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INTRODUCTION. 

A résumé of the viticultural investigations in the Vinifera regions 
of the United States up to 1910 was reported in Bulletin 172 of the 
Bureau of Plant Industry. The present publication supplements 
that bulletin and gives additional data on the investigations then 
under way, as well as reports upon researches started since the date 
of that publication. The fundamental problems of the Vinifera 
region, as determined by the early surveys, were found to require (1) 
a comprehensive test of the resistant varieties of vines to determine 
their adaptability to the different soils and climatic conditions; (2) 

a study of the congeniality of Vinifera varieties to the different 
resistant-stock varieties; (3) a study of the behavior of fruiting 
varieties to determine those best adapted to the different localities; 
and (4) a consideration of all classes of grapes with reference to their 
resistance to destructive insects and diseases and, if found necessary, 
the origination of an entirely new class of grapes better adapted to 
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Pacific coast conditions. These questions still remain the broad 
cardinal problems, but the facilities for their solution have been much 
enlarged and a number of subordinate problems that developed in 
the prosecution of the work have been taken up as far as the means 
and facilities of the Department of Agriculture permitted. 

COOPERATIVE EXPERIMENT VINEYARDS AND THEIR NATURE. 

To afford facilities for solving these problems, the Bureau of Plant 
Industry has established 12 experiment vineyards on the Pacific 
coast. One of these is at the Plant Introduction Field Station, Chico, 
Cal., and 11 are located in various other grape-growing centers in 
cooperation with growers. 

A brief description of the purpose, location, soil, and climatic con- 
ditions at or near each of these vineyards follows. (Fig. 1.) Those 
desiring correlation and mechanical analyses of the soils and fuller cli- 
matic data are referred to Bulletin 172 of the Bureau of Plant Industry. 
The soil descriptions are from data furnished by the Bureau of Soils, 
while the weather data are taken from records furnished by the San 
Francisco office of the Weather Bureau, through Prof. McAdie, and 
from observations made in the experiment vineyards. 

MAIN VINEYARDS. 

Three primary vineyards of 20 acres each are located near Oak- 
ville, near Fresno, and at Guasti, Cal. 

At the Oakville, Fresno, and Guasti experiment vineyards viticul- 
tural material introduced from foreign countries is tested. In these 
vineyards the adaptability to different localities and the value of 
erape varieties for different uses is determined; the relative resistance 
of grape varieties to destructive insects and diseases is inquired into; 
the congeniality of grape varieties to the different resistant sorts is 
determined; and grape varieties not now grown in the Vinifera regions 
of this country are tested, with a view to the possibility of their sup- 
planting some of the varieties now grown. Experiments to determine 
how the various varieties should be propagated, grafted, pruned, 
trained, and otherwise cared for are under way. These vineyards 

offer some opportunity for the broad viticultural research and experi- 
mental work that is needed, and furnish practical object lessons in 
viticulture and facilities for solving some of the many commercial 
problems of the industry. 

OAKVILLE EXPERIMENT VINEYARD. 

The Oakville Experiment Vineyard (PI. I, fig. 1) was established in 
the spring of 1903, and is located 1 mile west of Oakville, Napa Co., 
Cal., on the property of the To-Kalon Vineyard Company, at an ele- 
vation of 161 feet above sea level. The soil is a dark-brown or black 
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eravelly clay loam or heavy loam, containing a large quantity of 
organic matter formed in a swamp or lagoon extending in past geo- 
logical ages up Napa Valley from San Pablo Bay, typical of the greater 
part of the soils in the valley floor. On weathering, the shales, sand- 
stones, limestones, lime conglomerates, and large quantities of usually 
lenticular or angular gravel with little erosion of edges are washed 
down from the steep hills or mountains surrounding Napa Valley on 
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Fic. 1.—Map of California, showing (by large black dots) the location of the twelve experiment vine- 

yards of the Bureau of Plant Industry. 

all sides except the south, and tend to form a heavy or clayey soil with 
only small quantities of sand. No hardpan or alkali appears. The 
surface is undulating, affording a fairly rapid run-off of surplus rain- 
water, though in places the subsoil is quite wet during the spring 
months. No irrigation is necessary. The clay and silt in the sub- 
soils greatly aid in retaining moisture in spite of the large quantity of 
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eravel (20 to 40 per cent) they contain. Cultivation reduces the sur- 
face to a good mulch. When grape culture in Napa Valley and the 
adjoiming foothills became important, a reputation for the superior 
qualities of its dry wines was rapidly made, especially for the excel- 
lence of the white wines. This reputation has been sustained, and: 
Napa County has remained one of the leading dry-wine sections of the. 
State. 

FRESNO EXPERIMENT VINEYARD. 

The Fresno Experiment Vineyard (Pl. I, fig. 2) was established in — 

the spring of 1903. It is located 3 miles east of Fresno on the prop- 
erty of the Fresno Vineyard Company, at an elevation of 290 feet 
above sea level. The soil is the San Joaquin sandy loam. The fact 
that it is an outlying isolated portion of soil of this character accounts 
tor the increased depths to hardpan and the sandier subsoil imme- 
diately above. The San Joaquin sandy loams are confined to lands 
adjacent to the lower foothills on the eastern side of the San Joaquin 
and Sacramento Valleys, where 75,000 acres near Fresno, 6,000 acres 
near Stockton, and 265,000 acres about Sacramento have already 
been mapped. The soil is light red in color, granitic in origin, and 
composed largely of sharp, angular particles. The surface is rolling 
and generally covered with hog wallows and small mounds. 

In the experiment-vineyard plat two varieties of soil were recog- 
nized, namely, adhesive sandy loam, closely approaching a true loam, 
and a friable sandy loam. The former retains moisture longer than 
the latter, which is a deeper soil of lighter texture. Leveling the plat 
disturbed the natural soil conditions, decreasing the depth of the 
sticky, adhesive sandy loam in spots and exposing free sandy loam in 
others, causing the hardpan underlying the plat to occur at depths 
varying from scarcely 20 inches to over 6 feet, whereas the average 
depth at which it occurs is 34 to 4 feet below the surface. This hard- 
pan, which always accompanies San Joaquin sandy-loam soil, is a red 
iron-sandstone substance cemented by hydrates of iron and alumina 
combined with clay. When this occurs at 2 feet or less below the 
surface, blasting is necessary. ‘Trees and vines thrive when the hard- 
pan is broken or where it lies at a sufficient depth below the surface. 

The soils of the plat above the hardpan contain alkali varying from 
less than 0.05 to more than 20 per cent; but in the lowest grade soil 
no alkali is visible. Of the salts, over 90 per cent are chlorids, as fol- 
lows: Calcium, 50; magnesium, 25; sodium, 15; and potassium, about 
2 per cent. The remainder consists of calcium sulphate and bicar- 
bonate of soda. The depth of the water table on the tract averages 
3 feet. 3 

Fresno is in the center of the raisin industry of the country, and is 
also one of the most important wine and brandy producing districts 
of California. 
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At Oakville there are being assembled and tested on resistant stocks 
all the grape varieties of the world thought to be of value to the Pacific 
slope, while at Fresno similar tests are made of raisin, currant, and 
fleshy varieties. 

GUASTI EXPERIMENT VINEYARD. 

In view of the entirely different conditions prevailing south of the 
Tehachapi Pass, especially in the desert region, the Department of 
Agriculture in ‘lig spring of 1904 eeriblched another experiment 
vineyard of like importance and acreage in the San Bernardino 
desert, at Guasti, Cal., 950 feet above sea iv: on the property of the 
Italian Vineyard saver (See Pl. I, fig. 3.) The soil mapped as 
Maricopa gravelly sand is a cea gravelly sand of very uni- 
form texture to an unknown depth. The surface is compact when 
untilled, because the sharp, angular sand composing the soil becomes 
somewhat cemented by the organic matter occurring in the topsoil. 
At a depth of 3 feet the soil is more concentrated and often yellowish 
from the oxidation of iron in the soil. The soil is almost entirely 
granitic, and is washed from the Sierra Madres. It contains quan- 
tities of undecomposed potash, feldspar particles, which should 
insure abundant potash for the maturing of grapes. The soil covers 
most of the San Bernardino Valley floor, and when thoroughly culti- 
vated holds moisture well, the fine sand and silt giving the soil capil- 
lary power to bring water up from below. Two of the largest vine- 
yards of the world are in this valley, on similar soil. As the phyl- 
Joxera is not known to exist here, the plantings in the experiment 
Boueyard are principally Vinifera varieties. 

CHICO VARIETAL VINEYARD. 

_ The Chico Varietal Vineyard is located at the plant-introduction 
field station, 3 miles east of Chico, Butte Co., Cal., and is about 196 
feet above sea level (Pl. II, fig.1). The soil, an Aleit? is composed 
of material brought down from the mountains and hills on the east 
and is from 8 to 12 feet deep. It is underlain by a body of sandy 
water-worn gravel and bowlders, which always carry water. The soil 
is of light texture, varying from light loam to heavy, fine sandy loam, 
the heaviest being loam. It is well drained and easily cultivated. 
The heavy, fine sandy loam consists of from 30 to 36 inches of fine 
sandy loam, underlain by very fine sandy loam, usually containing 
some gravel. The light loam has from 10 to 15 inches of fine sandy 
loam or sandy loam underlain by a heavier structure closely approach- 
ingloam. ‘The largest area of this soil is found about Chico, but simi- 
lar soil occurs in the Feather and the Bear River Valleys. 

At the Chico vineyard are being assembled and maintained two 
plants each of grape varieties that prove of special value for specific 
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purposes, together with grape immigrants from all parts of the world 
introduced by the Office of Foreign Seed and Plant Introduction. The 
first plantings were made in the spring of 1906, and the collection here 
already comprises 308 resistant and direct-producing sorts and 141 
Vinifera varieties grafted on resistant stocks. 

