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UNITED STATES DEPARTMENT OF AGRICULTURE
WASHINGTON, D. C.

TESTING
PHYLLOXERA-RESISTANT GRAPE STOCKS
IN THE VINIFERA REGIONS OF THE
UNITED STATES

By Guonres C. Husasaxx, Pomologist in Charge of Grape noestigations, Office of
Horticellural Crops and Diseases, Bureeu of Plani Indusiry
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INTRODUCTION

During the vintage seasons of 1902 and 1903 the United States
Department of Agriculture undertook a careful survey of the grave
distriets of the Pacilic slope {fig. 1) and found thef most serious
devastating agencies threalened to wipe out the 225,000 -eres of
table, raisin, and wine grape vineyards. Of these destructive forces
the Phylloxrera vitifolive (Fiteh)and the so-called Californis vine dis-
ease were of prime importance. Lo southern Calilornin from 25,000
to 30,000 seres of vines had been lpid waste (pl. 13, and the entire
vinevard acreage of the Napa and Senoma Valleys had been destroyed.
In the Santa Clara Valley in 1003 the returns from the vineyards were
scarcely one-twelfth of what they had been in 1900, and the vine-
yards were practically gone. Inother bay counties similar conditions
were evident, and the rapidity of the damage was appalling. Con-
servalive calenlations showed that the loss due to the destruction of
vines in this State was nt least $1,000 a day. Considering that the
entire vinifera region of the United States was interested, and that
California_alone has an area adapted to grapes equal to almost the
whole of Franee, which was then producing 60 times the quantity
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‘of grapes annuslly, the magnitude of the interests involved and the
importance of a.ic'{;ng the industry—which was still in its infancy—
were apparent.

As verious means suggested by scientific and praetical men had
been tried and large sums of money had been expended to safeguard
the vinsyards with little beneficial result, it was evident that a com-
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F1oure 1.—Map of Culifernis, showing (by lorge black dots) the location iof the 12 experirent
vineyards of the Bureay of Plant Industry

prehensive, systematic investigation of the subject was needed to
save the industry from destruction.

A résumé of the viticultural investigntions in the vinifera regions of
the United States was published in Bureau of Plant Industry Bulletin
No. 172! and Department of Agriculture Bulletin No. 209,% giving
data on the investigations and researches made up to 1915, The

| HoaMaNy, Q. C. GRAPE IRVESTIOATIONS 1% THE VINIFERL REGIONS OF THE UNITED STATES WITH REP-
ERENCE TQ RESISTANT BTOCFS, DIRECT FRODUCERS, AND VINIFELAS, U, B, Dept. Agr., Bur, Plant Indus,
Bul, 172, B0 p,, llus. 19i0. R

" HusMaNN, (. O, TESTING GRAPE YARIETIES 1§ THE VINI¥ERA REGIONS OF YHE UNITED 8TATES, U.B.
Dopt. Agr, Bul, 209, 157 p., fllus, 1915,
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present bulletin supplements the phylloxera-resistant stock researches
reported in those bulletins and gives additional data relative to sub-
sequent researches along this line. A few brief statements relative to
the phylloxern are importaut.

PEYLLOXERA IN CALIFORNIA AND IN EUROPE

The phylloxers, which is not native in Californis, was introduced
into that State either from east of the Rocky Mountains, where it is
indigenous on wild vines, or from Europe, or possibly from both sources.
In 1880 it was found to exist in Sonoma, Napa, Solano, Yolo, Placer,
and Eldorado Counties. No careful investigations had been made at
that time of much of the regions farther south in the State. It prob-
ably existed in Bonoma County as eariy ss 1873, and it is possible that
it occurred in the Sonoma Valley and on the Orleans Hills at least 20
years previous o that time.

The insect was probably introduced into Europe on American vines,
being taken there aboubt 1858 to 1862, when tﬁe destruction of the
French vines from oidium was feared. From that period until 1885
it became widely scattered throughout Germany, Switzerlend, Aus-
tria-Hungary, Italy, Russia, Turkey, and Australia.

Innumerable remedies have been suggested and tried to eradicate the
phylloxera from vineyerds, but it is conceded that the only way to
combat 1t successfully is to reestablish the vineyards on resistant
stocks, except in the case of those that can be flooded cheaply and
sufficiently to kill the insects. Locations where this is possible are
poor vineyard soils and sites.

EARLY ATTEMPTS AT RECONSTRUCTION OF VINEYARDS

The varying soil (pls. 2, 3, 4, and 5) and climatic conditions in
California (Tabie 3, p. 16) have proved to be & great stumbling block
in the reestablishment of the vineyards on resistant stocks. As early
ns 1876, introductions and plantings of resistant vines were made by
some of the more intelligent grape growers. In the winter of 1880-81,
several Inrge orders werce placed for resistant vine cuttings from east
of the Rockies. Some of the earliest introducers from the start were
fortunaie in procuring resistant varieties well adapted to their loca-
tions, conditions, and soils, For instance, below the town of Sonoma
(pl. 6, B), near San Francisco Bay, selected riparias introduced from
Missourt showed some adaptability to the conditions there snd also
were congenial to the varieties grafted on them. When this was
noted, riparias {pl. 7, D) as a stock were planted indiscriminetely in
high and low localities and on various scils, particularly in the Nads
and Sonoma Valleys (pl. 5, A and B), the vineyards of which were the
first to be destroyed by the phylloxers. Unfortunately, in most
nstances the soil and other conditions were not suited to riparia,
and {ailures predominated. ' . .

Then, again, it was elaimed that the native grape, Vitis californica,
was rosistant.  Without any substantiation of this, by 1883 at least
300,000 of these vines had been planted as grafting stocks. Later
E%?u resis)tance was found to be even less than that of the labrusca.

1.7, C. )

A few years Iater it was found that the Lenoir (fig. 2, C) variety did
remarkably well in certain locations, and all who couid obtain them
planted this variety ss stocks. However, it was cbserved that these
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were useless on soilsnot well drained or soils which their zoots could
not deeply penetrate. It is now known thet they are not durable
graft besrers. :
The rupestris 86. George (pl. 7, A) was and is now gs indiserimi-
nately planted, and similar and more extensive mistakes are being

FioURE 2.—Varions L¥pes of grape Toot systems: A, Fleshy type; B, shalinw or spreading type;
C, desp-steiling type; D, oblique type

made with it. It is inadvisable to plant this variety for stock pur-
poses in cool situations on northerly slopes in the coast ranges or to
graft it with late-ripening sorts, or to attempt to grow it on shallow,
wet, very rich, or stiff cley solls in any locality. It requires ceep,
permesble soils in the warmer districts and locations.
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A, Vibeyord purlly deastroyed by Phptlarere citiafeli; 15, vivernrd portly destroved by Culifornin
vine dhiseases; O, viveyurd desitoved by diverse upencies
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A, Liverstore Saperiment Vineyurd; 15, Lodl Experimens vVimeyurd; O, Mountain View Experi-
ment Vineynrd




Technical Bulletin |46, U 5. Dept. of Agriculture
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EXPERIMERT VNEYA_D

A, Oakvills Experiment ¥ineyard; I, Sonomu Esperitent Vioeyarl; C, $tocklon Experiment
Vineyard
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Unprer aed Lower sicdes of lenves of four nntive Agnerinn specied of grages usedd oy stacks: A, Vi
cho o hatE, one-fonrth nninrel sine; 15,V diaiana, one-Finl it natural sixe; ©, 17, oo stelfou sy, ooe-
fourtht nusttrsl size; 1, V. derlundieri, one-sisth unturul sizo
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The resistant stocks mentioned and all others are good in soils and
under conditions to which they are adapted (Tables 5 and 6, pp. 25
and 26), but are less valuable or even worthless where they are not.

FACTORS IN RESISTANCE

. The resistance of vines to phylloxera depends upon their inherent
resistant character and their adaptation to soil, climatic, and other
conditions in which they are to be grown. When used as stocks,
their resistance is influenced in direct ratio to the congeniality existing
between them and the varieties to which they are to be grafted.
Therefore, to establish successfully a vineyard on resistant stoeks it
is necessary to defermine the resistants’ adaptation to the soil and
conditions where they are to be grown and the congeniality of the
varieties if is desired to grow on them.

NATURE OF PHYLLOXERA IN3URY AND INHERENT CHARACTER OF THE VINES

Vines of various species, particularly those of American origin and
their hybrids, possess varying degrees of resistance to the attacks of
phylloxera. Such resistance js manifest in the degree to which the
roots of the vines develop the characteristic swellings, nodes, and
tubercles resulting from phylloxera inj ury, and in the resulting health
and vigor of the vine. Those showing no injury in phylloxerated
soils are considered resistant. The rate at which those not resistant
succumb to the attacks of phylloxera determines the degree of
resistance that they possess. .

Vines upon the roots of which the phylloxera does not remain or
produce injury are said to be immune. The phylioxera usually first
punctures the end of one of the youngest roots near the extremity
and fixes itself there, . Soon thereafter, the swelling or nodosity of
the puncture appears. This constitutes the mildest noticeabls form
of the insect’s root injury.

The nodosity is whitish or pinkish and when seen under the micro-
scope somewhat resembles the head and neck of a long-billed bird,
and the insect causing it is as a rule found on the throat, or the angle
formed where the hend joins the neck. The nodosities decay more
or less rapidly in the different grape species. In the vinifers they
usually rot in a very short time. In the American species the nodosi-
ties remain sound for a longer time, the various species differing in
this respect. The size of the nodosities on the different species also
vary greatly, those on the vinifera being about three times as large
as those on the most resistant American species. DBetween these
extremes may be found all intermediante sizes. .

The number of nodosities caused by the phylloxera varies greatly
on the different varieties. After the formation of a considerable
number upon the rootlets, the insects, having multiplied gradually,
eventually attack the relatively larger roots. When esncerous
patches of decomposition are found on these roots tuberosities oceur
and the vine is greatly weakened. Wherever tuberosities are found
there are also nodosities, but the reverse is not true. On some
grape varielies nodosities may be found on practically all of the
rootlets, while on others there may be practically none.

Varieties of some of the American species are not injured by the
phyllosera any further than that a few nodosities form on the roots.
Such vines have a very high resistance. In fact, the resistant ratings
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of the different species are based on a determination of the relative
number and size of nodosities found on the roots. In order to indicate
somewhat definitely thie resistance to phylloxera (not the value of
the stock), viticultiral scientists have adopted an arbitrary scale of
ratings in which the maximum of resistance or immunity is taken as
20, while absenco of or no resistance is zero. In sccordance with this
rating, Viala and Ravaz 3 drew up the following seale of resistance of
different species: Rotundifolia, 19; vulpina (pl. 7, D), riparia, rupes-
tris (pl. 7, A), and cordifolia, 18; berlandieri (pl. 6, D) and monticola,
17; cineren, aestivalis (pl. 7, B), and candicans (pl. 8, C), 15; longii
and pova mexicans, 14; bourquiniana, 12; labrusca (pl. 7, C), 5;
vipifera, 0. According to this, Vitis rotundifolia is rated highest,
with 19 points, which for all practical purposes represents sbsolute
resistance, whereas the vinifera show 0, or no resistance.

