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FILBERTS

Plant the Barcelona variety, with
proper pollenizers in deep, fertile, well
drained soils.

Use trees propagated by layerage.

Good cultivation, fertilization, prun-

ing, and pollination must all be pro-

vided for and kept up.

Oregon has enough good land on

which to grow filberts so that doubtful
locations should be avoided.

SUMMARY
Filberts need deep, fertile, well drained land. Frosty locations
are no drawback to growing filberts.
Plant early in winter or spring at distances of 20 to 25 feet.
Set as shallow as possible but still deep enough to keep the roots
in moist soil during the summer months.
Cultivation as for other fruits will be found necessary for best
results. Heavy production will be necessary to compete with foreign importation.

Propagate trees by layerage from known, proved trees. Propagation and nut production do not go together except when very

high prices are being obtained for nursery trees.

Thinning out in pruning is the best practice.

Supplement

pruning with good cultivation and fertilization for tree vigor and
growth.

Pick all nuts from the ground promptly, and dry to avoid

molding. Do not put wet nuts in sacks or heaps.
Bacterial filbert blight is best controlled by cutting out infected parts. Bud mite and aphis can be controlled by proper
sprays.

A uniform system of grading should be established.
The stigmas of Corylus avellana have a long period of receptivity for pollen.
Pistils may be injured at temperatures of 12° to 15° F. Pollen

will stand several degrees lower temperature than 12° to 15° F.
at maturity.

Varieties of filberts can be considered as self-sterile from a
commercial standpoint. A few are intersterile.
Use White Aveline, Daviana, Du Chilly, and Nottingham when

available to pollenize the Barcelona, which is the commercial
variety.

Best pollenizers for Du Chilly are Daviana, Alpha, Clackamas,
and Chaperone.

Light bearing of Daviana is due more to bud mite than to

lack of cross-pollination.

Use one tree in nine as a pollenizer. More will be useful in
adverse seasons.
Attempts to cross-pollinate between Corylus avellana, Corylus

colurna, and Corylus Californica were failures. Wild hazel has
never proved beneficial in pollination of a filbert planting.

Filberts
By
C. F. SCHt'STER

PART I. GROWING FILBERTS IN OREGON
'I'he filbert has been cultivated from early days. Pliny7 narrates:
'Filberts and hazels which also are a kind of nut and were called hereto. They come out of Pontus into
fore Abcllinae, of their native place.
Natolia and Greece and therefore they be called Pontick nuts....These
filberts likewise are covered with a soft bearded husk, and as well the
shell as the kernel is round and solid, all of one entire piece." He refers
to Cato and Theophrastus as early writers mentioning hazels. The filbert was connected with European mythology and witchcraft, and even
today with many people a hazel wand is used in locating underground
.

.

water.

'I'he name filbert is supposed by some to have originated from
"full beard" referring to the husk entirely covering the nut. By others
it is thought to have been derived from St. Philibert, as August 22 is
dedicated to him, which date corresponds in England to the ripening
date of the earliest filberts.
DISTRICTS ADAPTED TO FILBERTS
'[he Willaniette Valley and corresponding territories in Washington
have been proved suitable for filbert growing. Here the filbert has been
growing for nearly three decades, and results warrant the belief that
filberts will be a commercial success in these places. There may

be other districts to which filberts will be found to be adapted, but

those places have not yet been thoroughly tested out. The Experiment
Station has been sending out trial lots of filberts to different parts of the
state of Oregon in the endeavor to determine, if possible, the feasibility
of filbert growing in places other than the Willatnette Valley. Planting
in other sections must be considered at the present time as more or
less an experimental venture; it would not seem advisable, therefore,
to enter upon large plantings in those places.
Location. Filberts can be grown on different locations, including
foot-hills and river bottoms, provided the requirements of soil, as indicated later, are complied with. As the pistillate flowers, which are the
tenderest to cold of any part of the tree, can withstand temperatures of
12° to 15° F. when in full bloom, frosty locations are not prohibitive to
filbert planting. It may be that these colder places will more readily
reach temperatures below 12° to 15° F. and for that reason may not be
so desirable as the higher plantings. So far as ordinary frosts are concerned, however, frosty locations can be used for filberts where not suitable for other fruits.
SOIL
The exact type of soil best adapted to filberts will vary with the different districts, but should be deep, fertile, and well drained.
S
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Depth. Soil is considered deep enough for filberts when it is four
feet or more in depth. Such a depth insures capacity for the storage
of sufficient moisture throughout the summer. This depth of soil should
be considered as the depth above rock, impervious hard-pan, or watertable.

Fertility. A large amount of fertility is essential to the proper development of the filbert tree. As the fruit is usually borne laterally on
one-year-old wood, plant food should be present in sufficient quantity
so that, with a plentiful supply of moisture, a good vegetative growth
can be obtained each season. Attempts to obtain this growth by means
other than high fertility will in the end meet with failure. Other methods, such as heavy pruning, may be temporarily successful, but cannot
be depended upon permanently.
Fertility can best be maintained in an orchard by the use of cover
crops. The use of cover crops in the early life of a planting will insure
the maintenance of fertility, and at the same time, by the presence of
humus, will maintain the moisture-holding capacity of the soil. The usc
of barnyard manure is beneficial at all times if obtainable.
Commercial fertilizers are to be considered as supplementary to the
cover crop system. Where the soil has been badly depleted of plant
food, commercial fertilizers can then be used temporarily, or until the
cover crops have begun to build up the soil. In many cases the soil
becomes so poor that commercial fertilizers are of direct benefit in obtaining a growth of the cover crop. For greatest benefits from the cover crop it should be sowed as early in the fall or late summer as possible
and then plowed down- early in the spring to insure a thorough decomposition without the use of large amounts of moisture during the summer
time, when the moisture is required by the trees. It is frequently the
case that with the poorer soils it takes several years before a satisfactory
cover crop can finally be grown.
Drainage. Filberts will not thrive in water-logged soils. The trees
will survive under very adverse conditions, but the growth and the crop
will be in proportion as the conditions approach the optimum for filberts.

While the fruit is a hard nut, the presence of plenty of moisture is
necessary for the development of good size in the fruit. The filbert

roOts make a very extensive growth during the winter time in Western
Oregon, but if the soil is water-logged this growth is retarded, or entirely inhibited. All growth of the tree is dependent on the formation
of new rootlets and root hairs, and when this is prevented, to a large
extent by excess water, growth is correspondingly decreased. As a
result of the decreased root growth, when the demand comes during the
growing season, or in the summer, for large amounts of plant food and
moisture, the root system has not made the increase to allow a good
vigorous growth of the top.

It has often been stated that filberts will do well where the wild

hazel grows. Without doubt where the very large, vigorous wild hazel

grows, there filberts will grow well. It is very frequently found, iiovever, that wild hazel will grow in many places, but the growth is such
that the tree is nothing but a shrub. If planted in such places, the filbert
will behave in a similar manner, so that the planting of filberts where the
wild hazel grows should be only in those locations where the hazel
grows very large and very vigorously.
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With the plantings going on at the prescnt time, and with the importations coming in from the foreign countries, it would seem without
doubt that competition in the filbert industry will be as keen as in other
lines of fruit growing, so that the orchards located where the production
will be only average or below, will in niany cases prove unprofitable.
There is enough fertile land in Oregon to grow all the filberts needed
without locating on soil that is doubtful in depth, fertility, or drainage.
VARIETIES
Some classify cultivated varieties of Corylus avellana, Corylus maxma, and Corylus pontica into filberts and cobs, according as to whether
or not the husk covers thc nut completely. Goeschke uses the terms
Lambertnuss and Zellernuss to cover the same grouping. In actual
practice none of these classifications holds without exceptions. In this
country the name filbert is taken to mean any of the cultivated varieties
derived from the Genus Corylus.
According to Bailey1 the varieties of filberts now grown were derived from either Corylus avellana, Corylus maxima, Corylus pontica, or
as hybrids of two or more of these species. These species overlap in
their native habitats, so that it is justifiable to believe that our varieties
are hybrids between these three. Observations of seedlings raised
from any variety

would

bear this out,

as

seedlings

from

any

variety will vary as to shape, length of husk, and other botanical

characteristics. It would seem advantageous for clearness of meaning
to classify the filbert as Cos'lus aveliaiia when referring to those varieties
introduced from Europe. As yet only one variety has been brought Out
that has been produced from an American species, and it has nothing to
recommend it as a commercial variety.