» 

SMALLER VINEYARDS. 

In addition to the main plantations, outlying vineyards of 10 acres 
each have been established to test varieties at different altitudes, at 
varying distances from the ocean, bays, and other bodies of water, 
under different climatic and other conditions, and on the leading types 
of vineyard soils not found at the Oakville, Fresno, and Guasti 
vineyards. 

BRAWLEY EXPERIMENT VINEYARD. 

The Brawley Experiment Vineyard was established in the spring of 
1911 on the New River, 1 mile west of Brawley, Imperial Co., Cal., on 
the property of Mrs. Mabel Oakley, about 110 feet below sea level. 
(See Pl. II, fig. 2.) The soil, Imperial loam, is sediment brought 
down by the Colorado River and deposited in strata either while the 
area was still submerged or from the overflow waters as they spread 
over the plain. Before irrigation these strata, varying from 1.1 to 
2 or 3 inches in thickness, are quite hard and look like shale, but water 
softens them readily. This soil after irrigation is a sticky reddish 
loam, a little heavier than a silt loam, having a depth of 4 to 6 feet and 
resting on a clay or clay-loam subsoil, which in turn is underlain by 
alternate strata of lighter and heavier material to an indeterminate 
depth. The surface is usually smooth and level and almost devoid 
of vegetation. The soil often contains considerable organic matter 
and when irrigated is productive. Alkali is found in all of it and 
often greatly in excess of what even the most resistant plants can 
stand, thus making much reclamation work necessary. This soil is 
by far the most extensive type in the Imperial Valley. It extends 
from about the middle of the eastern boundary across in a northwest- 
erly direction into the Salton Sink. A large part of the area west and 
southwest of Imperial and large tracts between Mesquite Lake and 
the Mexican line are of this type of soil. 3 

The Imperial Valley is said to be the earliest fruit-ripening district 
in the United States, and as no phylloxera have been located in it the 
plantings of 280 grape varieties in this vineyard are all Vinifera. 

COLFAX EXPERIMENT VINEYARD. 

The Colfax Experiment Vineyard was established in the spring of 
1906, on the property of Mr. Louis Cortopassi, in the Sierra Nevada, 
2,412 feet above sea level, 14 miles southwest of Colfax, Placer Co., 
Cal. (See Pl. II, fig. 3.) 
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« 
The soil, hilly, usually fairly deep, and well drained, originated in 

the decomposition of the Mariposa formation, consisting of dark shales 
or slates, sandstones or quartzite sandstones, and conglomerates. 
The large amount of iron present from decomposing volcanic-rock 
material, where exposed to perfect weathering, gives the soil a deep 
red color. Dark, shallow, conglomerate rocks sometimes outcropin 
spots, and rock fragments occur. ‘The first few inches are often dark 
red from the accumulation of organic matter. The first 8 to 18 inches 
are usually brownish red clay or clay loam, underlain by 8 to 6 feet of 
red clay or clay loam, with partially decomposed and weathered rock 
formations, giving the subsoil a yellow appearance. 

Rock outcrops of conglomerates, chert, and slate occur in the higher 
portions. The native vegetation is manzanita, chaparral, live oak 
and yellow pine. 

The Colfax district is unique in the diversity of the fruit grown on 
sidehill locations. 

GEYSERVILLE EXPERIMENT VINEYARD. 

The Geyserville Experiment Vineyard was established in the 
spring of 1904, on the property of John D. Bosch, just east of Geyser- 
ville, Sonoma Co., Cal., against a range of high hills (PI. II], fig. 1), 
236 feet above sea level. To a depth of 24 to 3 feet the soil consists 
of a uniform dark gravelly loam with a subsoil of light or yellowish 
brown color, similar in texture to the topsoil. The soil is very mel- 
low and carries considerable humus, which enables it to retain 
moisture well. This type of soil extends over considerable areas 
along the streams and the floor of the Sonoma Valley, having been 
washed down from the shale, schist, and conglomerate hills. 

Soils of this type produce some of the choicest dry wines, both red 
and white, of the State. 

LIVERMORE EXPERIMENT VINEYARD. 

The Livermore Experiment Vineyard was established in the spring 
of 1904, on the property of Mr. C. H. Wente, 3 miles south of Liver- 
more, Alameda Co., Cal., at an elevation of about 450 feet above sea 
level. (See Pl. III, fig. 2.) The vineyard has a very uniform, level, 
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 gravelly sandy loam, replaced by gravelly sand in 
the fifth foot. The humus decreases with the depth, while the gravel 
increases, varying from 30 to 59 per cent. The proportion of clay 
is greater than that of silt. This gives the soil a very heavy appear- 
ance, the gravel sticking together very tightly whendry orpacked. No 
alkali exists, but ground water is encountered at 5 or 6 feet in some 
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places. These soils are common over the Livermore Valley and pro- 
duce a superior white wine of the sauterne type. This experiment 
vineyard was discontinued on July 1, 1914. 

LODI EXPERIMENT VINEYARD. 

The Lodi Experiment Vineyard was established in the spring of — 
1904, on the Lawrence & Murray property, about one-fourth of a 
mile northeast of Lodi, San Joaquin Co., Cal., about 55 feet above 
sea level. (See Pl. III, fig. 3.) A large body of this soil exists 
between Lodi and Acampo. 

There are two variations on the plat. Phase No.1 is a brown, free, 
sandy loam, underlain below 44 feet by a more adhesive light-brown 
or yellowish sandy loam. Occasional iron concretions give the sub- 
soul a mottled color. The soil has good capillarity and the water 
table occurs at 5 to 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 tex- 

ture and lighter in color, and dry to a depth of more than 6 feet, as 
the soil texture is too loose to exert much capillary force. There 
is no hardpan or alkali. The soils are, however, deficient in lime; 
otherwise, they are very productive, comparatively level, unirri- 
gated, and easily tilled. This locality is well known for its table 
grapes and as a table-grape shipping point. 

MOUNTAIN VIEW EXPERIMENT VINEYARD. 

The Mountain View Experiment Vineyard was established in the 
spring of 1904, on the property of Mrs. Caroline Distel, 2 miles west 
of Mountain View, on the west side of the Santa Clara Valley, 76 feet 
above sea level. (See Pl. IV, fig. 1.) 

The soil is a gravelly Placentia sandy loam. The first 12 inches 
is a dark-brown, gravelly sandy loam, dark from humus; below this, 
to 4 feet, the subsoil becomes redder, sandier, 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 it 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 agencies the 
Santa Clara Valley was the banner dry-wine producing section of 
California. The following areas of Placentia sandy loam have been 
surveyed in California: San Jose, 61,500; lower Salinas, 74,000; Los © 
Angeles, 66,000; San Bernardino, 87,000; San Gabriel, 48,800; and 
Santa Ana, 16,800 acres. Soils of this series occur through the coast 
range of mountains from San Francisco to the Mexican line, occupy- 
ing undulating portions of valleys close to the hills. The Mountain 
View Experiment Vineyard was discontinued on July 1, 1912. 
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Fig. 1.—CHICO VARIETAL VINEYARD. 
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Fic. 2.—BRAWLEY EXPERIMENT VINEYARD. 

Fia. 3.—COLFAX EXPERIMENT VINEYARD. | 
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FiaG. 1.—GEYSERVILLE EXPERIMENT VINEYARD. 

Fic. 2.—LIVERMORE EXPERIMENT VINEYARD. 
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FIG. 1.—MOUNTAIN VIEW EXPERIMENT VINEYARD. 

FiG. 2.—SONOMA EXPERIMENT VINEYARD. 

Fic. 3.—STOCKTON EXPERIMENT VINEYARD. 
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SONOMA EXPERIMENT VINEYARD. 

The Sonoma Experiment Vineyard was established in the spring of 
1904, on the property of the Gundlach-Bundschu Wine Company, 
about 2 miles south of Sonoma, Sonoma Co., Cal., about 110 feet 

above sea level. (See Pl. IV, fig. 2.) The soil is of rather poor 
quality, and to a depth of 8 or 10 inches is a gray loam more easily 
tilled than its texture indicates. The subsoil to 6 feet or more in 

depth is clay, changing at 4 feet, with an increase of sand, from a 
light-brown to a yellowish brown color. The soil is found near where 
weathered shales from the surrounding hills have been partially 
broken down and transported into the valleys, where they decom- 
pose. The soil usually occupies small, undulating ridges, or eleva- 
tions, and is surrounded by the dark-brown, alluvial clay loam of the 
valley floor. The surface drainage is good, and no injurious quan- 
tity of alkali exists. This soil occupies extensive areas in the Sonoma 
Valley and in the adjacent bay regions and produces superior white 

wines of the Riesling, Chasselas, and Traminer types. 

STOCKTON EXPERIMENT VINEYARD. 