ADAPTATION TO SOIL, CLIMATE, AND OTHER CONDITIONS

The resistance of a vine to the atiacks of the phylloxera without
serious injury is influcnced greatly by the adaptability of the vine to
the climatic {Teble 3) and soil conditions (see descriptions of experi-
ment vine%ard sites) in which it is grown, These cither inerease or
diminish the vigor of the plant and retard or favor the repairing of
the insect injuries. ‘The soil and the climate also affect the resistance
by favoring or hindering the appreach, dissemination, and netivity
of the ingsect. For example, sand of a certain fineness is an obstacle
to the insect in going from the surface of the ground to the roots of
the vines and from one vine to another.

Climatic differences also affect the multiplication of the imsect.
Also, a vine variety which in one locality has splendid resistant
gualities perishes in snother locality having the same soil but a dif-
ferent climate, or in another locality having the same climate but 2
different soil. 'This is due not only to the adaptability of some species
to moist and others to drier soil and the like, but also to the habit of
the root systems of the species (fig. 2), which vary from horizontal to
vertical, and to other characteristics of the roots, which vary from
thick to thin and from soft to hard, with intermediate grades betwcen
these extremes. It will readily be seen how a horizontal-root system
would suffer in & dry scil and & hot climate, also what » punishment
it would be for a desp-rooting system to be planted in a shallow hard
soil or a moisture-loving variety where there is but little moisture.

Congeniality, or the lack of it, cxisting between vine varieties when
grafted on other vine varieties also has its influence on phylloxersa
resistance. Ifor imstance, varieties lacking in congenislity would
make & comparatively weak growth and thus succumb more easily
to phylloxera attacks. Other causes—and there are many—affect
the resistant qualities of vines; and it is with the study of the adap-
tation of resistant varieties to varying conditions that the researches
here reported are concerned. Under favorable conditions of soil and
climate a variety will frequently prove more resistant than one that
has greater naturcl resistance but is not adapted to the particular
conditions. Thus, the Lenoir in many localities in California on
def(zip loose soils (fig. 2, C) is an excellent resistent as an entire plant
and hes been largely planted in this and foreign countrics for its

1 VIALA, 12, and Ravaz, L. AMERICAN VINES (RESISTANT SYOCK); THEMR ADAPTATION, CULTURE, GRAFT-
:.T.».ﬂ ARD Dtal‘tsm-wmlom Prapsl, of Ed, 2 by £, Dubols und 15, L Dwight, 1t 3, pp, 198,100, Sun Fran-
slseo, 100




TESTING PHYLLOXFERA-RESISTANT GRAPE STOCKS 7

own fruit as a direet producer, but investigations * show that it
should not be used as a graft bearer. Again, the rotundifolia, which
of all the species is rated the highest in resistance to phylloxera, is
uncongenialp to vinifera varieties and therefore valueless as stocks,

The waste of money spent in the reestablishment of vineyards in
Californis from the first appearance of phylloxera to the present time
can not cven be approximately estimated. Considerable losses of
vineyards are likely to occur in the more than 400,000 acres planted
in this State during the lest 10 years which are not on resistant
stocks. That the destruction of California vineyards has been con-
tinuous in recent years is evident from the fact that the annual
yields of grapes during the last three years are practically the same,
although %urge acreages have been set out each year,

Soms of the direct, causes of these results are the planting of non-
resistants, or of resistants not adapted to the conditions, and graft-
ing on these stocks vinifera uncongenigl to them or not suited to the
loeal conditions; the introdustion of foreign resistants not true to name;
and improper cars and mansgement of resistant vineyards, such ag
allowing roots to grow from vinifera tops grafted on resistent stocks.

Furthermore, in ante bellum days, when labor and production costs
were less than half of what they are at the present time, California
nurserymen began to furnish growers with resistant stocks and
vinilera grafted on such stocks, but they found themselves undersold
by Ioreign nurserymen who were delivering them for slightly more
than half the cost of producing them hers. Sinece the introduction
of grafted vines is forbidden by the Federsl quarantine, California,
nurseries carry only rupestris St, George, compelling growers who can

not obtain other resistant stocks to plant either rupestris St. George
or nonresistant vinifera varieties,

FOREIGN DETERMINATIONS AR TO RESISTANCE INAPPEICADLE IN AMERICA

In the portions of the United States where the vinifera varieties are
commercially grown, soil, climate, and other conditions differ 80 much
from those of %ﬁ-ance that it is not often safe to accept the resistance
ratings given by French viticulturists to the different varieties.
This 1s very forcibly shown by the experience with riparia varieties
so largely used by the French'in the past, but which are adapted to
few grape localities in California, Iso, the French vineyards are
s0 largely located on limy soils that the abi]itﬁ of resistant stocks ta
endure caleareous conditions has entered much more largely into the
varietal ratings than is necessary for stocks in Celifornia, making it
plain that the resistance standards established by the French can
not be accepted as infallible in America or, in fact, serve as more than
general guides for American viticultural investigators or vineyardists,

Of $he 23 species of grapes native to North America, 14 have been
found sufficiently resistant to merit the attention of the viticulturist
and have been under test in the experiment vineyards of the United
States Department of Agrieulture. Table 1 shows their natural
habitat, the jocations, sites, the type of soil they prefer, the habits
of the vines, their root systems, the relative season of leafing, flower-
ing, and ripening of the {ruit, the ease or difficulty of propagating
them, their suitebility for either beneh or field grafting, and their
relative resistance to phylloxera, cold, dampness, heat, and drought.

+ Dusmann, &, C. Op. clt,




TasLe 1.—Cultural data of 14 American species of grapes whose varielies or hybrids are under lest as resistant slocks in. 12 experiment vineydrds

in Californial

.

Name and region of nativity

Preferred location

Beason of leafing,
flowering, and
fipening

Percentage of cuttings
taking root

Grafting adaptation

Resjstaiice to—

Phyllosera (out
of & possible 20):

Dampness

Vitis labrusea (northern fox grape):
‘Allegheny Mountains, {rom New
England to South Carolina.
V. candicans (mustang grape): -
Oklzhoms, Texas, and New Mexico.

V..aestivalis (summer grape): X
Southern New York to Florida;
westward to the Mississippi and
Missouri Rivers. .
V. linsecomii (post-oak or turkey grape):
‘exas. . .

V. monticols (sweet mountain grape):
Texas. -

V. berlandieri (little mountain grape):
Texas and Mexico g

V. ¢ordifolia (frost or sour winter grape):
Great Lakes to Florida, abundant
in Nlinois, Tennessee, Missouri;
and Arksnsas. .
V. cinerea (sweet wintet or ashy grape):

Wet thiekets; granitic soils..
Black waxy lands or adobe.

High, * warm, gravelly,
moist soils.

High, well-drained timber
lands, granitic gravelly
clay, compact, deep,
rich river-bank soils.

Low limestone hills; does
mgl)ltsierately wellinsandy
soils,

Tops, sides, and bottoms
of limestone hills.

Deep; rich, loose soils on
river banks.

40

Tlinois to Texas.

V. c%amplni (adobeland grape):

'eXas.

Limestone hills; adapts
itself to s variety of soils,

Vigoroug, medium-
sized climber.

Moderately vigurdus,
medium climber,

sized climber.

Vigorous, good-sized

climber.

Rather small;
grower.

good

Sié¢nder;medium
grower.

Vigorous, strong
climber.

Vigorous, strong
grower.

Vigorous,

spreading
grower, :

Vigorous, medium-

Large, floshy.
Vigorous, tender._...|

Rather large, hard,
phinging.

Medium size; hard,
and long.

Bushy, plunging

Strong and plunging. .

Strong, hard, carneous.

Large; fleghy, plunging

Large, ramitied,
plunging,

Very late_....ooo-.

‘Early to mediam._.

EENEINOIEDY JO 'IJEA 'S ‘0 ‘9 NILETIOH TYOINHOAL  §
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»
Y. doas:!tma {Texas Panbandle large
¥ oxss
V. longii (Solonis, bush or gule: grape):

~Texas Panhandle, New Mexico,
Kansas, and Colorado,

V. rupestris (sand, sugar, or rock grape):
From ‘the Rio Grande in Texas
northeasterly -into. Oklahoma,
northwestern Arkansas, southern
Missourl, Kentucky, and Tennes-
seg; - Cumberland =~ Mountains
north to Pennsylvania.
V. vulpina (riparia or riverside grape):
From Salt Laks east and from Tex-

as north in all the States as far as |

£0-miles north of Quebec.
V. bicolor (blue grape):

Northern  Missouri, Illinofs, Wis-
consin, Indiana, Michigan, Ohio,
Kentucky, Pennsylvania, New
York, New Jersey, Maryland,
and Ontario,

Bandy, limy soils

Ravines slong  streams.
Cretaceous, generall
rich, sandy, molist, al-
ways fresh sofls.

Open places in poor soils
and along gravelly banks
and ravines.

Moist, loose, sandy soils
along crecks and river
bottoms.

Black sandy and red sili-
ceous soils,

Glender, fair grower. ..

Bushy, upright, vigor-
ous grower.

Vigorous, short, bushy
grower,

vn‘;orous; medium
size.

Fair grower

Numerous, thiek,
deeply penetrating.

Large, ramified, hori-
zontal, hard,

Long, slendsr, -or
strong, plunging.

Long, thin, slender,
ard, wiry, rami-
fled,

Rather hdrd, large,
plunging.

1 Abbreviations nséd in this table: Under grafting, B for bench, F for field; under resistance, F for fair, G for good, and. V for very.

SM00LS HIVED ILNVISISTU-VIAXOTIAHD DNIISEL
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COOPERATIVE EXPERIMENT VINEYARDS

To afford facilities for a comprehensive study and sdaptability
tests of phylloxera-resistant grape varjeties, 12 experiment ving-
yards have been estsblished in California af different times, one &t
the United States Plant Introduction Garden neer Chico and the
others at Colfax, Elk Grove, Fresno, Geyserville, Guasti, Livermore,
Lodi, Mountein View, Osakville, Sonoma, and Stockton, in coopera-
tion with growers in these grape-growing centers. These vineyards
are located on the Jeading soil types at different altitudes, at varying
distances from the ocean and other bodies of water, an under dif-
ferent climatic and other conditions {fig. 1), a brief description of
which follews. The soil descriptions are from data furnished by the
Bureau of Chemistry and Soils, and the wenther data are taken from
records furnished by the San Francisco office of the Weather Bureau
and from observafions made in the vineyards. Correlation and
mechanical analysis of the soils and fuller f_:gmat,lc date are given in
Bulletin 172 of the Bureau of Plant Industry.®

‘Attention is called to the fact that each of the afcrementioned
experiment vineysrds © was located on land just cleared of phylloxera-
infested vines, so that these sites and vineyards adjacent to them
were full of phylioxera. Furthermore, in the Frespo and Oakwville
experiment vineyards {the plantings in these two vineyards con-
jointly including all the so-called phylloxera-resistant stock varie-
ties that the department has had under test) the roots of the vines
were apnually inoculated with phylloxera to make absolutely certain
that they were enabled to resist the attacks of this insect under the
various climatie, soil, and other conditions found in the different
experiment vineyard locations.

GENERAL PLAN OF PLANTINGS 7

In the Chico varictal vineyard only 2 vines of each variety have
been planted, whereas in il the other vineyards the plantings, for
comparative tests and study, were made in regular checks of 10
vines of each varisty except in instances where nothing definite was
known of a variety, and plantings of a less number (usually 5 vines
ol & varicty) were made for a prehminary study. Each vine received
its block, row, and vine number. A complete history and sccurate
records were kept from the time of planting. Their behavior was
closely noted, detailed descriptions were made of the vines, end their
value and adaptability to different conditions recorded.

