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INTRODUCTION 

During- tbo yin tage seasons of 1902 and 1903 the -United States 
DC'pnrtmellt of A~ri('uJture undertook a careful Rw-vey of the gra:Je 
districts of the Pn,cific slope (fig. 1) and fOllnd that most seriolls 
dentstatillg- ngt'Dcies tb.r't'ttteuccl to wipe out the 225,000 '1Cres of 
tttbh>, raisin, and winC' grupe vineyards, Of these destructive forces 
the Pltyllo./'el'(l I'itljo{iae (Fitcb) and the so-culled California vine dis
ense wen' of Pl'illll' importanct', In southern California from 25,000 
to 30,000 acres of yil.l<:'s had been laid wnst,e (pI. 1), and tbe entire 
yilJt'yurd a('l'Nlg-e of the Knpn, and Sonoma 'Vnlleys had been destroyed, 
In the Santa (,IBra Vallcy in 1903 the l'cttu'ns from the vineyards were 
scarcely one-twelfth of -what thcy had been in 1900, and the vine
yards were praetically gone, In otber buy cOtwties similar conditions 
were eyiclent, Hnd the rapidity of the damage wns appalling, . Con
scrnlti"e culculntions showed thnt tho loss due to the destructIOn of 
"incs in this Stut,(, WIlR n,t least $1,000 n day, Considering that the 
entire v;nifern. rcg-ion of the ruited SUttes WIlS int<:'rcsted, Ilnd that 
Clllifornill nlo1Je hus nil nn'lt uclnpted (0 g-rnpeR equal to almost the 
wbok of FntlH'(" which WHS then producing GO times the quantity 
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of grapes annualiy, the magnitude .of the interests involved .and the 
importance of aiding the industry-which was still in its infancy
~~~. 

As various means suggested by scientific and practical men .had 
been tried and large slims of money 4adbeen expended to safeguard 
.the vineyards with little beneficial result, it was evident that a com-
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FIGURE I.-Map oC CaliCornia, showing (by large black dots) the 10000t!on lor the 12 experfutent
vineyards oC the Bureau oC Plnnt Industry 

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

A resume of the viticultural investigations in the vinifera regions Of. 
the United States ,,'as published in Bureau ;0£ Plant Industry Bulletin 
No. 1721 and Department of Agriculture Bulletin No. 209,2 giving 
data on the investigations and researches made up to 1915. The 

I RUSKAm!, O. C. GlIA1'E INVE8TI(1ATIONS IN THE VINlFERA REGIGNS or TIlE UNITED STATES WITH RIlF
ERENCE TO RESI8TANT 8Toorr8, DIRECT PllODUCERS, AND VINIFERA8. U. S. Dept. Agr., Bur. Plant Indus. 
Bul. 172, 86 P., illus. 1910. . 

• HUSMANN, O. O. TESTING ORAPE VAItiETIE8 IN THE \·lNIFERJ. IIEGIONS or :rll£ t'NlTED STATES. U. S. 
Dept. Agr. Bul. 209, 157 p., lUllS. 1015. 
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present bulletin supplements the phylloxera-resistant stock researches 
l'eported in those bulletins and gives additional data relative to sub
sequent researches along this line. A few brief statements relative to 
the phylloxera are important. 

PHYLLOXERA IN CALIFORNIA AND IN EUROPE 

The phylloxera, which is not native in oalifornia , 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 cm'eful investigations had bep.Jl made at 
that time of much of the regions f8J.·ther south in the State. It prob
ably existed in Sonoma Oounty as early as 1873, and it is possible that 
it OCCUlTed in the Sonoma Valley and on the Orleans Hills at least 20 
years previous to that time. 

The insect was probably introduced into Europe on American vines, 
being taken there about 1858 to 1862, when the destruction of the 
French vines from oidium was feared. From that period until 1885 
it became 'widely scattered thrqughout Germany, Switzerland, Aus
tria-HtUlgnr}T, ItaJy, B.ussin, TUl'key, and Australia. 

Innumel'able remedies have been suggested and tried to eradicate the 
phylloxera from vineyards, but it is conceded that the only way to 
combat it successfully is to reestablish the vineyards on resistant 
stocks, except in the case of those that can be flooded cheaply and 
suiIicientl,)T to kill the insects. Locations where this lspossible .are 
poor vineyard soils and sites. 

EARI,Y ATTEMPTS AT RECONSTRUCTION OF VINEYARDS 

The ,'arying Roil (pIs. 2, 3, 4, and 5) and climatic conditions in 
Cltlifornia (Table. 3, p. Hi) have proved to be n 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, 
scverallnrge orders 'were placed for resistant vine cuttings from east 
of the Rockies. Some of the earliest introducers from the start were 
fortunate in proclU"ing resistant varieties well adapted to their loca
tions, conditions, and soils. For instance, below .the town of Sonoma 
(pI. 5, B), near San Fruncisco Bay, selected riparias introduced from 
IvIissomi showed some adaptability to the conditions there and also 
were congenial to the v8J.·ieties grafted on them. When this was 
noted, riparias (pI. 7, D) as a stock were planted indiscriminately in 
high and low localities and on various soils, particularly in the Nada 
and Sonoma Valleys (pL 5, A and B), the vineyards of which were the 
first to be destroyed by tho phylloxera. Unfortunately, in most 
instances the soil and other conditions were not suited to rip aria , 
and failmes predominated. . 

Then, again, it was claimed that the native grape, Vitis californica, 
was l'I.'sistant. Without any substantiation of this, by 1883 at least 
300,000 of these vines had been planted as grafting stocks. Later 
their resistanc.e was found to be even less than that of t.he labrusca. 
(P.I. 7, 0.) 

