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j/ DEVELOTMENT OF THE CULTIVATED RLUPRERNY.

({QV l){/’ Millions of dollars worth of hlueberries are sold every

4

year. Practically all of these are gathered from
hillsides and wild pastures, where they grow without !mmm
aid. May we not count the commercial irmportance of this
unimproved fruit as an indication of the immense popularity
that awaits the better blueberries which are now being

developed?

Blueberries have been oultivated in a few places for
several years. There are small fields in Indiana, Florida
and other States.

REGQUIRELERTE of GROWTH !
E Attempts to enltivate blneberries have wost frecuently ;
Pailed however because the plants were set in seil of neutral :
or alkaline reaction which is bhest ﬂ;&:ﬁa most garden erops. e

am

gl ilueberries require an acld seil, preferably one composed -

- of peat and sand. This is the most important discovery made
by Mr. Frederick V. Coville of the U. 8. Dept. of Agrienlture, - !
who has made a careful study of the fundamental laws governing ;
the growth of blueberries. (
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' uf egual importance to their welfare is a well controlled |
- supply of water. The blueberry roots nmst have a continual ‘;
supply of hoth moisture and air. It is easy to understand
that blueberries need plenty of water - we see them growing
in swamps and very wet plaeces; but, under New Jersey eondlttono ;
at least, their need of good drainage is less appavent. TDvery i
thriving willd blueberry bush, however, no matter how watery its
environment, has access to some tussock of moss or heap of loose
partially deecayed vegetation through whieh both sir and hluebherry
rootlets freely penetrate.

A third important law explaiaad by ¥r. Coville is the need {
of eross pellination. any blaeberr/y@!mts are entirely .
sterile te their owm penen. 6n othery . Be¥fies may set when i
self-pellinated but if so they are siw in developing, never
reach full size, and the seeds and resulting plants lack vitality.
/P Another fact not gemerally realized is that low temperatures
are hecessary to stimulate various phases of the development

¥ o e
T 2h
For successful breeding and propagating it is W to

know the amount of chilling a plant or cutting musi expericnce i
before it will start normally. Blucherry sceds will not 7
germinate till the nights attain a eertain low temperature, mnd

, pn:a:f.im of the flowers camnet be successifmlly accomplished

¥ if the nizht temperatures are too high. In outdoor culture,
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of sourse, normal seasonal temperatures provide these conditions.
CO-OPERATION IX DEVELOPING BLUVBERRY CULTURE.

After reading Mr. Coville's bulletin "Experiments in Blue-
berry Culture® I wrote the Department of Agriculture offering
te co~operate in further experiments.  The letter was based
en the idea that my father and 1 could contribute experience
that would be valuable in the development of this new culture,
and that when tamed blueberries would make for us a valuable
secondary orop. our primary crep is cranberries - for
three generations we have grown them at Whitesbog. All
along the dams and about the margins of the cranberry hogs
the bigh bush blueberry or swamp huckleberry as we call it
in New Jersey grows wild. Blueberries and eranherries are
close kin.

For ten years we have worked in elose co-operation with
My. goville. When his bhreeding work developed so that it
was desirable to tiry the seedling plants in the field, the
trial grounds were rented at Whiteshog. I believe the co=-
eperation of science with experience in commercial culture
of a cleosely allied Prmit has hastened the development of
better bBlueberries.

in this co-operative development my part has consisted
.chiefly in the selection of fine wild plants; and in developing
nethoeds of field culture and of propagation on & commercial
scale.

WILD STOCES.

In loecating gooed bushes I have depended almost entirely
on the people whe pick wild berries for market, and large
size of the berry was the only point econsidered in making the
first selection. To begin with we accepted plants with herries
half an ineh in diameter, but they were se easily found that
we guickly raised our standard to 18 mm or abont 5/8 of an inch.
Over a hundred plants were located within twenty miles of my
home in New Jersey. Two of them bore some herries over 19%mm
or 3/4 of an inch in dismeter. ;