CHIGO VARIETAL YINEYARD

The Chica variets]l vineyard is located at the United States Plant
Iotroduction Garden. (Pl 2, A} The alluvial soil, composed of
Innterial brought down from the mountains and hills on the east, Is
8 to 12 feet deep and is underlain by a body of sandy waterworn
gravel and bowlders, which always carry water. The soil is of light

texture, varying {rom s light loam to heavy, fine sandy loam, the

F Tgsuany, O, O 1000 Op. cld,

& Acknowlsdpmiont 15 wade to the property ownars of ihe varions conperative experiment vinoyard
ai{ta{; ml: 1§\u vary courteatts coaprmation wt all tines extomded to ropresentatives of the U. B, Deportinent
of Awrieniture, *

TIn the cure uhd maintennacs of the Californin gxporiment vineynrds and in prosecutlng resesrches in
tirazn, Ciewrge . Husmnny, pomitogist {1y chwrpe of prape tnvestigatioug, ls assiated by Fred L. Huswann,
superintendont, sud Tlmer Saysler, awsociaty pomtologlst,
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heaviest being loam. It is well drained and easily cultivated. The
heavy, fine sandy loam consists of 36 to 36 inches of fine sandy loam,
underlain by very fine sandy loam, ususlly conteining some gravel.
The light loam has 10 to 15 inches of fine sandy loam underlain by
a heavier structure closely approaching loam. The largest area of
this soil is found about Chico, bus similar soil oceurs in the Feather
and Bear River Valleys. ’

At the Chico vineyard are being sssembled and maintsined two
plants each of grape varieties that prove of special value for specific
purposes, together with grape immigrants from ell parts of the world
mtroduced by the Office of Foreign Plant Introduction.

COLFAX EXPERIMENT VINEYARD

The Colfax experiment vineyard was established on the property
of Louis Cortopassi in the Sierra Nevada Mountains. (Pl 2, B.)

The soil, which is usually fairly deep, well drsined, and hilly, ongi-
nated in the decomposition of the Mariposa formation, consisting of
dark shales or slates, sandstone or quartzite sandstones, and conglomer-
ates. The large proportion of iron present from decomposing vol-
canic-rock material when exposed to perfect weathering gives the
soil a deep red color. Dark, sheliow, conglomerate rocks sometimes
outerop in spots, and rock fragments occur. The first few inches sre
often dark red, from the accumulation of organic matter. The frst
§ to 18 inches are ususlly brownish red clay or clay loam, underlain
by 3 to 6 fect of red clay or clay loam, with partially decomposed
and weathered-rock formation, giving the soil & yellow appearance.

Rock outerops of conglomerates, chert, and slate occur in the higher
portions,

The native vegetation is manzanita, chaparral, live osk, and
yellow pine. The Colfex district is unique in the diversity of fruits
grown on sidehill locations.

ELK GROYE EXPERIMENT VINEYARD

The Elk Grove experiment vineyard is on the property of the Colo-
nial Grape Products Co. in the Sacramento Valley plein. (Pl 2, C.)
This plain is gently undulating, with frequent low mounds and inter-
vening depressions commonly called hog wallows and occasional larger
but locaily inclosed basinlike depressions. Surface drainage is mod-
eralely well developed. The occurrence of compact heavy subsiils
is usually accompanied by indurated or cemented substrate or layers
of hardpan. Subdrainage is vestricted, which during and immediately
following the winter rainy seasons renders the soils cold, wet, and boggy,
with water standing in the depressions.

The soil of this vineyard tract strongly resembles both the San
Joaquin and the Maders series. The surface is Madera loam—elay
loam of dark-brown to light reddish or sometimes yellowish brown
color—9 to 18 inches in depth and is frisble when in favorable con-
dition of moisture. The subsoil, occurring 9 to 18 inches below the
swriace, varies from 7 to 13 inches in depth and is & heavy, compact,
senucemented, dark to yellow-brown clay, grading to hardpan.
Underneath the subsoil is & hard stratum of hardpas. The soil and
subsoil material are retentive of moisture and under favorable con-
ditions of drainage, irrigation, cultivation, and depth to hardpan are
well adapted to vine culture.
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FRESNO EXPERIMENT VINEYARD

The United States Experiment Vineyard near Fresno, Calif,
SIPL 3, A) was established on the property of the Fresno Vineyerd Co.

he soil is the Sen Joaquin sandy loam. The fact that it is an out-
lying isoleted portion of soil of this character accounts for the in-
creased depths to hardpan and the sandier subsoil immediately above.
The San Joaquin sandy loans are confined to lands adjacent to the
lower foothills on the eastern side of the San Joaquin ami Sscremento
Valleys, where 75,000 acres near Fresno, 6,000 acres near Stockton,
and 265,000 acres in the vicinity of SBacramento have slready been
mapped. The soil is light red in eolor, granitic in origin, and com-
posed largely of sharp, angular particles. The surface is rolling and
senerally covered with hog wallows and small mounds.

In this plot two varieties of soll were recognized, nemely, an adhesive
sandy loam, closely approaching a true loam, and a {riable sandy loam.
The former retains moisture longer than the latter, which is a deeper
soil of lighter texture. In leveling the plot the natural soil conditions
were disturbed, the depth of the sticky adhesive sandy loam was
decressed in spols, and Iree sandy loam was exposed in other places,
causing the hardpan underlying the plot to occur at depths varying
from scarcely 20 inches to more than 6 feet, whereas the sverage
depth is 3} fo 4 fect below the surfece. This hardpan, which always
accompanics Ssn Joaquin sapdy loam soil, is & red iron-sandstone
substance cemented by bydrates of iron and alumina combined with
clay. When this cecurs at 2 feet or less below the surface, blasting is
necessary. 'Lrees and vines thrive when the hardpan is broken or
where it lies at o sufficient depth below the surface.

The soil of the plot above the hardpan contains alkali varying from
less than 0.05 to more than 20 per cent; in the lowest grade soil, bow-
ever, no alkeli is visible. Of the salts, about 2 per cent are potassium
and more than 90 per cent are chlorides, about as follows: Caleium,
50 magnesivm, 25; sodium, 15. The vemsainder consists of caleium
sulphate and bicarbonate of soda. The depth of the water table on
the tract nverages 8 feet.

This is the second in importance of the experiment vineyards of the
United States Department of Agriculture. 1t was purchased by the
Tederal Government in 1923, since which tine it has become impor-
tant as & place for viticultural research.

GEYSEUVILLE EXPERIMENT VINEYARD

The Geyserville experiment vineyard was established on the prop-
erty of Joha D. Bosch. (PL 3, B) The soil consists of a untforin
dark gravelly loam to a depth of 2} to 3 feet with a subseil of light or
yellowish brown color, similar in texture to the topsoil. The soil is
very meliow and carries copsiderable humus, which enables it to retein
moisture well. This type of soil extends over considerable areas alon
the streams and the floor of the Sonoma Valley, having been washeg
from the shale, schist, and conglomerate hills. Soils of this type pro-
duce some of the choicest red and white grape juices of the State.

GUAST! EXPERIMEN ' VINEYARD

The GuasH experiment vineyard, in the San Bernardino Desert, was
established on the property of the Italian Vineyard Co. (PL 3, C)
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The soil, mapped as Maricopa gravelly sand and washed from the
Sierrs, Madres, is a gray-brown gravelly sand of a texture uniform to
an unknown depth. The surface is compact when untilled, because
the sharp angular sand in its composition becomes somewhat cemented
by the organis matter occurring in the topsoil. At a depth of 3 feet
it is more concentrated and often yellowish from the oxidation of iron.
It iz almost entirely granitic and contains quantities of undecomposed

otash and feldspar particles, which would indicate that there would
Ee abundart potash for the maturing of grapes. It covers most of the
San Bernardino Valley floor and when thoroughly cultivated holds
moisture well, the fine sand and silt giving the capillary power to
bring water up from below. Two of the %argest vineyarcfs of the
world are in this valley, on similar soil. As the phylloxera was not
known to exist there, the plantings in this experiment vineyard were
principally vinifera varieties. However, phyiloxera-resistant stocks
wera 1ncluded in the tests, to supply information relative to the
adaptability of such stocks to that section,

LIVERMORE EXPERIMENT VINEYARD

The Livermore experiment vineyard was established on the propert
of C. H. Wente. (Pl 4,A) The vineyard has a very uniform, Feve ,

alluvial soil, derived from decomposed shales and schists, and is
full of rounded gravel washed down from the surrounding mountains.
The surface soil is a dark-brown gravelly loam; the second, third, and
fourth feet are gravelly sandy loam, replaced by gravelly sand in the
fifth foot. The humus decreases with .the depth, while the .glra.vel

incresses, varying from 30 to 59 per cent. The proportion of clay is
greater then that of silt, which gives the soil a very heavy appear-
ance, the gravel sticking together very tightly when dry or packed.
There is no alkeli in the soil, but ground water is encountered at a
depth of 5 or 6 feet in some places. These soils are common over the
Livermore Valley, and grapes grown on them produce a superior white
juice of the sauterne type.

LODI EXPERIMENT YINEYARD

The Lodi experiment vineyard was established on the Lawrence &
Murray property. (Pl 4, B.) A large body of this soil exists
between Lodi and Acampo.

There are two variations in the plot. Phase No. 1 is 2 brown, free,
sandy loam, underlain below 4} feet by a more adhesive light-brown
or yellowish sandf' loam. Occasional iron concretions give the sub-
soll o mottled color. The soil has good capillarity, and the water
table occurs at 5 te 6 feet. Phase No. 2, an adhesive sand, was
formed by an old stream channel. This is light-brown sand to a
depth of 3 feet, the subsoil water-washed sand, much looser in textura
and lighter in color, and dry to a depth of more than 6 feet, as the
soil texture Is too loose to exert much cepillary force. There is no
bardpan or alkali. The soils, however, are deficlent. in lime, but other-
wise they are very productive, comparsatively level, unirrigated, and
easily tilled. This locality is well known for its table grapes and as
a table-grape shipping point.
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MOUNTAIN VIEW EXPERIMENT YINEYARD

The Mountsain View experiment vineyard was established on the
property of Mrs. Caroline Distel, on the west side of the Sants Clara
Valley. (Pl 4, C.)

The soil is a gravelly Placentia sandy loam. The first 12 inches are
grevelly sandy%oam, dark brown from humus; below this, to a depth
of 4 feet, the subsoil becomes redder and more gravelly until sand is
encountered. It is well drained, but inclined to become too dry in
summer and fall. The surface soil at times becomes quite compact
and when plowed breaks up into hard clods. When tilled at the
right time 1t works into a very mellow condition. These soils are
from washings of granitic sandy shales and schist rocks.

Before the destruction of vineyards by phylloxera and other agen-
cies, the Santa Clara Valley was the banner wine-producing section of
California.

The following areas of Placentia sandy loam have been surveyed
in California;: San Jose, 61,500; lower Salinss, 74,000; Los Angeles,
66,000; San Bernardino, 87,000; San Gabriel, 48,000; end Santa Ana,
16,800 acres. Soils of this series occur throughout the Coast Range
of mounteins from San Francisco to the Mexican line, occupying
undulating portions of valleys close to the hills.