A few years 11l,ter it was found that the Lenoir (fig. 2,0) variety did 
remarkably well in certain locations, and all who could obtain them 
planted this variety as stocks. However, it was observed that these 
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were useless on soils not well drained or soils which their 'roots could 
not deeply penetrate. It is now known that they ,are not durable 
graft bearers. ,f< 

The rupestris St. George (pI. 7, A) was and is now as indiscrimi
nately planted, and similar and more extensive mistakes are being 

c 


FIGoru: 2.-Vllrlous types or grope root systems:. A. Fleshy type; B. shallow or sprel1ding type;

C, deep.striking type; P, 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 clay soils in any locality. It requires deep, 
permeable soils in the warmer districts and locations. 
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A, ViueYl\nl partly ,h'Slro)'NI by PhylioICra l'itia(o(iu: B, \'in~rnrd pnrtl)' destroyed by Culiforuill 
Yiuc diseases; t\ Vineyunl deSlrosed hy diverse ngcIlcies 
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~\~ Fnl!'-Ilo E'\!lPrillIl\ul \·lIit')anl. B, {it')~l'rvilll\ E\Ij(..·rinH..~l1t Yjncynnl; (', Uu;.\sti J~xpcrilIJcllt
Yllleyurd 
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.A, Lh·cnuore E.\IlC'rimcnt. \"iue~Ufll; H, 	LotJj EXpl\rinwllt \~.illeyard; C, ~\IoUlltain Yiew Experi
ment '·ineYllnl 
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A, Own'ilIe Experiment Vineyard; £, Sonoma ExperimenL Yineyurd; C, Stockton Experiment 
Vineyard 
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l~flPl'r Hnd lower Shll'S of Il'll \'{l$ of four I1flth'l' A IIlCric:nll spl'<"ihl of (.!.r:\J .Ni lIsed as sto('ks: A! 1~iti8 
rhulIlpilli. one-(lUrth nuturnl size; H, l~. ciOllllirllHl, one-sixth uuluro.l Sil.C; (', ' .. cU'IIdicuws, 0110
fourth m\wrul size; 1), \ '. bcriulldieri, oll~·sixlh llulurul 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 l'arieties to which they are to be grafted. 
Therefore, to establish sU(;'Cessfully a vineyard on resistant stocks it 
is necessary to determine t.he resistants' adaptation to the soil and 
conditions where they are to be grown and the congeniality of the 
varieties it is desired to grow on them. 

NATURE OF PHYLLOXERA INJURY 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 is manifest in the degree to which the 
roots of the vines develop the characteristic swellings, nodes, and 
tubercles resulting from phylloxera injury, and in the resulting health 
and vigor of the vine. Those showing 110 injury in phylloxelated 
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 phylloxera usually first 
punctures the end of one of the youngest roots near the extremity 
and fixes itself t.her.e~ . $Q..oJJ..th.&Le,aft~r,. the ,swelling or nodosity. of 
the puncture appears. This constitutes the mildest noticeable 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 head joins the neck. The nodosities decay more 
or less rapidly in the different grape species. In the vinifera 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. Between these 
extremes may be found all intermediate 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 cancerous 
patches of decomposition are found on these l'oots tuberosities occur 
and the yi.ne is greatly weakened. Wherever tuberosities are found 
there are also nodosities, but the reverse is not true. On some 
grape vJlrieties nodosities may be found on practically all of the 
rootlets, while on othel's there may be practically none. 

Varieties of some of the American spedes are not inj ured by the' 
phylloxera ally further than that a few nodosities form on the roots. 
Such vincs httve 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 tlie resistance to phylloxera (not the value of 
the stock), viticultural scientists have adopted an arbitrary scale of 
ratings in which the maximum of resistance or immunity is taken as 
20, while n,bsence of or no resistance is zero. In accordance with this 
rating, Viala and Ravaz 3 drew up the following scale of resistance of 
different species: Rotundifolia, 19; vulpina (pl. 7, D), riparia, rupes
b'is (pl. 7, A), and cordifolia, 18; berlandieri (pI. 6, D) and monticola, 
17; cmerea, aestivn.lis (pl. 7, B), and candicans (pI. 6, C), 15; longii 
and nova mexicana, 14; bourquiniana, 12; labrusca (pI. 7, C), 5; 
vinifera, O. According to this, Vitis rotundifolia is rated highest, 
with 19 points, which for all practical purposes represents absolute 
resistance, whereas thevinifera show 0, or no resistance. 

ADAPTATION '1'0 SO~L, CLIMATE, AND OTHER CONDITIONS 

The resistance of a vine to the attacks of the phylloxera without 
serious injmy is influenced greatly by the adaptability of the vine to 
the climatic (Table 3) and soil conditions (see descriptions of experi
ment vineyard sites) in which it is grown. These either increase or 
diminish the vigor of the plant and retard or favor the l'epairing of 
the insect injmies. 'rhe soil and the climate also affect the resistance 
by favoring or hindering the approach, disseminn,tion, and activity 
of the insect. 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 insect. 
Also, a vine variety which in one locality has splendid resistant 
qualities perishes in another locality having the same soil but a dif
ferent climate, or in another locality having the same climate but a 
different soil. This is due not only to the adaptability of some species 
to moist and others to drier soil and the lilm, 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 between 
these extremes. It will readily be seen how a horizontal-root system 
would suffer in a dry soil and a hot climate, also what a purushment 
it would be for a deep-rooting system to be planted in a shallow hard 
soil or a moisture-loving variety where there is but little moistme. 

