur
that have but recently been overcome.

KINDS OF FRUITFor the number of trees of the different kinds,
and the age and number of each variety, see tables 7, 8, 9, 10 and 11,
which show all kinds of fruit, varieties, and number of each, grow
ing in the vicinity of The Dalles. Cherries and peaches are the
leading kinds of fruit, while prunes, apples, and pears are grown
in considerable quantities in the order named. Grapes are also
quite extensively grown but the production of strawberries is limit-
ed as yet. The number of peach trees exceeds the number of cherry
trees by over three thousand. The natural conditions of this area
seem to be much better adapted to the production of peaches,
prunes, cherries, and grapes, than to the production of apples. Of
apples, the greater number grown are of the Spitzenberg and New-
town varieties. The main drawback seems to be the premature
falling of the fruit due to the lack of proper moisture supply, which
can probably to a large degree be overcome by intensive cultivation
and use of cover crops. The growing of grapes is commanding
great interest at present, as it has done for some years. They grow
well and produce average crops, the Muscat, Tokay, Rose of Peru,
and B. Hamburg, being the leading varieties. They are either
shipped after being packed into crates, or are made into wine.
However, only a small proportion is used for the latter named
purpose.
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The few strawberries grown are either consumed at home or are
shipped to Portland.

The leading varieties of peaches are Elberta, Early Crawford,
Hale's Early, Late Crawford, and Saiway, numbering in the order
named.

Of cherries, but few other than the Royal Anne are used. They are
growing cherries principally for canning purposes, and prefer this
variety.

Italian and Hungarian are about the only prunes grown.
Quite a few varieties of peaches are used but the cherues and

prunes are restricted almost wholly to the named varieties.
The total number of trees in Tue Dalles is 123,206. There are

also 100.8 acres of grapes grown here, and 21.4 acres of strawberries.
The varieties and acreage are shown in table 12, on grapes and
strawberries.

AGE OF ORCHARDSSome of the older orchards of The Dalles dis-
trict were set out thirty or more years ago. Forty per cent of the
trees standing in this locality have been set within the past few
years, and by far the larger proportion of them, 86 per cent, are
cherries and peaches.

TABLE 7.Age, number and variety of peach trees at The Dalles.

Varieties 1 yr 2yrs Oyrs'4yrs Syrs! 6 yrsi7 yrs 8 yrs Oyrs Totals

Elberta 1767 Th7 2205 802 1228 499 81 70 77311Early Crawfo,-d 1092 577 1120 479 102 551 513 81 80 711 5157Hales Early 150 I 190 1215 120 185 1554 54 120 05 11683l.ate Crasvford ------269 423 241) 722 597 81 513 81 I 100 742 3568Satway - 539 374 620 I 877 185 25
I

50 702 3372l,e,no,i Cliiig_ 887 50 50 185 1175Yellow Cling -- 165 --
- j 1165Alexaiider. 100 40 200 250 185 81 H 81 80 85 1102Phillips Cling----------925 -- -- 925Mixed Varieties 1237 1155 366 287 96 554 162 484 110 1257 5808

Totalsbv age 6967 3546 7481 3547 288:1 3342 1188 802 540 3352 33688

TABLE 8.Age, number and variety of cherry trees at The Dafles.

Varieties 1 yr 2 yrs 3 yrs 4 yrs 5 yrs 6 yrs 9 yrs 10 yrs12 yrl Totals

Royal Anue - - 9372 7902 4579 931 190 160 081 630 1110 54 25927Biig 535 419 302 150 320 80 54 40 67 1967Lambert 718 79 532 50 20 80 3 75 1537Black Republican 40 25 190 355Mixed Varieties 10 324 100 40 100 62 40 682

Totaisbyage - 1064l 8724 4581 111 672 020 1175 I 773 1309 284 30368

The plantings 7 aud 8 years of age were very slight, and the ,iumber ranging above 12 yearsof age is small.
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TABLE 9.--Number, age and variety of apple trees at The Dalles.

Varieties of Apples 1 yr 2 yrs 3 yrs 4 to

Ben Davis - - 2949 2941)

Spitzenberg. 200 1000 300 445 1945

Yellow Newtown .. 50 1100 300 479 1929

Winesap -- 1000 1000

Red Cheeked Pippin 310 310

Mixed Varieties 100 545 200 11894 12739

Total No. trees set each year -- 350 2045 800 17077 20872

Between the ages of4 and 35 yearS, 12.4 per cent of the trees were planted
12 years ago, i&6 per cent 14 years ago and 9.5 per cent 20 years ago.

TABLE 1O.Nomber, age and variety of prune and plum trees at The Dalles.

Varieties of Pruue.S 2 yrsand Plums
5 yrs 0 yrs 8 yrs 9 yrs 11 yr 12 yrs

Italian 200 540 494 2612 1310 2042 3111 6344 2972 180

Hungarian 55 108 55 540 25 540 353

Peach Plum. 40 i___ 656 510

Total No. trees set - - - - ---- - --.-- -
each year----- - 2.s.' F 404 2720 1265 2582 3792 0884 4135 180

TABLE 11.--Number, age and variety of pear trees at The Dalles.