OAKYILLE EXPERIMENT YINEYARD

The United States Experiment Vineyard near Qskville, Calif.,
(pl. 5, A) was established on the property of the To-Kalon Vineyard
Co. The soil is & dark-brown or black gravelly clay or heavy losm,
containing & large quantity of organic matter formed in & swamp or
lagoon extending in past geological ages up Napa Valley from San
Pablo Bay, typical of the greater part of the soils in the valley floor.
On weathering, the shales, sandstones, limestones, lime conglomerates,
and large quentities of gravel with little erosion of edges are washed
down from the steep hills or mountains surrounding Napa Valley and
tend to form & heavy or clayey soil with only small gua_nt.ities of sand.
No hardpan or alkeli appears. The surface is undulating, affording
a fairly rapid run-ofl of surplus rain water, although in places the sub-
soil is somewhat wet during the spring months. ¢ irrigation is
necessary. The clay and silt in the subsoils greatly aid in retaining
moisture in spite of the 20 to 40 per cent of gravel that they contain.
Cultivation reduces the surface to & good mulch.

When grape culture in Napa Valley and the adjoining foothills
became an important industry, a reputation for the superior qualities
of Napa County wines, especially its white wines, was rapidly made,
and it has remained one of the leading juice-grape sections of the
State.

This property was purchased by the Federal Government in 1923,
since which time it has rapidly become the most important experiment
vineyard of the United States Department of Agriculture for viti-

cultural research.
SONOMA EXPERIMENT VINEYARD

The Sonomsa experiment vineyard was established on the property
of the Gundlach-Bundschy Wine Co. {Pl.5,B.) The soil is of rather
poor quality. To a depth of § or 10 inches it is & gray loam, more
easily tilled than its texture indicates. The subsoil is cluy to a depth
of 6 feet, showing ut 4 {eet an increase of sand, from light brown to &
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yellowish brown in color. The soil is found near where the weathered
shales from the surrounding hills have been partially broken down
and transported into the valleys, where they decompose. The soil
usuelly occupies small undulsting ridges or elevations snd is sur-
rounded by the dark-brown alluvial clay loam of the valley floor.
The surfece drainage is good, and alkali is not present in injurious
quuntities. This soil occurs over extensive areas in the Somoma
Vulley and in the adjacent bay regions and produces superior white
juices of the Riesling, Chasselas, and Traminer types.

STOCKTON EXPERIMENT VINEYARD

The Stockton experiment vineyard was established on the property
of the San Joaquin Valley Realty Co., on Stockton clay-loam adobe.
(P1. 5, C.) This type of soil, locally known as biack adobe, was laid
down in a swamp or tidal marsh in quiet water, the decomposing
vegetation giving it a black eolor. It is a clay loam in texture, adhe-
sive and sticky when wet and very hard when dry, cracking into large
cubical blocks full of small cubical fractures. Bufficient rain slakes
the clods readily. If cultivated when neither too wet nor too dry,
the soil is friable and pulverizes well. The subsoil is a light-yellow
silt loam, usuully separated from the surface soil at s depth of 2Y4
feet by a thin stratum about one-half inch in thickness, of rather soft
marly or caleareous hardpan, which is not always continuous and is
often broken or disintegrated. Roots and water readily penetrate
the subsoil, often passing through the hardpan. The depth to the
water table varies from 34 to 6 feet in wet seasons and from 6 1o 10
feet in dry ones. This variation is influenced by a thin, marly hard-
pun, which appears to hold the water down under presstre,

It is somewhat difficult to estublish vineyards on these soils, but
when successful they are very productive and lasting. Grapes for
diverse purposes are grown on them. One of the largest grape-juice
estublishments in the world is located near Stockton, and heavy ship-
ments of table grapes grown on these soils are made. Soils of this
type In California huve been mapped as follows: Stockton, 53,312
acres; Hanford, 5,470 acres; Fresno, 5,664 acres. This soil covers
many thousand acres between the Marysville Buttes and about
North Durham in the Sacramento Valley,

DATA CONCERNING THE EXPERIMENT YINEYARDS

Data concerning the 12 experiment vineyards are given in Tables
2 and 3.
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Tasie 2.—Location of the 12 experiment vineyards of the Burequ of Plant Industry
in California, their elevation, year established, number of resistant vine varielies
in each, and year when discontinued

Estab-

Resisient
Location of vineyard El_fr:g%;on hlliihsegrii:?g vine varid

py sties

Chico, Butts Co., 4 miles south of town

Colfsx, Placar Co., 154 mitas sputhwest of town. ...
Lix Grove, Sacramento To., cno-fourth milo south of town_
Fresng, Frastyo Co., 4 miles southenst of town_ ...
Geyservilie, Bononta Oa., immediately east of town__
Quust!, Son Bernardino Co., at the station,

Livermore, Alamedn Co., 3 milas south of town

Laxli, Sun Joaguin Co,, oe-fourth mile northesst of town
Ilountrin ¥iew, Bsuta Clarg Co., 2 mites west of towe
Qukvilly, Napa Co., one-bulf mile wost of thwn. ___._
Scroma, Sonenis Co., 2 miles sonth of town

Stopkton, San Jeaguin Co., I mnile southeust of town

TasLE 3.—T'emperature and ratnfall i the 12 experiment vineyards of the Bureau
of Plant Industry in California
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TabLE 3.—Temperature and rainfall al the 12 experiment vineyards of the Bureau
of Plant Induatry in California—Continued

PRECIFITATION (INCNES Y
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GRGWTH RATINGS OF PHYLLOXERA-RESISTANT STOCES

In Table 4 (in which the parentage follows the name if the varietal
designation does not give it), the upper numbers after each name
in the column headed “Experiment vineyard’ show the years when
the vines were planted, and the lower numbers show the growth
ratings, which in all cases were made in the fall of 1920, except that
those at Mour tain View were made in 1912 and those at Livermore
in 1914. Growth ratings later than 1920 were not secured for those
vineyards, which were discontinued that year.

TaeLE 4—Tests of Phyllozera-resistant grape siocke in the 12 experiment vineyards
in California, showing the number of yeers since vines were planfed and ther
relative growth ratings :

Experiment vinayard

1

Gayserville
Livermora
Mountain View

Adobe Qiant (Vitis longii):

Years planted

Qrowt ratinﬁ.. S
[AesLivalisxmonticoln} X (riparia

rupestris, No, [&4-5)

Years planted

Orowtn raling
(Awl!\g'glis Wrapestris) Xriparis,

[

Ko.
Yeuwre planted. ..
Grow1l ratiog. -.
Alicante Bouschet xco

|4
Alicante Bouscliet Xriparia, No. 141-A:
Years planted......
Qrowth Tating. . ...
AramonXriparia, No. 143-A:
szgnnl.od.-.-.. .
Qrowlh ratiog

85973°—30——3
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TADLE 4.-—T'esla of Phylb)a:era—reststant grape slocks in the 12 ecperiment vineyarde
in California, showing the number of years since vines were planted and theii
relative growth ratings—Continued

Esperiment vioeyard

Elk Grove
Cleyserville
Livermaore
Mountain View

Ammon)(rupesms Gangin, No, I3
Years

Bo

Growth ratf
Aramon X rapestr| s Ganzin, No. 2
Yeoors planted. ...
Growih rating
..\mmonxrumsms Ganr.in No. 0

Bw

Yen

Gm“lf mting
Arizenlea Phoentx (V. arizonica):

Yaury panted

Growth Mg oo s
Australls (V. longil):

Yaurs planted..

Growth rating..
Barnes {V, ¢hain ‘_;{:n 'H

Years planto

Growth rating
Berlandierf, Mo, }!

Yoara planted

Qroxth rating
Berlandier], No.

Yesrs planted

Growth Tobing. - oo veemama s
Berlandieri Lnfont. No.0:

Years plant

Qrowth rutmg
Borlnndlerixriparla, No. 53 E. M.;

Years ? antad

Qrowth rating
Terlandteri Xriparin, No. 3¢ 12, 1

Yeours plantad

Growth mting
Berlandiert Xriparia, No. 18

Years plapted ...

Crowtly reting. _
BorlnndleriXriparia,

Years planted....

Qrowkh rating. __
Borlandiorl Xriparia,

Yoars plunted. .

Orowth rating.. .
(Bonr!squoumeestr 4

Caleicoln, No. 13205

Years plaoted..

Qrowtn rating. .
Cub&:rnetxberlandier .

by 6&11‘5 piant N!

Csbamel)(rupestris Ca
)lammi

Qrowt ing__
{C12i2n9ereax rapestris) Xripar

Tears
Orowti
Column baud Xripar .
Youars Flnut_ed_-_-.
Growth rating__
Oolumbaud ¥ rupestris:
Years Mantaed
Qrowth rating
Cord![ollax;-:paria, MNo. 1251
Yeors pianted ]
Growth by v ee
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TaBLE 4.—Teats o{oPigyUozem-resistam
wing the number
ratinge—Continued

in California, &
relalive growﬂ’i

grape slocks in the 12 experiment vineyards
of years since vines were planted and iheir

Exmeriment vineyard

Elk Qrova

Ceyservilla

Mountaln View

AETI -
Growth ratlng

Dog Ridge ¢V, champinl):
Yenrs glauud._
Growth rating_ ... __

Hoxgomp (SolorisXIlnsecom

" 80ry Rlanl.ed_.

Crowin rating. ...

ﬁa §5

o
tl.:c:

Joly {V. champini}:
Yenrs planted

Growth rating . __
Iudgs (Y. doanlana}:
"ears planted
Growth ratlng. .
MontleolaXriparis,
Years planted

Growth ratin

Growth milog..
Monticolaxrlparis,
Years E)Ianted.
Crowts: reting_
MonticolyXrpestris:
Years planted

Growth rat iog
Motiey (V. doaninnn);
Years planted

Growth rating_ .
Mourvedre X rupestr
Yeurs planted._
Growed raling_ .
MourvedreX rupestris,
Years planted

Growih rting_ .. _____
Pinot Bouschet ¥riparia, Ne, 300!;
TYears planted
Growth raling. ..
Ploot Wrapestiris, Mo, 1305
Years nianied

Growih ratlng

14

14
92—

B

B B

Bo

B

13
100

13
10G

Yeats pinnted

14
o0

14
B+

13

Growth rating

50—

Riparia Fronce:
Years pinnted .

14

Growlh ratiog_ .. _._______
Riparie Gloire:
Yenrs pionted

£0-H
13

Orowth m:in;z
Riparia Grand G
Years placied -

bre:

25—

Crowin ratlog. .
Riparis u Grand Feu
Yonrs plupted

Growth milng
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Tapre 4.—Tests of Phyllovera-resistant grape stocks in the 12 experinent vineyards
in. California, showing the number of years since vines were planied and their
relalive growtk ratings—Continued

Experiment vineyard

Mountain View

Livarmors

Riparls Martineau:
Years planted
Growth ratlng .

Rlparla Ramond:
Years planted..
QGrowth ratlng.

Riparis Selacled:
Years plantod
QGrowth rating_ .

Riparlaxberlandier, No, 161-4%:
Years plonted..