- The Stockton Experiment Vineyard was established in the spring 
of 1907, on the property of the San Joaquin Valley Realty Company, 
a little over a mile southeast of Stockton, about 15 feet above sea 

level, on Stockton clay-loam adobe. (See PI. IV, fig. 3.) This type, 
locally known as black adobe, was laid down in a swamp or tidal marsh 

in quiet water, the decomposing vegetation giving ita black color. It 
is a Clay loam in texture, adhesive and sticky when wet and very hard 
when dry, cracking into large, cubical blocks full of small, cubical 
fractures. Sufficient rain slacks the clods readily. Cultivated when 
neither too wet nor too dry, the soil is friable and pulverizes well. 
The subsoil is a light-yellow silt loam, usually separated from the 
surface soil at a depth of 24 feet by a thin stratum, about one-half 
inch thick, of rather soft marly or calcareous hardpan, which is not 

always continuous and is often broken or disintegrated. Roots and 
water readily penetrate the subsoil, often passing through the hard- 
pan. The depth to the water table varies from 34 to 6 feet for wet 
seasons and from 6 to 10 feet for dry seasons. This variation is 
influenced by a thin, marly hardpan which appears to hold the water 
down under pressure. It is somewhat difficult to establish vineyards 
on these soils. but when established they are very productive and last- 
ing. Grapes for diverse purposes are grown on them. One of the 
largest sweet-wine establishments in the world is located near Stock- 

ton, and heavy shipments of table grapes grown on these soils are 
made. Soils of this type have been mapped in California as follows: 
Stockton, 53,312; Hanford, 5,470; and Fresno, 5,664 acres. It cov- 
ers many thousand acres between the Marysville Buttes and about 
North Durham in the Sacramento Valley. 
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ACREAGE IN THE EXPERIMENT VINEYARDS IN CALIFORNIA. 

The plantings and graftings in the California experiment vineyards 
now comprise the areas shown in Table I. 

TaBLeE I.—Size of the twelve experiment vineyards in California of the Bureau of Plant 
Industry and number of varieties planted in each. 

Number of varieties. Number of varieties. 

Resist-|  Vinifera. Resist-|  Vinifera. 

Vi : Ares,.| ADEs |nnt S o eee Vineyard. Area, | ants 
aneyard : and | 5 pane ¥ 

direct irect n 
pro- | their ae eA pro- | their cane 
duc- | own |§* re duc- SRA 
ers. | roots. | SY0CKS- } ers. | roots. [S¥CcS- 

Acres. Acres 
IBTAW OVE. costae PAI eo ae 200 Meares a Livermore..........- 1.4 109s|G2225- | sence 
Chithesss. es" 4s 1.8 S083 foe ace pe fa odi sce SaceruEse 3.3 12 Riceaae te 80 
Gobaxes@s Sces ose 3.5 L22heeesee 74 || Mountain View...... 2 124 | ecg Bees 
POSNOs eee ee ee 29 AS Tal saesees 1375]|POakvillere eer = 16.6 S06; |2eese5" 262 
Goysenville=-----.0-.- 132 O4 aerate 13) |; SONOMA j-cece eee 2 nba ly Al Ae eee 
Guasti=sse ee id 83 SLT Ness seer I Stockton=-: j4 225 -ee 1.4 OL). 225 a/b ee 5 

GENERAL PLAN OF PLANTINGS IN THE EXPERIMENT VINEYARDS. 

All the plantings for comparative tests and study are made in 
regular checks of 10 vines of each variety, and all the larger plantings 
of resistant varieties are grafted in regular checks, usually of 10 vines 
each, and, where only preliminary readings are desired, the number of 
grafts of each variety put in have been a divisor of 10 in a check of 10 
vines. 

PHENOLOGICAL RECORDS. 

Each vine or graft receives its block, row, and vine number. A 
complete history and accurate records are kept of all varieties from 
the time they are planted or grafted. Their behavior is closely noted, 
detailed descriptions are made of the vines and their respective fruits, 
and their value for specific uses and adaptability to different condi- 
tions are recorded. Table Il summarizes the climatic observations 
made at the different vineyards. 

TABLE II.— Temperature and rainfall at the twelve experiment vineyards of the Bureau of 
Plant Industry in California. 

MAXIMUM TEMPERATURES (° F.). 

| 
Vineyard. Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. | Oct. | Nov. | Dec. os 

IBIAWIeyoeecs- ee 80 85 95 LOG A LUST 5 StS etl i era O5 93 81 118 
Chicoreeereeias: 52 74 78 83 94 104 | 111 |) 114] 116] 106 96 82 74 116 
Woliaxcse2 see ane soe 73 88 89 86 98 ;} 110] 107] 108 99 91 82 78 110 
OSH ORs ene eee te 73 77 84 101 110 107 115 113 108 98 84 74 115 
Geyserville..........- 79 83 91 1020)) L082 LG) | Salt 6s SOs ESS ales 03 98 79 116 
Gas tl eee soe aoe 83 87 88 98; 101; 105} 108| 106} 105 98 89 80 108 
SIV eLHIOES 2 asa = 77 79 88 95 108 108 113 107 108 99 87 75 108 
WGOd ieee Pree eee > see 70 72 80 91 104 104} 110) 104] 105 91 78 67 110 
Mountain View...... 76 76 85 94) 1045) 106s) sera 99 | 109 95 84 75 lil 
Oakville ks os 92a: 77 75 86 95 | 106 | 109} 110] 105] 110 98 84 74 110 
DONOUId= eee ese ee ee 77 76 82 91 104 | 109; 106] 101 111 97 82 72 111 
Stockton. .o5.5.5- 2: 67 70 80 89 | 102 105 | 110} 103] 104 90 84 66 110 

1 Data for four years. 
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Taste I1.—Temperature and rainfall at the twelve experiment vineyards of the Bureau 
of Plant Industry in California—Continued. 

MINIMUM TEMPERATURES (° F.). 
) aI 

Vineyard. Jan. | Feb. | Mar. | Apr. | May. | June.| July.| Aug. | Sept.| Oct. | Nov.| Dee. se 

Brawley !.2....22.2)- 24 29 35 38 50 52 57 60 55 40 26 20 20 
Te ee 18 20 25 30 33 40 46 48 40 34 21 22 18 
nS: (gS ea 14 19 24 25 30 34 44 38 34 24 18 16 14 
URGGTL Ge oe is. en 24 25 30 34 40 42 51 52 42 36 31 24 24 
Geyserville.......--- 21 21 29 30 33 37 40 39 35 30 26 23 20 
Se ee 26 26 30 32 36 39 42 42 44 39 30 26 26 
Wivermore:.< 2. <2: 2 23 24 30 30 34 39 41 41 40 34 25 23 23 
OTe ee sere 22 24 30 33 38 43 45 44 40 31 25 21 21 

Mountain View......- 25 23 29 29 34 36 40 39 37 30 27 24 23 
OL oral | (eee 20 24 25 26 30 34 32 34 85 27 25 17 17 
SUT Oy er ee ee 23 27 29 27 32 34 41 34 35 32 26 23 23 
BUINEKLOM sce. 2 nica nc 24 24 32 36 40 40 48 42 42 36 25 20 20 

Bra wlOy has oo Scan 54.2 | 54.3 | 62.2 | 69.2 | 76.3 | 84.2 | 89.5 | 89.3 | 83.4 | 71.3 | 60.9 | 51.1 70. 4 
ie ee See 46.3 | 49.6 | 53.0 | 58.9 | 65.3 | 73.0 | 79.4 | 77.5 | 71.4 | 63.9 | 52.8 | 45.8 | 61.4 
OMe se ne ed a dche 42.6 | 44.1 | 46.3 | 52.9 | 59.4 | 68.6 | 75.1 | 73.6 | 65.7 | 59.0 | 51.6 | 43.5 | 56.9 
MPESNOc tos ao Se oe 47.6 | 50.9 | 55.4 | 60.8 | 66.4 | 74.5 | 81.8 | 80.2 | 73.1 | 64.4 | 54.3 | 45.7 | 62.9 
Geyserville.......--- 47.4 | 50.3 | 52.8 | 57.8 | 62.4 | 67.3 | 69.8 | 68.2 | 67.0 | 62.2 | 53.9 | 47.7 | 58.9 
On oe aE ees 49.9 | 51.7 | 54.7 | 58.3 | 60.7 | 67.2 | 75.2 | 73.2 | 69.9 | 64.4 | 56.5 | 51.3 60.9 
Livermore.........-- 48.0 | 51.0 | 53.5 | 57.2 | 60.5 | 66.0 | 70.9 | 69.8 | 68.3 | 62.8 | 54.5 | 48.8] 59.3 
Wedteree\. soak. oe 46.5 | 49.4 | 53.1 | 57.6 | 63.0 | 68.8 | 72.9 | 70.6 | 67.0 | 60.0 | 51.5 | 45.0] 58.8 
Mountain View...... 49.1 | 51.2 } 53.3 | 56.1 | 59.0 | 62.7 | 66.0 | 65.1 | 64.3 | 60.2 | 54.0 | 48.1 | 57.4 
Mraksvallo. 2 2355. foe3. 45.4 | 48.3 | 50.4 | 55.1 | 59.7 | 64.1 | 66.8 | 65.8 | 65.1 | 60.8 | 52.3 | 45.5 | 56.6 
Trai) = ae eee 47.3 | 50.1 | 51.7 | 55.5 | 59.4 | 63.8 | 66.2 | 64.5 | 64.2 | 60.6 | 52.9 | 46.3 56.8 
piockton. <0)... 26% 45.7 | 48.8 | 52.5 | 56.9 |} 62.1 | 68.3 | 73.2 | 71.1 | 67.8 | 61.1 | 51.6 | 44.2 | 58.6 