Of the many varieties tried out in the Pacific Northwest, few have
shown any promise. A variety for this country should be one with a

large, vigorously growing tree that produces heavy crops. The nuts
should he large, well filled, thin shelled, and should drop freely from
the husk. None of the varieties tried out has carried all of these characteristics. In the future a more desirable variety may be found.

In describing the varieties of filberts it must be understood that considerable variation occurs in vegetative and fruit characteristics. The
exact shapes of the nut is modified by the number of nuts in a cluster.
Where several nuts are borne in a compact cluster, the nuts will be
more angular, with a rougher, more pointed basal scar than where a
nut is borne singly. Length of husk will vary with the vigor of the tree,
vigor of individual shoots, and according to the protection given from
the elements.

DESCRIPTION OF VARIETIES

Alpha.

Tree, vigorous, spreading, light bearing; nut medium size, blunt oval

with a slight

tip.

Husk two-thirds as long as the nut, curving back

from the nut. Of value as pollenizer for Du Chilly. The original tree
is at A. A. Quarenberg's place at Vancouver, Washington.
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Barcelona. (Grosse Blanche, Grosse Blanche de Angleterre, Rogue
Ronde.)

Tree spreading, vigorous, productive; nut medium to large, oval to
triangular in cross-section outline; base fairly flat, swelling out above
and coming to more or less blunt point. Shell medium thick; color rich
brown with darker striping lost in pubescence on upper one-third of
shell. Husk one-third longer than nut, opens and sheds nut freely. One
to eight nuts in a cluster. Introduced by Felix Gillette in 1885 as Grosse

Blanche de Angleterre, renamed by him Barcelona. In 1895 he had listed
the Barcelona from Spain. Felix Gillette claimed them to be identical.
The Barcelona is the commercial variety grown in Oregon.
Bergen. (La Bergen.)
Tree medium size, spreading to drooping. Nut medium to large;

long to conical, flattened at apex; color light brown with dark stripes
in grooves;, shell thin. Husk trifle longer than nut. Introduced by
Jacob Mackoy of Liege about 1860-70.
Brixnut.

Nut large, round, light colored, shell medium thin to thin. Seedling
raised by C. T. Brixey of McMinnville. The original tree is not old
enough to show definite characteristics. It is a new variety on trial.
Brunswick.

(Brunswick Aveline.)

Practically identical to Du Chilly, being possibly a strain of the
Du Chilly. Introduced from Belgium by United States Department of
Agriculture.

Sent to Felix Gillette in 1898.

Chaperone.

Nut small to medium; long with rather square shoulder and base;
flattened on two sides, especially toward tip. Shell thin. Of value as
pollenizer for Du Chilly. Seedling raised by C. T. Brixey of McMinnyule, Oregon.
Clackamas.

From H. A. Kruse of Sherwood. Appeared in a lot of trees bought
as named varieties that were not true to name. Good pollenizer for
Du Chilly.
Cluster.

Much like White Aveline but somewhat larger.
Cosford. (Miss Young's Thin Shelled.)
Tree vigorous, upright, close growing, light producing; nut medium
to large, oval in length, almost round in cross-section; shell smooth, thin,
light brown color with distinct striping. Husk a trifle shorter than nut.
Has j?roved a good pollenizer for Barcelona. One tree at Corvallis in
College Orchards. Came to notice in England in 1816.
Daviana. (Des Anglais.)
Tree vigorous, upright, close growing, very light producing. Nut
very similar to Cosford. Tree very subject to bud mite. Has proved
good pollenizer for Barcelona and Du Chilly. A seedling raised by Richard Webb of Calcot Gardens. Introduced by Felix Gillette in 1888.
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Du Chilly.
Tree, medium vigorous, spreading, growth distinctive as shoots tend
strongly to come out at right angles. Production medium. Nut large,

long, flattened; shell medium thick, slightly rough. Husk one-third to
three-fourths longer than nut. Nut does not drop freely. Pollenizer for
Barcelona. Introduced from France by Felix Gillette prior to 1887.
Du Province. (Clarke County Cob.)
Tree vigorous, spreading. Nut small, round. Shell medium thick.
Husk trifle longer than nut. Too small to be of value.
Fertile de Coutard.

Tree fairly vigorous, spreading bushy top; production light; nut

medium size; light grayish brown with faint striping. Shell thin, Bud
mite bad. No value.
Geantde Halle. (Hall's Giant.)
Tree vigorous, upright, spreading. Production light. Nut large,
dark brown, slightly rough. Shell medium thick. Originated in 1788 by
C. G. Buttner.
Imperial de Trebizonde.

Tree medium size, growth very irregular and scraggling. ProducNut large; oval at base, tapering sharply to a point. Color light
brown, glistening, bright. Husk twice as long as nut, slightly closing
in over nut. Variety of no particular value.
Imperatrice Eugene. (Empress Eugene.)
Tree upright and spreading. Not very productive. Nut medium to
below in size, cylindrical, tapering abruptly at top; color light brown
with distinct fine stripes. Husk almost as long as nut. Of no value
except as pollenizer for Barcelona, one season's test having shown excellent results. Sent by United States Department of Agriculture in
1895 to Felix Gillette. Introduced from Belgium.
tive.

Kentish Cob. (Cob, Cob-nut.)

As grown in this country this is very similar to Du Chilly. If different it is but a strain of the Du Chilly. It does not cross-pollenize
with the Du Chilly and gives the same results as the Du Chilly in pol-

lenizing the Barcelona.
K ruse.

Tree fairly vigorous, productive, nut large, of Barcelona type with
very pronounced stripes. From Homer Kruse of Sherwood, Oregon.
Macrocarpa.

Tree fairly vigorous, upright spreading.

Not very productive.

Nut

large, with broad base gradually tapering until a short way from top
when the angle is sharp. Of no particular value.
Merveille de Bolwyller. (Wunder von Bolwyller, Merveille de Boliwyller, Geante de Halle, Geante de Calle.)
Tree vigorous, upright, close grower. Production light. Nut large.
broad at base with gradual curve to tip, smooth surface. Color light

0. A. C. EXPERIMENT STATION BULLETIN 208
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brown. Husk one-half to three-fourths as long as nut. Introduced by
United States Department of Agriculture from Belgium. Sent to Felix
Gillette in 1898. Has been confused with Geant de Halle but is conspicuously different in the red pointed bud so prominent in the winter
time.

Montebello.

Tree moderately vigorous, upright, productive. Nut medium size;
pinched in at base, very flat on apex; color grayish brown with distinct
stripes; shell medium thick. Is being tested as pollenizer for Barcelona.
Introduced from Sicily by United States Department of Agriculture.
Sent to Felix Gillette in 1905.
Noce Lunghe.

Tree moderately vigorous, open spreading. Production light, nut
medium to large, flattened at apex; color very light brown; shell medium thick. Of little value.
Nottingham.
Tree vigorous, upright, close growth and fairly productive. Nut me-

dium to small, long, slightly flattened, increasing in width up to twothirds of length then abruptly tapers to point. Color dark brown, with
very fine striping. Shell thin. Husk one-third longer than nut; nut
drops freely. One of best pollenizers for Barcelona.