-

of 1 yr 2 yrs 5 yrs 7 yrs 9 yrs 10 yrs 12 yrs 54 rs 15 yrs 15 yr 20 yes' Totals

Bartlett 50 9 234 40 I 483 411 540 100 432 200 2759

Beurred'Anjou. 100 100 60 260

Fall Butter.---- 100 108 50 255

Mixed Varieties 50 117 48 100 i 262 105 108 502 756 266 2317

Total No. trees - - - - - - - I -

set each year. U I 150 126 252 140 805 519 948 702 1256 516 5634

The mixed orchards, apricots, walnuts, and almonds consists of 9,717 trees.
The largest plantings being made eight and fourteen years ago.

TABLE 12.Varieties and acreage of grapes at The Dalles.

Varieties of Grapes

14 yrsl5 yrI20 yr.s

No.
Acres

Muscat... .
20.75

Flaming Tokay 10.80

Rose of Peru. - - .
9.00

DlackHamburg I

5.75

Mixed Varieties . 50.50

Total No. acres .
96.80

The heaviest plantings were ntade tell years ago. Also 21.4 acres of straw-
berries, principally Clark's Seedling, were found growing in this district.

MOSIER DISTRICT.

HISTORY.AS is true with the other two districts considered in
this bulletin, the development of the fruit industry at Mosier has
been quite slow until recently. But a few years ago the few small
orchards growing there were principally apples and prunes. With

Totals

19775
1676
1506

22957
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this recent impulse apples have gained favor and as a result very
little other fruit has been set for the past three or four years.

In the locality surrounding Mosier the orchards are for the most
part scattered, there being only one compact district, which is along
Mosier Creek, near the station.

The present growth is quite general, clearings being made in most
all parts of the surrounding country.

ELEvATIoNThe lowest orchards at Mosier lie near the 0. R.. &
N. railroad at an elevation of about 100 feet. From here orchards
are set at intervals to 1800 feet, about seven miles to the south.
The greater number, however, are at an elevation of about 400 feet.
The few most remote ones are on ridges running in a southerly
direction from the town of Mosier. The part nearest the Columbia
ha a decided north slope, and extends down near that stream.
Back of this all the land, including both Mosier and Rock Creek,
is rolling and the slope and elevation is very uneven. The most
remote orchards are at quite an elevation and also have uneven slope.

KINDS AND VARIETIES OF FRUIT.The kinds of fruit grown at
Mosier constitute somewhat of a combination of those most common
at The Dalles and Hood River. Cherries, prunes, and apples take
the lead, with numbers as follows: Apples, 35,242; prunes and
plums, 8423; and cherries 4351. Of all the trees, 68 per cent are
apples, 16 per cent prunes and plums, and 8 per cent cherries. The
larger plantings, in all excepting prunes, were made during the
past few years. The greater number of prune and plum trees were
set between 1887 and 1896, and are now in full bearing.

The leading varieties of apples are the Spitzenberg and New-
town; Astraehans are next in number, but most all of them are to
be top-grafted this winter to Spitzenbergs and Newtowns. The one
variety of prunes is the Italian. The Peach plum is grown to some
extent. Of the cherries, 70 per cent are Royal Annes, 15 per cent
are Lambert, and the rest consist of several lesser varieties, as Bing,
Black Republican, etc. The few pears grown are quite evenly di-
vided among four of the more common varieties.

Only two men in this district are making a practice of growing
strawberries. On these patches there are 25.5 acres in all, the Clark
Seedling variety being used.

The exact numbers, varieties, and ages of fruit at Mosier are
shown in tables 13 and 14.
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Plate iAn apple orchard at Mosier during the blooming season

TABLE 13.Numher, age and variety of apple trees at Mosier.

These Astrachan trees weresetfor the purpose oftop-grafting to other varieties.
TABLE 14.Age, number and variety of cherry trees at Mosier.

6 to1 yr 2 yrs 2 yrs I yrs 5 yes 20 yes Totals

889 510 840 180 217 418 3054
500 78 85

1
10 673

50 106 110 10 10 286
25 100 90 20 98 .538

Totals by age. 1464 - 794 112.51 215 217 539 4351

Of the 7500 prune trees standing at Mosier 72% were planted between 8 and
34 years ago, the heaviest plantings, however, came in 3896 and i888.

There are also 923 trees of peach plums, 3123 of pears, 779 of peaches,133 of
apricots, and 1836 trees of mixed kinds and varieties in the Mosier District.

Number and Kind of Orchards in the Different Districts.
In this table the number of strawberry patches, grape vineyards,

and orchards of the different kinds of fruit, are given. The total

2 2 o21
Varieties >,

a >, - Total
-1 C.. C.S - (t r- O.

Spilcenberg ,2004 5845 1060 1309 723I 3021 21 273 85 386 148 25 12438
Yellow Newtown 1709 3383 1090 1200 530 286 16 15 286! 25 8824
Astrachan 23l6

I
2316

Red Checked Pippiii 50 401 50 45 150 90 540, 55 324 1344
M. Black-twig.. - 462 454 40 241 1167
Be,, Davis 251 178 50 . 75 384 272L___ 054
Baldwin - - - 50 I 50! 178 1401 257 --------675
Ortley -

i
325 300 , 425

Lawyer 50 50 46: 104' 135 377
Mixed Varieties I 630 154. 288 355 40 160i 1.59 435 165 305 144 171911859 6615

Totals by age 5095 125303429 29071395I 7482411025' 533' 985 1451 22972607 35212
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runs much higher than the number of farms having orchards on
them, for many have berry patches, cherries, and apples growing
side by side or together.

bL

0.0.0 c
< z

Hood 178 423
The Dalles

I 35 10
Mosier - 28 36

i .0
- 8 di
o '-. di0 0 0

I-

32 3 175

43 30 7 7 I 25
21 17 1 2

37 I

49 28
1 4

di

Handling the Soil.