Congeniality, or the lack of it, existing between vine varieties when 
grafted on other vine varieties also has its influence on phylloxera 
resistance. For instance, varieties lacking in congeniality would 
make a comparatively wcak 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 ~reater natural resistance but is not adapted to the particular 
condItions. Thus, the Lenoir in many localities in California on 
deep loose soils (fig. 2, C) is an excellent resistant as an entire plant 
and has been largely planted in tIllS and foreign countries for its 

I y!.\LA, p .. nnd l1AVAZ, I", AlmmCAN V!NES (uEslsrANT S:rOCK); TUI~m ADAPTATION, CUI.TURE/OUAFT· 
INO AND rItOI'AOA1'ION. 'l'nwsl. of Eo. 2 by H. Dubois uno E. n. Dwillllt, I'L. 3, PI>, 198,1U9, Sun Frun· 
cisco. 1003. 
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TES'l'ING PHYLLOXERA-RESISTAN'l' GRAPE STOCKS '7 
own fruit as a direct. producer, but investigations 4 show that itshould not be used as a graft bearer. Again, the l'otundifolia, whichof all the srecies is rated the highest in resistance to phylloxera, isuncongenia to vinifera varieties and therefore valueless as stocks.The waste of money spent in the reestablishment of vineyards inCalifornia from the fn'st appearance of phylloxera to the present timecan not even be approximately estimated. Considerable losses ofvineyards are likely to occur in the more than 400,000 acres plantedin this State during the Illst 10 years which are not on resistantstocks. That the destruction of California vineyards has been continuous in recent years is evident from the fact that the annualyields of grapes during the last three years are 'prllCtically the same,although large acreages have been set out each year.Some of the direct causes of these results are' the planting of nonresistants, or of resistants not adapted to the conditions, and graft
ing on these stocks vinifera uncongenial to them or not suited to the
local conditions; the introduction of foreign resistants not true to name;
and improper care and management of resistant vineyards, such as
allowing roots to grow from vinifera tops grafted on resistant 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 andvinifera gmfted 011 such stocks, but they fOlmd themselves undersold .by foreign nUl'Sel'ymen who were delivering them for slightly morethan half the cost of producing them here. Since the introduction
of grafted vines is forbidden by the Federal quarantine, California
nurseries carry only l'upestris St. George, compelling growers who can
not obtain other resistant stocks to plant either rupestris St. George


01' nonresistant vinifera varieties. 
FOREIGN DETERMINATIONS AS TO RESISTANCE INAPPLICABLE IN AMEillCA

In the portions of the United States where the vinifera varieties arecommercially grown, soil, climate, and other conditions differ so muchfrom those of France that it is not often safe to accept the resistanceratings given by French viticulturists to the different varieties.This is very forcibly shown by the experience with riparia varietiesso largely used by the French in the past, but which are adapted tofew grape localities in California. Also, the French vineyards areso largely located 011 limy soils that the ability of resistant stocks toendure calcareous conditIOns has entered much more largely into thevarietal ratings than is necessary for stocks in California, making if;plain that the resistance standards established by the French cannot be accepted as infallible in America or, in fact, serve as more thangeneral guides for American viticultural investigators or vineyardists.Of the 23 species of grapes native to North America, 14 have beenfound sufficiently resistant to merit the attention of the viticulturistand have been under test in the experiment vineyards of the UnitedStates Department of Agriculture. Table 1 shows their naturalhabitat, the Jocations, sites, the type Gf soil they prefer, the habitsof the vines, their root systems, the relative season of leafing, flowering, and ripening of the fruit, the ease or difficulty of propagatingthem, their suitability for either bench 01' field grafting, and theirrelative resistance to phylloxera, cold, dam,pness, heat, and drought. 
, IlusmBOo, O. C. op. cit. 
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TABLE I.-Cultural data of 14 American species of grapes whose varieties or hybrids are under test a8 resistant stocks in. 12 eXperiment vineyards 

in California 1 • . 

~ 
~ Resistance to-- (")

<I.§ 0 
~., ~ -0 

~e 
~ g~ .... 

~., 

;>
Vine Roots B,.E co ., 

Season. of leafing, Ceo \a' 0 
fiowering, and E;Q

Name and region of nativity Preferred location ripening ,fl.!ol "" eo acn t:" 
<I.E E ,gs. I ., 

eo 
f. 
0 

b:l1l E ~co ~ " .. ~ .. g
p., '" t!l f'O 0 A ~ A ---- ~. 

.iF __
Very late __________ 85 BF__ 5 VG_ ----- F. ~ 

Vltis labrusca (northern rox grape): Vigorous, medium- Large, fi~shy__________ ZWet thickets: granitic soils_Allegheny :Mountalns, (rom New sized climber. F ___England to South Carolina. F ___ F __ ~ 15 G.. G.Medium early _____ 10 '';''V. candicans (mustang grape): . Moderately vigorous, Vigorous, tender ______Black wa.w lands or adobe_ Oklaboma, Texas, and New Me:<ico_ ?medium climber. 
F ___ G __U VG_ _... --- G.Medium late ______ 25V. aestlvalis (summer grape): High, warm, gravelly, Vigorous, medium- Rather large, bard, ~. 

Southern New York to Florida: plunging.sized clim her. moist soils. westward to the MlssL<sippi and 
F ___ F ___ G__ ~Missouri Rivers. _____ do_____________ G.25 14 ----V.linsecomii (post-{)ak or turkey grape): Vigorous, good-sized Medium size; hard,High, well-drained timber t:JTexas_________ -----~----- -- ---- ----- and long. lands, granitic gravelly cUmber. L;J

clay, compact, deep,

rich rlver-bank soils. 