Growth ratin

Ripariax {cordifoli

106-3:

Years plunted
Growth rating
Riparia Gmml Glabrs} Aramon ropes-
trig, No, 4110;
YGEH‘S nlnntarl
Cirowth roting
Rlparia Xrupestris, No. 101:
Years planted
Growth ratiog
Riparla)(ruf)mtns, No. 101-14:

Orow?, JEI rating
Ripnrianu est.rls, Nao. 108-103:
Yeurs E
Qrowtl rating
RipariaXru estrls, No. 2306
Years planted._._
Growth rating. ..
Ripnr!anu estris, No, 3300:
Years planted
Qrowth rating
RlpmiuXru tris da Jaeger:
Years planted
Growth rating
R! nrigo i{ (rupestris X Arnmon) Jaeger,
9, 201:
Yoars planted
Growth mting
Ripurie Xrupestris Remond:
Years planted
Growth rating. - __
Rupestris des Causetten:
Years plonted....
QGrowth rating
Rupestols des Semis, No, 81-2
Years planted
Growth rating
Rupestris Qenzin:
Years planted
Growth rating.
Rupestris Le Renx:
Years planted
Growth rating.
Rupesttiz Martin:
Yeurs pinnted
Qrowth ratiog. . . ... .. -
Rupestris Metallica:
Years planted
(Urowth ratiog
Rupestris Mission:
Years planted
Qrowth ratlog
Rupeatris Othello:
Years planted
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TasLe 4.—Tesis of Phyllozera-resistant grape slocks in the 12 ecperiment vinegyards
in California, showing the number of years stnce vines were planted and their
relative growth ratings—Continued ’

Experiment vineyard

Varlaty

Mountain View

Elk Grove
Livermate
Stockton

Ttupesteis Pillans:

Yenrs planted

Qrowta rating
Ttupestris 8t. Georga:

Yoors planted

Qrowtn rating
Rupestrisx berlandieri, No. 215-A:

Yoors planted

Growth rating
Rupestrisxberlandieri, No, 301-

Years planted_._.__.

« Growth rating .

RupestrisX berlandierd, No. 301-B;

Yenars planted .

Growth rating__.___ e
Rupestris ¥ berlondieri, No. 301-37-152;

Years plonted -

Growth retlop. oo oaeeeas e
Rupestrls Chasselns Rose, No, 4401:

Years planted

Growtn rating
RupestrisX Cinorea:

Years plonted

Qrowth rating
Rupnstris ¥ cordifelia, No, 107-11

Years planted

Growt, rutiu%....--h-
Rum;_;)mris)((wrdi olia Xrupestris,
Years g
Growih rating. .
R%)zcsg)risx(curdi olinXrupestris, No.

B

o
=itn

Hen

B
1

—
=
oo

Ba

1=

Yenrs planted

Growth rating
Rupestris™® Azemar, No. 215;

Years plonted

Growth rating.. ... -
Rupestris Pelit Douschet, No. 503:

Yearz nintited

quvth rating. .
thnsXPctit oitsehet Jager, Mo,

Years planted

Growth rallug...
RupestrisX riparia, No. 108-16:

Years planted

Qrowth rating

Years planted

Growth rating
Sclenis Ordinaire:

Years

Growth ratiog_
Solonis Robusta:

Yegrs nlagted

Qrowth mting_ 8. 8-

Years planted

Qrowth ratin -
Bolonis Cthaelle, No. 1613;

Years planted 18 14

Growth matin 8 95-4-(100
BelenisXriparia, No. 1615; '

Towth
Growtn rating S, A
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TapLp 4¢.—Tesfs .oi:aP.‘wlonem»resz'stam grape stacks in the 12 experiment vineyards
tn California, showing the number of years since vines were planted and their
relative growr.ﬁ ratings—Continued

Expariment viheyard

Geyzervilla
Livermore
Mountgin View

Solonls ¥ riparin, No. 1816:
Yonrs plantad
Growth milng

Tayior Narboone (V. ripazin):
Years planted . 10
Growth vatlng_ . T .11l 83+

16
20

tating
Vermarel (V. berlandiorl<candlcans):
Years pianted . 1 by
Growth meting_ . 80
Vinla (V. riparlaxlabrusce):
Years E anted. . 17
Growth rating 1060
VinIuXriParip (V. ripariaXiabruses)
Hripatia:

Years 1]
Growth mting. ... 80-H
Vitls enndieans:

Yenrs
Growth rsting.
YorkXrapestris {anzin, No. 213;
Years plaoted 16
Growth rating 96-H

18
B0-H

The growth or adaptability of each variety at each vineyard where
it iz under test is expressed in the form of a percentage rating on &
sceie in which the growth of the variety under conditions to which
it is well adapted is taken as the standard of excellence, 100 per cent.

Therefore, these adapiability ratings represent the behavior of
each variety under the conditions existing at the several vineyeards
expressed in terms that permit comparison with its behavior else-
where. They are not based on a comparison with other varieties
in the seme vineyard. Each variety is therefore rated on & scele
based on its own standard of excellence, rather than on sn arbitrary
scale formulated for application to all varieties. Tt ig believed that
this method renders a truer expression of the reection of each variety
to different soil and elimatic conditions than would be possible were
an arbitrary scale of growth measurement used. _

To illustrate, Aramon X rupestris Ganzin, No. 2, planted at each of
three experiment vineyards in 1804, at Oakville was rated 100, at
Livermore 83, and at Lodi only 60. This shows that at Oskville
the growth weas most satisfactory and was therefore rated 100; at
Livermore the growth was good but not nearly so good ss at Oskville
gnd was rated at 83; at Lodi it made g poor growth, which as com-
pared with the perfect growth made st Oskville wes as 60 to 100,
1. e., 60 per cent.

The minus sign after a rating indicstes that in previous years the
vines had much higher rating but are steadily on the deecline, whereas
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the plus sign shows they formerly had lower ratings which improved
38 the vines matured. Where no sign occurs such ratings were con-
stant. This shows that some vine varieties start into growth and
develop rapidly but speedily prove worthless; others tele hold and
develop slowly at first, but ﬂhtel‘.' rove most valuable as sturdy, safe,
apd constant vine varieties. Resistance to the phylloxers is, of
course, an all-important consideration, and while these ratings may
serve as a fairly safe guide in the selection of resistant stocks, never-
theless the writer wis%es to stress the fact that these tests have been
under way only 20 years, and there have been meny instances in
Celifornia where viniferas on their own roots under very favorsble
conditions have resisted phylloxera for an even longer time.

A number of the resistant-stock varieties have heen growing a suf-
ficient time to show what may be expected of them under similar
conditions. In the following list of stocks worthy of special men-
tion for having made excellent growth ratings at each of the 12 Cali-
fornis experiment vineyards, the varieties are given in the grder of
their ratings, beginning with the best growers:

Chico Varietal Vineyard.—AramonXrupestris Ganzin, No. 1; Constantia;
Dog Ridge (chempini}; (sestivalis X monticola) X (riparia X rupestris, No, 554-5);
Lenoir; monticola Xriparia, No, 18815; Salt Creek; australis (longii); Tiparia X
berian(iieri, No. 161-49; “Mourvedre X rupestris, No. 1202; Bolonis X Othello,
No, 1613; rupestris 8f. George; rupestris Pillans,

Colfor Ezperiment Vineyard—Lenoir; Dog Ridge (champini); ArsmonX
rupestris Ganzin, Ne. 1; MourvedreXrupestris, No. 1202; monticola X riparia,
No. 18815; monticoln X rupestris; rupestris Pillans; rupestris S5, George; monti-
colaXriparia, No. 18808; berlandieriXriparis, No. 34 E. M.; ripariaX {eordi-
folia X rupestris), No. 10@—8; Constantin; SolonisX riparia, No. 1618; SolonisX
Othello, No. 1613; riparia Xrupestris, No. 101-14; Salt Creek.

Ell Grove Ezperiment Vineyard —Aramon X rupestrie Ganzin, No, 1; Lenoir;
Aramon Xrupestris Ganzin, No. 2; Dog Ridge (champini); Constantie; (sesti-
valis X monticola) X (riparis X rupestris, No. 554-5); monticolaXriperia, No.
18815; rupestris 8%, G&or e; SelonisX Othello, No. 1613 SolonisXriparia, No.
1616; monticolaX riparia, No. 18804; riparia X rupestris, fa. 108-103; riparia X
{vordifolin X rupestris), No. 106-8; rupesiris X beslandieri, No. 218-A; riparia X
rupestris, No. 3309; berlandieriXriparia, No. 420-A; Mourvedre X rupestris,
No, 1202; Salt Creek.

Fresno  Ezperimeni Vineyard.—SolonisX Othello, Na. 1613; MourvedreX
rupestris, No. 1202; Constantia; monticoln X riparis, No, 18815; australis (ion ii);
Aramon X rupestris Genzin, No. 2; Dog Ridge {champini) ; Sclonis X riparie, %o.
1616; berlandieriXriparia, No. 84 E. M.; rupestris X cordifolia, No. 107-11;
riparia X rupestris, No. 3300; cordifotin X riparia, No. 125-1; menticola X riparia
No. 18804; rupestris St. (fz'eorgc; riparia X rupestris, No, 101; berlandieriX
riparia, No, 420-A; Salt Creek; riparia X (cordifolia ¥ rupestris), Mo, 106-8.

Geyservitle Hxperiment Vineyard.—Mourvedre X rupe itris, No. 1202;rupestris

eorge; Lenoir; ripariaXrupestris, No. 10%; Arsmon X rupestris Ganszin,
No. 1; Dog Ridge (chs.mpini); olonis X Othello, No. 1613; Aramon < rupestris
Ganzin, No. 2; Solonis X riparia, No. 1616; riparia X rupestris, No. 3308; riparia X
{cordifolia ) rupestris), No. 106-8; berlandieriX riparia, No. 33 E. M.; monti-
colaX rupestris; berlandieri X riparia, Na, 420-A; Salt Creek.

Guastt  Ezperiment  Vineyord.—Solonis X Otheilo, No. 1618; Constantia;
Solonis X riparia, No. 1616; Dog Ridge (champini); Mourvedre X rupestris, No.
1202; rupestris St. George; riparia Gloire; riparia Xrupestris, No, 33086, riparia>
rupestris, No. 8309; Lenoir; Aramen Xrupestris Ganzin, No. 2.

Livermore Bzperiment Vineyard,—Mourvedre X rupestris, No. 1202; rupestris
St. George; Arpmon X rupéstris Ganzin, No. 1; meonticola X riparia, No. 18815;
Dog_Ridge {champini}; ripariaXrupestris, No. 101-14; monticola X riparia,
No. 18804; riparia X rupestris, No, 101; Solonis X Othello, Ne, 1613; beriandieri X
riparia, No, 34 E. M.
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Lodi Exgerimem Vineyard.—BolonisX Othello, No. 1613; MourvedreX
rupestris, No. 1202; (aestivalis X monticols) X (riparia Xrupestris, No. 554-5);
ripariaXrupestris, No. 101-14; rupestrisXberlandieri, No. 219‘Aj rupestris
Bt. George; ripariaXrupestris, No. 101; berlandieriXriparia, No. 420-A;
Aramon X rupestris Ganzin, No, 1; monticola X riparia, No. 18804; moaticola X
riparia, No. 18808; riparia X {cordifolia X rupestris), No. 106-8,

Mountain View Experiment Vineyard—Dog Ridge (champini); Mourvedrex
rupestris, No. 1022; AramonXrupestris Ganzin, No. 1; AramonXrupestris
Ganzin, No. 2; riparia X rupestris, No. 3306; Solonis X Othello, Ko, 1613; riparia X
rupestris, No. 3309, rupestris)berlandieri, No. 301-4; SclonisX riparia, No.
1616; rupestris St. éeorge; monticola X riparia, No. 18815; berlandieri X riparia,
No. 420-4.