The soil should always be handled in such a way as to maintain
or increase the fertility and keep up the moisture supply. With
orchards planted closely together and trees becoming larger, there
is an ever increasing (irain upon the resources of the soil. The
clean culture method is generally considered the best one to main-
tain the moisture supply and while it may place more and more
mineral plant food at the disposal of the tree it certainly burns out
the organic part containing the humus and nitrogen and if clean
culture alone is resorted to it is only a question of a very few years
before the soil is depleted of this element. The decaying vegetable
material, or humus, is of value in many ways, and can be supplied
to the soil either by the addition of stable compost or by using a
cover crop, while of course the food alone can be added by the use
of some commercial fertilizer. The best and cheapest way to keep
up our soils is to add a cover crop. This not only supplies the
necessary plant food but it enables the soil to hold its moisture,
helps to keep it in better mechanical condition, holds the valuable
nitrates in the spring and fall, that aie likely to be lost by leach-
ing, and changes chemically the compounds in the soil and makes
them available for the plant. At present there are very few grow-
ers in the country using a cover crop. The station at the present
time is conducting some experiments to determine the best cover
crops for the various parts ot the state. In Wasco County the
nitrogenous plants are needed.

The moisture supply in the soil is maintained in several ways
by intensive cultivation, by irrigation, and by a combination of both.
It is absolutely necessary that the trees have a good moisture sup-



20

ply as the food in the soil must be taken into the roots in the form
of a solution.

The general practice in Wasco County is to plow the land
either in the fall or spring, and follow this up with the harrow or
clod masher, or else the plowing is omitted and harrowing takes its
place. During the summer the dust mulch is maintained by using

Plate 2The Kimball weeder, one of the
most effective mulch forming implements,
which is quite generally used in Wasco
County.

the Kimball weeder or Acme harrow. In general a high degree of
intensive cultivation is maintained. Fifty-five per cent of the
growers of the county practice clean cultivation, keeping up a dust
mulch until September. Ten per cent raise more or less garden
truck among the young trees; 20 per cent grow strawberries in the
orchard; while 5 per cent grow hay between the rows. But 7 per
cent of the orchards were partially cared for and 3 per cent received
no cultivation in the summer. Practically 85 per cent are giving
their orchards the best of cultivation. The practice of thorough
cultivation is on the increase. A few years ago on]y a small per-
centage of the growers maintained intensive cultivation. The ex-
perience of the growers clearly shows that to keep up the moisture
supply intensive cultivation must be resorled to, and only by keep-
ing up the moisture suppiy can the trees be kept in a vigorous con-
dition and good results be obtained.

I R RI6ATION.

The irrigation schemes undertaken in Wasco County are not
those undertaken by a district depending entirely upon water as a
means of reclaiming an arid district, but rather to supplement in-
tensive methods of culture and bring about the best returns.



Plate 3Strawberries, the pioneer fruit of Hood River, growing in a young orchard, a quite common practice in
this district.
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At Mosier and The Dalles the irrigating is done chiefly by private
companies. The nature of the fruit at The Dalles, such as cherries,
peaches, etc., has not made irrigation as important as it would be
in the case of a long growing crop like apples. At Mosier there is
an irrigation plant which consists of a small lake near the Columbia
from which the water is thrown through a pipe system by means of
a gasolene engine. The only systems of any extent are those of
Hood River, where there are three systems. The location of the valley
with relation to Mt. Hood and the Hood River make it an ideal
place for cheap irrigating systemsa constant natural water supply
and a river with a good fall. This water can be easily taken out
and distributed over the valley.

The water is conducted by earthen ditches from the river, wooden
flumes being used to convey it over ravines and to distribute it to
the growers. The water is generally bought by the miner's inch,
so much per inch and at a six inch pressure. From these flumes
the water is generally applied to the land. The furrow or the nil
method is one generally used for irrigating and only two orchards
in the valley were using the ifooding system. This method is gen-
erally recognized as the most extravagant one and the one hardest
to use satisfactorily from the soil point of view. Generally one
furrow is plowed down each side of the trees, while often growers
make as many as eight or ten rills betwecn each two rows. Still
another method is to plow one furrow for each row and form a
small basin around each tree. It seemed to be the opinion of
growers that where several furrows or ri]ls were used between cach
two rows it allowed a quicker flow of water and a more even distri-
bution.

There is considerable controversy over whether or not it is ne:es-
sary to irrigate in Wasco County. Doubtless many of the young
orchards do not need irrigation, but on the lighter soils, those of a
sandy or gravelly nature, soe irrigation will have to be resorted
to to mature large crops of apples and in some cases even to make
the vigorous growth desired. With many of the grow vs it will be
a question. Will it be cheaper to irrigate once or twice or rely en-
tirely on cultivation? while with others it will be a ease of neces-
sity, borings made in some of the lighter roils indicating that more
moisture is needed. The soils lacking in moisture were found to be
those in very thickly planted orchards where trees are crowding, in
poorly cultivated orchards, and in light soil.
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Irrigation is still being conducted on a conservative scale. Of
the 560 orchards in Wasco County, covered by the survey, 43.6 per
cent are irrigated, while in Hood River 55.8 per cent or 231, re-
ceived some irrigation and of these 112 contained strawberries,
which must have water to give the best returns 116 of the orchards
irrigated contained trees ranging from 5 to 20 years, while in 190
the trees were from 1 to 4 years, but out of these 112 contain berry
patches.