 _____ do_____________ F ___ G__ '0 ~ 

35 FE.. 18 - ... ---V. monticola (sweet mountain grape): Bushy, plunglng ______Low limestone hills; does Rather small; goodTexas____________ ------- ----.- ------ 0moderately well in sandy grower. I::j
soils. F ___ F ___ G__Late.. ____________ 25 19 .---. 0

V. berlnndieri (little mountaln grape): Slender; medium Strong and plunging __ >Texas aud Mexlco __________________ Tops. sides. and bottoms 
grower.of limestone hills. F ___ F __ G__ §_____ do____________ VG_ G30 18V. cordifolia (frost or sour winter grape): Strong, hard, carneous_ Vigorous, strong 0Deep; rich, loose soils on Great Lakes to F)orida, abundant cUmber.river banks. 


and Arkansas, F ___ F ___ G__ 

in Illinois, Tennessee, !>fissouri, 

Very late __________ 30 15 .. ---- --.V. cinerea (sweet winter or ashy grape): Large, fleshy, plunging Illinois to Te.'tas____________________ _____do___________ --- ------. Vigorous, strong 
grower. F ___ G__FB__ 0 __ (J I25 12V. champlni (adobe-land grape): Large. ramilied, Early to medium._ Texas_______________________________ Limestone hills; adapts Vigorous, spreading 

plunging.Itself to a variety of soils. grower. 

~ ,.,_, - ); , -~ .~ 



,.. 
~. >: 

V. d08lllana (Tams Panhandle large I 
gra.f:?tis•••••••••••••••••••••••...••••• Bandy, limy Boils..•••••••• Blender, fair grower ••• Numerous, thick, Early._••••_•••_•• 25 F ••• 12 F •.. G•• G•• -.....deeply penetrating. V.longii (Solonls, bush or guJQ';. grape): 

G. 

i 

~ rich, sandy, moist, . 


way~ fresh salls. 


~ 'l'exas Panhandle New Malco, RavInes along streams. BUshy, upright, vlgor- Large, ramified, horl- __ •__ do_._.______•__ 
30 F._. H 

F ___ 
G_. G_.Kansas, and Colorado. Cretaceous, general,x ous grower. zan tal, hard. 

V. tu~tris (sand, sugar, or rock grape): ~ 
rom the Rio Grande In Texas Open places in poor soils Vigorous. short, busby Long, slend9r, or Very early ••••____ B.__ G ___

30 19 - .. _-- G_. G.'northoosterly Into Oklahoma, and along graveJly banks grower. strong, plunging. 
northwestem, Arkansas, southem and ravines. 

Missouri, Kentucky, and Tennes- !4) 

see; Cumberland Mountains
I ~ 

north to Pennsylvania. 

V. vulplnll (rlparia or rIverside grape): 

From Salt La1te east and {rom 'l'e>:- Moist, loose, sandy soils Long, thin, slender, _. __.do___••_••••___ 


as north in all the States as far as along creeks and river V~fz~~OU8; medium 
hard, wiry, rami-

8S FIL 19 VG. G_. .. .,--- .. _.... 
fO miles north of Quebec. bottoms. fied.V. bicolor (blue grape): 


Northern Missouri, DUnois, Wls- Black sandy and red slli- Fair grower. ____•••••_ 
Rather hard, large, ~te__ -.-.----•••• 25 F ••• 16 VG. G_. O.consln, IO(llana, Michigan, Ohio, ceous salls. plunging. ----- I
Kentucky, Pennsylvania, New 
York, New Jersey, Maryland,
and OntariO. ~ 

I 
i;j 

1 .AbbreViations used In this table: Under grafting, B {or bench, F {or field: under resistance, F for !air, G {or good, and V (or very. 

~ 
t!il 

~ 
S 

(0 
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COOPERATIVE EXPERIMENT VINEYARDS 

Toafi'ord facilities for 0. comprehensive study and adaptability 

tests of phylloxeru-resistant grape varieties, 12 experiment vine

yards have been established in Oalifornia at different times, one at 

the United States Plant Introduction Garden near Chico and the 

others at Colfax, Elk Grove, Fresno, Geyserville, Guasti, Livermore, 

Lodi, Mountain View, Oak'rille, Sonoma, and Stockton, in coopera

tion with growers in these grape-.growin~ centers. These vineyards 

are located on the leading soil types .at different altitudes, at varying .. 

distances from the ocean and other bodies of wate'~, and under dif

ferent climatic and other conditions (fig. I), a brief description of 

which follows. The soil descriptions are from data furnished by the 

Bureau of Chemistry and Soils, and th~ weather data are taken from 

records furnished by the San Francisco ofJice of the Weather Bureau 

and fmID observations made in the vineyards. Correlation and 

mechanical analysis of the soils and fuller ,~limatic data are given in 

Bulletin 172 of the Bureau of Plant Industry.5 
Attention is called to the fact that each of the aforementioned 


experiment vineyards 6 was located on land just cleared of phylloxera


infested vines, S.o that these sites and vineyards adjacent to them 


were full of phylloxera. Furthermore, in the Fresno and Oakville 


eAlleriment 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 annually inoculated with phylloxera to make absolutely certain 

that they were enabled to resist the attacks of this insect under the 

various climatic, soil, and other conditions found in the different 

eA-periment vineyard locations. 

GENERAL PLAN .oF F:LANTINGS 7 

In the Chico vnrietal vineyard only 2 vines of each variety have 

been planted, whereas in all the other vineyards the plantings, for 
rcOIDptu·tttive. tests and study, were made in regular checks .of 10 

vines of each variety except in instances where n.othing definite was 

known of a variety, and plantings of a less number (usually 5 vines 

01 a variety) were made for a preliminary study. Each vine received 

its block, row, and vine numbe1'. A complete history and accurate 

records were kept from t.he time of planting. Their behavior was 

closely noted, detailed descriptions were made of the vines, and their 

value and adaptability to different conditions recorded. 