PRECIPITATION (INCHES 2). = 

UE DS kee g 5 52 ee |e SS EPR Seed Poees) Deeoee| Barner SP oars Resea mace | ce amar lyse 
DM COR. Set ee ws ace Sac 6.41 | 3.77 | 5.46 | 1.14 | 0.96 | 0.29 | 0201 1.03 | 0.79 | 2.03 | 3.50 | 25.39 
DUN es ee ee eee 13.12 | 7.78 {11.02 | 3.00 | 2.59 -95 Ab .002 | 1.14 | 2.39 | 4.98 | 6.39 | 53.36 
EESTI OS See ts Soest aks 2.11 | 1.30 | 2:24 Wid [oS 03 | . 001 4b SOOM O60 7211.26] 9.87 
Geyserville.......... 11.08 | 6.85 | 9.49 | 1.40 | 1.30 45 Ay dls 96 | 1.59) 3. 88) | 5. 24 | 42. 25 
BASLE se Se 6.05 | 4.30 | 6.40 | 1.29] .93 12 | .02 O1 44 . 56 87 | 3.14 | 24.13 
WFIVETMOLE... 2522s 4.55 | 2.00 | 3.75 65 |. .57 19 ay 03 31] .43 90 | 2.47 | 15. 86 
int Ge ah 5.02 | 2.68 | 4. 71 80 | 1.56 26 TN 003 40 -55 | 1.14 | 2.94 | 20.06 
Mountain View......| 4.47 | 2.46 | 4.45 | .80 54 18 db 04 52 sO 96 | 2.49 | 17. 42 
Oiled i 8.07 | 4.42 | 6.57 | 1.10 78 26 dhs O1 13}. waht |s2s 10513595) [528581 
PemomMa li. 2k... 6.80 | 4.91 | 6.02} .74 87 25 | .34 Ab 82] .83 | 2.75 | 4.00 | 28.33 
PICKTON, «122 s3 cinco 4.24 | 2.12 | 3.62 | .72 68 14 Av 01 48 | .42 99 | 2.31 | 15. 73 

1 Data for four years. 2 T= Trace. 3 No data available. 

In the care and maintenance of the California experiment vine- 
yards and in prosecuting researches in them, Mr. George C. Husmann, 
Pomologist in Charge of Viticultural Investigations, is assisted by 
Mr. Fred L. Husmann, Viticultural Superintendent, and Mr. Richard 

Schmidt, Assistant in Viticulture. 

DESTRUCTION OF VINEYARDS. 

In Bulletin 172 of the Bureau of Plant Industry the writer gives 
an account of the havoc wrought by the phylloxera insect to the 
vineyards of the Old World as well as to those of the Vinifera regions 
of this country. Since that bulletin was issued additional heavy 
losses have occurred. 
‘The destruction in California of once flourishing vineyards cover- 

ing more than 200,000 acres, through the so-called California vine 

disease and other agencies, but most largely through phylloxera, has 
already occurred. All that has been suggested to combat and eradi- 
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cate the phylloxera has been tried in this and other countries, but it 
is conceded that, with the exception of vineyards which ean be flooded 
cheaply and sufficiently to kill the insect, the only way successfully to 
reestablish Vinifera vineyards is by growing the vines on phylloxera- 
resistant stocks. 

FACTORS IN RESISTANCE. 
» 

The resistance of vines to phylloxera depends upon two factors: 
(1) The inherent resistant character of the vine and (2) its adaptation 

to soil, climatic, and other conditions. 
The inherent or natural characteristics of the plant repel or invite 

the attacks of the phylloxera. The number of swellings, nodosities, 
and tuberosities from imsect punctures and the rotting of the root 
occasioned by them progress more or less rapidly and deeply in 
accordance with the texture and character of the root attacked. 
The weakening and ultimate death of the vine are determined by the 
extent of the punctures and the progress of the rot upon the roots. 

The nodosities rot more or less rapidly in the different grape species. 
In the Vinifera they are larger and usually rot in a very short time. 
In the American species the nodosities are smaller and do not rot so 
quickly, various species differing in this respect. The number of 
nodosities varies greatly on the different vine varieties, and when the 
insects have multiplied sufficiently to cover the smaller rootlets with 
them, eventually the larger roots are attacked, and if cancerous 
patches of decomposition are found on the more developed roots 
tuberosities occur. 

Some varieties have nodosities on practically all rootlets, ate 
some of the American species are not injured by the pills 
except that a few nodosities form on their roots. In fact, the 
resistant ratings of different species are based on a determination of 
the relative number and size of the nodosities found on their roots. 

In order to indicate with some degree of definiteness the resistance 
to phylloxera (not the value of the stock), scientists have provision- 
ally adopted an arbitrary scale of ratings. In this scale the maximum 
of resistance or immunity is taken as 20, while absence of resistance 
(or no resistance) is reckoned as zero. 

The necessary degree of resistance for the production of good crops 
varies with the character of the soil, stocks rating above 16 being 
considered sufficient for all soils, 14 to 16 for fairly good OLS, and 10 
to 14 for rich, moist, sandy cous. 

ADAPTATION TO SOIL, CLIMATIC, AND OTHER CONDITIONS. 

The ability of a vine to withstand or resist the attacks of the 
phylloxera without serious injury is greatly influenced by the 
adaptability of the vine to the climatic and soil conditions under 
which it is grown. These may increase or diminish the vigor of the 
plant, retard or favor the reparation of the insect injuries, and affect 



ia oe 

TESTING GRAPE VARIETIES IN THE VINIFERA REGIONS. 13 

the resistance of the plant by favoring or hindering the dissemination 
or activity of the insect. For instance, climatic conditions affect the 
multiplication of the insect and it can travel but little in sandy soils 
of a certain fineness. Then again, a variety which in one locality has 
splendid resistant qualities perishes in another locality having a 
similar soil but a different climate or in another locality having 
a similar climate but a different. soil. 

This is due to the fact that some species are adapted to moist soils, 
while others are variously adapted to dry soils, deep soils, or shallow 
soils, and also to the fact that the root systems of different species 
vary in habit of growth, some assuming a horizontal and others a 
vertical position; some roots are thick and fleshy and others small 
and wiry; some are soft, while others are firm. (See Pl.V.) Thus,a 
moisture-loving variety or one having a horizontal root system would 
not thrive in a dry, hot climate; neither would a variety with a deep 
root system thrive in a shallow, hard soil, or one adapted to a dry loca- 

tion thrive in a wet soul. For such reasons, a variety grown under 
congenial soil and climatic conditions will often prove more resistant 
than one of greater natural resistance grown under adverse soil and 
climatic conditions. 

Resistance to phylloxera is also influenced by the congeniality 
existing between vine varieties when grafted on other vine varieties. 
Causes like these, and there are many others, affect the resistant 
qualities of vines, and it is with the study of the adaptation of 
varieties to varying conditions and the congeniality existing between 
vine varieties that the researches reported in this bulletin are par- 
ticularly concerned. | 

The European work in the selection and breeding of resistant 
stocks has been determined largely by the necessity that such stocks 
be adapted to calcareous-soil conditions rarely encountered in the 
present Vinifera regions of this country. This renders it necessary 
for us to undertake our own researches and determinations. The 
varying soil, climatic, and other conditions in California make the 
selecting of the right grape species in the reestablishing of vineyards 
on resistant stocks rather a complex matter. 

Of the 23 species of grapes native to North America, the 14 shown 
in Table III have been found sufficiently resistant to merit the 

attention of the viticulturist, and they are under test in the experi- 
ment vineyards of the United States Department of Agriculture. 

Table III shows their natural habitat, the locations, sites, and the 
character of soil they prefer, the habits of the vines, their relative 

season of leafing (Pls. VI and VII), their root systems (PI. V), the 
flowering and ripening of their fruit, the ease or difficulty of propagat- 
ing them, their suitability for either bench or field grafting, and their 
relative resistance to phylloxera, cold, dampness, heat, and drought. 
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HYBRIDS. 

In the attempts to secure resistants suited to soil, climatic, and 
other conditions which at the same time would prove congenial, 
lasting, and productive stocks on which to graft the Vinifera varie- 
ties, many difficulties were encountered. For instance, the stock 
may be adapted to the soil, but it may be so hard to root as to make 
its commercial use impracticable. Again, the stock may be suited 
to the soil and it may root easily and be resistant, but not congenial 
to or make a lasting junction with Vinifera varieties; or the congeni- 
ality 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 
soul and climatic conditions. To overcome such difficulties and 
others of like nature, hybrids have been and are being produced, in 
the breeding of which such of the native American species were 

-selected as possess the various qualities desired. (See Pls. VIII and 
IX.) In this work some remarkable successes have been achieved, 
such, for instance, as Riparia x Rupestris, No. 101; Riparia x Rupes- 
tris, No. 3306; Riparia x Rupestris, No. 3309; Solonis x Othello, 
No. 1616; Rupestris x Cordifolia, Nos. 107-11; Riparia x (Cordi- 
folia x Rupestris), Nos. 106-8; Rupestris x Berlandieri, No. 301A; 
Berlandieri x Riparia, No. 420A; and Monticola x Riparia, No. 
18808. 

Efforts have also been made to produce hybrids between the 
Vinifera and American native-grape varieties which would be resist- 
ant to phylloxera and at the same time give satisfactory crops of 
fruit of desirable character and quality. (See Pl. X, fig. 2.) By 
having such direct producers, the cost of grafting would not only be | 
avoided, but congeniality would not have to be reckoned with. Some 
remarkable strides are being made along this line. A number of 
these hybrids are under test in the experiment vineyards, but so far 
it is not possible to say that any of them are better than or equal to 
some of our finer varieties of native American grapes or that they 
have as good phylloxera-resistant qualities. 

GROWTH RATINGS OF RESISTANT VINES AND DIRECT PRODUCERS. 

In Table IV the upper numbers after each name in the columns 
headed ‘‘ Experiment vineyard’’ show the years when the vines were 
planted; the lower numbers show the growth ratings, which in all 
cases were made in the autumn of 1913. | 

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



Bul. 209, U. S. Dept. of Agriculture. PLATE V. 

t VARIOUS TYPES OF GRAPE ROOT SYSTEMS. 