The number of times orchards are irrigated varies greatly with
the kind of soil, age of orchard, presence of berry patches, etc., but
a very small percentage of the strawberries receive less than 5 ap-
plications. Of the orchards that did not contain strawberries and that
were irrigated, 19 per cent received but one application, 34 per cent
two applications, 17 per cent three applications, while a few were
given as many as four or five applications.

There is no set rule for the date or number of times of applying,
the aim being to maintain the soil in a moist condition so as to
bring about the best growth of tree and fruit. The kind of soil, age
of trees, density of planting, all play their part. It has been found
that better results are obtained where the soil is kept in a constantly
moist condition than where it is allowed to become too dry: in this
case it takes the water a long time to thoroughly moisten the soil.
\Vhile, all in all, the growers are conservative in the use of water,
nevertheless some are abusing the privilege, and there isalways the
tendency to make water take the place of cultivation, and this is
the tendency Hood River growers must watch carefully. Some
growers water too heavily, the land becoming water-logged, making
it impossible to cultivate the soil soon after irrigating, and as a re-
suit more and more water must be used and in time the mechanical
condition of the soil is injured. In a few orchards it was also
noticed that water was used to such an extent that streams of it
were leaching through the soil, appearing below in cuts or cropping
out of the hillside. This is a poor practice and often works a hard-
ship on the neighbors who are sometimes obliged to dispose of this
excess of water and may be obliged to resort to tile draining
Moderate irrigation is bound to be a great factor for good in Wasco
County; its abuse may bring undesirable results to tree, fruit, and
soil.

On some of the foot hills, and especially in the Upper Valley or
Mt. Hood district, there are strong indications that the land is sub-
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irrigated. The heavy timber has been and probably still is a factor
in this sub-irrigation, but even after this is gone probably Mt. Hood
will furnish a supply of water that will sub-irrigate the more remote
parts of the Upper Valley.

SOILS.

As is true with many other parts of Oregon, the land of the fruit
growing districts of Wasco County is very spotted. In the Hood
River Valley six distinct soils are formed, but at Mosier and The
Dalles the orchards are mostly on two kinds of soil. A chemical
and a physical analysis of six soils from Hood River, one from The
Dalles, and onc from Mosier, is given below.

SOIL No. 1 --This sample is from the gravely area near Hood
River and running to the southwest from that place along the north
bank of Indian Creek. From its physical characteristics it is termed
gravel soil.

Physical. ANALYSIS. Chemical.

Gravel ___38.8 Per Ct. PotassiunL_. .248 Per Ct.
Coarse Sand 17.4 " Nitrogen .092
Pine Sand-- 9.05 ' Calcium .48
Silt and Clay. 34.77 " Phos1horic Acid. .23 " "

Organic Matter or Hunlus2.7

This soil is very loose in texture, is generally of a light brown or
rusty color, and drains and washes very easily.

SOIL No. 2.Comrnonly known as the Sandy Soil. This sample
was taken from near the East Barrett School. This sand covers a
large part of the more nearly flat area south and southwest of Hood
River.

Physical. ANALYSIS. Chemical.

Gravel 5.17 Per Ct. Potassiurn .20 Per Ct.
Coarse Sand-.. 19.40 Nitrogen. .o6i " '
FineSand ---------------38.16 Calcium .36
Silt and Clay_ 37.27 " Phosphoric Acid 15

Humus 2.6 '

This sandy soil is very loose in texture and about the same for
several feet in depth. It is of a dark reddish brown color and is a
poor retainer of moisture.

SOIL No. 3.Commonly known as Black Shot. This is the dark-
est colored soil in the valley. It is found southwest of town in the
Belmont neighborhood and north to the Columbia.
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Physical. ANAL VSIS. Chemical.

Gravel -___-. .28.33 Per Ct. Potassium .208 Per Ct.
Coarse Sand-- 14.37 Nitrogen - i68
Fine Sand 11.93 Calcium --.39 '' '
Silt and Clay 45.36 Phosphoric Acid- - .185

Humus 3.6

This is a very productive soil, being rich in humus and other
plant foods.

SOIL No. 4.--Red Shot. This soil derives its name from its rusty
red color and the small shot-like gravel in it. It is found in the
foot hills where the land is more or less elevated. The Willow Flat
district is an area of Red Shot land.

Physical. ANALYSIS. Chemical.
Gravel 7.12 Per CL Potassium .. 152 Per Ct.
Coarse sand 7.48 Nitrogen .092
Fine sand -. 8.89 Calcium 340
Silt and clay Phosphoric acid ----------.235

Humus - 3.8

This test of organic matter is probably somewhat large, for the
sample was taken from a field that has recently been cleared of
heavy timber. The Red Shot is a very loose and ashy appearing
soil. It is usually deep and varies but little with depth. It is
easily tilled, and retains moisture well when properly handled.

SOIL No. 5.This soil is referred to by several names, the most
common of which is Volcanic Ash. It is the light gray or white
clay loam soil which constitutes the greater part of the cEast Side"
of the Hood River Valley.