¥e made an effort last year teo locate in other parts of the
country plants with bherries 3/4 of an inch in diameter, or just
the size of a cent. ¥e offered $50.00 each or such plants,
packed according to directions and delivered to the nearest
express office -~ we to pay the transportation. The offer
was advertised widely and I received hundreds of samples, none
ef” whieh approached the best New Jersey berries in size. Surely
little New Jersey has no monopoly of hlueberries as large as a
cent, and I hope members of this Society will interest themselves
in loeating such hushes. our £50.00 offer still holds zood and
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the planits would be of great value in the breeding work,
especially if they came from New Ingland, about the Great
Lakes, from North Carolins or from seme other blueherry
center, the climate of which differs appreciably from that
of New Jersey. If you are inclined to help in this search
please remember that only plants with berries nesrly or quite
3/4 of an ineh in diameter are wanted; and den’t! oh! please
don't! inspire all your friends with an amhition to send samples
of the best berries they ever saw; even when senid bherries are
less than 1/4 inch aCross; - It takes too much time to carry
out the remnins.

CHARACTERISTICS OF INDIVIDUAL PLANTS.

I visited in their driginal lecation most of the hunéred
odd plants selected between 1912 and 1916, either while in
fruit or vhen dug during the dermant season. Each was
divided into many picces which were used for propagating.
From each original plant there were thus ohtained from Pive
to five hundred little new plants. The young rlants from
each orizinal bush have been kept entirely separate and each
iot has its own peculiar set of characteristics,entirely
distinel from the charascteristies of any other lot. In very
msny cases the young plents show charncteristies which explain
peculiarities attrinted to aseident shen observed in the
original plant. Thus:~ Harlin was the tallest plant I ever
dug, over 12 feet high, and the youngsters are a lezgy, gawky
lot. Haines No. 9 though gnarly and seemingly very old had .
an appearance of vigor which led me to believe the young plants
would be elean ocut and aristucratic; dut no! every ene, as socen
as it is pasi its infaney, looks old and gnarly. The eriginal
Adams plant grew on the bank of a brown stream which at high
water had washed bare several large roots which were bent at
vight angles on themselves; a mere aceident of circumstance ;
apparently, and yet every Adams plant of two years old or over ‘
that I have dug unlike other hlueherry plants, has had a mumber 1
of its larzer rbots bent at right angles. Rubel was a2 large i
plant, besutifully symmetrieal, with smooth bark and a Fine ‘
well balanced appearance, and under cultivation Rubel plants
have proven uniformly fine, well balanced and vigorous.

The individual characteristics which make every seedling
blueberry plant distinet from every other are inmmerable.
In connection with the fruit fthe important differences include
size, eoler, flaver, texture and time of pipening. The berries
on one plant may be gone hefore those on amother bhegin to ripen.

of greatest lmportance is the varying ability of plants to |
resist injury by frost. A remarkable example of this was
ebserved early in my blueherry work. It was past the middle
of May when a hard fre came. Such an event spells disaster
for ecranberry grovers, the Fellowing day my father and ¥
were investigating the extent of the damage when we observed
two large blueberry hushes growing se close together that their
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branches intermingled. On one the younz leaves, [lowvers
and buds were uninjured; while on the ether they were completely
blackened as by Tire.

Our selected plants varied in their resistance to Trest
injury, and the mest tender have been discarded. Rone of
them however were very susceptable - we wnwittingly secured
resistant plants because mest of them were loeated in years
when wild blueberries were seriously injured hy frost.

of the handred odd plants originally selected Por the size
of their herries, only six proved worthy of propagation for
commereial fruit preduction. These are known as the Rubel,
Harding, BSam, Dunfee, Adams and drover; each name perpetuating
that el the discoverer of the original plant.

BREEDING .

Mr. Coville is using these selected plants as parents in
his breeding work. Besides those from New Jersey he has a
few from other states. ‘His wethods of carrying on this
work in the greenhouses at Washingteon are very interesting.
The plants whieh he desires to cross are chilled, either in
a refrigerator or out of doers in sﬁnter. They are then
foreed in 2 house witie 5 regulated te—sive—the
[ECCEERTY temperatures. xr ane plant develops Taster tharn
its destined mate it is held back by being placed in = frame
where the temperature is kept slishtly above freesing by an
electrically controlled refrigerating aaehine.

The flewers are hand pellinated. A carefal record of
date, pollen parent ete. is written en a tiny tag whieh is
attached to each pollinated flower.