Pearson's Prolific.

A variety recently introduced for testing out but about which little
is known.

Pearson's Early Red.
Nut large, long, slightly flattened. Shell medium thick. Husk
longer than nut. (Description from nuts sent in by Robert Gellatly of
Gellatly Landing, B. C.)
Piedmont.
Tree medium vigorous, productive. Nut small, nearly round; color

very light brown. No value. Probably the oldest named variety tree on
Coast, having been planted by Felix Gillette in 1871.
Princess Royal.
Tree vigorous, upright, dense, not productive. Nut medium to
large, long, flattened toward apex. Color light brown, often with darker
stripes in grooves. Of no value.
Prolific Filbert. (Frizzled nut.)
Nut small, l&ng pointed. Husk deeply cut and frizzled. Of no value
comm e rci ally.

Purple Aveline. (Purple filbert.)
Tree a weak grower; low, round headed; production light. Nut
small, long. Kernel has a light red to pink skin. Tree is distinguished

by purple foliage in the spring which loses its brilliance as season progresses. Of value as an ornamental shrub. Introduced by Bauman
Bros. of Bollwiller as Corylus Atropurpurea nova. Exact origin Unknown.

FILBERTS

Red Aveline.
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(Red filbert.)

Tree weak; low spreading growth; production light. Nut small,
long. Kernel has dark red skin. Leaves are reddish in spring, prac-

tically losing this later on. Of no value. This, with the White Aveline,
was one of the first filberts to be cultivated.
Roberta.
Originated by H. A. Kruse of Sherwood.
White Aveline. (Aveline Grosse Ronde, White filbert.)
rree medium size to smaller, fairly vigorous; production medium.
Nut distinguished from Red Aveline by white skin of kernel. Catkins
have grayish yellow color as compared to the red or purple of Red and
Purple Aveline. Excellent pollenizer for Barcelona.
PROPAGATION
Filberts can be propagated in several different ways. Only one or
two methods are commercially practical. Except where the prices are
as high as those received the past three to four years, propagation can
not be advised in a nut-bearing orchard. Propagation is detrimental to
the tree arid from a nut-producing standpoint is not justified. Where

the grower is aiming to produce an orchard that will be a heavy pro-

ducer of filberts, the suckers should be kept down and not used in propagation. For the last few years, however, the prices of nursery stock for
planting of orchards have been such as to justify any one in propagating
to the limit regardless of the effect on the trees. This will hardly be

true as greater numbers of people enter upon the nursery line with

filberts.

Seedlings. Trees raised from seed are generally of little value.

An

occasional tree may show merit, but the greater number will be of

type inferior to the parent tree. Each tree will have an individual group
of characteristics and may or may not have characteristics similar to the

parent tree or similar to the other trees raised from the same lot of

The use of seedling filbert trees is comparable to the use of seedling apple trees.
seed.

Suckers. From the base of the tree, or the crown, numerous suckers will grow up. If the earth is heaped up around the base of these
shoots they will in time take root (Fig. 1). This is probably the simplest method of propagating the filbert. By this means a smaller number of trees are raised than by other methods. Propagation by suct<ers
and by layerage, as described later on, can only be carried on with those
trees that have been propagated in a similar manner. The use of layerage, or suckers, from trees that have been grafted or budded can not be
advised due to the fact that the roots from which the suckers will arise
are of a seedling nature, arid therefore the new trees will not come true
to the varietal name.
Cuttings. From the earliest writings up to those of the present time
directions were given for the production of trees from cuttings. The
cuttings to be used were those S to 12 inches long, taken in the fall and
then handled as is usual with other cuttings. Experience has proved this

12
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to be a rather poor method. Only a small percentage will root, and
these will usually be found to be the basal cuts. As the suckers stand
in the ground a certain portion of the lower bark becomes lighter in
color than the upper part. A cutting with that section on it, or even

Fig. 1.

Young tree raised from sucker without layerage.

when the whole sucker is used, will be apt to take root and in time make
a tree. Cuttings made from above the ground will not root under ordinary conditions. Where the basal cuts are used, from 20 to 50 percent
of the cuttings will take root, but where cuttings are included from that
section of the shoot above ground, the pei'centage decreases according

Ft LB ERTS
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to the number of cuttings from the upper part of the shoots that arc
made and used.

Fig. 2.

Shoot laid down fat condnuous layerage.

Semi-hardwood cuttings made by the breaking off of the current

season's growth with an attached heel have also been recommended. In
1923 two thousand such cuttings were tried. These were taken at intervals of two weeks from June 1 to September 1, Only one rooted, and
that died before the following spring.

14
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Continuous layerage. Continuous layerage is a method more generally in use. The soil is scraped away to a depth of several inches to

allow the earth being heaped on later in the season. The shoot to be
layered is notched near the point of the attachment to the trunk to allow
of easy bending down. After being bent down the shoot is staked to the
ground (Fig. 2). As the new shoots begin to grow up from this layered
shoot, soil is thrown around the shoots and heaped in until six to
eight inches in depth. By having the soil deep, roots will develop both
on the layered shoots and on the new growth. If successful, each new
shoot will have developed a sufficient root system by early winter to

Fig. 3. Layered tree grown in nursery for one year, showing origin of suckers (A). The

more of the original layered shoot left the greater the possibility of suckers.

be used in planfimig new orchards. If not sufficiently rooted, they can
be placed in the nursery and by another year will have developed good
healthy roots. This class of material has made up the bulk of the

nursery stock used in planting filbert orchards up to the present time.
The cleniand for trees was so keen that the nurserymen were not justified in growing trees for another year in the nursery, while the trees
grown in the nursery for a year or two were invariably poorly rooted
trees that were unsalable the first year. As the production of trees increases, the number of good trees grown for a year in the nursery will
undoubtedly increase. These trees will be far more suitable than trees
just from the layer.
The layered tree as cut away from the original shoot has a piece of
the old shoot attached from which suckers will frequently develop vigorously (Fig. 3). By growing in the nursery for a year, strong roots will
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develop above the old layered wood and this old wood can then be cut
away, thus reducing the possibility of suckering (Fig. 4). Without
doubt the two-year-old trees grown from well rooted layered stock,

Fig. 4. Tree grown in nursery one year. Old wood cut away. If tree is planted as
shallow as possible the suckers must arise near the surface of the ground.

either continuous or tip layered, will be found to be the best trees.
Suckers will not develop from the roots of the filbert, nor can cuttings

be made from roots.
Tip layerage. Tip layerage can also be used, but only for a small
number the first year. The shoot is bent in a V-shape, burying the low-
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er part of the V from six to eight inches in depth (Fig

5).

Usually

from the bend of the layered shoot two or three new shoots will grow.
These can be layered the following season, giving a greater number of
young trees. For some unknown cause, there is always a small loss of
trees through the dying of the layered shoots just above the crook.

I

Fig. 5. Method of tip laveiage. New shoots grolving at the bend that can be used for
layerage the following season.