Physical. ANALYSIS. Chemical.
Gravel 2.14 Per Ct. Potassium -- .256 Per Ct.
Coarse sand 1.96 " " Nitrogen .03 "
Fine sand 5.90 " Calciuni-----------------32
Silt and clay ----- 89.99 Phosphoric acid - .i

Humus. x.8

This soil changes but little with depth, getting somewhat yellow
in color. It is very deep and has proven to be excellent for the
production of apples. It runs a little low in humus and very low
in nitrogen.

SoIL No. 6.Red Clay. This is found in various places around
the edge of the Hood River Valley. It is of a dark red color, is of
a more or less cloddy nature and bears a very close resemblance to
the Willamette Valley red hill soils.
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Physical. ANALYSIS. Chemical.
Potassium .232 Per Ct.
Nitrogen .071
Calcium .48
Phosphoric acid - .151
Humus 3.5

This is the heaviest and most compact soil in the valley. It is
desirable for orcharding but is somewhat harder to till than are
some of the other soils.

SOIL No. 7.The sample used for this analysis is characteri-tic of
the Mosier district and is termed a Sandy Loam. It is a loose,
easily tilled soil, of a gray or brownish color.

Physical. ANALYSIS, chemical.
Gravel .36 Per Ct. Potassium.. - .272 Per Ct.
Coarse sand .83 Nitrogen -----------------030
Fine sand.

. 5.31 Calcium 250
Silt and clay - Phosphoric acid .120

Humus - 1.7

This soil is easily cultivated, being loose and mellow, but needs
much more humus and nitrogen.

SOIL No. 8.The Dalles. This sample of soil was taken from
Dry Hollow at The Dalles. It is of a gray or brownish color and
is characteristic of the upland orchards of that district.

Physical. ANALYSIS. Chemical.
Gravel --------------35 Per Ct. Potassiuiri 384 Per Ct.
Coarse sand - . .r Nitrogen ------------------043
Finesatid ----------5.26 '- Calcium
Silt and clay 93.48 '' Phosphoric acid --------115 '

Humus .. 27

This soil is alo very deep, with an occasiona] place where clay
comes close to the surface. When well tilled it is a good retainer
of moisture.

The samples used in this analysis were taken from as near the
average as could be found. They were taken from the surface of
the soil to a depth of two feet, which is sufficient to give a fair idea
of the properties of the soil through the depth in which the roots do
most of their feeding.

The percentage of the different sized soil particles was ascertained
by the sieve method. The humus was determined by the ignition
test, which gives only approximate results, for many times water
of composition is given off and makes the result run somewhat high.
Some of the soils run low in humus, as can be seen when 1 per cent

Gravel .88 Per Ct.
Coarse sand 5.54
Fine sand - 17.61
Silt and clay _. .._- - 75.97
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is classed as low, 2 per cent as average, and 3 per cent to 4 per cent
as good.

By the chemical analysis, the potassium content of the soils an-
alyzed is about average, for .13 per cent to .2 per cent is regarded
low, .23 per cent average, and .35 per cent good.

For the most part these soils are poor in nitrogen; .03 per cent to
.08 per cent is regarded low, .1 per cent fair, and .2 per cent to .3
per cent good. The calcium runs good, .4 per cent being about an
average which is sufficient for good tree growth. About one-half of
the phosphoric acid results run low, while the rest are about aver-
age, .21 per cent.

The soils that are deficient in nitrogen can be benefited by the
use of leguminous cover crops, and at the same time the humus
conditions can be helped. Legumes are very effective in supplying
both nitrogen and humus, which combination of results can-
not be gotten from other crops. The potash in the soil can be made
available for the plant by the use of cowhorn turnips or rape. In
time chemical potash and phosphoric acid will give good results.
Probably a rotation of such cover crops as vetch, rape, and cowhorn
turnips will maintain an equilibrium of nitrogen, potash, and phos-
phoric acid.

PLANTINO OF ORCHARDS.

PLANTING PLANS.TO the person contemplating setting an or-
chard the planting plan is very important. In general, orchards
are either set out as they are intended to remain, or else they are
planted thickly with the intention to thin them when they begin to
crowd. If the latter method is used, great care must be exercised
not to allow the trees to remain too long, with the result that the
orchard is ruined. The planting plan will depend largely upon the
course to be followed. In Wasco County there is a tendency to
plant trees too closely and in many cases no thought has been
given for future thinning, and it will be a difficult task to thin out
some of these orchards to the best advantage. We find in Wasco
County that there are four planting plans, nearly all of which have
merit. These are the Square or Rectangular, the Hexagonal or
Sextuple, the Quincunx, and the Triangular or Diamond.