Ockulile Experiment Vineyard.—Aramon X rupestris Ganzin, No. 2; Constantia;
herlandieriXriparin, No. 33 Ii. B.; Dog Ridge (¢champini); AramonX rupestris
Ganzin, No. 1; BolonisX Othelle, No. 1513; (aestivalis X monticola) X {riparin X
rupestris, No. §54-5); ripavia X rupestris, No. 101-14; riparia X rupestris, No, 101;
riparia X rupestris, 108-103; australis (longii); rupestris 8t. George; Sult Creek;
berlandieri X riparia, No. 34 E, M.; cordifolin X} riparia, No, 125-1; berlandieri %
riparia, No. 420-A; MourvedreXrupestris, No, 1202; Lencir; rupestris) ber-
landieri, No. 219-A; monticola X riparia, No. 18815; riparia X rupestris, No. 3306:
riparia’ rupestris, o, 3309,

Sononia Erpertment Vineyerd —SolonisX Othello, No. 1613; berlandieriX
riparia, No. 4206-A; Lenoir; rupestris X berlandieri, No. 301-A; riparia X rupestris,
No. 101-14; AramonXrupesiris Ganzin, No, 1; monticola X riparia, No. 18815;
riparia X rupestrisa, No. 108-103; rupestrisXherlandieri, No. 219-A; rupestris
8t. George; Solonis X riparia, Nu, 1616; Dog Ridge (champini}; australis {longii) ;
monticola Xriparia, No. 18804; riparin Gloire; ripariaX (cordifoiia X rupestris},
No. 106-8; Mourvedre X rupestris, No. 1202; berlandieriX riparia, No. 34 I, M.;
riparia X rupestris, No. 101; eordifoliaXriparia, No. 125-1; riparia Xrupestris,
No. 3306; riparia ) rupestris, No. 3309,

Stockion Ezperiment Vireyard.—Rupestris St. George; Solonis) riparin, No.
1616; berlandieriXriparia, No. 3¢ K. M. ; ripariaXrupestris, No. 3309; monti-
colaXripuria, No. 18804; riparia)Xrupestris, No. 1081; ripariaX (cordifolin
rupestris), No. 106-8; Mourvedre X rupestris, No. 1202; monticola X riparia, No.
18815; Constantia; Do&Ridge {champini}: Lenoir; SolonisX Othello, Na. 1613;
rupestris X herlandieri, No. 219-A; berlandieriX riparia, No, 420-A; Aramon
rupestris Ganzin, Ko, 2.

Table 5 gives the resistant varieties in each vineyard which are
estimated to have made the most creditable growth records as com-
pered with all the varieties tested. The number on the line with
ench name in the vineyard column shows the relative growth reting
made by the variety wn the respective vingyards where it is being
tested. The highest rating is expressed by the figure 1, the next by 2,
and so on. The ratings represent the behkavior of each variety under
the conditions existing at the several vineyards, expressed in terms
that permit comperison with its behavior elsewhere and in comparison
also with other varieties in the same vineyard. To illustrate: Of all
the varieties at Livermore, the best records were made by Mourvedre
X rupestris, No, 1202 (rated &s 1), whereas at Stockton 1t was eighth
best (expressed by 8), and at Sonoma seventeenth best (expressed
by 17).
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Mo e, eneesialt ooturd siee, 15, copdifelins ripee, N 125 1, ope eiglith naueed size; O,
Ierlnoebiert » crpatia, o, A20-4, coe-siadl votural size; 1, Ueseewmilx (ubmsad viniferu), one-
eleventh nnuril size ’
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A, A dlreet produeer of Awtericai origin on its own rovts (Narcen); B, n direct producer of French origin on 13 own roots (Alicaute-Qunzind
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‘TavL® 5.—~Revistant-stock varieties of hgra;ws making the best growth records, shotr-
ing their relative merils in each of the 18 experiment wineyards vn California

1
Varlaty

Elk Qrove

Livermore

Mountain
View

I

{AestivallsXmonticoln) X{riparia X ru pastris, No,
554-5)

Aromon Xrupestris Ganrin, No, L
Aratmes Xrupestrls Gansin, No. 2
Austoulls (losgh). . ...
Berlendler! ¥ ripor
Barlgndler! Xripari
Berlandlor] »ripart
Coostgtttio
Cord![oi!u)(rigmiu. Ne, 1251
Dog Ridge {champinl}
Lenoir... .
MontivalaXriparts, No. 18504
Monticols X riparin, No. 18868
Montleola Xripuria, No, 18815
Montlpola Xrupestris .
Mourvedre Xrupestrls, No. 1202
Itiparia Gloire. . |
Riparin X berlandior], No. 161-46.
RipariaX rupesiris, No. 101,
Riparia X rupestris, No, 101-14
HipariaXrupestris, No. 108-103_____
RiparlaXrupestiris, No, 3300,
Riparis Xrupeatris, No. 3508
Hiparin X{cordifolla Xrupestris), No. 1068
Rupastriy Plilans
Hupestris St. Qeor|
Bupestrisiberlandieri, No., 21%-A
RupesirisiXbsrlundiart, No. 301-A
RupestrisXeordifolis, No. 10751
Balt Creek : 18 15
Bolonls X Gthelio, Na. 1613 4| ¢ 7
SolonisXriparls, Mo, 1616 13 9

g

YALUE AND USE OF HYBRIDS

In the atternpts to obtein resistants suited to soil, climatic, and
other conditions and which at the same time would prove congenial,
lasting, and Yroductive stocks on which to graft the viniferas varieties,
many difficulties were encountered. For instance, the stock may be
adapted to the soil, but it may be so hard to root ss to meake its
commercial use impracticable. Again, the stock may be suited to
the soil and it msy root easily and be resistant, but not congenisal to
or make & lasting junction with vinifera varieties; or the congenislity
of the variety may be good but the fruitfulness of the graft may be
impaired.

In many cases also no resistant species are exactly suited to the
soil and chmaiic conditions. To overcome such dificulties and others
of like nature, hybrids have been and are being produeed, in the
breeding of which such of the American species were selected as pos-
sessed the varicus qualities desired. (Pls. 8 and 9.) In this work
some remarkable successes have been achieved, such, for instance,
as riparia X rupestris, No, 101; riparia X rupestris, No. 3306; ripa-
ria X rupestris, No. 3300; Solonis X Othello, No. 1613; rupestrisX
cordifolia, Nos, 107-11; riparia X (cordifolig X rupestris), No.
106-8; rupestris X berlandieri, No. 301-A; berlaudieri X riparia, No.
420-A; and monticola X riparia, No. 18808.

Esteblishing vineyards on phylloxera-resistant stocks is accom-

plished in two entirely different ways.
85973°—30——<
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(1) Resistant stocks, either cuttings or young rooted vines from the
nursery, are bench grafted with the desired vinifera varieties and grown
in the nursery for one year; or resistant stocks growing in the nursery
are grafted with the desired vinifera varieties and allowed to remain
in t%e nursery one year. The following spring the grafted vines
obtsined in either way are used in direct vineyarf plantings.

(2) Resistant stock varieties are planted directly in the vineyard
and when thorouﬁhly established are grafted with the desired vinifera
varieties where they are to grow.

Experiments with various resistant stocks show them to be valuable
ooly in soils and under other conditions to which they are suited.
Some have been found too difficult to root from cuttings, which malkes
them expensive for use in bench grafting; others, rooting easily as
cuttings, do not bench graft success ul{ff; and some stocks are suitable
for direct vineyard plantings only; all of which are important con-
siderations in the cost of establishing resistant vineyards.

Table ¢ gives a list of the more useful and valuable resistant stock
varieties and gives the determinations obtained by observation of
and experimentation on the more valuable of such hybrid resistant
stocks, the soil conditions for which they are best suited, their rooting
percentages as cuttings, and their relative value when grafted as
cuttings or as rooted vines, and when plented directly in the vineyard
or grafted in the vineyard.

TabLE 6.—Resistant stock verielies, the soil and condilions for which eack iz besl
suited, the relative rooling perceniages of their cutlings, their relative value fou
bench grafiing, and their relative value for direct planting and grafling in vineyards

Rooti \’?lua Value | gi10e
ooting or
. ereent-1 bench ‘for, Soils and conditions for which best
Vatiet: | vioe F

¥ ages of [gralting : suited

cutlitgs | us eut-
tings wd vines

{Aestivalis X manticola} x%ripa— 25
rinxrupestrls, No. 5545,
ArQlllouXrulmtria {anzin, 10
VoL 1

Arid, gravelly, poor land with effec-
tive molsture,

Decp, cool, tertlle, moist, siilclous,
atluvial clay,

Arid, teavy cloys with efectlve
moisture,

Molst, poor Iand.

ol
A;n(mcn)(m;mstris Ganzin, 10
[
Apstivalis ¥ (rupestris Xriparda, 50
No. 2.
Borhndinri ¥ riparis, No. 33
B-.']r:juﬁl'ierleimrin. No. 34
2, A,
Berlundierix riparia, No. 420-A
Chm%ielus}(ber}undleri. No.

Arid, hot, r, gravelly decomposed
la:bd with ellegtive tnoisture,
0.

Arid, deep, warnl, grovelly with
affective moisture,

Arid, limy, eompact land with effec-
tive moisture,

Dee1p weli-drained, gravelly Jand
with eifective moiSture.

Aliid, poor land with eifective mois-

ure.

Prefers arid, compasct soils with
effestive mioisture but adapts itseld
to n variety of soils, 3

Yar, deep, gravelly, molst sails,

Arid, liwy, pravelly, decomnposed
lnrllsi with eflaclive molsture,

@,

Camshintia
CardifoliuXriporis, No. 125-1...
Log Ridge
]li?ggé‘i-colanlpuria, Mo, 18804,
Monticoln{riparie, No. 18808,

MonticolaXrlpnris, MNo. 18815,
MMontlvoln Xrupestris ...

Py,

Arid, limy hot, loose, deep gravelly
lund with Jow water lubﬂ!.

Mlculsl. heavy, loose, gravelly clay
wnd.

Mulst, loose, sandy, along creel and
river bottoms,

¥ EEE 38 B S R IR

MourvedreXrupestris, No, 1202.

LR ERR B B REREEREEE
E R EER R B RBREBBEEARIRIB

Riparis Gloire

=y
o
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TabLe 6.—Resisiant stock varielfes, the soil and conditions for whick ecch is best
suited, the relative rooling percenlages of their cutlings, their relative value for
bench grafting, and their relative value for divect planting and grafting in vineyards—
Continued

Rooting
petoent- Solls and conditiona for which bhest
sualbaed

Bges of
cuttlngs

Moist, poor land.

Deen, cocl, fertls alluvial clay.
Dipep, fertlis, bBeavy, alluvisl cloy,
Deep, beavy, fortile alluvis!l solls,
Deep, c0cl fartlie clay, hesvy allu-
vial fiooded bottom Jand.

Arid, poor, land with efective
maolstire,
Arid, hot, imy land with eflective.
m%lslm.
0.

Ripuris X (cordifolin Xrugmstrls,
N, 10653,
Ripur X rupestris, No. 101 ___
RipprinXrupestris, No, 101-14__
RimrisXrupestrle, Ne, 108103 .
RipirinXrupestris, No. 3306, -.

Ripirinxrupestris, No. 3360 __
RupostrisX berlandlerl, Neo.
216~

28 8 833 2

Rupcstfistur]undlarl, No.
S01-AL

Rupestris I'iBana

Molst, deen, well dralned velly.
Rupestrls 8t, George ' 'eﬁa Isnd

Dw? well-dralned, ¥

with effective molstiire.

Poor, loose, deep, gravelly, with
affective molsture.