This type of layerage gives a tree with the buds in a regular whorl
around the trunk. Those raised from continuous layerage in general
develop the buds in a single plane, forming a fan-shaped tree. This fanshaped tree will in time fill in the open places but will take longer to
make a well balanced tree. By cutting bark heavily a top can be developed from a new shoot, on which the buds wil! be whorled.
Budding and grafting. Budding and grafting have been little used

until the last few years, while up to the season of 1923 the results had
been very erratic. In 1923, possibly due to favorable seasonal conditions, persons using many different methods of grafting and various
kinds of wax met with universal success.
Budding and grafting of filberts demand more care than is usual
with other fruits. The ordinary cleft graft and the whip graft arc commonly used, while the shield bud is used in budding.
Grafting can be done at the usual time for grafting of fruit trees,
just before the buds break. The scion wood must be dormant and of the
previous year's growth. It should be taken early in February, or earlier,
in order for it to be dormant, as the filbert breaks buds very early in
the season. Scion wood can be packed in damp moss, sawdust, or similar material, and stored in a cool place.
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Budding is performed as with other fruits and at the same time,
usually during the month of August. Generally this has not been as
successful as grafting. By budding and grafting propagation of filberts
can be carried on much more rapidly than with layerage, for one bush
or tree will furnish scion wood for a much greater number of trees
than can be grown by any form of layerage. This practice necessitates
the growing of seedlings. Nuts are stratified in the fall, being stirred
frequently throughout the winter and then planted in the nursery in
the spring. The nuts ought not to dry out before being stratified, especially with the Corylus colurna (Turkish filbert).
While the seedling rootstock is the best rootstock for such fruits as
apples, prunes, pears, etc., it is doubtful if the same is true of filberts.
The seedling rootstocks for these other fruits have shown themselves
to be so variable that a determined search is being made for some form
of rootstock for these fruits that can be propagated successfully by cuttings so as to give a uniform rootstock. In the filbert, layerage gives a
uniform root, as it is identical with the parent tree, being part of it from
root to top. This, will give a greater uniformity in bearing and general
vegetative characteristics than any other method of propagation. Weakgrowing vrieties might be helped by grafting onto vigorous rootstocks.
There are no data to warrant the assumption that seedlings of Corylus
avellana will be without suckers or less likely to sucker than the standard varieties. Each one will be an individual of itself and behave accord-

ing to its own characteristics. If grafting on Corylus colurna proves
practical, its use may be warranted in producing a comparatively suckerless tree.
Any filbert tree, crafted or otherwise, is liable to produce suckers unless
the rootstock is of a species lliot naturally does not sucker.
PLANTING
Time of planting. Early planting should be practiced with all fruit
trees. By early planting is meant planting the trees as soon as they can
be obtained from the nursery in a dorniant condition and whcn the soil
is in fit condition to be worked. Early planting gives the trees a chance
to develop their root systems throughout the winter season. A tree so
planted will be able, when growth starts in the spring, to furnish plant
food in abundance to the growing parts of the tree.
Late planting, on the other hand, will not give time for the roots to
make much growth before the buds start in the spring. With a small
root SyStem it is impossible for the tree to take in a sufficient supply of

raw plant food that can be elaborated by the leaves. Without a sufficient supply of elaborated plant food, growth of either the top or the
root will be limited. Late planting ahould be avoided under all conditions wherever possible, as the trees will more or less stand still
throughout the summer.

Distance apart. The minimum distance apart for planting of filbert
trees is considered to be 20 feet on the poorer soil, while on good land
the trees should be placed at least 25 feet apart. In the first plantings
made in this state, filberts were planted 12 to 15 feet apart. The large
growth of tIme trees since then has shown this distance to be entirely too
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close. The tendency at the present time is for greater distances between
trees. As data are accumulated as to the full development of mature
trees the recommended distance may be increased beyond 25 feet. It
does not pay to crowd the trees as they will make a good-sized growth
and in the development of the root system will need considerable soil
for support.
Staking the orchard. The first essential in laying out an orchard is

to establish base linestwo or more where the trees are to be planted
on the square system, and one where the orchard is to be laid out on
the hexagonal system.

Fig. 6. Laying out the orchard by the square method.

For the square system take one side of the field from which a line
can be laid off parallel to the fence or road, as the base line AB (Fig.
6). With a tape or other measure lay out 60 feet on this line AB. Then
on the line AC approximately at right angles to base line AB, lay off 80
feet, striking an arc and using A as a pivot point. From point B with a
line 100 feet long strike another arc. Where the arc of AD and BD
intersect will be the point through which the line AC may be located
permanently and at right angles to the base line AB.
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It is generally of advantage to lay off another base line at the opposite point of the field from A on the base line AB.
As equipment in laying off by the square system, or by the hexagonal system, one should be provided with a set of wires of the same
length as the distance apart that the trees will be set out. These are
two wires with one end joined together in a small ring and the free ends
fastened to separate rings. After staking off the base line at the intervals desired for the tree, staking of the tract can commence By placing
the wire over stake I and stake X, and drawing it taut, a stake can then
be placed at point M. Then move the wires over so that the ring can be

placed over stake MI and stake 2; a stake can then be placed at the
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Fig. 7. Laying out the orchard by the hexagonal method.

center ring at point N. This proces can be carried on indefinitely,
backward and forward across the field until the field is completely
staked out. The wires should be held in the same plane and drawn up
to the same degree of tautness. Occasional checking by sighting or by

remeasuring the wires will be necessary to straighten out the rows,

especially if the field is uneven.
A long wire with soldered points on it indicating the points at which.

stakes are to be set is often used.
Other methods of staking out can be used, as by the use of transit
or by sighting from two sides of the field with a man to set the stakes
at the points desired. On the whole it will probably be found that the
use of wire is the quickest and simplest method that can be employed for
land not too uneven.
For the triangular or hexagonal system one base line only ts needed,
spaced at the regular intervals for the planting of the trees. Placing the
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rings over stakes 1 and 2 (Fig. 7), the wires are drawn tight and a stake

is set at M. Then move over until the rings are over stakes 2 and 3;
the stake is then placed at N and so on throughout the field. In using
this method the rows will each time become shorter so that it will be
necessary to fill out the side of the field. By placing one free ring over
M in the second row and 0 in the third row, as illustrated, a stake can
be placed at Y so that the third row will be lengthened out to the normal
length.

Using the planting board. To keep the trees well lined up after the
field has been staked out the planting board is of value. This board is
three to foi.ir feet long with a notch at each end and one in the center.
Before digging the hole the board is so placed that the stake showing
where the tree will be fills in the center notch. Then place a stake at
each end of the board, when the center stake and the board can be taken
up. After the hole is dug, place the planting board over the two remaining stakes and with the tree at the center notch, the alignment of the
original staking can then be retained.
Setting the tree. Digging the hole where the tree is to be planted
for any length of time ahead is not advisable. Exposure to the weather
will tend to harden the sides of the hole, especially with certain types of
soil, so that easy penetration of the soil by the roots cannot be had.
In transferring the tree to the field, avoid allowing the roots to dry
out, especially with one-year-old trees, where the roots are fibrous and
very tender. They may be kept in a barrel of water or covered with
moist earth until finally Set Out.

Before setting out prune away the remaining parts of the original
layered shoots as much as possible. On two-year-old trees remove the
old layered shoot and smooth off the broken ends of the main roots.
In planting the tree avoid deep planting, yet set the tree so that the
roots will be in moist earth during the dry season. Late planted trees
will have to he set deeper than earlier planted trees due to the fact that
the root system will not be so completely developed by the time of the
dry season. Sift fine earth around the roots and pack with the hand to
avoid open air spaces, which allow the roots to dry out. After this,
place two or three inches of earth on the roots and tramp down firmly.
No damage will come from tramping if sufficient earth is placed on the
roots before packing firmly. Above this place loose earth that will form
a mulch and prevent evaporation from the firmly packed soil beneath.
PRUNING
Pruning young trees. After setting the tree, the top should be head-

ed back to balance the root system. In transplanting, the roots have
been lost to a great extent and thus the water-absorbing capacity of
the plant has been niaterially redncccl. Leaving the top the original size
will mean that the root system will be unable to provide the proper
amount of moisture. Usually a height of eighteen to thirty inches will
be found satisfactory. The higher headed trees are not undesirable as
picking is from the ground, and up to the present time no spraying has
been necessary. Filberts generally have a tendency to spread out with
often a drooping habit so that a greater height of the head aids iii keeping the limbs away from the ground.
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Develop a central leader in the tree so far as practicable, spacing the
scaffold limbs five to seven inches apart and distributing them well

around the trunk. In most cases pruning the second and following
years will consist in thinning Out the extra branches and possibly heading back the laterals if they tend to take the lead away from the central
leader. A sufficient number of secondary branches will develop along
the scaffold limbs without heading them back. Secondary laterals will
have to be thinned out rather than forced to grow. Most of the trees
in this state have been grown with little or no pruning and have made
well shaped trees, but they are usually entirely too thick, which could
have been avoided by a consistent thinning out program from the be-

ginning.