Fic. i.—Roots of the fleshy type. Fic. 2.—Roots of the shallow or spreading type. Fic. 3.—Roots 

ie) - of the deep-striking type. Fic. 4.—Roots of the oblique type. 



Bul. 209, U. S. Dept. of Agriculture. PLATE VI. 

j 

LEAVES OF FOUR NATIVE AMERICAN SPECIES OF GRAPES USED AS STOCKS ON WHICH 

TO GRAFT VINIFERA VARIETIES. 

Fie. 1.—Vitis champini, upper and lower side of leaf, one-fourth natural size. Fia. 2.—Vitis 
doaniania, upper and lower side of leaf, one-sixth natural size. Fic. 3.—Vitis candicans, upper 
and lower side of leaf, one-fourth natural size. Fic. 4.—Vitis berlandieri, upper and lower side 
of leaf, one-sixth natural size. 



Bul. 209, U. S. Dept. of Agriculture. 
PLATE VII. 

LEAVES OF FOUR NATIVE AMERICAN SPECIES OF GRAPES EXTENSIVELY USED AS STOCKS 

ON WHICH TO GRAFT VINIFERA VARIETIES. 

Fic. 1.—Vitisrupestris, upper and lower side of leaf, one-fourth natural size. Fia. 2.—Vitis aestivalis, 
upper and lower side of leaf, one-fourth natural size. Fic. 3.—Vitis labrusca, upper and lower side 
of eats one-seventh natural size. Fic. 4—Vitis riparia, upper and lower side of leaf, two-fifths 
natural size. 



Bul. 209, U. S. Dept. of Agriculture. PLATE VIII. 

LEAVES OF FOUR GRAPE HysBrRIDS USED AS STOCKS ON WHICH TO GRAFT VINIFERA 

VARIETIES. 

Fic. 1.—Monticola  Riparia No. 18808, upper and lower side of leaf, one-sixth naturalsize. Fic. 2.— 
Cordifolia X Riparia No. 125-1, upper and lower side of leaf, one-eighth naturalsize. Fia.3.—Ber- 
landieri X Riparia No. 420A, upper and lower side of leaf, one-sixth natural size. Fic. 4.—Linse- 
comii X (Labrusca X Vinifera), upper and lower side of leaf, one-eleventh natural size. 



Bul, 209, U. S. Dept. of Agriculture. PLATE IX. 

LEAVES OF FOUR GRAPE HYBRIDS ORIGINATED IN FRANCE AND EXTENSIVELY USED AS 

STOCKS ON WHICH TO GRAFT VINIFERA VARIETIES. 

Fic. 1.—Riparia X Rupestris No. 3306, upper and lower side of leaf, one-eighth natural size. 
Fic. 2.—Mourvedre X Rupestris No. 1202, upper and lower side of leaf, five-sixteenths natural 
Size. Fie.3.—Riparia * Rupestris No. 101, upper and lower side of leaf, five-fourteenths natural 
size. Fic. 4.—Riparia x Rupestris No. 3309, upper and lower side of leaf, one-third natural size. 
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These adaptability ratings therefore represent the behavior of each 
variety under the conditions existing at the several vineyards ex- 
pressed in terms that permit comparison with its behavior elsewhere. 
They are not based on a comparison with other varieties in the same 
vineyard. Each variety is therefore rated on a scale based on its 
own standard of excellence rather than on any arbitrary scale for- 
mulated for application to all varieties. It is believed that this 
method renders possible a truer expression of the reaction of each 
variety to different soil and climatic conditions than would be pos- 
sible by using any arbitrary scale of measurement of growth. 

To illustrate, Aramon x Rupestris Ganzin, No. 2, planted at each 
of three experiment vineyards in 1904, at Fresno was rated 97; at 
Livermore, 83; and at Lodi, only 46. This shows that at Fresno 
the growth was very satisfactory, and it was therefore rated at 97. At 

3 Livermore the growth was good, but not nearly so good as at Fresno; 
it was therefore rated at 83. At Lodi it made a very poor growth, 
which as compared with the growth made at Fresno was as 46 to 97, 
or when compared to perfect growth as 46 to 100, i. e., 46 per cent. 

‘Taste 1V.—Resistant and direct-producing varieties of grapes in eleven experiment 
— vineyards in California, showing the year of planting in each vineyard and the relative 
growth rating. 

Experiment vineyard. 
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TasLe IV.—Resisiant and direct-producing varieties of grapes in eleven epee 
vineyards in California, showing the year of planting in each vineyard and the relativ 
growth rating—Continued. 

Variety. 
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TaBLE 1V.—Resistant and direct-producing varieties of grapes in eleven experiment 
vineyards in California, showing the year of planting in each vineyard and the relative 
growth rating—Continued., 

aS oto Variety. 
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TaB_eE LV.—Resistant and direct-producing varieties of grapes in eleven experiment 
vineyards in California, showing the year of planting in each vineyard and the relative 
growth ratung—Continued. 

| 

Variety. 
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TaBLe I1V:—Resisiant and direct-producing varieties of grapes in eleven experiment 
 ¢ 

vineyards in California, showing the year of planting in each vineyard and the relative 
growth raving—Continued., 
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A number of the resistanit-stock varieties have been growing a 
sufficient length of time to show what may be expected of them 
under similar conditions. In the following lst of stocks that are 
worthy of special mention as having made excellent growth ratings 
at each of eleven California experiment vineyards, the varieties are . 
given in the order of their ratings, i. e., the best growers first, and 
so on: 

Chico Varietal Vineyard.—Lenoir; Rupestris de Semis, No. 81-2; Rupestris x Ber- 
landieri, No. 301A; Aramon X Rupestris Ganzin, No. 1; Berlandieri x Riparia, No. 

157-11; Columbaud xX Riparia, No. 2502; Rupestris Metallica; Rupestris Pillans; — 
Solonis X Othello; Solonis x Othello, No. 1613; Aramon X Rupestris Ganzin, No. 9; 

Rupestris Othello; Berlandierl  Riparia, No. 420A; Dog Ridge; Hotporup; Monti- 
cola <X Riparia, No. 18808; (Aestivalis  Monticola) x (Riparia < Rupestris, No. 
554-5); Barnes. 

Colfax Experiment Vineyard.—Rupestris St. George; Mourvedre x Rupestris, No. 

1202; Dog Ridge; Solonis & Othello, No. 1613; Berlandierl x Riparia, No. 420A; 

Riparia < Rupestris, No. 3309; Aramon < Rupestris Ganzin, No. 1; Constantia; 
Rupestris des Caussettes; Rupestris >< Berlandieri, No. 301B; Adobe Giant; Aramon 

< Rupestris Ganzin, No. 2; Lenoir; Solonis  (Cordifolia & Rupestris), No. 202-4; 
Solonis < Othello; Monticola X Riparia, No. 18815; Motley; Riparia X Rupestris, 
No. 101-14. 

Fresno Experiment Vineyard.—Mourvedre X Rupestris, No. 1202; Solonis X Othello, 

No. 1613; Cordifolia & Riparia, No. 125-1; Aramon * Rupestris Ganzin, No. 2; Aus- 

tralis; Riparia France; Constantia; Rupestris des Semis, No. 81-2; Rupestris Pillans; 

Rupestris St. George; Solonis x Riparia, No. 1615; Aramon < Rupestris Ganzin, 

No. 9; Monticola X Riparia, No. 18815; Riparia x Rupestris, No. 101; Riparia 
Rupestris, No. 3309; Barnes; Monticola < Riparia, No. 18804; Monticola < Riparia 

No. 18808. 
Geyserville Experiment Vineyard——Mourvedre X Rupesiris, No. 1202; Aramon 

< Rupestris Ganzin, No. 1; Aramon < Rupestris Ganzin, No. 2; Dog Ridge; Riparia 
< Rupestris, No. 3309; Rupestris St. George; Riparia * Rupestris, No. 101; Riparia 
< Rupesiris, No. 3306; Solonis X Othello; Lenoir; Rupestris Martin; Rupestris 
Metallica; Taylor Narbonne; Rupestris  Berlandieri, No. 301B; Berlandieri Lafont, 

No. 9; Solonis Robusta; (Aestivalis  Monticola) & (Riparia * Rupestris, No..554-5); 
Australis. 

Guasti Experiment Vineyard.—Constantia; Dog Ridge; Lenoir; Barnes; Rupestris— 

Metallica; Rupestris Pillans; Rupestris St. George; Solonis x Othello, No. 1613; 
Arizonica Phoenix; Mourvedre X Rupestris, No. 1202; Riparia Gloire; Riparia Ra- 

mond; Rupestris des Caussettes; Solonis Robusta; Berlandieri  Riparia, No. 420A; 

Pinot X Rupestris, No. 1305; Riparia < Rupestris, No. 3306; Rupestris le Reux. 
Livermore Experiment Vineyard.—Mourvedre X Rupestris, No. 1202; Rupestris St. 

George; Aramon X Rupestris Ganzin, No. 1; Rupestris des Semis, No. 81-2; Monti- 
cola X Riparia, No. 18815; Riparia x (Rupestris x Aramon) Jaeger, No. 201; Dog 

Ridge; Rupestris Metallica; Rupestris Martin; Rupestris Pillans; Riparia « Rupestris, 
No. 101; Monticola X Riparia, No. 18804; Monticola X Riparia, No. 18808; Riparia X 

Rupestris, No. 101-14; Solonis Othello, No. 1613; Australis; Aramon & Rupestris 

Ganzin, No. 9; Cordifolia x Rupestris. ay 
Lodi Experiment Vineyard.—Aramon X Rupestris Ganzin, No. 1; Riparia X Rupes: — 

tris, No. 101-14; Mourvedre « Rupestris, No. 1202; Riparia « Rupestris, No. 101; 

Lenoir; Motley; Aramon < Rupestris Ganzin, No. 9; Dog Ridge; Riparia x Rupestris, 
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No. 3309; Rupestris X Cordifolia, No. 107-11; Berlandieri X Riparia, No. 420A; Riparia 

x (Rupestris x Aramon) Jaeger, No. 201; Rupestris Metallica; Rupestris Pillans; 
(Aestivalis < Monticola) < (Riparia X Rupestris, No. 554-5); Ramsey; Rupestris 

Martin; Salt Creek. 
Mountain View Experiment Vineyard.—Dog Ridge; Mourvedre & Rupestris, No. 