CHIC.o VARlETAL VINEYARD 

The Chico varietal vineyard is located at the United States Plant
The alluvial soil, c.omposed ofIntroduction Garden. (Pl. 2, A.) 

material hrought down fr.om the mountains and hills on the east, is 

$ to 12 feet deep and is underlain by 11 body of sandy watel'worn
The soil is of light Ito.

gravel and bowlders, which always carry wateT. 
texture, varying froitl. It light loam to heary, fine sandy loam, the 

• lTUSllANN, O. c. 19\0. 0(1. cit•
• Acknowledgment is 1II0de t<1 tho propert" owners or the various cooperative experiment ,'ineyord 

*~IUlS (or the vcry <:ourteo\ls c(loPQmtlQtI III all (ime.~ e~lcnded to ropreS6l1lath'es or the U. S. Department 

or Agriculture.
1 In Lho L~lre lind ulllintenllnec oC tbe ('I,lfrornill o,Werimcnt \'ineYllrds lind in 11rDS6cuting reseurches in 

thrun, Oe(lr~e l'. llUSlIlIlIlll, llOlll()logist in chllrge o( ~ml1\l invest\gllllons,is assisted by }'rod L.llusmaDD, 


supcrintendent, null Elmer Snyder, llSSoclote llomologist. 
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heaviest being loam. It is well drained and easily cultivated. The 
heavy, fine sandy loam consists of 30 to 36 inches of fine sandy loam, 
underlain by very fine sandy loam, usually containing 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 Ohico, but similar soil occurs in the Feather 
and Bear River Valleys. . 

At the Ohico vineyard are being assembled and maintained two 
plants each of grape varieties that prove of special value for specific 
purposes, together with grape immi~'ants from all parts of the world 
mtroduced by the Office of Foreign rlant Introduction. 

COLFAX EXPEmMENT VINEYARD 

The Oolfax 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 drained, and hilly, origi
nated in the decomposition of the Mariposa formation, consisting of 
dark shales 01' slates, sandstone 01' quartzite sandstones, and conglomer
ates. The large proportion of iron present from decomposing vol
canie-rock material when exposed to perfect weathering gives the 
soil a deep red colOJ'. Dark, shallow, conglomerute rocks sometimes 
outcrop in spots, and rock fragments occur. The fust few inches are 
often durk red, from tbe accumulution of Ol'gnnic mutter. The first 
8 to 18 indlCS tire usually brownish red clay Or clay loam) underlain 
by 3 to 6 feet of red cltly or clay loum, with partially decomposed 
and weathered-rockformutioll, giving the soil a yellow uppearance. 
Rock outcrops of conglomerates, chert, and slute occur ih the higher 
portions. 

The l1ILtive vrgetation is manzanita, chaparral, live oak, and 
yellow pine. The Colfax district is unique in the diversity of fruits 
grown on side hill locations. 

ELK GROVE EXPERIMENT VINEYARD 

The Elk Groyt' e~-periment vineyard is on the property of the 0010
nitll Grape Products Co. in the Sacramento Valley plain. (PI. 2, 0.) 
This plain is gently undulating, with frequent low mounds and inter
vening depressions conuHonly called hog wallows and occasional larger 
but loeally inclosed basinlike depressions. Surface drainage is mod
rrately well deYcloped. The OCCUrTence of compact heavy subsvils 
is usually accompanied by indurated or cemented substratu or layers 
of hardpan. Subdrainnge is restricted, which duriIlg and immediately 
foUowing the winter rainy sensons renders the soils cold, wet, and boggy, 
with wat.r!' standing in the depressions. 

The soil of this vineyard tract strongly resembles both the San 
Joaquin and the Madcl'tt srries. The surface is Mudera 108.m-clay 
10um of durk-brown to light reddish or sometimes yellowish brown 
c010r-9 to 18 inches in depth and is fduble when in fayorable .con
dition of .moisture. The subsoil, occurring 9 to 18 inches below the 
surface, varies from 7 to 13 inches in depth and is a heayy, compact, 
semieemen ted , dark to yello,,"-bl'Own duy, grading to hardpan. 
Fnder.rtetlth the subsoil is u. hard stratum of htU'dpan. The soil and 
subsoil materinl flee retentive of moisture and under fuvorable con
ditions of drnilltlge, irrigation, eultiv:ation, and depth to hardpan are 
well udapted to yine culture. 
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FRESNO EXPERlMEN'l' VINEYARD 

The United States E:-..-periment Vineyard near Fresno, Calif., 
(£1. 3, A) was established on the property of the Fresno Vineyard Co. 
The soil is the San Joaquin sandy loam. The fact that it is an out
lying isolated l)ortion of soil of this character accounts for the in
creased depths to hardpan and the sandier subsoil immediately 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 in the vjcinity of Sacramento have already b~en 
mapped. The soil is light red in color, granitic in origin, and com
posed largely of sharp, angular particles. The surface is rolling and 
generally covered with hog wallows and small mounds. 

In this plot two varieties of soil were recognized, namely, an adhesive 
sandy loami 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. In leveling the plot the natural soil conditions 
were disturbed, the depth of the sticky adhesive sandy loam was 
decreased in spots, and fTee 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 average 
depth is 3% to 4 feet below the surfr.ce. This hardpan, which always 
accompanies SliD Joaquin sandy loam soil, is a red iron-sandstone 
substance cemented by hydrates of iron and alumina combined with 
cluy. When this occurs at 2 feet or less below the surface, blasting is 
necessary. Trees and vines thrive when the hardpan is broken 01' 
where it lies at a 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, how
ever, no alkali is visible. Of the salts, about 2 pel' cent are potassium 
and more thun 90 per cent are chlorides, about as follows: Calcium, 
50 j magnesium, 25; sodium, 15. The l'emainder consists of culcium 
sulphate and bicarbonate of soda. The d(~pth of the water table on 
the tracttwernges 8 feet. 