Pruning bearing trees. Little is definitely known as to the best
methods of pruning to follow for bearing trees. In England and other
European countries the pruning is very severe, tending to be almost an
annual renewing of the wood except for the scaffold limbs.
In this country observation has shown that bearing is sufficiently
heavy if the trees are pruned like other fruit trees. It is well known that
fruiting wood will not develop in the shade. To avoid this dense shade,
prevalent in so many filbert trees, thinning out is advisable in practically
all cases.
Filberts are borne laterally and terminally on one-year-old wood. On

trees with thick foliage this bearing wood is developed only on the outer
side of the tree. Experience with the bearing orchards now to be found
in the state has shown that heavy yields can be obtained by a light pruning consisting of a thinning Out and, until definite proof can be brought
out to warrant any change, this system seems the most advisable.
After the trees reach the age of twelve to fifteen years they frequently show a tendency to slow down in production and wood growth.
Heading back will force a heavy new growth that may stimulate bearing
for a time. The better practice would be to arrange a good fertilization
program and combine this with a vigorous thinning out in pruning. With
those plantings that were planted too close, according to the recommendations in time earlier days, taking out part of the trees will be of advami-

lage. Pruning cannot supply plant food and moisture lacking in the
soil, but should be used with the aini of preserving vigorous fruiting
wood throughout the whole of the tree.

CCLTIVATION
Cultivation should be kept up as with any other fruit. The size of
the nut is partly dependent upon having the optimum amount of moisture present in the soil throughout the whole season. Regardless of the
fact that the fruit has a hard shell, the size of the fruit is dependent upon moisture to a certain extent as with any other fruit. The moisture
in unirrigated Sections of Western Oregon can only be maintained by
thorough, consistent cultivation throughout the spring and summer.
Cultivation should commence early in the spring by the plowing of
the soil. Follow this with some method of pulverizing, such as disking,
harrowing, etc., as the needs of the soil indicate. After a dust mulch has
been established it needs to be stirred at intervals of ten days to two
weeks by some form of harrow to maintain the mulch and so prevent
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the evaporation of the moisture in the soil. Early cultivation consistent-

ly followed throughout the spring is essential in the conservation of
moisture. Cultivation will not bring up the moisture from any great
depth in the soil; after the top moisture has once escaped it will be impossible to bring it back with any type of cultivation.
Suckering. To insure the growth of vigorous trees, and the production of good crops of nuts, suckers should be removed as rapidly as they
show. This should be followed up from the start. Remove the earth

Fig. S. A clump of suckers growing from a stub
where a sucker was incompletely removed in the

early life of the tree.

for a few inches and pull or twist the suckers off at the point of origin.
The use of a knife is just as satisfactory, but in either case the suckers
must be completely removed since each stub that is left has a great
tendency to start a number of stickers (Fig. 8).
If the suckers are allo\ved to grow for a year, greater care and much
more work will be necessary to stop their growth. If they are persistently removed, the tree will soon lose the habit of suckering and little
trouble will follow.
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HARVESTING AND DRYING
In this country filberts are picked from the ground after fully maturing and dropping to the ground. Those that do not free themselves
from the husks must be husked out by hand. The nuts are picked at
intervals, though the shells will show little discoloration if left to lie
on the ground for some time. Even with the hard shell of the filbert the
entrance of fungi is not prevented, as nuts with apparently sound shells
will show kernels aected by mold. Nuts allowed to lie on the ground
for any length of time, especially in rainy weather, will gradually darken,
losing the bright, clear color.
After picking up, the nuts need some drying. If nuts are put in
heaps the kernels will soon develop a stale taste with considerable
growth of mold. No regular drying prograni is followed, as quantities
produced by any one grower are very small. Turning out on the floor
iii thin layers or similar practices are usually sufficient. Small quantities
can be put away without any preliminary drying, but any large amount

should be carefully dried before storing to avoid the development of
mold and a stale taste.
Where artificial heat is to be used it would seem best not to use a
heat higher than that used for walnut, which is from 900 to 100 F.
Higher temperature may affect the oil in the kernel as it does with the
walnut.

Nuts stored in a dry room will soon become very hard and dry,

losing much of the flavor. This flavor can be brought back if the nuts
are submitted to a humid atmosphere, as brought out in the bulletin by
Hartman. As filberts lose weight so readily and take it on so easily, a
standard of moisture content should be established in connection with
grades and rules for the grading of the filbert.
No grading rules are in force as yet. It would seem advisable that a
definite standard of grading rules be established and followed from the
beginning in order to stabilize grades and prices. With the small quantities produced at the present time, the grades are of no importance; but
just as soon as the quantity produced becomes large enough for wholesale marketing, definite grades will need to be established in order to
stabilize the prices received by the growers.

BEARING AGE

A few nuts may undoubtedly be found the first or second years.

The average planting, however, can not be expected to return a profit on
cultural Operations before the fifth or sixth years at the earliest.
When filberts reach the maximum production per acre is not known,

but there are indications that the tree will increase in production for
from ten to twenty years after coming into bearing. Individual trees
planted at some distance from adjoining trees will increase the production after that time, but the spacing in most orchards will undoubtedly
cause the orchard to reach maximum production at fifteen to twenty-five
years of age.
In some years and in a few orchards the yields may run up to 3000

or mrs pounds per acre, but over a period of years and over a large

acreage it would seem to be safer to figure on 1000 pounds per acre as

an annual average.
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INSECTS AND DISEASES OF FILBERTS
Neither insects nor diseases are very serious on filberts, so no regular control program has been worked out.
Of the diseases, the bacterial filbert blight is the worst. It is noticeable on Young trees by the cankers which frequently girdle the trunk.
After the trunk is an inch or so in diameter it is seldom that a canker
becomes large enough to girdle the trunk. From that age on, therefore,
the disease is of little importance itt filbert plantings. It also appears as
a blackening and wilting of the young shoots and leaves. The disease
is more prevalent during the early part of the summer, or in the spring,
and especially in those plants that have been allowed to grow up into a
thick, bushy tree or plant.
Control consists in cutting out tFte infected parts and disinfecting
both wound and tools with the following solution:
Cyanide of mercury
Bichloride of mercury

part by weight
part by weight
500 parts by weight
1

1

Water
J)o 1501 put -iota a metal container.

The bacteria are spread by wind, rain, and insects. The canker is
cut away to prevent the spread of the disease. After the trees are three
to five years old the blight will not do any material (lamage.
Of the insects, the bud mite, Eriophyes avellanae is most prevalent
and noticeable. This insect attacks the buds, which increase to an abnormal size and never open normally. The buds have a reddish color
that shows as the bud enlarges and partly unfolds. The mite can be controlled by spraying with lime-sulfur I to 12 after the pistils dry up but
before the bttds begin to open.
Aphids are very numerous during some seasons. Their worst dam
age seems to be in spreading the blight among the young trees. This
is so noticeable at times that a spray of nicotine sulfate 1 to 1,000 should
be used to control the aphids. As they feed on the under side of the
leaves, care in spraying is necessary in order to reach them.
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PART II. EXPERIMENTAL DATA ON FILBERT
POLLINATION
In the first plantings of filberts made in the Pacific Northwest no
attention was paid to the matter of cross-pollination as it was considered
that filberts were self-fruitful. In 190S, however, A. A. Quarnberg9 in a
letter to Felix Gillette raised the question as to the need of cross-pollination for filberts. In 1919 and 1920 the demand from the growers for
accurate information on the pollination needs of filberts led the Experi-

ment Station to start investigations, the results of which are given in

this publication.
Apparently under European conditions filberts are self-fruitful, as no
necessity for interplanting of varieties is recognized. Quoting E. A.