1202; Lenoir; Monticola * Riparia, No. 18804; Aramon  Rupestris Ganzin, No. 1; 
Aramon X Rupestris Ganzin, No. 2; Riparia « Rupestris, No. 3306; Motley; Solonis 
Robusta; Berlandieri X Riparia, No. 420A; Riparia < Rupestris, No. 3309; Rupestris 
x: Berlandieri, No. 301A; Solonis X Othello; Riparia x Berlandieri, No, 161-49; 

Rupestris St. George; Rupestris « Berlandieri, No. 301B; Monticola x Riparia, No. 
18808; Monticola x Riparia, No. 18815. 

Oakville Experiment Vineyard.—Mourvedre  Rupestris, No. 1202; Rupestris St. 
George; Solonis X Othello, No. 1613; Barnes; Constantia; Aramon & Rupestris Ganzin, 
No. 1; Aramon X Rupestris Ganzin, No. 2; Berlandieri X Riparia, No. 420A; Lenoir; 
Monticola X Riparia, No. 554; Ramsey; Solonis X Riparia, No. 1616; Dog Ridge; 
Rupestris Metallica; Viala; Rupestris des Semis, No. 81-2; (Aestivalis  Monticola) 
x (Riparia < Rupestris, No. 554-5); (Aestivalis X Rupestris) x Riparia, No. 227. 

Sonoma Experiment Vineyard.—Dog Ridge; Lenoir; Monticola x Riparia, No. 

18815; Solonis X Othello; Aramon X Rupestris Ganzin, No. 9; Monticola x Riparia, 

No. 18808; Riparia & Rupestris, No. 3306; Aramon < Rupestris Ganzin, No. 2; Aus- 

tralis; Berlandieri X Riparia, No. 420A; Mourvedre  Rupestris, No. 1202; Monticola ° 

< Riparia, No. 18804; Riparia < Rupestris, No. 3309; Riparia < Rupestris, No. 
108-103; Adobe Giant; Aramon < Rupestris Ganzin, No. 1; Riparia « (Cordifolia x 
Rupestris), No. 106-8; Riparia x Rupestris, No. 101-14. 

Stockton Experiment Vineyard.—Rupestris St. George; Constantia; Aramon x 

Rupestris Ganzin, No. 9; Mourvedre X Rupestris, No. 1202; Riparia « Rupestris, No. 
101-14; Solonis X Othello, No. 1618; Solonis x Riparia, No. 1616; Monticola x 

Riparia, No. 18808; Columbaud X Riparia, No. 2502; Monticola & Riparia, No. 18815; 

Rupestris X Cinerea; Barnes; Riparia X (Cordifolia X Rupestris), No. 106-8; Riparia 

x Rupestris, No. 101; Lenoir; Riparia < Rupestris, No. 3306; Rupestris des Caus- 

settes; Rupestris X Berlandieri, No. 219A. 

Table V gives the resistant varieties in each vineyard which are 
estimated to have made the best and most creditable growth records 
as compared to all the varieties under test. The numbers in line 
with each name in the vineyard columns show the relative growth 
rating made by the variety in the respective vineyards where it is 
under test. The highest rating is expressed by the figure 1, the 
next by 2, and so on. The ratings therefore represent the behavior 
of each variety under the conditions existing at the several vineyards, 
expressed in terms that permit comparison with its behavior else- 
where, and in comparison also with other varieties in the same 
vineyard. ‘To illustrate: Of all the resistant varieties at Livermore 
the best record was made by Mourvedre x Rupestris, No. 1202 
(rated as 1), whereas at Stockton it was fourth best (expressed by 

4), and at Sonoma eleventh best (expressed by 11). 
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Taste V.—Resistant-stock varieties of grapes making the best growth records, showing 
their relative merits tn each of eleven experiment vineyards in California. 

z 2) a 
testes S 2 é | 3 (a 

- | 5 . Oo 

Tart eos (@eglee| 2 Ve aia alee Variety. OS a TRS! eh iO lores | Sik: Mewes 
et Fs, eS aleroles Wee tome ‘a |-o eS 
C/O TRS | Oa vas O};}nl|n 

PAHO CAG IAIN G So as Sr Ah eps Cae Nomen ae Rie ACES § bs A ers eed renee Sertoli sao 2 Lae 
Aramon X Rupestris Ganzin 

TORU ese Se ESE Pe ris or Rk era ee aed So RE t a |e 2 3 1 5 6 | 16 s 
INO. cake cate! Mee eeee ee SE Rh ee ee ee ML hoe IA cE By le 2 eee 6 x fol Peo See 8 
NOR. se Se rer nie a eee PD Sees ed epee gO is iy la ti ee he es hy fil icp’ (a 2 rea eel the 5 3 

PANES GLEE RIS perce ee cee far arn nee npee re eeee |e || eae 5: 18k |e 2/516) | So. 3/2 bee a ee 
ATMOS Ee es 2 Ree a ae Cee ee on fe, OU aa Se ee S| ees | ol | eee Beery Rie te eee ot 
Berlandieri x Riparia: | 

ING 2 OMA pie Beta ne oh eh ee eRe BR a NS ay Se 13 Shad eres co 15 Hal 1 8; 10 an 
INeeahy 7 tle egebes ey enc des ee ee Ne By, |e pee | Mee | sate ee |. 0 eee Lae 

Columpband eS RipariayNosco02e. se) se aee eee Gale Sacre sake Bi os Oe eg eee | ee latte iad 
Gonsanibia teres sees Soe on tee eae ae i cee ce Sy Slee) UBS Seas See eae 5 |. 2 
@ordifoliapcRiparia, No. 125210) aS eens og oar BENE Deel Reese i 
IDO PMRAC Terr ie le Se eee LS ees Te WIPES} ANN LAD | felleteest 13h el ee 
TLGVEGGe: SS Le 0 9 pa aaa a ae eg 1 | 13 110] 3 5 31 9 OMe 1s 
Monticola X Riparia | 

0. LSE, Se ae ee a a lee aE Fo Bee ea ot 12 |. 4 |S TOR eee 
No. 18808 Ia aia oa ne cen anaes Be ee 16 a hard oF 7| es Sat A TS ese! ilrp le Gos 
"Ey, Ee a RO pee rte 2 RS TY, 165) 1g eee 5 [cic 1a) cas aaern 

IPOTIG Vinee sere ae oo i ee es oe ok WER OTe) eee Bales eae 6 Salto al aie Eee 
Mounvedre.>¢ Rupestris, No.) 1202..222.5. 223 Freie} 2.) A | £5),10)] Loins 22\ state ie [ 4 
TRIED TED IO TN oe 2 eS ice Aine ere ear Te aes ferrets PU eae fal syal eee DLs ieee 
LRvT GENTLE Ce COT Wg Ry ere cr i ES Ri aD A Pa a eas hl Pa pe Uae SS et ee eee eee ea oe eee eatee 
Riparia bx jeapestris: | 

SIN Gy SLE es Sy eS wey ole ape 9 et ee en Perel tee 5 | if Lio): 4c sees | Se e5 | eee 14 
No. 101 BN Rec ST 2 Le. ee a eee ee TSA) es ILE es 1 A bg ee 8) ae 18 5 
INOSS30G82 2 hie ees SA he ee a ee ee Fernald SoA eet eee | ees |e, a 
INTO WARE TS oe eee Napa mn OEE a geet, Bee eincapen eS Rakes Seco On| elo Qyleceaisenel 9 Deal eee teed : 

upesinisides;Semiis: INo.81=20) eee So tee 2 6230) WS ese ON el ne GE 16) |ESus eee: 
ERTIES UBIS MM Ania ms ee ne Bee ee a ee aes eel rere PAD Jan oo|-O. [D7 tee: eee a 
Barpestris Metallica fi. 1iil) UNS Re Ravine, 7 [aH PB 084.13) oeeee ashes Oey 
UI PESETIS ETS es eae ee EAD Re EE eee SB feese} OV. 22) 6 10, | oS ee | es ee ee 
HIDES TISiG te GOOLE Ga. eases ee ee eee eee See | LOs|) OM adel eel ae peemel oe ee 1 
Rupestris X Berlandieri: 

INO GO UAT ee Me cit = 28 Fae: LA Pe ot SU erat Shia selereeas ee LD: 2 2 | epee ee 
INOS OU atest ets etre tea shoe SER Beene ee ee TeLO be ae: St 16¢) 33 |e ee 

RAPES trisG@inenecy sats wee wk ee een es rw senses wel ete Sel |e et ee | ee il 
RAUpEstris << Corditolias *NOsO le sn = ee ee a aeliet| pe a ES ee ee | eee LO! e ee ees | eee 
SOLOMISPE ODS tate te 5 eee tne ea eee ic CO oel ene | era od ' 16 | 14 ae 9 | PP ates oe 
Soloniso¢ Othello. ee eee en ee rT es sul (peared Re Yul perme Pate FO 13). Sa 
Solos: <- Othello wNosiGl ep tes ae wee Cs ae LO [red e2 ! 5.) Bil oases jee By Se ete 

Table VI gives an alphabetical list of improved American native 
and Franco-American grape varieties which are being tested on 
their own roots in the Chico, Colfax, Fresno, Geyserville, Guasti, 

Sonoma, and Stockton Livermore, Lodi, Mountain View, 

experiment vineyards. 
drawing of conclusions. 
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Taste V!.—Varicties of American native and Franco-American grapes under test on 
their own roots at eleven experiment vineyards in California. 