This is the second in importance of the experiment vineyards of the 
United States Department of Agriculture. It was purchased by the 
Federal Government in J 923, si11('e which time it has become impor
tant as a place for yitic.ulturalrescal'ch. 

GEYSEUVILLE EXPERIMENT VINEYARD 

The Geyserville experiment vineyard was established on the prop
erty of John D. Bosch. (PI. 3, B.) The soil consists of a umform 
dark gravelly loam to a depth of 27~ to 3 feet with a subsoil of light or 
yellowish brow11 color, similar in texture to the topsoil. The soil is 
very mellow and carries considerable humus, which enables it to retain 
mOIsture well. This type of soil extends over considerable areas along 
the streams und the floor of the Sonoma Valley, having been washed 
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. 

GUASTI EXPElUMEN1' VINEYAltD 

The Guasti ('xperim~~nt yineyurd, in the San Bernardino Desert, was 
established un the property of the Italian Vineyard Co. (PI. 3, C.) 

." 

http:surfr.ce
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The soil, mapped as Maricopa gravelly sand and washed from the 
Sierra 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 organb) matter occurring in the topsoil. At a depth of 3 feet 
it is more concentrated and often yellowish from the oxidation of iron. 
It is almost entirely granitic and contains quantities of undecomposed 
potash and feldspar particles, which would indicate that there would 
be abundant 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 largest vineyards of the 
world are in this valley, on similar soil. As the phylloxera was not 
known to exist there, the plantings in thise}..--periment vineyard were 
principally vinifera varieties. However, phylloxera-resistant stocks 
were lllcluded 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 property 
of O. H. Wente. (PI. 4, A.) 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 are gravelly sandy loam, replaced by ~ravelly sand in the 
fifth foot. The humus decreases with ,the depth, while the gravel 
incre8.ses, varying from 30 to 59 per cent. The proportion of clay is 
greater than 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 alkali 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. 

Lom EXPERIMENT VINEYARD 

The LoCi experiment vineyard was established on the La'wrence & 
Murray pl"operty. (Pi. 4, B.) A large body of this soil exists 
between Lodi and Acampo. 

There are two variations in the plot. Phase No.1 is a brown, free, 
sandy loam, underlain below 4}~ feet by a more adhesive light-brown 
or yellowish sandy loam. Occasional iron concretions give the sub
soil a mottled color. The soil has good capillarity, and the water 
table occul"s 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 texture 
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, however, are·deficient in lime, but other
wise they are very productive, comparatively 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 VINEYARD 

The Mountain View experiment vineyard was established on the 
property of Mrs. Caroline Distel, on the west side of the Santa Clara 
Valley. (PI. 4, C.) 

The soil is a gravelly Placentia sandy loam. The first 12 inches are 
gravelly sandy loam, 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 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 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 Salinas, 74,000; Los Angeles, 
66,000; San Bernardino, 87,000; San Gabriel, 48,000; and Santa Ana, 
16,800 acres. Soils of this series occur throughout the Coast Range 
of mountains from San Francisco to the Mexican line, occupying 
undulating portio'1s of valleys close to the hills. 

OAK\"ILLE EXPERIMENT VINEYARD 

The United States Experiment Vineyard near Oakville, Calif., 
(pI. 5, A) was established on the property ·of the To-Kalon Vineyard 
Co. The soil is a dark-brown or black gravelly clay or heavy loam, 
containing a large quantity of organic matter formed in a swamp or 
lagoon extending i!1 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 quantities ofgravel with little erosion of edges are washed 
down from the steep hills or mountains surrounding Napa Valley and 
tend to form a heavy 0.1: clayey soil with only small quantities of sand. 
No hardpan 01· alkali appears. The surface is undulating, affording 
a fairly rapid run-o£]' of surplus Tuin water, although in places the sub
soil is somewhl1t wet dUTing the SPTing months. No irrigation is 
necessary. '1'he 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 sUTface to a good mulch. 

When grape culture in Napa Valley and the adjoining foothills 
became an important industry, a reputation fOT 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 importan t experiment 
vineyard of the United States Department of Agricultme for viti
cultural research. 

SONOMA EXPERIME.NTVINEYARD 

The Sonoma experiment vineyard was established on the property 
of the Gundlach-Bundschu Wille Co. (PI. 5, B.) The soil is of rather 
poor quality. To a depth of 8 or 10 inches it is a gray loam, more 
easily tilled than its texture indicates. The subsoil is .clay to a depth 
of 6 feet, showing at 4 feet an increase of sand, from light brown to a 

• 
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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 
usually occupies small undulating ridges or elevations and is sur
rounded by the dark-brown alluvial clay loam of the valley floor. 
The surface drainage is good, and alkali is not present in injurious 
quantities. This soil occurs over extensive areas in the Sonoma 
Va]Jey and in the adjacent bay regions and produces superior white 
j uiccs of the Riesling, Chasselas, and Traminer types. 

STOCKTON EXPEIUMENT VINEYARD 

The Stockton experiment vineyard was established on the property 
of the San Joaquin Valley Realty Co., on Stockton clay-loam adobe. 
(PI. 5, C.) This type of soil, locally known as black adobe, was laid 
down in a swamp or tidal marsh in quiet water, the decomposing 
vegetation giving it a blllck color. 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. Sufficient rain slakes 
the clods readily. If cultivated when neither too wet nor too dry, 
the soil is friable and pulvetizes well. The subsoil is a light-yellow 
silt loam, usually separated from the surface soil at a depth of 2% 
feet by a thin stratum about one-half inch in thickness, 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 hardpan. The depth to the 
water table varies from 3}~ to 6 feet in wet seasons and from 6 to 10 
feet in dry ones. This variation is influenced by a thin, marly hard
pan, which appenrs to hold the water down under pressure. 