Bunyard:3 "Judging from large orchards one would assume the commonly grown varieties are quite self-fertile. The Common filbert is
notoriously a poor cropper, but this may be due first to the small catkin
production and to the fact that in many years the flowers expand before
the catkins are shedding their pollen. To remedy this a variety which
expands its catkins early should be interplanted. I recommend the La
Bergen." No other reference in literature has been noted as to the
pollination requirements of the filbert.

PROBLEMS OF FILBERT POLLINATION
The outline of the work on the pollination of the filbert contained

the following problems:

Self-fertility.5 What varieties can be planted separately and still
yield commercial crops?

Self-sterility.

How many of the varieties must be interplanted

with other varieties in order to insure commercial crops?
Interfertility. If any varieties are self-sterile, what varieties are
needed to be interplanted for commercial crops?
In the first and second problems, tests were carried out on the varieties commonly found in this section as well as many lesser known
varieties.

In the third problem the work for the first two years was

concerned with the Daviana, Du Chilly, White Aveline, and Barcelona.
As investigations continued it became apparent that the Barcelona was
the best market variety for Oregon conditions, and during 1922 and 1923
the work was confined to that variety alone.
The commercial growing of filberts has been so recently undertaken
in this section that the question of suitable varieties and other related
questions were necessarily studied along with the pollination problem.
In addition to interfertility of a variety, the following points must be
kept in mind.
1. Blooming date. The shedding of pollen of the pollenizing variety
must coincide with the maturity of the stigmas on the commercial vanety.
Although the terms fertility and sieniliiyt are not as correct as fruitfulness and
tinlruitfulness, the former terms are employed as being the ones most generally in use.
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Production of pollen. Tlie pollcn should be produced abundantly
and be vigorous, viable pollen.
Vigor of tree. A tall, vigorously growing tree is preferred over a
low non-vigorous tree.
The commercial value. The production of a large crop of high
class nuts is desirable.
None of the pollenizing varieties so far investigated meets fully the
above- nentioned requirements.

bt

I,

Fig. 9.

Male and female catlins in bloom.

BLOOMING HABITS OF THE FILBERTS
The filbert has monoecious flowers. The female catkin has a very
short axis contained within the bud on which are borne six to fifteen
pistils that when fully developed extend about three sixteenths of an
inch beyond the bud scale. The male catkin has a much longer axis,
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which elongates to a considerable extent on shedding the pollen (Fig.
9). The blooming time in Western Oregon is from January 1 to March
31, depending upon the season and variety (Fig. 10). With certain vatieties, the appearance of the pistils can be noticed much earlier than
that; with the Barcelona pistils have been noticed protruding through
the bud scales by November 16.
The pollen is blown aboutby the wind, and bees or other insects are

therefore of no importance in cross-pollination. After pollination the
pollen tube, according to Benson,5 makes a short growth into the basal
region of the stigma, where the nuclei enter the resting stage and in tIns
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Fig. 10. Effective blooming dates of filberts. With the Barcelona growit as the
commercial variety it is essential that the male cativimts (commonly called catkiris) of the
pollenizers shed the bulls of the pollen at the time the female catkmns (pistillate flowers)
are as nearly as possible at the stage of ftill development. Not all flosvers reach full
development at one time.

condition remain from four to five months. In the meantime, the megaspore completes its development, at which time the pollen tube resumes
its growth, and fertilization occOrs.
Resistance to cold temperatures. Ordinary frost has no effect on
either pistil or pollen. Pistils are the more tender, exposure to temperature of 12 to 15 degrees usually resulting in killing the pistil back to the
bud scale. If the growth has just begun the pistil will resume growth
after a short time and no damage will be apparent. It has been noticed

that pollen was killed at temperatures varying from 10 degrees F.
to 3 degrees F. Exposure over a long period of time to temperature

above 3 degrees F., as shown by Rimoldi,5 will result in the killing of

0. A. C.
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part of the pollen.

Tn January 1924, temperatures of 3 degrees F.
killed practically all the pollen of certain varieties where the male catkins were nearing maturity.
During the season of 1922 it happened several times that during the
night following the application of pollen to the stigmas cold rains set
in, so that the following morning the flowers and limbs of the tree would
be covered with ice. This generally would not melt until the middle
of the following forenoon. No ill effects were noted as compared with
those flowers pollinated under apparently more favorable conditions.
Longevity of pistils. With the pistils visible beyond the bud scales
over a long period of time there was a question as to the receptivity of
the stigmas at different times. On January 13, 1922, the pistils showed a
maximum development in size of O percent on one-fourth of the flowers. The remaining pistils varied from those just protruding to onehalf size.

As noted on January 26, the pistils were 50 percent developed;

by February 9 they had apparently reached the optimum condition,

as

determined by appearance, and remained so until about February 22. Yet
a visit to the orchard on March 7 found many pistils fresh and vigorous
looking. This period of full development is lengthened or shortened
according as the temperature is cool or warm.

As shown in Table I, either the stigmas are receptive long before
they reach full size or the pollen becoming lodged on the rough surface
of the pistil remains there in viable condition until the stigmas have become receptive. From a study of the germination of 6lbert pollen and
the slight moisture necessary to germinate the pollen, it may be inferred that the stigmas were receptive over a long period of time, or
before they apparently have reached their full development.
TABLE I.

EARLY VERSUS LATE POLLINATION ON BARCELONA, 1922
Date
pollinated

Number of
female

cathins

Number of
clusiers of
fruit

Percent
set

Barcelona
X

White Aveline

X White Aveline
X White Aveline
X Daviana
X
/<

Daviaita
Nottingham

X Nottingham
X

Barcelona

X Barcelona
X Barcelona

1/13/22
. 1/26/22

1608
535
5249

1/27/22
2/9-14/2
1/27/22
2/15/22
1/14/22
1/24/22
2/16/22

2042
8512
2642

2/ 9/22

907
631
1677
1228

122
157
1565
358

29.3
29.0

2907

34.1

7.5

17.5

57

2.i

110

12.1

23

46

3.6
2.7

24

1.9

In those sterility tests, however, where pistils were sacked after

pollen was being shed by adjoining varieties a larger percentage of ap-

parently self-fruitful flowers resulted even where the pistils were not
visible at the time of sacking. For that reason emasculation was carried on before any pollen was shed whatever.

Pollen production. Varieties of filberts vary in amount of pollen
produced from season to season and according to many factors. Many
varieties yield heavily one year, and tile following season produce a light
set of female and male catkins. Especially is this the case in a planting
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where fertility in the soil is not well maintained. A change in the cultural practices might increase the average pollen production. Varieties
may produce lightly following dry seasons, or when a tree is weakened
by disease or other damaging factors. While a variety may yield a
large amount of pollen one season, averaging such a variety over a
period of years would place it in a lower class so far as pollen production is concerned.

TABLE II.
Heavy
Cosford

White Aveline
Red Aveline
Nottingham
Montebello
Merveille de Bolsvyller

Princess Royal
Empress Eugene
Alpha
Clackanias
Chaperone

POLLEN PRODUCTION
Medium

Daviana
Barcelona
D'Alger
Grosse Blanche
Kentish Cob

Light

Purple Aveline
Noce Lunghe

Fertile de Coutard
Brunswick

flu Chilly

A large part of the varieties classed as heavy pollen producers are
light bearers of nuts. It is possible that with proper pollination they
might yield more heavily, thus reducing the pollen production in certain
years.