[The locations of the tests are indicated by plus (+) marks.] 
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TABLE VI.—Varieties of American native and Franco-American grapes under test on 
their own roots at eleven experiment vineyards in California—Continued. 

Varieties. 
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To grow vines on resistant stocks successfully, it shouid be borne 
in mind that the resistance of vines depends upon the inherent 
characters of the vine and its adaptation to soil, climatic, and other 
conditions, and that the resistant quality of the stock is very mate- 
rially affected by the congeniality of the varieties grafted on it. 

CONGENIALITY AND ADAPTABILITY OF VINES. 

Two vine varieties are congenial to each other if both top and 
root flourish when one is grafted on the other. 
The congeniality would be called perfect when one variety grafted 
on another behaves as if the stock were grafted with a scion of itself, 
the union being perfect and the behavior of the vine the same as 
that of an entire ungrafted plant 

(See Pl. X, fig. 1.) 
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The term ‘‘congeniality”’ as used in this discussion is limited to 
the relation of vine varieties to the resistant stocks upon which they 
are grafted. To discriminate properly between adaptability and 
congeniality and then to determine the congeniality, it is necessary 
to know the behavior of the resistant varieties as well as the Vinif- 
era varieties on their own roots. If we have grafted vines of which 
both the stock and the scion varieties are known to be suited to the 
soil and climatic conditions and they do not respond, we know that 
congeniality is lacking. 

The adaptability of varieties can be closely forecasted, but their 
congeniality must be determined by actual tests. Without knowl- 
edge of its adaptability to existing conditions, the extent to which 
differences in the behavior of a variety grafted on different stocks 
are due to congeniality or to adaptability is impossible of determi- 
nation. d 

Saccharine and acid determinations of the fruit from grafted vines 
have been made for a number of years with a view to ascertain 
whether the quality of the fruit is influenced by the stock upon which 
the vine is grafted. (See Pl. X.) Such determinations contrasted 
with the same season’s growth ratings of the same vines indicate a 
close correspondence between these important chemical constituents 
of the fruit and the congeniality of grafts and stocks as determined 
by observations, and they afford a useful check on the congeniality 
ratings. 

Similar growth ratings of a variety grafted on various stocks are 
found to be accompanied by fairly definite percentages of sugar and 
acid. Under hke conditions of growth the sweetness and the acidity 
of the fruit, as well as its time of ripening, are materially influenced 
by the congeniality of the scion and stock. The saccharine and acid 
contents are two of the leading considerations in the money value of 
the fruit. 

In determining the relative congeniality of vine varieties on diverse 
resistant stocks, these and the relative quantity of fruit produced, 
the difference in time of ripening, the relative healthfulness and com- 
parative durability of varieties on different resistant stocks, and the 
relative amount of wood produced are some of the considerations 
that appear most important. 

BEHAVIOR OF GRAPES GRAFTED AND ON THEIR OWN ROOTS. 

In Table VII, column 1 gives (1) the variety name, and indented 
under it (2) the name of the resistant stock on which it is grafted, or 
if the variety is on its own roots the fact is so stated. Column 2 
shows the experiment vineyard in which the growth was tested, use 
being made of the following abbreviations: C for Chico, Cx for Col- 
fax, F for Fresno, G for Geyserville, Gi for Guasti, L for Lodi, Li for 
Livermore, M for Mountain View, O for Oakville, S for Sonoma, St 
for Stockton. Column 3 shows the year in which the stock was 
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planted, thereby indicating its age, and column 4 gives the year of 
grafting. Column 5 shows the congeniality, or the growth of each 
variety on the different stocks, expressed in the form of a percentage 

rating, on a scale in which the growth of the variety when not grafted 
but growing as an entire plant on its own root under conditions to 
which it is well adapted is taken as the standard of excellence, that 
is, 100 per cent. These ratings therefore represent the behavior of 
each variety grafted on the several stocks under the conditions exist- 
ing at the vineyard at which it was found, expressed in terms that 
permit comparison with its behavior when growing as an entire 
plant on its own roots under favorable conditions and not based on 
a comparison with other Vinifera varieties grafted on the same stock 
in the same vineyard. The rating in each case is the average 
rating made in different seasons to and including the autumn of 
1913. To illustrate: Alicante Bouschet, grafted in the Oakville 
vineyard in 1906 on different resistant stocks, on Aramon X Rupes- 

tris Ganzin, No. 1, was rated at 91; on Riparia X Rupestris, No. 3309, 
at 88; on Mourvedre X Rupestris, No. 1202, at 72; and on Riparia 
x Rupestris, No. 101, at 55. This shows that Alicante Bouschet, 

which is well adapted to the conditions there, when grafted on these 
different stocks at the same time, under the same conditions, in the 
same vineyard, and with the same treatment, varied in growth and 
behavior in comparison with the same variety on its own roots in 
accordance with the above ratings. Column 6 gives the pruning 
nrethod, s being used for spurs and ¢ for canes. Column 7 gives the 

weight of prunings per vine; 8, the nodes bearing fruit; 9 and 10, 
the growth-starting dates in early and late seasons; 11 and 12, the 
blossoming dates in early and late seasons; 13 and 14, the fruit- 
setting dates in early and late seasons; 15 and 16, the fruit-ripening 
dates in early and late seasons. Columns 17 to 21 give the fruit per 
vine for the seasons from 1909 to 1913, inclusive; 22, the average per- 

centage of sugar, Balling scale; 23, the average acid, as tartaric, per 
100 c. c. Column 24 shows the size of the clusters, m indicating 
medium; m-—l, medium to large; 1, large; v, very; s,small. Column 
25 shows the shape of the clusters, whether round (r), cylindrical (cy), 
long (i), or tapering (t). Column 26 designates the density of the 

clusters, whether compact (c), medium (m), or loose (1). Column 

27 shows the size of the berry, whether large (1), medium (m), or 

small (s). Column 28 gives the shape of the berry, whether round 

(r), oval (0), or oblong (ob). Column 29 shows the color of the> 

berry, whether black (b), red (x), or white Gv). Column 80 indicates 

the purpose for which the fruit is used, whether for table (t), ship- 

ping (s), juice (j), wine (w), or storage (st). In this table the nomen- 

clature of varieties has been brought into conformity with the code 

of the American Pomological Society in so far as it has appeared 

practicable. 
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TESTING GRAPE VARIETIES IN THE VINIFERA REGIONS. 
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37 TESTING GRAPE VARIETIES IN THE VINIFERA REGIONS. 
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Lies 4 TESTING GRAPE VARIETIES IN THE VINIFERA REGIONS. 
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Table VIII gives an alphabetical list of additional Vinifera varieties 

erafted on resistant stocks which are under test at the Chico, Colfax, 
Fresno, Geyserville, Lodi, and Oakville experiment vineyards. Arabic 
figures are used to indicate the number of different stocks upon which 
each is grafted and the location of the same. The tests are too young 
to permit the drawing of conclusions. . 

» 

TasBLeE VIII.—Additional Vinifera varieties of grapes under test on resistant stocks at 
six experiment vineyards in California. 

[Arabic figures are used to indicate the number of different stocks upon which each variety is grafted and 
the location of the same.] 
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T ABLE VIII.—Additional Vinifera varieties of grapes under test on resistant stocks at 
. six experiment vineyards in California—Continued. 
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The following is an alphabetically arranged list of Vinifera varieties | 
in the Brawley Experiment Vineyard (PI. II, fig. 2), the plantings of | 
which are as yet too young to permit the drawing of conclusions | 
relative to their adaptability: 

Ach-I-Soum, Actoni, Actoniky, Agadia, Ahmeur bon Ahmeur, Ajmi, Aleatico, 
Alexandria, Almeria, Aneb-el-Cadi, Angelina, Augulata, Askari, Aspiran Noir, Atch | 
Kiek, Awasarghua. | 

Barducci, Beclan, Bermestia Bianca, Boal de Madera, Bowood Muscat, Black 

Morocco, Black St. Peter, Black Shahanee, Black Zante, Blanc d’Ambre, Pa | 
White, Bene Portugieser, Buccleuch, Brustiana. 

Carignane, Calabrian, Gaertn a la Porta, Castiza, Chadieh Arabieh, Chavooschee, 
Chaouch, Chaouch Rose, Chasselas Bouches du Rhone, Chasselas Dore, Chasselas 

ene pican, Chasselas Florence, Chasselas Montauban, Chasselas Musque Vrai, 
Chasselas Negrepont, Chasselas Rose, Chasselas Rose de Falloux, Chasselas Rouge, 
Chasselas St. Bernard, Child of Hall, Cinsaut, Clairette 4 Gros Grain, Clairette 

Blanche, Coarna Neagra, Commandeur, Corinthe Rose, Corinthe 4 Gros Grain, Corni- — 

chon, Coristana, Crujidero. a 
Damascus, aes! Dattier de Beyrouth, Dizmar, Dodrelabi, Downing, Drnekusa,) 

Dronkane, Duc de Maeenta: 

Emperor. 

Fajaumi Jaune, Faphly, Feher Goher Noir, Feher Som, Feher Zagos, Ferrara, ; 
Fintendo, Flame Tokay, Foster, Frankenthal preeaee. feeedencites 

Golden Champion, Golden Hamburg, Golden Queen, Goolabie, Gradiska, Green 
Hungarian, Grenache, Gros Blanc de Lausanne, Gros Maroc. 