THE SQUARE OR RECTANGULAR SYSTEM.In this system the rows
of trees intersect at right angles, leaving each set of four trees in
the form of either a square or a rectangle, depending upon the dis-
tances planted. This is a very convenient system for cultivation
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but has the objection that the trees are not evenly distributed over
the land. In Plate 4 therectangularsysemisshown. Fig. ishows
an area staked or measured off for planting; Fig. 2, the position of
the trees when set; Fig. 3, the result of thinning where every other
tree in each row, starting with the first tree on row one and the sec-
ond tree on row two, etc., is taken out. The result of this thinning
is that you have a series of squares extending diagonally across the
field, or else large squares with a tree in the center (quincunx), ex-

Plate 4The rectangu ar system of planting.
1-1g. i.Field Lined. Fig. 3.Proper Thinning
Fig. 2.Field Set. Fig. 4.Improper Thinning.

tending straight across the field. It is a mistaken idea that when
every alternate diagonal row is taken out of an orchard set on this
system the result is a series of squares of twice the dimensions.
Fig. 3, Plate 4, shows that you have left the square but it contains
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0 0 0 ci ci 0
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a tree in the center, the Quincunx system. If the first squares were
20 feet, the quincunx figures left are 40x40, and the tree in the cen-
ter is 28.5 feet from the corners. Looking at it in another way, it
leaves squares diagonally across the field 28.5x28.5. If further
crowding occurs, the center tree of the large squares can be removed
and you have left large squares 40x40. Should you attempt to thin
the orchard by taking out every other row, Plate 4, Fig. 4 you would
have the trees left 20.40, which would be unsatisfactory and you
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Plate 5The quincunx system of planting.
Fig. T.Field Staked. Fig. 3.Improper Thinning.
Fig. 2.Field Set. Fig. 4.Proper Thinning.

would be obliged to thin out once again. Thus, the former method
of thinning out the orchard is better.

QUINCUNX SYSTEM.FOr plantings where thinning is to be re-
sorted to this system deserves serious consideration. The trees are
more evenly distributed than by the rectangular method and one
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can set 78 per cent more trees to the acre. The method of laying
out a field for this system is shown in Plate 5, Fig. 1. The field is
first laid off into a series of squares which are at the distance used
in this system for designating the size of the quincunx group used;
then a tree is added to the center of each square. Thus we have
systems of fives. In an orchard set 40 feet Quincunx, for example,
this center tree is 28.5 feet from each corner. When crowding oc-
curs you can remove the center tree and you have left squares of
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Plate 6The hexagonal system of planting.
Fig. iField Staked. Fig. 3.Improper Thinning.
Fig. 2.Field Set. Fig. 4.Partly Thinned.

40 feet. Plate 5, Fig. 4. Sometimes this system is referred to as
the system of diagonal squares, because there are squares extending
diagonally across the field, each side being the same distance as
from the center tree to the corners in the Quincunx.
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HEXAGONAL SY5TEAI.---ThiS system stands second in popularity in
\'Vasco County. Of the orchards covered by thissurvey, 73 per cent
are planted rectangular and 18 per cent are planted hexagonal.
The actual percentage of trees set hexagonal is really larger than
the figures indicate, for many of the larger and younger orchards
are planted by this system and it seems to be increasing in popu-
larity. The basis of the hexagonal system is the circle, the seventh
or center tree being surrounded by six other trees all equally dis-
tant from the central tree and from each other, the distance apart
being equal to the radius of the circle. Thus we have an orchard
in which all the trees are equidistant. This gives an equal distri-
bution of air, ]ight, and soil. Fifteen per cent more trees can be
set out to the acre by this system than by the rectangular system.
It has drawbacks, however, although it is the best system where an
orchard is planted in such a way that the trees will always have
plenty of room. Nevertheless, unless this is done and the trees be-
come crowded, it is the most unsatisfactory system to thin out, as
there is only one way that it can be done satisfactorily and that is
by first taking out every other row Plate 6, Fig. 4 and then proceeding
as in Plate 4, Fig. 3. The result will be a hexagon twice the size of
the former one, which might be unsatisfactory. For example, trees
set 26 feet would then be 52, which is an abrupt jump, whereas, if
set on the rectangle and thinned as before described, your orchard
would still be in diagonal squares of 36.7 feet. In no other way
can the hexagonal be thinned. If one start by taking out every
other tree the result will be as Fig. 3, Plate 6.

THE TRIANGULAR OR DIAMOND SYSTEM.ThiS system is often con-
fused with the hexagonal, but it differs in that the hexagons are not
regular, and the triangles, instead of being equilateral, as in the
hexagonal system, are uneqilateral. While this system is used
considerably in Wasco County, it has nothing to recommend it as
having advantages over the other systems.

The following table gives the number of trees set per acre by the
different systems:
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TABLE 15.

These figures are for the one-acre basis, and for large areas certain
inaccuracies creep in and a few additional trees would need to be added.

Of the 560 orchards in Wasco County, 78 per cent are set on the
Rectangular system, 18 per cent on the Hexagonal, 4 per cent on
the Diamond, and in 5 per cent of the orchards both Rectangular
and Hexagonal are used. Although the large percentage of grow-
ers use the Rectangular, in total number of trees planted and in
acreage the figures run much closer. In the Hood River district
we find 224,t72 trees or 2814.34 acres planted on the Rectangular
system, and 187,183 trees or 2546 96 acres planted Hexagonal.
7,511 trees or 127.19 acres are planted by the Diamond,and 756
trees or 6 acres planted on the Quineunx. At The Dalles 88 per
cent of the trees are set by the Rectangular system, the remaining
by the Hexagonal. At Mosier 69 per cent of the trees are set on
the Rectangular and 27 per cent Hexagonal, 4 per cent Diamond.