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

DATA CONCERNING THE EXPEIUMENT VINEYARDS 

Data concerning the 12 eXpel'inlOnt vineyards !ire given in Tables 
2 and 3. 
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TABLE 2.-Location of the 12 experiment vineyards of the Bureau of Plant Industry 
in California, theil' elevati01~, year e8tabli8hed, n1Lmber of reai8iant vinevarietiea 
in each, and year when discontinued 

Estab- Resistant Discon·Elevation Iisbed InLocatlon oC vineyard tinued(feet) the spring vine vari· 
eties luns3oof-

Chico, Dutte Co., 4 miles south of town•••••••••••••••••••••••• 196 1900 764 --- ....----,.
Colfax, ,PlnnOl' Co., IH ,miles southwest of town................ 2, 412 1900 l22 ----------
ElK Grove, Sacramento Co., one·fourth milo south of town..... 53 1914 147 ----------
Fresno, Fresno Co., 4 miles southenst of tOWIl.................. 200 1903 187 
Geysen'me, Sonoma Co.• immediately east of tOWIl............ !!36 19().j 94 '''191ii'-' 
Guasti, Sun Bernardillo Co., at.lhe slation ..................... 950 1904 83 1919 
Lh·crlllorc. AIllmoda Co., 3 miles south of lown ................ 450 19().j 109 ]914 
Lodl, Sun Joaqllirl Co., one-fourth mile Ilortheast of town ...... 55 19().j 112 1919 
}Olountnin \'.lew', Santo ('lora Co., 2 mlles west of lIm·n ......... i6 19().j 124 1912 
Ouk\·iIIo. Napa Co., one·half mile west of 10wll_............... ]61 1903 306 
Sonoma, Sonoma Co., 2 miles sonth oC town.................... 110 1904 117 '"191ii''' 
Stockton, Sun Joaquin Co., 1 mile southeast of town........... 15 1907 91 1920 

TABLE 3.-'1'emperature and rainfall at the 12 experiment vineyards of tlte Bureau ,~ 
of Plant Industry in California 

MAXThIUl\1 TEMPERATURE (0 F.) 

Vineyard Jan. Feb.IMnt, Apr. May June July Aug. Sept. Oct, Nov. Dec. An· 
DuBl' 

----------I---------------
Chico. _.........__.• 74 ill 83 94 10-1 111 114 116 106 00 82 74 lJ6 
Colfax............... 73 88 89 86 !J8 1I0 107 ]08 99 91 82 78 ]]0 
Elk Oro\·e........... 72 80 82 89 103 ]06 110 • 110 INl 98 81 69 110 
Frt)SDo.............. 7J 7i 84 101 JlO 107 ]]5 lJ3 108 98 84 74 115 
Ooyser\'ilIc...._..... 79 83 III 102 lOS 116 116 110 113 103 98 i9 116 
Ounstl............... 83 S7 88 !J8 ]01 )05 lOS ]06 ]05 98 89 BO ]08 
LI\,llrlllOre__.... ~.... ii ill 88 115 lOS 108 113 107 108 99 87 75 113 
LodL............... 70 72 SO 91 ]04 ]04 110 104 105 91 78 67 ))0 
}olountl,in Vjew..... 76 76 S5 \).I 104 106 III 99 lOll 95 84 75 111 
Oak\·ille............. 7i 75 86 95 106 lOll. ))0 105 ]JO 98 84 74 1I0 
Sonoma............. ;'i 76 82 91 1(}'\ )09 106 ]01 III 117 82 72 111 
Stocktou._••••, ..._. 67 70 SO 89 102 105 1I0 103 104 90 84 06 110 

MAXTh1t!M TEl\IPF-lUTURE (" Y.) 
......- _._-.,.... 

Chico._. __.......... 18 20 25 30 33 40 46 48 40 34 21 22 18 

Colfax............... 14 1 19 24 25 30 34 44 38 34 24 )8 16 14 

Elk OrO\·e........... III 21 !19 35 37 44. 47 48 44 36 2i 24 19 

Fresno.............. 24 25 30 34 40 42 51 52 42 36 31 24 24 

Oeyserville...__..... 21 21 !19 30 aa 37 40 39 35 30 26 23 21 
GuastL.............. 26 26 30 ;)2 36 39 42 42 44 39 30 26 26 

Livermore............ 23 24 30 30 34 39 41 41 40 34 25 23 23 

Lad!................. 22 2-1. 30 aa 38 43 45 44 40 31 25 21 21 

}o!ouIlta[u Violl' ••••• 25 23 2ll !19 34 36 40 39 37 30 27 24 23 
Oakville............. 20 24 25 26 30 31 32 34 3/j 27 25 17 17 

Sonoma••_.......... 23 27 2ll 27 32 34 41 34 35 32 26 23 23 

Stockton............ 24 24 32 36 40 ,10 48 42 42 36 25 20 20 


MAXIMUM TEMPERATURE (0 F.) 