Meist, not of first quallty.

Mlois't medioers, fooded bottom
and,
Do,

RupesirisXoordifelia, No. 107~

L
Solonis M {eordiolluxXrupestris,
No_ M-

SolonisX Othello, No. 1613._ ...

2 8 % 8 RBR BB R ZERE W

& 588 &8 88

BolenisXriparis, No, 1016_..._.

DIRECT PRODUCERS ORIGINAE%HT%IS EURGPE AND IN THE UNITED

The important European grape-producing countries have endeav-
ored to produce hybrids between the vinifera and the American native
grape species which would be resistant to Phyllozera viticole and at
the same time yield sufficient crops of fruit of desirable character
and quality. It was reasoned that if such direct producers could be
obtained, the time and cost of grafting would not only be saved but
congeniality would not have to be considered. Some remsrkable
strides are being made in this direction. The more promising of these
bybrids have been introduced and tested in the department’s experi-
ment vineyards, but ne complete successes were found among them.
Either the hybrid reverted too far toward the vinifera, and the
phylloxera-resistant qualities were found wanting; or too much
toward the resistant, thus impairing the quality of the fruit; or both
resistance and the quantity end quality of the fruit of the hybrid
were undesirable. So far, none of them are equsl to the improved
finer American juice-grape varieties or hybrids of American native
grape species.

No doubt American grape history suggested this plan of crossing,
for in this country such men as Rogers and Ricketts crossed lebrusca
with vinifera principally to obtain varieties hardy to American
conditions, but in which the strong foxy flavor and aroma of the
lebrusca would be at least partly eliminated. The late T. V. Munson,
however, went & step farther and originated not only velusble
hybrids of vinifera and American Euvitis but many valuable hybrids
of American native grape species that already are destined to feature
conspicuously in American viticulture,
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Table 7 gives an elphabeticel list of the direct producers (originated
in Europe and the United States} that have been tested on their own
roots in the department’s Californis experiment vineyards. (PL 10.)
Column 1 gives the varietal name and shows the parentage {whether
a seedling of a single species or a hybrid of different, species}, the abbre-
viations used to ﬁesignatre the species being A. for aestivalis, Ba. for
bourquiniena, C. for cordifolia, Ca. for candicans, Ci. for champini,
La. for labrusca, Li. for linsecomii, R. for riparia, Ru. for rupestris,
and V. for vinifera. Column 2 shows the experiment vineyards in
which the growth was tested, use being made of the following abbre-
viations: C for Chico, Cx for Colfax, EG for Elk Grove, F for Fresno,
G for Geyserville, Gi for Guasti, L for Lodi, Li for Livermore, M for
Mountain View, O for Oszkville, S for Sonoma, and St for Stockton.
Column 3 shows the number of years covered by the test. Column 4
shows the growth and adaptability of each variety at each vineyard
where it is under test, expressed in the form of a percentage rating
on g scale in which 100 per cent is taken ss the standard of excellence.
Column 5 gives the pruning method, s being used for spurs and ¢
for canes. Column 6 gives the nodes &t which fruit is borne; 7 and 8,
the growth-starting dates in early and late seasons; 9 and 10, the
blossoming dates in early and late seasons; 11 and 12, the fruit-
setting dates in early and late seasons; 13 and 14, the fruit-ripening
dates in early and late seasons. Column 15 shows the condition of
productiveness, whether excellent {e), good (g}, medium {m), or
poor (p); column 16, the bearing habit, whether regulsr (r) or
occasional {0); column 17, the average percentage of sugar, Balling
scale; column 18, the average acid, as tartaric, per 100 c. ¢. {sugar
and acid determinations and fruit-ripening dates are given only of
such varieties as it was thought might be worth while). Column 19
shows the size of the cluster, whether medium (m}, medium to large
(), large (1), very (v), orsmall (s). Column 20 shows the shape of the
clusters, whether round (r), cylindrical {(¢), long {), or tapering {t).
Column 21 designates the density of the clusters, whether compact
(), medium {m}, or loose (1). Column 22 shows the size of the berry,
whether large (1), mediuvm (m), or smaill {s). Column 23 gives the
shape of the berry, whether round (), oval (0}, or oblong (b). Column
24 shows the color of the berry, whether black (b), red (r), or white
{w). Column 25 indicetes the purpose for which the fruit is used,
whether for table (t), shipping (s}, juice (i), wine (w}, or cold storage
{c). In this table the nomenclature of varieties has been brought
into conformity with the code of the American Pomological Society 8
in so far as hes appeared practicable.

T AMERICAN POMOLOGICAL SOCIETY, {ODPE OF FEUIT NOMENCLATURE. 2 p. 1023, {Mimeographed.)
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TaBLE 7.—Relalive behavior and value Jor different purposes of grape direct producers originaled in Europe and in the Uniled Stales growing
on their own roots in 12 experiment vineyards in California

Varfety and parentage
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TanLe 7.—Relative behavior and value for different purposes of grape direct producers originated in Europe and in the Uniled States growing
on their own rools tn 12 experiment vineyards in California=-Continued
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TasLE 7.—Relative behavior and value for different purposes of grape direct producers origindgled in Europe and in the Uniled States growtng
: on their own roots in 12 experiment vineyards in California—Continued ’ ,
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TaBLE 7.—Relative behavior and value for differeni purposes of grape direct producers origindgled in Europe and in the United Slates grownng

on their own roots in.12 experiment vineyards in California—Continued -
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TanLe 7.—Relative behavior and value for different purposes of grape direct producers originated in Europe and in the Uniled States growing
on their own roots in 12 experiment vineyards in California—Continued
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TaBLE 7.—Relative behavior and value for different purposes of grape direct producers originated in Europe and in the United States growing
' ~ on their own roots in 12 experiment vineyards in California—Continued

Growth-starting Fruit-setting Fruit-ripening
date Blossoming date date dat%e

tartaric,

Variety and parentage

Experiment vineyard
Period planted (years)
Nodes bearing fruit
Productiveness
Sugar, Balling seale
Acid, - as

grams per 100 ¢. ¢

Growth rating:
Bearing habit

Early season
Late season
Early season
Early season
Late season
Compact or
leose

¥ ] Calor
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-
ao
L J
-
“
-
o
[
o
ot
-t
»
-

2-6] Mar. 10| Apr. 10 May 19 May 23
2-8 Mar. 20| Apr, 24 June 28 July. 1
3-5| Mar, 13} Apr. 20 . 26 June 1 . May 15
2-6)...do.._| May 20 May 30 June 1

... Mar. 24| Apr. 2
2-6| Mar.-16 |- Apr. 24
:e--{ Mar, 18| May 3
V. XA XA ... wamae 2-6| Mar. 10 Apr. 16 | May 20 | May 30 June 2

Dracuf Amber:
La 2-0; Mar. 15 [ Apr. 10| Apr. 25| May 8 May 12
3-4] Mar. 11| Apr: 13 { May 18 { June 5

3-6/ Mar. 21 [ Apr. 10| May 4 |June 12 June 5
Do....... K 2-6| Mar. 23 | Apr. 19} May 10| June 6
Do.. a | : 3-8] Mar. 19| Apr. 8| M June 5| Sept. 12| Sept. 18
Do 2-g] Mar. 13| May 20 June 2| Sept. 19 | Sept. 24
Do.. 26| Mar. 9| May 6 di June 30 June 9| Sept.14 | Oct. 25
Early Daisy: ) .
La . 1-6} Mar. 15| Apr. 10 May 27 May 30} Sept. 25| Oct, 15
Early Dawn:
La. X V. XA 3-6{ Mar. 18 ._.do.__. May 12 May 17
Early Vietor: .
2-6l.._do.._| Apr. 15 May 18 May 21
Mar..16| Apr. 24
Mar. 18| May 6
do...[Apr. 2
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TaBLE 7.—Relative behavior and value for different purposes of grape direct producers originated 1n Europe and in the United Stales growing
on their own rools in 12 experiment vineyards in California—Continued

Fruit-setting Fruit-ripening
date date

a
g
g
-

Growth-starting ”
dnte Blossoming date

tartaric,

Varfety and pareritago

Period planted (years)'
Sugar, Balling scale
ns
grams per 100 ¢, ¢,

Experiment vineyard
Acid,

Nodes bearing fruit

Growth rating
How pruned
Early season
Late season
Early season
Late season
Early season
Late season
Early season
Late season
Productiveness
Beviring habit
Compact or
loose )
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Mar. 21 ] Apr. 10 May 1|June 1| May 5|June 4
Mar. 15 |..-do._-| May 20 [...do...| May 20 |.._do...

2-7Tr'Mar. 20 [ Apr. 6 (May 1| DMay 19| May 6| May 23
2-6; Mar. 18 | Apr. o—.do_._| May 20| May §]| May2¢

3
2-5 Mar. 11 | Apr. 8| May 23| May 26 | May 26 | May 20
2-8}_..do...| Apr. 2|May ©¢|May 16

3-8 Mar. 10 l___do...[ Apr. 264 | May © [ Apr. 28] May 10
ceeet Mar. 13| Apr. 6 |o._.

e —
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La.XV.XBa_. .. _..... 3~6! Mar. 12 | Apr. 4| May 5| May 16 | May 8| May. 19
2-6; Mar, 18 | Apr. 26 | May "4 |June 2 | May 7|June ¢ .12 | Sept. 27
2-71 Mar, 15 | May 25 | May 24| June. 1| May 26 (June 5
2-7| Mar. 20 | May 20 | May 25 [._.do_...|{ May 20 [June 6
2-6{ Mar. 25 | Apr. 15| May 6i._.do...[May 0[...do__.
{ Mar, 17 { Apr. 1| May 2| May 23 [ Apr. 5| May 27
Mar. 15 Apr. 6| Apr. 28 |June 2| May 27 | June: 6

Mat. 18| Apr. 8| Apr. 30| May 14 { May 2{May 18
Mar. 13 | Apr, 15 S
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TaBLE 7~ Relative behavior and value for different purposes of grape direct producers originated in Europe and in the United Stales growing

on their own roots in 12 experiment vineyards in California—Continued

Growth-starting
date

Plossoming-date | ¥ mig-:te;ting Fruitéx;iganing

tartaric,
100 ¢. ¢.

Variety and parentage

as

grams per
Compact or

Nodes bearing fruit
Acid,

Experiment vinheyard
Period planted (vears)
Growth rating
Early season
Early season
Enrly season
Productiveness
Bearing habit

How. pruned
Early season

¥ | Color

n
o
o
-F
L4
-
L)
[y
a
»
-

Jardin, No. 201;
(R.);)Ru.)X(V.xLl y

2-7| Mar. 21 May 2 May 31
2-¢! Mar. 1 Apr. 2¢ . M ept. Sept. 8
2-81 Mar. 16 May 4 .22).0ct. 23
3~71 Mar. 18 Apr;. 18 +
2-6l Mar. 3{Apr. 7[May 4 Yy Qct. 14
2-g| Mar. 16 May 23 T . Oct. .21
1-6} Mar. 17 3 Mar. 19

2-4} Mar, 23 L Apr. 28
2-8] Mar. 10 May 18 Oct. 8
2-7] Mar. 16 5 Apr, 28 .
Apr, 24 ] . Sept. 3.} Sept. 8
‘Mar, 19 Sept. 23 | Oct. 2
Apr. 28 Bept. 20 | Oct. 10
May 12 Sept. 10 | Oct. 11
May 18 Sept. 211 Oct. 19
Mar, 27

Apr. 28 | May 6 .
Apr. 25| May 18 Oct, 25] Nov. 2
2-8] Mar. 16 | Apr. 10| May 1 Sept.14 | Oct. 6
3-6| Mar. 20| Apr.
1=5| Mar. 15 | Apr. May 23
._..| Mar. 18| Apr.