The large per cent of trees set in Hood River are altogether too
close for permanent planting, and to bring about the best results it
will be necessary that they be thinned out later on. The danger is
that the orchards that are closely planted will be allowed to remain
so too long, until the trees become weakened or begin to grow up-
ward, meaning greater expense in caring for them. As a result of
the survey it was found that already some of the orchards are show-
ing the effects of close planting. Toward the. close of the summer
the folliage was yellowed as compared with the foliage of the
younger, less crowded trees. In some cases leaves curled and
dropped early. The trees make a comparatively small and weak
new growth, and as time goes on such a condition will become
worse. In order to manage an orchard at the least possible cost, it

Distance Apart Rectangular Quiiicunx Heaagonal

16 x 16 170 303 196

I8xlS 134 239 154

20x2O 108 192 124

22x22 90 148 104
24x24 76 132 87
25x25 70 125 80
26x26 64 114 74
28x28 56 100 64
30x30 48 85 55
32x32 43 76 49
33x33 40 71 46
36x36 34 60 30
40x4O 27 48 32
45x45 22 39 25



TABLE 16.Number of Trees set at the Different Distances by the More Common Systems in the Hood River Valley.

16.5 22.5 245
Distances apart 15X15 .6Xl6 X 18X18[18X20 20X2021X21 18X24122X221 X 18X27,23X23124X2422X261 X

16.51 22.5 24.5

RINPS OF ERUIT

RECTANGULAR
SYSTEM Apples 16591 25861 12275 850 45410 2787 186 18097 612

OF PLANTING. Peaches 301 -----------------1252
Pears 288 l6lO 2479 267

Cherries, walnuts, prunesi
and mixed orchards 213.00 157' 552, . 2Q37 12311

188 196451 612Total number set at different distances - 248 2184 2586 14446 850 51178 2787
Number of acres set Rectangular 1.28 12.55. 16.16 107.81 8.591443 81 28.43 1.891218 27 7.20

Apples
3501 30281 10101HEXAGONAL Pears I......

SYSTEM Peaches
OF PLANTING. Cherries, walnuts, prunesl

and mixed orchards

'rotal number set Hexsgonal at different distances ' 350Number of acres set Hexagonal

I I F -

736

3123 1 658 22640,
30 03. 7.00 260.23:

260 44692' 12541 1080
11451

585

294

736 260 46716 1254
8.65 3.17622.48 16.50

3125' 6181 2',)479
1400

352

409.

DIAMOND Apples 250,
, 2822,Number of acres set Diamond I2.55,
I

, 40.31,

Total acreage set at different distances... 1.281 12.55 16.16J110.081 8.59J500.84 37.28' 1.89j248.30' 7.20 8.651 10.17I923.02 16.50 15.00

Only one orchard was found set on the Quincunx system in it there are 750 trees set at 25 feet, covering an area of 6 acres.
The total number of trees is 599,622 at Hood River.

3028 1010
24.42' 8.86

1080
15.00
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TABLE 16.

Number of Trees set at the Different Distances by the More Common Systems in the Hood River VaIIey.Con/inued.

27.5 Totals
Distances apart i25X25l 26X26 27X2724X301 X 28X2826X3029X2930X30F32X3233X33l 36X361 of each Total

27.5 kind of acreage
- -

fruitset set by-
- by each

each system
system

RECTANGULAR
SYSTEM

OF PLANTING.

HEXAGONAL
SYSTEM

OF PLANTING.

KIFDS OF FRUIT

Apples 21452 3360k 36101 1000
Pears 25 1l4
Peaches 1075 6151
Cherries, walnuts, prunes amid

mixed orchards--------------------10001 1661

Total number set at different distances 2356!
Number of acres set Rectangular 336.50

Apples 18970
Pears 174
Peaches 1171
Cherries, walnuts, prunes amid

mixed orchards

Total number set Hexagonal at different distances 2069m 78315
Number of acres set Hexagonal 25864 1058.32

DIAMOND, Apples 1650
Number of acres set Diamond 1 25.79

35537 36101 1000 ........7766 287 644 6000 270
555.20 60.17 16.661.........140.82 5.221 12.35 125.18 6 75

774631 12051'
211
4801

373 161 1841
200

13138 708 34782
190.41 10.735l3.46

1772
35.44

708 344021 139861 0000' 1010

90
454!

250' 444' 206258
20 7310

4630

5074

13.05
444 224172

2814.34

181431
1785
2550

1417

3986 3544 1011 167193
67.58 64.44 20.61 2546.96

1017' I 7511
23.11

i
127.19

Total acreage set at different distances 1621.01 1613.58250.58 16.66 l0.73l719.7 5.22 79.941212 731 20.61 6.751 13.OE 5494.51

Only one orchard was found set on the Quincuux system; in it there ar,e 750 treesset at 25 feet, Covering an area of 6 acres.
Tile total number of trees iS 599,622 at Hood River.