METHODS EMPLOYED
Emasculation. Emasculation is simple with the filbert as it consists
in cutting off the male catkins. During the seasons of 1920, 1921, and
1923, the female catkins were enclosed in sacks (Fig. 11). As the bloomlug of the filberts occurs during the rainy season ordinary sacks are of
no value. The sacks used were of the toughest texture to be found,
dipped in melted paraffin, which rendered them waterproof. If the
trees were not subject to excessive winds these sacks would last
throughout the season. Where the trees were exposed to constant wind,

the sacks would be worn through by continued rubbing against the
In the ordinary plantings it was necessary to leave the sacks
on the trees for a period of eight to twelve weeks. Although the main
limbs.

blooming period would be much shorter than that, a few flowers of each
kind would be found over that length of time. It was usually necessary
to begin the emasculation the latter part of December.
During the season of 1922 no sacks were employed. A total of 63
trees, ranging from 3 to 15 years in age, was used. From these trees
all the male catkins were clipped, and the female flowers left exposed to
the open. This tract was two hundred yards from the nearest planting,
and separated from it by dense timber. The greatest danger from foreign
pollen came from the application by hand of the different pollens used.
But this was very small as shown by the fact that on a tree with 3500
flowers which was unpollinated 35 nuts resulted, many being blanks.
Germination of pollen. Pollen used in the cross-pollination tests
was subjected to artificial germination tests in the laboratory. Due to
extreme cold weather in the winter of 1919 the pollen used in 1920 was
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uniformly low in germination. Wherever male catkins were covered by
the snow the germination would be excellent, but where exposed the
results decreased to the point where all pollen was killed, as happened
where the temperature was the lowest.

Fig.

11.

Female catkins saclied for pollination.

These expeiiments are not recorded here, but were discarded in the
main on account of the lack of vitality of the pollen. In 1921, '22, '23,
unless pollen to be used tested 40 percent in germination or better it
was discarded and where possible another supply obtained. With the
long period over which pollen is being shed this is very easily done with
the filberts, insuring viable, vigorous pollen. In a few cases pollen sent
in from points in the state arrived at such a time that it was impossible
to test it artificially, but resulting figures show that the pollen must
have been viable.

Pollen was germinated in media ranging from tap water to 40 percent cane-sugar solution. In the regular hanging droplets in the Van
Tiegam cell strengths of 12 to I percent gave the best results in most

Fig.

12.

arce1ona.

Fig. 13.

DuChilly.

Fig.

14.

Nottingham.

I

Fig. 15.

Merveille de Boiwyller.

Fig. 16.

White Aveline.

Fig. 17.

Daviana.
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cases, though results varied at different times of the season. With that
strength considerable bursting of pollen grains and pollen tubes occurred. Best results were obtained by spreading the medium very thinly
on the cover slide so that the pollen grain was just covered by the medium. If a thin, broken film could be maintained either of water or sugar
solution, a minimum of bursting was noticed. The best germination
occurred where the film was so thin that it would barely cover the pollen
grain.

In many cases the pollen was tested after the supply was partly

used. After intervals of two weeks the viability would not be decreased

to exceed 25 percent if it had been left in an open vessel. Pollen corked
tightly in vials fermented in 48 to 72 hours.
Application of pollen. Pollen was applied with a camel's-hair brush.
As the filbert pollen is very light and easily blown about by the wind, it
was necessary to carry on the work during those times when the male
catkins were wet and pollen not blowing. This was early in the morning or on foggy, rainy days, not at the time usually considered ideal for
best pollination purposes. Pollen was so easily obtained that it was

applied in such quantities as to be visible to the naked eye, insuring

enough viable pollen grains, even with pollen of low germinability.
Normal set and recording of results. Most of the work was carried
on in orchards bearing a very light crop. It was found that the normal
set on those trees meant little or nothing in the comparison with experimental results. A count made on trees bearing well showed that a
normal set was from 30 to 50 percent of the female cathins. In record-

ing the results one female catkin with few or many pistils counted as
one blossom, and the cluster of nuts resulting was also noted as one
fruit. The number of nuts in a cluster is a variety characteristic and is
very constant regardless of the kind of pollen applied to the variety, but
the number of clusters resulting from cross-pollination is dependent upon the variety from which the pollen came.

Figures were completed for the season by taking a count of the

number of cltisters resulting, just before the nuts began to fall from the
husks.

POLLINATION OF FILBERT VARIETIES
Table III shows that the varieties tested up to the present time do
not show any great tendency toward self-fertility. So far as known
the planting of one single variety will always produce a few nuts, so

that there is not absolute self-sterility, but it is self-sterility from the commercial standpoint. This is borne out in tests of later years as shown
in other tables. It is hoped to find a good commercial variety that is
entirely self-fruitful under Oregon conditions.
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TABLE III. SELF-STERILITY TESTS, 1921
Number of
Variety
Alpha
Barcelona
Brunswick
Cosford

Daviana
Du Chilly

Du Province -Fertile de Coutard
imperial
Imperatrice Eugene
Kentish Cob
Ntacrocarpa

Merveille de Bolwvtler
Montebello

flowers
31

249
29
44
73
58
29
10
28
30
27

28
42
49

Number of
Percent
clusters
set
of fruit

0

0
0
0
0
0

0
0
0

0
0
0

0

0

0
0
0

0

0
0
0
0

1

0
0

2.3
0

13

0
0

Nottingham
Princess Royal

31

1

3.1

II

0

Prolific filbert

15

1

0
0

37
136

0

0

0

0

Noce Lunghe

Red Aveline
White Aveline

0

CROSS-POLLINATION OF FILBERTS
Since the filbert is self-sterile, interplanting of varieties must be carried otit. Table IV shows the results of cross-pollination on the varieties comnionly found. In the case of Daviana, the uriversally light crop
borne is primarily due to the bud mite, as the common varieties regu-

larly found interplanted with the Daviana set a good percentage of

clusters where healthy flowers are to be found. The percentage of buds
affected by the bud mite is regularly so high that a full set of fruit on the
remainder of the buds would give but a very light crop.

The Vhite Aveline tree is small, and this fact coupled with the
small size of the nut precludes the bearing of large crops even if a

large percentage of the blossoms would set fruit.

The Du Chilly bears a fair crop; often a heavy crop is borne one
year, followed the next year with a very light crop. For this variety,
in addition to the Daviana, the lesser known varieties, as the Chaperone,
Clacleamas, and Alpha, have been of special value.

With the Barcelona certain varieties have proved very fruitful, while
others have been intersterile to a marked degree (Table V) The Barcelona is not a good pollenizer for the other varieties as it uniformly
sheds most of its pollen before the pistils on the other varieties are developed. In sortie seasons when all varieties bloom close together it
will be an efficient pollenizer. If a crop is to be expected on any pollenizer recommended to be interplanted with the Barcelona, the Barcelona should not be depended on as a pollenizer but a third variety interplanted.
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TABLE IV.

CROSS-POLL1NATION ON TIlE 01' Cl-lILLY, DAVIANA, AND
WHITE AVELINE, 1921
Blossoms
pollinated

Clusters
set

Du Chilly

X White Aveline
X

Montebello

X
X

Clackamas

X

Merveille de Bolsvyller

X

Barcelona

X
X
X

Grosse Blanche
Nottingham
Fertile de Coutard

X Wild hazel
X Alpha
Bergen

X Daviana
X Cosford

X Rouge Ronde
X Red Aveline
X

Cob

X
X

Princess Royal
Kentish Cob
Entpress Eugene

X

X Du Chilly

Percent
set
%

103
103
41
175
143
58
139
58
35
22
71

5!

28
110

3
4
0

2.9
3.8

100

57.!