...l Mar, 10 | Apr,
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King Philip:
V. )f)Lu.)xR

Do..

V2-6{ Mar, 15| Apr, 18| Apr: 30 | May 18
-t Mar, 181 Apr. 21 ...
Mar. 13 { Apr, 16
Mar. 20{ May 6 o

2-7{ Mar. 15 | Apr. 4 [ Apr, 27

2-g) Mar. 18 f Apr. 12 May 6|June 2
1-8{ Mar, 14 { Apr. 2] Apr. 16 | May 4
1-6i...do....| May 26 | May 28 [ June . 6

1-6) Mar. 17 | Aprs 10| May 25| May 26
3-6| Mar. 12

2-6f Mar. 18 : May 8| May 12 [ May 12| May 16
2-6| Mar. 251 N May 18] June 15 | May 21| June 18 | Oct. 21
2-8; Mar. 11| M May 20 | May 28 | May 22| June 2

2-81. Mar. 21 May 6|June 2| May 9|June 6
2-8 llt}ar.rg . 22| May-25 [ June 28 June 16 | Sept. 28
._..| Mar. ) -

3-8! Mar. 16 May 4{June 4 June 8| Sept. 21
3-0f Mer. 13 May .3 {June 1 June. 64 Oct. 4
2-8 Mar. 11 y May 30 y June 3| Sept.16
3-8] Mar, 14 June 12 June 20
2-8} Mar. 15 June. 5| M June 11

2-8l Mar. 21 May 20 May 24
3-71 Apr.- 20 June 10 June 61 Sept.23
2-g} Mar, 1| Mar, . May 15 | Aug. 10
2-4f Mar. 13 L : May 30
2-6i...do._.. June 4[8ept. 9

2-0| Mar. 21 ‘May 21
3-5| Mar. 13 )

2-6| Mar. 16 Apr. 30 | May 21
2-6)...do...
2-8} Mar. 15 May 2| May 27
)
2-5| Mar. 18
2-8! Mar. 21 L i May 12| June 8
2-8| Apr. 1 27 | May 20 May 24 |July 4
2-5{ Mar, 13 May 27 June 2|June 6
2-8| Mar, 16 Apr. 26 Apr. 30 | May 31

v.-e| Feb, 9iMar, 101 Apr, 10
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TasLe T—Relative behavior and value for different purposes of grape direct producers originated in Europe and in the United Stales growing
on their own rools tn 12 experiment vineyards in California—Continued

Growth-starting | g Fruit-setting Fruit-ripening
date Blossoming date date date

tartaric,

‘Variety and parentage

Sugar, Balling scale
ag
grams per 100 c. ¢,

Experimerit vingyard
Period planted (years)
Acid,

Growth rating
‘How pruned
Nodes bearing fruit
Productiveness
Bearing habit
Compact or
loose

Early seasan
Late season
Early season
Early season
% | Early season
¥ | Color
¥ | Use

(Y]
o
>
-
-
=
-
1
ve
@
-t
=<1
3
-

May 31 June -§
May 10 May 12
May 25 May 25

May 31 June 6
May 23 May 26
June 1 June 4| 8Sept.16 | Oct, 14

May 28 May 28
May 18 May 21
May 30 June 2| 8ept.14| Oct. 14

ot e bt

‘N ‘opl NILETING TIVOINHOEL Ff

Q

(9}
JF
o
G
E
0]

Q

GEALINOTIOY 30 “IdHQ 'S

<2}
[~}

BEE BHH HEB
QOO [~ X [- RN}
HHE BHE ©c°
HEH HEH

Ty ooy oo
J47 45 g8

©

May 20 Juna 1
May 10 May 15 |...
May 25 May 30 | Sept. 21

Sept. 25
June 16 June 20

2~0 . . . May 15 May 17
2-8 . | June 2 4iJune 8
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Massasoit'
La. XV,

tmLwen W

www G

el 6 Ghonwean

3-8
2-8
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2-6)...40..an
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TasLE 7.——Relative behavior and value for different purposes of grape direct producers originated in Europe and in the United Stales growing
on their own roots in 12 experiment vineyards in California—Continued .

Growth starting | Blossoming date | FTUEIEHE Fruitripening Cluster | Berry

Variety and parentage

Experiment vineyard
Period planted (years)
Growth rating
Nodes bearing fruit
Early season

Rarly season

Late season

Early season

Early season

Late season
Productiveness
Daiuring habit

Sugar, Balling scale
Compact or

Color
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2-8) Mar. 14 { May June 26.| May 21 | June 8
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TaBLE 7.—Relalive behavior and value for differeni purposes of grape direct producers originaled in Europe and in the United States growing
on their own roots in 12 experiment vineyards tn California—Continued

Berry

Growth-starting | pjossoming date

Fruit-setting Fruit-ripening
date date

as _tartaric,
grams per 100 c. ¢.

Variety and parentage

Period planted (years)
loose

Experiment vineyard
How pruned

Nodes bearing fruit
Early season

Early season

Early season

Eerly season
Productiveness
Sugar, Bulling scale
Compact or

Acid,
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TaBLE 7.—Relative behavior and value for different purposes of grape direct producers originated in Europe and in the Unilted Siates growing
on their own rools in 12 experiment vineyards in California—Continued

Y.

Growth-starting Fruit-setting Fruit-ripening
date date .

Blossoming date date

tartaric,

Variety and parentage

Perfod planted (years)
Sugar, Balling scale
ns
grams per 100 ¢, c.

Renring habit
Acid,

Growth rating
How prunad
Late season
arly sedason
Early season
Late season
Productiveness
Compact or

!

{ Experiment vineyard
B

o ’ Nodes bearing fruit
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3
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-
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Mar. 21 | Apr, 20 | May 14 | May 27 | May 16 { June
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Belbel, No. 16705
May 4 [June 10{ Apr. 16 | June

Do Mar. 11§ Apr. May 22| June 1| May 25| June
Eeibel No, 1077:
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Ru, ( ix\ Dammneaaea] © Mar, 10} Apr. 1{Mdy 2]|June 1| May -5|Juna
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Rit, XXV ) eeoenes [ Mar, 11 { Apr. 30 | Blay 25 [ May 30| May. 9
Selhel, No. 2020: . )
Mar. 14 ] Apr. 17| May 23| June 5| May 28 Sept. 14
Mar. 10 { Apr. 121 Apr. 301, . do..{ May 2
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Mar, 10§...do.._.| May 20| June. 2| May 20
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SUMMARY AND CONCLUSIONS

Information relative to the successful use of the different phylloxera-
resistant grape stock varieties best suited to various soil, climatic,
and other conditions, as well us for the successul establishment of
vineyards on resistant stock, is given in this bulletin. It also con-
tains information relative 1o the so-cailed direct producers originated
in Burope, together with those originated in the United States, that
have been tested in the United States Department of Agriculture
experiment vineyards located in the various vinifera regions.

The ideal resistant stock is one having a most resistant root which
is congenial to & top producing an sbundance of best-quality fruit.

Varying soil, climatic, and other conditions complicate the estab-
lishment of vineyards on resistant stocks.

Good resistani vineyards can result only when stocks are grafted
with vinifera varicties congenial to them and grown in soil and under
climatic and other conditions to which they ere suited.?

The adaptnbility of resistant stocks to soil, climatic, and other
conditions can be closely forecast, but thelr congeniality to varie-
ties grafted on them must be determined by actual test.

Where conditions are not suited to any given species they are often
adapted to bybrids of a species with some other species; and where
ull the qualifics desired can not be found in a bhybrid, & complex
hybrid (& hybrid of hybrids) may yield the desired resuits.

The congeniality of the variety to the stock on which it is grafted
very materially uffects the phylloxera-resistant quality of the stock.

The relative rooting quality of resistant cuttings is an important
consideration in the cost of establishing a resistant vineyard.

Cutiings of many of the hybrids root easily, although the cuttings
from one of the parents may be Lard to root.

Stocks (hat root easily from cuttings may not give good resulis
in bench gralting.

Some stocks are especially suited for bench grafiing, whereas others
are suitable only for vineyard grafting.

Some ol the Lybrid resistant-stock varicties are resistant stocks in
Chlifornia under conditions suited to them.

Resislant stocks giving excellent results as entire plants may be
Tailures as gralt bearers.

Speeies difficult to propagate otherwise can be readily grown from
seed, but scodlings vary greatly and for this reason are undesirable
for vineyard purpose.

Cuttings of monticola, berfandieri, nestivalis, linsecomii, bicolor,
and candicans rooting with difficu'ty should be grown by layering
or rooted in the nursery and either grafted there or planted in the
vineyard snd subsequently grafted.

Riparia cutiings root easily and are excellent stocks well suited
for vineyard and bench grafting, but in California they sre sdapted
only to Inations where they are influenced by the ses and coast to &
marked Gogree. Soils in whick riparia varicties thrive ususlly produce

7 In the department’s experiment vigeyards nt Frosno ned Onkville, Calik, wre mother-vine plantings
of st the tmporlant playlissecn-resistant stoek varieties cousidered vitunble in wsiablishing vinffers vine
yards on reskeinnt stocks. {trowuers will be able to obtain 8 Hinited supply of cuttings of such varietics as
are nob provtespine jn norserios of iz couniey by making n direet regutest for o sulliciently curly in the
witter fur the cuttings Lo be prepared in e for spriog tse.
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TESTING PHYLLOXERA-RESISTANT GRAPE ETOCEKS 53

larglei! crops of fruit which ripens relatively early and is of only fair
uahty.

4 Ruﬁestris stands drought well, its cuttings root and graft essily,
and it is best adapted for bench grafting, but when so used the dor-
mant eyes should be cut out of the stocks. Many grape varieties
are not congenial to rupestris and usuaily ripen their fruit somewhat
later on it than when grown on other stocks.

A grower intending to establish a vineyard on resistant stocks
should decide on the vinifera varieties he intends to grow and then
choose soi] und other conditions suited for the object in view. It
should be previously determined whether the plantings are to be
bench or nursery grafts or stocks planted in the vineyard and grafted
afterwards, and resistant varieties congenial to the variety to be
grown should thea be selected. Familiarity with all the operations
required in establishing g resistant vinevard is most essential.

The more promising of the direct producers introduced and tested
in the department’s experiment vineyards showed no complete sue-
cesses.  HWither the hybrids reverted too far toward the vinifera and
the phylloxera-resistant qualities were found wanting, or too much
toward the resistant, thus impairing the quality of the fruit; or both
resistance to phylloxera and the quantity and quality of the fruit
of the hybrid were not as desired. So far none of them are equal to
some of the finer American grape-juice varieties thai are improved
varieties or hybrids of native species,

Information relative to grape propagation and grafting is to be
had in Farmers’ Bulletin No. 471."% TInformation relative to vinifera
grape varieties and their congeniality to important resistant stocks
cen be bad in Department of Agriculture Bulletin No. 209.1!

W Nrpsuany, (O, €. GRAPE PROPAGATION, MRUNING, AND THupING, U, B, Dept. Agr. Farmers® Bul.
471, 20 p., fllus, 1813,
U Jueaany, Q. C, J0)s. Op, it
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