6260 287 6441 5890
319

1028 4F

1591 74
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TABLE 17. -The Number of Acres set at The Dalles, the System Used, and the Number of trees at the Respective Distances

Distances between trees

KINDS OF FRUIT

Total No. set Hexagonal at different distances 650 43541

No. of acres set Hexagonal at different distances 4.22 35.11

l5Xl51l6xl6ll8x18l18x2O12Ox2o12lx2JI22x2Z2Ox24l24x24125xz52(jx26128x283ox3o33x33Ioil Total
kind of
fruit set
uy each
systeiii

RECTANGI'LAR - -- I

Peaches
I 170 i30 2 7 103o4 312 500 ,,o66 3631 900 3,4, 2'9, 192 286o'

S5(S1 EM Cherries 20 61(4 a742 101 ,0 6231 1336 500 3610 4989 202 '4246Plums sud prunes 1710 1990 1401, 153 314371 525 695 300 1271 3476 100 22957
OF PLAI\ I IN( Apples 2.,20 1211 74o( 100 3(6 4420 851 1100 18227

Pears, apricots, nuts and mix-i
. Ied orchards 1228 191-3 2149 140 4177 100 13-16 1521 1435 100 502 14015

-

ITotal No. set Rectangular at different distances 2938 0595 5696 1241 39173 725 31191 11501 19040 105351 1400 7605 8886 391 108697
No. of acres set Rectangular at different distances 15.46 38.79 42 51 10 231362.71 7.32 54 60 11.00250.53150.SOI 21 86 158.18185.12 8.85 1282.74

HEXAGONAL i Cherries 1218
OiOII

1 3413 500 0092
Apples 130 3136 249a 2345SYSTEM PeachesI 500 3136 I 375 550 475 5030

OF PLANTING Apricots 411 300 25 730

375 1330
4.31 10(13

Creage
set by
each

system

Total No. acres set at different dislances 15.46 38.73 46.73i 10.251397.82 7 32 3403 15.001254 841167 13 21 861138 181308.76 31 59 11488 39

Total number of trees 11320ff

68901 10001 34509
ii23.04i 2174 205.65
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Distances apart

RECTA HG ULAR

SYSTEM

OF PLANTIMG

HEXAGONAl.
SYSTEM

OF PLANTING

TABLE 18.Number of Trees set at the Different Distances and by the Different Methods at Mosier.

rotal acreage set at different distances

Total ,iumber of trees.

Apples
Peaches
Cherries
Prunes and plums
Mixed orchards

Apples
Pears
Cherries......
Mixed orchards

KINDS OF FRUIT

Total No. set Rectangular at different dislances
No. of acres set Rectangular

Total No. set Hexagonal at different dislailces
No of acres set Hexagonal

167616 8X18

871

1190 15021
402

1190 .2475 7318
7.00 18.47 68.04

2475 66.' 328 3l28 10017
4l7 12

95 I
512 809

376l ---------140ll .820
6(2. 13 1076 360

328 5148 120181 30051
3.05 67.73 171.61 46.E

DIAMOND Apples -. 1660 -1660
No. of acres set Diamond ----------------------.. 2.3 94

Totals
30X2022X2223x2324X2425X25126X26 27X2728X28 28X30I30X30of each1 Total

kind 0f1acreagefruitset set by
-

- by each1 each
systetn system

2528 325 2497 22835
251 25 479

220 84 150 l.86i 2256
50 8423

182 i65 1953

3073 35946
46.231 361.20

580 970 4182 2420 612 14281
6.67 12.12 50.5' 45.121 112.3. 228.56

7.60 18.47 OS.O4i 8.91 3951 71.40l83.73I129.40I 41.02 1.53 9.14176.58 615.80

51887

655 40131 2070 3980i 10747
.580 75 3.50 1005

3151 17801 2095
I4 300 434

802
8.91

84 475
1.53 9.14



Plate 7When orchard trees are set too close the branches soon interlock. This orchard must soon be thinned out.



38

must be kept low, and given room to spread, and still allow a good
circulation of air and plenty of light.

In HoOd River Valley, if an apple tree has been given good care,
at twelve years of age it will spread from 18 to 24 feet. While this
is not true of all trees, there are such trees found in nearly every
orchard. Of the trees that ale crowding, a large percentage of them
are set from 20 to 25 feet Rectangular. As outlined before, it is
shown that these can be nicely thinned, leaving Quincunx 40 to 50
feet with tree in center, or diagonal squares 28.5 to 35 feet, accord-
ing to distance. The most popular distances in Hood River are 25
and 26 feet Hexagonal. If these never have to be thinned they will
be all right but from present indications, if orchards are to be kept
up to the high degree of excellence at which they stand today, and
that is the only protitable way to keep them, the smaller growing
trees will need at least 30 feet, and the larger 35 feet. Should or-
chards 25 to 26 feet Hexagonal have to be thinned, it would mean
leaving trees from oO to 52 feet apart, while those set about 20 feet
Hexagonal can I.e thinned to 40 1et.

At The Dalles 20 feet Rectangular is the most popular system but
prunes and peaches are the principal crops grown at this distance,
and crowding has not occurred to any extent.

Generally the orchards have been lined out very well. In a few
cases where the land is rolling the lines have rainbowed somewhat.
This will always happen unless great care is exercised. In most
oases the young orchards have been well set and few trees have
died, but failures are found in some cases and have generally been
due to careless or too hasty setting and in a few extreme cases to
very late planting. \Vherc the trees are set firmly very few are
lost, but in soils of a light nature and especially in a country sub-
ject to winds, great care must be used o have them set firmly.

WINDBREAKS.

Very few windbreaks are used in Wa&eo County. At Hood River
some of the strawberry growers are obtaining greater yields by
using windbreaks. The apple growers have not used them to any
extent. While it might not be desirable to maintain permanent
breaks where the orchards are so small and the land so valuable,
nevertheless in a great many cases if a windbreak of some rapid-
growing tree were planted when the orchards are set, it would be a
help in forming good, straight, well balanced trees. After a few