The seedlings resulting from this careful tedious work
are cared for in ¥Washington 1ill a year old. They are
then sent to the trial gzrounds and set in the field ahont
September first.  The second summer in the field they
usially predunee a Few berries, and the third susmer a orep
worth pieking for its commercial value.

L.ow bush hybrids resulting {rom a8 eross of Brocks, & high
bush (Vaccinium corymbeswm) from New Hampshire, with 2 selected
low bush tiuoberpy (Vaceinium angustifolium) Crom the same sbate,
have been carried to the second generation. The very interssz-
ing results, from the breeders standpoint, Mr. Coville will ; \
discuss in a Puture publication.

From a practical standpeint these low bush hybrids promise
to bhe very valuable. Among them are plants yielding fruit
whieh ripens in New Jersey as early as that of the native wild
low bushes. The berries of the latter are small and insigid
but the berries of some of the early low bush hybrids are large
and of fine flavor. For ¥ew Jersey they promise excellent



Elia ohie +o AL,
Xil- 42D

Page 5.

berries ready for wmarket from June 15th to 20th,

Among other hybrids) plants can be selected whieh will
carry the blueberry sefson, in New Jersey, up to or beyond
the first of September.

¥hat are probably the best of the hybrids are known as
620 A and 830 €. They were selected from upwards of 3000
seedlings of the Brooke-Sooy croas. Brooks, 1 have already
explained, is a New Hampshire high bush, Its largest berries
are 14 mm or more than 1/2 inch in diameter. Sooy is a high
bush rom Xew Jersey, the lsrg¢g§ bherries of which reach 18 am
or sbout 5/8 of an insh.  onffle’two seedlings the largest
berries reach a dismeter of 18 mm, The berries of 830 C
are later and aversge a little larger than those of 820 A.
Since the parents of these hybrids were eressed the hetter
wild plants have been found. Some ef=the plants resulting
from crosses of these produced their Tirst berries Iast summer.(/5..)
Among these one berry 20 11 i» diameter was found. iR
This satisfactory progress |c2°pEifeve that the hest resulits of
the breeding work rest in the Tuture andleck forward to
blucherries an inch in diameter.

CULTURAL METHODS.

We now have at Whiteshog about twenty ive acres set with
blueherries -~ Twenty with seedlings from the Department and
five with plants raised from cuttings of the wild bhushes.

The land we are using is in the so-called Pine Barren
rezion of New Jersey, and has never been eunltivated hefore.
it was considered useless. It is sandy, and the sand is
gverliaid with a peaty layer from twe to eizht inches thiek.
Before plowing it is cecupied by a variety of hushes, many of
them o' the heath fanily, incliuding several species of blue-
berries and hmckleberries.

In preparing this land for eultivation we cut and burn the
brush and plow under the peaty turf; lesving the white sand on
top. it is desirable to plow the land a year or more heflore
planting and work it occasienaly with a disk harrow in ordeste
thoroughly kill the originsl growth. S0 mmech of this ats
of wunseleeted dlueborries that they come up elose to the bhetter
plants and get overlecked by the men who hoe.

The plants Trom the Lepartment, when sest in the field, have
mostly been as large as they could be grown in a two inch pot.
They are set 4 f't. apart in rows 8 ©t. apart. There is
1ittle doubt that this spacing will he Tound tos close Tor some
varieties and too wide Tor others -~ But all our plants so=far
ere dn trial.
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We practise clean culture sc far as the shortage of laber
veralts. The ney land on which masnure has never heen used
is not very weedy, but the young plants need hoeing twe or

three times during the summer, and frequent use of the eultivator

helps maintain good aeration of the seil, so essential te
vizorous growth.

IRRIGATIOR AND DRAINAGE.

gne important considepration which makes blueberries an
especially good auxiiiar ”eruyhggr us is the faect that we have
: ped ) labe Trrigdtion and drainage sw or
2I'ries, which can be used for the hlu
with but 1ittle additional expensc.s The cranberry bogs and
blueberry fields are underlaid with a hard pan two feet or so
below the lower level of the peat. Irrigation is provided
by the percolation of water through the soil ahove this hard
pan from reservoirs, which are maintained at a level some feet
higher than the bogs and Tields. These reservsirs influenee
the water content of the soil for a mile and more helow them.
in the epranberry hogs drainage is cared T y open ditehes
but in the cleanly cultivated bineberry fields open diteches
have not proved practical. Every shower washes in sand and
stops the Tlow of water. ¥e have therefore installed tile
drains. These are mostly satisfactory but in pericds of
heavy rain daring the growing season there is too mmeh surface
water. This checks the growth of the plants and we must find
some way of caring for it.