Hebron Hycales, Hunisa, Huasco, Hutab. 

Insolia Bianca. 
Jura Muscat. 

Kadarka, Kahallillee, Kakour, Keropodia, Kishmish, Kuristi Mici, Kurtelaska. 
Lahntraube, Lampasas, Leani Zolo, Luglienga. | 

Madeleine Angevine, Madeleine Blanche, Madeleine Rose, Madeleine Royale, 
Mamelon, Malaga, Malvasia, Malvasia Rosario, Maraville de Malaga, Marascina, — 
Marzamina, Meslier, Millenium, Mission, Molinera Gordo, Mondeuse, Mourisco 

Bianca, Muscateller, Muscatelle Fino, Muscat Albardiens, Muscat Bonod, Muscat — 
Capusines, Muscat Gros Noir Hatif, Muscat Hamburg, Muscat Madera Roses Muscat — 
Noir de Hongrie, Muscat Noir Precoce, Muscat Talabot. a | 

Napoleon, Nasa Valentiana, Negrara di Gattinara, Neiretta di Costillo. a 
Ocru di Boe, Ohanez, Oliv ette Blanche, Olivette de Cadenet, Oliver de Serres 

Olivette Noir. 

Pagadebito, Parc de Versailles, Palarusa, Panariti, Paykanee Razuki, Pearl dae | 
Casaba, Perruno, Persian, No. 20; Persian, No. 21; Persian, No. 23; Persian, No. 253 | 

Persian, No. 26; aan No Number; Persian, No Tag; Philipi, Piment, Pince Muses 
Prune de Cazouls. 

Rose de Italie, Royal Ascot, Rozaki Zolo. iz 

Schach-I-Soum, See aeeali Blanc, Schiradzouli Violet, Servan Blanc, Sera ae 4 

Rose, Sgotoruk, Shiraz, Sicilian, Shrine St. Laurient, pee Sultanina, 

Sultanina Rosea, Sheba: 4 

Terret Monstre, Tinta Amerilla, Torok Goher Noir, Trentham Black, Trifere du ie - 

Japon, Triomphe, Trivoti, Trojka, Trousseau, Tsien Tsien. | 

Valdepenas, Veltliner, Verdal, Vernaccia Sarda, Vigne de Zericho. 
Wilmot Hamburg, Wilmot No. 16, White Corinth, White Tokay. 

Zante. 
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Table TX shows additional tests of improved American native and , 
_ Franco-American grape varieties grafted on resistant stocks which 
are being made at the Fresno and Oakville experiment vineyards. 

(See Pl. I, figs. 1 and 2.) Arabic figures are used to indicate the 
~ number of different stocks upon which each is grafted and the location 

of the same. The tests are too young to permit the drawing of 
~ eonclusions. 

Taste IX.— Varieties of American native and Franco-American grapes under test on 
resistant stocks at the Fresno and Oakville experiment vineycrds, showing the number of 
different stocks included in the test. 

Varieties. Fresno. | Oakville. Varieties. Fresno. | Oakville. 
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RUIN EL Onan crate tC 0s tess. cecccese Ly IS UICTIOME ese ok ocatre 2 Go: 2s Ross ee 6 
s Renictoag Seedling... Sab Baie incase cicttue IG PMASSAaSOltse ose ee ee dOsscalasaeeeee 1 
Oo aoe esse do. 1 Ast MIQOTO oral farsa ii Serer do.. 1 7 
SEP LOU es ae ciciein cose do... 4 GalleNN Ae aaa seme oe eee do.. 5 6 
(Da OLS eS Het SESE Abt Per eiNS Asi cp ne cio Stee Gots Aes eee 1 
Meu DEll Soa. - So sos. ces CO SRE | See eee PelliVee sale ects yon eiciee do.. i 4 
SeeGAW DA. ..----------'-- do 1 OU Riges No: WG. <6 <.- 8. GO: clsieas’ Se ae 1 
BPREEUION 0 oa wre aress one Oe se slkcctraicmchsss 2 

i pall The explanation of columns already given for Table VII will apply 
for the most part to Table X, showing the relative behavior and value 
for different purposes of improved American native and Franco- 
American grape varieties, except that the parentage of the varieties 

_ displaces the designation of the stock, the column for the ‘‘Year 
_ grafted” is omitted, and the congeniality column is changed to a 
growth-rating column, because all the varieties are on their own roots. 
The column for weight of pruning is also omitted. The abbreviations 

used to designate the parent species are as follows: Aest. for Aesti- 
valis, Bourg. for Bourquiniana, Champ. for Champini, Lab. for 

_ Labrusca, Lins. for Linsecomii, Rip. for Riparia, Rup. for Rupestris, 
- Vin. for Vinifera. 
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CONCLUSIONS AND SUGGESTIONS. 

Varying soil, climatic, and other conditions complicate the success- 
ful establishment of vineyards on resistant stocks. 

The adaptability of varieties to soil, climatic, and other conditions 

can be closely forecasted, but congeniality has to be determined by 
actual test. 

The best results are obtained where the scion and stock are con- 
genial and both are suited to all the conditions of the environment. 
When both scion and stock varieties are suited to the conditions 

but do not thrive, congeniality is probably lacking. 
The ideal vine is one having a most resistant root which is congenial 

to a top that produces the best fruit abundantly. 
Different species used as stocks with the same variety grafted on 

them (Table VII) may increase or diminish its vigor and productive- 
ness; increase or diminish the quality, size, and appearance of the 
fruit; cause it to ripen earlier or later; and bring about results varying 
Aah perfect success to almost comic failure. 

Extensive saccharine and acid determinations made (Table VII) of 

varieties grafted on resistant stocks and contrasted with the con- 
geniality and growth ratings made of the same vines the same season 
show a close correspondence between these important chemical 
constituents of the fruit and the congeniality of graft and stock. 
Similar growth ratings of a variety grafted on various stocks are 
found to be accompanied by fairly definite percentages of sugar and 
acid. The congeniality of the variety to the stock saee affects 
the resistant qualities of the stock. 

The quantity and quality of the fruit are usually in opposition on 
the soils and vines producing most abundantly; the fruit is usually 
not of as much value per given unit as it is on vines that are rela- 
tively less productive. 

Most vine varieties making perfect growth on resistant stocks 
are found to yield heavier crops than the same variety when grown 
on its own roots. 

The best results can be obtained only when the varieties are placed 
under soul, climatic, and other conditions to which they are adapted 

_ and by using the methods of pruning, training, and culture best 
suited to each one. 
Q A number of the new grape introductions of the Department of 
_ Agriculture are proving to be superior to the varieties that are now 

commercially grown for certain purposes. 
The relative rooting qualities of resistant varieties are an important 

_ consideration in the cost of establishing resistant vineyards. 
| Some stocks are suited for bench grafting, while others are especially 
_ valuable for vineyard grafting. 
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Cuttings of many hybrids root easily, although the cuttings from 
one of the parents may be hard to root. 
Where conditions are not suited to a given species, they are Hien 

well adapted to hybrids of that species with some other species. 
As cuttings of Monticola, Berlandieri, Aestivalis, Linsecomii, 

Bicolor, and Candicans (Pls. VI, VII, and VIII) are hard to root, 
they should be rooted in the nursery and grafted there, or planted in 
the vineyard and grafted afterwards. ; 

Riparia cuttings root easily and are excellent stocks well suited 
for vineyard and bench grafting, but they are adapted to but few 
California soils. Soils in which Riparia varieties thrive usually 
produce large crops of only fair quality. 

Rupestris cuttings root and graft easily and are best adapted 
to bench grafting. When so used the dormant eyes should be cut 
out of the stock. Many varieties are not congenial to Rupestris, 
and their fruit is usually somewhat later in ripening than when 
grown on some other stock. | 

In most instances Riparia, Berlandieri, Champini, and Aestivalis 
stocks (Pl. VI, VII, and VIII) are congenial to Vinifera varieties. 
Their fruitfulness is increased and the time of ripening hastened in 
comparison with the same varieties grown on other stocks. 

Some of the hybrid resistant-stock varieties are making enviable 
records as stocks under California conditions. 

Where all the qualities desired can not be found in a hybrid, a 
complex hybrid—that is, a hybrid of hybrids—may yield the desired — | 
results. 

A grower of Vinifera grapes should decide before locating his 
vineyard what varieties he desires to grow, and then choose soil and 
other conditions suited to such varieties. He should know whether 
stocks are to be established in the vineyard and grafted afterwards 
or whether the plantings are to be of bench or nursery grafts: He 
should then select the resistant varieties best suited to the purpose 
and conditions and which at the same time are congenial to the 
varieties he intends to grow. He should familiarize himself with 
all the operations necessary in establishing a resistant vineyard. 

The amount of money practically thrown away in the reestablish- 
ment of Vinifera vineyards in this country since the first appearance 
of phylloxera in them can not be even approximately estimated. » 

The direct causes of this waste of money have been due to lack 
of information and the fact that there was no source from which 
data could be obtained. This has resulted in the taking of chances 
by the growers in planting nonresistants, or in using the wrong 
resistants, or In using resistants which were not congenial to the 
varieties they were growing. Other causes for this waste have 
been the purchase of bench grafts on resistant stocks not true to 
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name and the lack of proper care and management of resistant 
vineyards, such as allowing roots to grow from Vinifera tops grown 
on resistant stocks. These mistakes have delayed the general use 
of resistants. There should be no further delay of this kind. The 
Department of Agriculture is now prepared and will be glad to give 
information of value along all these lines. 

O 