79

55.2
65.5
49.6
29.3
40.
27.2
33.3
37.2
32.1
9.9
5.2
4.7
54.3
0

39
69
17
14
6
7

19
9
10

19

1

63
57

31

82
32
72

3

0
0
0

0

0
0

Day ian a

X

\Vhite Aveline

X

Montebello

X
X
X

X
X
X
N

X
N
X
X

D'Alger

Grosse Blanche
Cosford
Barcelona

Kentish Cob

Merveille tIe Bolsvyller
Nottingham

flu Chilly
Fertde de Coutrad
Grosse Ronde
Daviana

White Aveline
N Daviana
X Barcelona
N Red Aveline
N
White Aveline

91

30

56
42
36
58
68
52
70
58
26
32

18

18

20
0

17

15

27
9

14
7

32.9
70.9
42,8
35.7
0

25.0
28.8
34.1
15.5
53.8
21.8
60.0

47
07

27
0

0

IS
23
37

2

13.3
13.0

27

3

0
0

0

6

30.0
37.0
27.4

0

Not ttnghani
X
N

X

flu Chills'
Daviana
Barcelona

70
27
153

0

42
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CROSS-POLLINATION ON THE BARCELONA

TABLE V.

-l921-----

Biossoms
polliriated

Percent
set

.-1922----.
Blossoms
po11i-

nated

Barcelona

X Du Chilly
X Red Avelirte
X White Aveline

304
95

X Aveline Grosse Ronde

224
67

Merveille de Boiwyiler
X Claclsamas

40
117

X Montehello

55
72
193

X

X Rouge Ronde

X D'Alger
X Grosse Blanche
X

Cosford

X Daviana
X Fertile de Coutrad
X Nottingham
X Barcelona
Unpollinated

--

X Kentish Cob
X Imperial Trebizonde
X Beigeri
X Noce Luiighe
X Prince Arden
X Brixnut
X Kruse

150
118
141

173
121

290
63

36.5
50.5
27.0
35.8
42.5
.8

1712
2638
5249
1360
1479

0.

1240
1418

48.6
1.0

.6
61.8
29.7
2.3
45.2
6.0
0.

-

X

Sicily

X

Willanietle

X Brunswick
X Chaperone

X Purple Aveline
X Alpha
X Wild hazel
X

cent

BIossorns
polli-

set

nated

cent
set

169

24.2

110

35.4

207

30.4

196
228

44.3
31.5

34.3

142

31.6

1,9

71

0.

193

34.6

204

28.9

Per-

%
27.9
9.6
29.8

227
20.0
6.0
19.3

421
332

6.1
6.9

4639

34.6

8513
1317
6131
1228
3500

34.1
8.5

1242
1101
1609
379
346

39.1
21.3
21.6
10,2
24.8
2.6
6.3
18.6
18.7
10.5
28.5
12.8

372
1577
563
1096
1200
361

2500

Per-

I

I:

221
221
243

Imperatrice Eugene

34.8
0.

31.2

CROSS-POLLINATION BETWEEN SPECIES
The question has been brought up as to the feasibility of using the
wild hazel (Corylus Californica) in cross-pollination with the filbert.
The results of these attempted crosses and those between Corylus avellana and Corylus colurna are given below.

TABLE Vi. CROSS-POLLINATION BETWEEN SPECiES OF FILBERTS
Blossoms
pollinated

Du Chilly

Percent
set
%

Californica

41

0

Barcelona
X C. Californica
Du Chilly

221

0

50

0

11
11
12

0

X

C.

X C. Colurna
C. Colurna

X Du Chilly
X Barcelona
X Nottingham

0
0
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It must be remembered that the Corylus Californica and Corylus
colurna trees are seedlings and as such the pollen used would show the
characteristics of individual trees only, not necessarily of the species.
No tests made by grvers have shown any beneficial results in setting a
crop where wild hazel bushes, shedding pollen, were placed in filbert
trees.

Pollen from different districts shows a variation in number of fruits
set, but the difference is small. More detailed work on a larger scale
might equalize the percentages.
TABLE VII. RESULTS OF CROSS-POLLINATION WITH POLLEN
OBTAINED FROM DIFFERENT SOURCES (1923)
Blossoms
pollinated

Percent
set

169
168

24.2
33.9
31.5

Barcelona

Du Chilly (College)

X

X Du Chilly (Dorris)
X Daviana (College)
X Daviana (Dorris)

2:8

Merveille de Bolwyller (PoweII)._
X Merveille de Boiwyller (College)
X Merveille de Boiwyller (Quarnberg)
X

The Du Chilly

is

52

34.1

214
207
235

40.7
30.4
33.6

one of the best pollenizers for the Barcelona.

Brunswicic, Cob, and Kentish Cob, being synonymous or at most strains
of Du Chilly and showing no greater value, should not be propagated or
used.

Red Aveline is too much subject to filbert blight and not vigorous
enough to warrant its use.
White Aveline (Aveline, Grosse Ronde) is one of the best for crosspollination.

Ivierveille de Bolwyller (Geante de Halle), though giving good results, blooms too late. The pollen usually was forced in order to have
it ready for the pollination work. In some seasons it would fail.
Rouge Ronde, Grosse Blanche, and D'Alger give the same results
as in selfing the Barcelona.
Results with Montebello are inconclusive. Through a mistake in
naming trees one season the tests were rendered of no value. Another
season the temperature apparently affected the pollen adversely. Actual
tests are therefore small. There are possibilities with this variety.
Cosford, though a good pollenizer, blooms so late with its pistillate
flowers that it bears a very light crop. No stock is available.
Daviana is recommended as a mid-season pollenizcr.
Fertile de Coutard is intersterile with Barcelona.
Due to the better bearing, the Nottingham will undoubtedly replace
the Daviana in time as stock becomes available. Just at present but few
trees are available, but this will be corrected within a few years.
Imperial Trebizonde, Bergen, Noce Lunghe, Purple Aveline, and
Imperatrice Eugene have no value commercially and little in pollenizing
ability to recommend them or to cause them to be used in place of the
more common varieties.
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Prince Arden, Brixnut, Kruse, Sicily, and Willamette have yet to be
proved commercially valuable or else have been discarded.
Chaperone, Clackamas, and Alpha are late bloomers for Barcelona

but prove excellent pollenizers and adaptable to combine with Du

Chilly.

The wild hazel has failed in every case.

Planting pollenizers. The minimum number of pollenizers to use
is considered to be eleven percent, or one tree in nine. 'l'he simplest
method of setting the pollenizers in a planting is to place the pollenizer
every third tree in every third row. This places each tree of the commer

cial variety in contact with a tree of the pollenizing variety. Even if a district should have wind all from one direction during the blooming season, the pollen need not be carried more than two tree spaces.
In the field it has been noted that trees more than fifty feet from the
pollenizer yield smaller crops than those closer. Although the pollen is

shed abundantly, the female catkin is small and by the time the pollen
has traveled any distance it is thinly scattered. Planting pollenizers
every third ti-ee in every second row would give added chances for
cross.pollination, which might be desirable in the unfavorable seasons.
Recommended pollenizers for Barcelona. As the Barcelona has an
unusually long blooming season, with the female catkins emerging at
intervals throughout the season, more than one variety are recommended as pollenizers. For this purpose the \'Vhite Aveline, Daviana, and
Du Chilly are found acceptable, for not only are they readily obtainable,
hut they cross-pollenize among themselves, giving o maximum crop on these
varieties. These varieties begin shedding pollen in the order named so that

the flowers of the Barcelona can be supplied with pollen at all times. As

soon as the Nottingham trees are available in quantities, they will widoubtedly displace the Daviana due to the heavier bearing of the Nottingham.

As the industry develops, no doubt superior varieties will appear and

the varieties now recommended will be displaced by better ones, but
these from the standpoint of availability, pollen production, and crosspollination powers, seem most desirable at the present time.
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