FERTILIZIEG.

PRUNING.

Yor each of the past two years our cranberry fertilizer
has been applied te the blueberries at the rate of 500 1bs.
per acre and the results have been excellent.

For eizht years the N. J. Agricultural Experiment Station
has earried en, at ¥hiteshog, experiments in fertilizing
cranberries. The results show that applications of Tertilizer
are desirable on certain kinds of ersﬂhezgyﬁiggﬁzswﬁile on other
kinds of cranberry land even small ameun¥s’Hro " toe muech
vine growth and decreasefl the yield of fmiit.

I suspect that, with blueberries as with cranberries, on
deep peat soils Fertilization could easily de damage.

gur knowledge of pruning hlueberries is rudimentary; bmt
we are very sure it is desirasble. We remove some of the
slder branches thus giving more light, air and root service
te the new shoets which start every year frem the hase of
vizereus hlueberry plants. 7P Last suwmmer I tried a short ecut
in pruming some low bush bybrids which promises well Tor this
class of plants. As soon as the berries were picked we




| Eliz LoWule “fa “,pé

Xil- 1120

M’QA

mowed off the plants with an elé horse mower, plowed and
cultivated close teo them and gave them a liberal applieation
of reﬁi} lhzer This wes done ahout the third weelk of July

f.l{mts have a niee lot of neow sprouts with fruit
m&: tm- a Tair erop next summer.

IESECTS AND DISEABES.

The grest quantities of wild hlueherries which are produced
in many parts of the country are prool of the comparative freedonm
of these plants from the ravages of insects or disease. This
does not mean that blueberries have not a mmltitude of enemies,
but that in their natural environment the balange eof nower
favers the hlucherries. As we bring thenm under cultivation
we make conditions more or less artificial. It is not natural
to have great Tields of blueberries only. Then they will
undoubtedly be planted on soild end in situations that ave
net se perfectly suited to their needs as these which the wiléd
plants ceccupy as the result of ftheir successful stmuggle with
other vegotation. This changing of the balaner of nature
will in time probably resalt in giving advantase to seme one
of the inseets or diseases to which blucberiies are mjtc%a

In the plantation at Whiteshog, where we are working with
native plants under almost natural conditions, we have had
very little trouble with either insects or diseass.

‘The only thing against which we are taking speci!‘ie = S
ventative measuregis a borer, the life history of which is
mich the same ss that of the raspberry borer. The adult
-beetie, during July, girdles a new sheoot Trom one te Tour
inches belew the tip. She gcocarifies the bark in two irrvegular
bands, approximetely ene quarter inch apart, and hetween them
deposits an egz, the shape and color of 2 miniature banana an
eighth of an inch long. ¥his soon hatches a mimite larva
whieh progeeds te bore its way down the stem. The first
summer it only goes twe cor three inches, hut the Tollowing
sumner it grows and travels much faster, making heles at interwvals
through which the frass is discarded. The stem dies,
froquently with Fruit ready to ripen. The borer grows to he
an inch or more long and continpues down intc the hase of the
plant below the ground level, neatly cutting off the stem
which it has killed two or three inches abeve the surface.

¥e guard against this damage by breaking of T the wilting
t.ips several inches helow the gin‘nto We have been doing this
for several years and it is interesting to note that now the
larger persentage of wilted tips is Tound on the wargins of hhe
‘ielhﬂ. This is probably becaunse the margins are subject
te infestation from the uncared Tor wild plants in the neighbor-
hood, while our work has protected mest of the field.
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The infant blueberry industry has twe pgreat safepuards
against the development of any insect or disease teo the peint
ef being a pest. A : ,

dne is the interest with which the ootential vests are
beinz studied by the men who have helped solve so many disease
and inseect problems Ter eranberry growers. Of these Dr. C.L.
Shear of the U. S. Dept. of Agriculture is most netable
the pathologists, and chiefl among the entymologists is Mp. H. B.
Searmell, who made a study of cranberry insects for the U. S.
Lept. of Agriculture. vhile stationed at Vhitesbog Nr.
Seammell emught the blueberry fever. He is now in commercial
cranberry work and is preparing t¢ become enc of the pioneer
Blucherry growers.

ihe second saleguard is the fact that individual hlueberpry
plants vary in their power teo resist the attacks of seme, it
not all kinds, of both insects and disease, and this 1, taken
into consideration in the ssleetion of vaprieties. Among
the insects whieh attack the hlueberry is one which deposits
its eggs in the stemsy §alls thersupon grow in whieh the larvae
develop. Year after year 1 have noted individual wild blue-
berry plants covered witly these galls, while the other plants
in the same thicket remained clean or with but very few pails.

Among the blueberry diseases which are under observation
is one which transforms nearly mature Crnit inte shrivied
mumries instead of the lueious berries they would normally
begome. Certain plants whose other good points led us te
consider them as a start for future varietios were found
especially susceptable to this smmmy herry disease and were
Gisearded. : :

BARVESTIRG AND YARERFTING.

In addition to eultural problems we have had t0o consider
these of piecking, packing and marieting blueberriss. The
picking is wmostly done by the wives and ehildren of our Italian
iaborers, who are paild 8¢ a quart. The berries are picked
direetly inteo erdinary quart bherry hoxes, wh;c}M are &hen
roughly graded accerding to the size and coler of the berries
on Lop. Fach hox is covered with paper. Far the poorer
Berries thie 1s plain, hut the ecovers Tor the better grade
carry oir name and brand- The boxes are packed in the
ordinary 32 qt. erates. 4

¥e have not as yeft picked a2t one time a whole crate of
any one of the varieties of blueberries selected for commercial
fruit production. The majority of the berries marketed have
ogen Trom the seedling nlants under triale These, being Tromw
selected parents, are much ahove wild berrics in average size
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and guality. The fruit Trom each bush, however, is different

from thatief every other bush, and much of it is very ordinary.
7P in eonsideéring the marketing problems we have tried te lock

forward to the day when we gould furnish thousands of crates

of blueherries; theroughly dependable in their surericr size
and quality.-

CLast summer about half of the erop of 500 crates went to
hotels, restaurants, steamboat lines ete. whieh ordered regular
shipments, once or twige a week, at a flat priece per crate =

for the scason. These regular customers received the
best of the berries, and the others were sent to a commission
house in Hew York. For the latter we averaged nearly or

guite as good a price as from the regular custonmerse The
average price received last sumrer was approximately £12.00
per bushel ¥, 0. B,
: who

It is encouraging that the regular eustomers,have hoen
buying cnltiveted blueherries for several vears are constantly
increasing thelr orders. They tell us that even at last year's
hizh prices bhlucherries were the post econemieal frait they
served. There 1s no waste - no bulls, no seeds of apprecisble
size, and blueberriecs keep well. Une eustomer who two years
age took two cratés twice a week last summer took eight crates
once s week. He says that our blueberries keep so well that
the saving in transperiation charges of one shipment over two
is well worth while.

FUTURYE PROESPECTH.

e believe that commercial blueberry culture has a great
future - that in a fev vears it will he yielding large revemes
from thousands of acres that are now waste land.

The most serdiocus check on the rapidity of this development
will probably be the difficulty of securing plants of the hetter
varieties. ¥You Inow tem years ago "they® said bBlusherries
could not be started Crom cuttings. ¥Mr. Coville's eareful
work has proven that “they" were wrong. We have proven that
blueberry cuttings ean be started with less elahorate cquipment
than that employed by Mr. Coville, hut it is not vet plain
sailing by any means, and our lesses are heavy. Last vear
they were 75% of all the cuttings put in.

#ith this handieap it is a slow process to work up a con-
siderable steck of plants Trom a Fingle Tine wild bush or o
single selected pedigreed seedling. This is true even
though we bud extensively to previde a larze amomnt of ecutting
material. By the way - these budded plants are not practieal
for commercial Truilt production. Even when set with the unien
well under the surface of the ground they continually send up
snrouts Trom below it. This necessitates removal of the
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sprouts two or three times during the season, which, for a
considerable ares, is impractical.

Thie year we are making nearly our whole sicek of hetter
plants inte cuttings. There will be approximately 100,000
of them, and we believe we can avoid many of last year's pit
falls. We are confident that there are ne insuperable
difficulties in the way of producisg large guantities of the
best planta; but while these diffieulties are beine overcome
there will, for a fev years certainly, be a shortaze of plants.

HOME GARDENS.

These better blueberries are very desirable in the home
garden both for their berries and their beauty.

it is a comparatively simple matter te provide comfortakble
quarters for blueberries in most home gardens. The regeisites
you remember are an acld peaty soil, pood drainage and a corstant
supply of moisture. Feat may be defined as vegetadble matter
decompesing under conditions whieh arrest the decompesition &t
& comparatively incomplete stage- For providing peaty
conditions in the heme garden partially retted sawdust may
be used, or partially rotted cak leaves or pine needles or
other leaves which rot slowly. i,eaves, such as naple, which
roet guickly will net answer the purpeose.

in lizhiter well drained soils the additien of six or
eizht inches of this partially decosposed vegetable matter
dug inteo the soll would bde sulficient preparation. The
peaty material ovides both plant food and the required sefdity.
In heaviggoils it is safer to diz 2 trench three or four feet
wide and ubout a foot deep and Fill with a mixture of 2/3 sand

te 1/3 of the peaty material. The af'ter care consists of
the maintainance of 2 muleh of leaves ahout the plants and
adeguate watering. J

Blueberries have no thorms and 'rar 211 the rear round beauty
few plants can compare with them.

In the ik (the younz shoots and leaves of smmy hlueberry
plants are a riech bronzy red. At this season the trial ficlds
and the hedges of wild bushes aleng our dams shew the greatest
variety of rich and delicate tintings- OUne plant has dark
bronzy leaves and white flowers, the next displays its clusters
of pink buds against the daintiest green. Other plants show
a harmony of pink buds with ruddy leaves or a contrast of green
and white. 4 cold spring brings the greatest variation of
color. Then, in early May perhaps, comes & day as warm as
mid~summer, and as with a touch of magiec all the blueberry plants
assume their work-a-day dress of green. For a fev days longer
the air is Tilled with an elusive spicy fragrance and the fine
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higzh orchestra of the bees; m&m»mamneammm
serious business ol perfeeting the fruit.

‘he bluebsrry Uields are never rore lovely than just before
the berries are ready to pick. The blue of the ripe berries
and the pink of those that are ripening eontrast charmingly
with the rich m foliare. Bef'ore the herries are all
picked the year's sprouts bezin to show above the tops of the
plants. These start at or near -the ground, and on well
established vigorous plants grow from three te Tonur Peet in
1 SOaSO0Ne Through Aungust nnd early September these nodding
gimir are the most conspicuous feature of the hlueberry

168

Hith the Pirst frost the reds flaxe up again. Most of
the plants are brilliant in autasn ceolering, some astonishingly
BOe As the same plants held the same place cach year in the
autusnal color secale there is great possibility of cholce for
om purposes.

In st er the eslor charm of the hincherry fields does not -
fail. The young wood of most of the plants has ped bhark,
varying in intensity of coler with the individeal plant. All
our fields of blueberries are irpegularly set with rather
dersey Piney'rccs, Though not fine speciments, they are riehly,
softly and a8 they rise in groups, measuring degrees of
blue distanece in this Tlat country as do hills elcewhere, they
are charming. The blneherryv?‘m‘ rabeve The Shapachale g ped

r}' r,\{ e -fo ;
acen, whichih e dretatte enki“stglg holdiag their brown leaves add more

amtmwﬁawmmﬂmmmiem:
rarely ecolored winter landscape.

CONCLUSION .

Slucherries are found from the “nlf coast to Labrador and
Alaska; in swvaups and hizh on mountain sides. The hetter
varieties we are developing in New Jersey may not be vell saited
to all loealities. The methods employed at Yhitesheg, however,
I am sure are wvell snited to developing better dlueherries for

- every loeality vhere they are already found. These metheds
inelude selection of the bhest local bhushes, and testing them
under cultivation with Me. Coville's underiying principles well
in mind. ’rheuirzheypmcvwmyhﬂnbcghﬂum
the best of them with the best plants from other loealities.

I trust that what 1 have said my attraect some pioneers to
this new branch of horticalture and that vou will remenmber we
are in the smarket for wild blueberry plants with berries as
large as & cent.
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