Chlco..........______ 46.3 49.6 53.0 58.9 65.3 73,0! 79.4 i7.5 71.4 03.9 52.8 45.8 61.4 

Colfax............... 42.0 44.1 411.3 52. U 59.4 68.6 I 75.1 73.6 65.7 59.0 51.6 4.'1.5 56.9 

Elk Gro\'e......._... 46.3 50.2 54.5 58.6 63.7 69.4 7J.6 73.2 70.0 62.4 53.4 46.8 60.2

Fresno••. __......... 47.6 50.9 55.4 60.8 66.4 74.5 81.8 SO. 2 73.1 64.4 54.3 45.7 62.9 

Geysen·lIle.......... 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 

Guasti............... 49.9 51. 7 5-/.7 58.3 60.7 67.2 75.2 7'J.2 09.9 64.4 56.5 51.3 60.9 

LI\·ermore........... 48.0 51.0 53.5 57.2 60.5 00.0 70.9 69.8 68.3 62.8 54.5 48.8 59.3 

Lodl................. 4/1.5 49.4 53.1 57.0 03.0 08.8 72.9 7').6 67.0 60.0 51.5 45.0 58.8 

Mountain Vlc\\·..... 49. ] 51.2 53.3 50.1 59.0 62.7 00.0 65.1 64.3 60.2 54.0 48.1 57.4 

Oakville.........__.. 45.4 48.3 50.4 55.1 50.7 54.1 66.8 05.8 05.1 tlO.8 52.3 45.5 56.6 

Souoma•• _......__._ 47.3 50.1 51,7 M.5 59.4 63.8 60.2 64.5 64.2 60.6 52.9 40.3 56.8 

!ltockton............ 45.7 48.8 52.5 56.9 62.1 68.3 7J.2 71.1 07.8 6J.1 51.6 44.2 58.6 


\ The lna:tlmum nnd minimum temperatures given In this column Bre the highest and Jow.est during 
the entire perIod. 
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T .AIILE 3.-Temperaltlre afld Tainfall at, tlw 12 experiment vineyaTds of the Bureau 
of Plant Indus/TY in California-Continued 

PRECIPITATION (lNCnES I) 

Vineyard Jan. Feb. Mar. Apr. l\lay June July Aug. Sept. Oct. No\,. IAn·Dec. nua! 

--------I---------------
C'hiL'O. ______________ 6.41 3.77 5.46 1.14 0.1111 0.~'Il T. 0.01 1.03 0.79 2.03 3.50 25.39('''ICaL ______________ 13.12 7.78 11.02 3.00 2.59 .115 1'. .002 1.14 2.39 4. lIS 0.39 53.3Ii
l-:Ik Oro\·e___________ 3.86 2.1l!! 2.84 1. 47 . ill .13 .()"~ .01 .28 .78 I. 1/5 3.80 18.78 
,....resno_________...... __ 2.11 1.30 2.24 .77 .58 .03 .001 1'. .30 .56 .72 1.26 9.87
(leyscn·iI1e ___ ._. ____ 11.08 6.85 11.49 1. 40 1.30 .45 '1'. 1'. .00 1.59 3.88 5.24 42.25OuostL_____________ 6.05 4.30 6.40 1.29 .93 .12 0') .01 .44 .56 .87 3.).1 24.13
LI\,ermore___ •_______ 4.55 2.00 3.75 • (\5 .57 .111 T. .03 .31 .43 .00 2.47 15.80LotlL ______ •________ 5.02 2.08 4.71 .80 1.5n .26 'I'. .003 .40 .55 1.14 :!~ 94 20.00 
l\lounlain "icw____ • 4.47 2.46 4.45 .80 .M .18 1'. .04 .52 .51 .00 2.49 17.4208k\·lIIe_____________ 8.07 4.42 6. 57 1.10 .78 .26 T_ .01 .78 .11 2.10 3.95 28.81Sonolll8 _____________ 

(1.80 4. III rd;~ .74 .87 .25 •34 T . .82 .83 2. 75 UlO 28.33Stockton ____________ 4.24 2.12 3.62 .72 .118 .14 T. .01 .48 .42 .W 2.31 15.73 
, 

'T.=Traco. 

GROWTH RATINGS OFPHYLLOXERA-RESISTANT STOCKS 

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 MO'1Ttain View were made in 1912 and those at Livermore 
in 1914. Growth ratings later than 1920 wem not secured for those 
vineyards, which were discontinued that yea~. 

TABLE 4.-Telltll of Phylloxera-resistant grape slocks in the 12 e:tperiment vineyaTds 
in California, showing the number of years since vines were planted and their 
Telative growth ratings 

Experiment vlnlly!U'd 

~ 

:> 
co 

Varlety .. ~ c~ c 
... 

.. 
0 

0 1: El S ~ '" 0 c c El ..0 

8 .'!! ~ ... a ~ :l 1= 0 u
0 c 

0 0 ril ~ 0 0 ...:l ] "" 0 <1l 
:a c ~ f! .. :l .!: .... .. 0 .9 

- ------ - ---- -"" ----'" --
Adobe Giant (Vitis longili: Years planted ______ . _______________ 13 14 _____ 17 16 _____ _____ _____ _____ 17 13 13 

(Aes~J~~i~~r~~~ficoinix(rJii.iiiiix----- 6- 95+ ----- 88 60- _____ ----- __________ 75. 95+ 82

rupilstris, No. [.64-5):Years planted _________________ •____ \4 14 _____ 15 16 __________ 16 _____ 17 16 12 
Orowth rating ____________•________ 98+ 75- _____ 82- 82- __________ 100 _____ 65- 112+ 60

(Aosti \'RlisXrapestris) Xri pnrla, 

No. 227:
Years pIRnted ________ ._. __________ . 14 _____ 10 7 _____ _____ _____ _____ 7 15 15 ____ _ 

Growth raling. _____ .._. ________ ._. 40- _____ 85- 70+ _____ •______________ 81 115+ W- ____ _ 
AJicanle BouschelXcordlfolia, No. 


142-B:
Years plant!'d _________ .____________ 14 14 6 14 • ________________________ 15 15 13 

Growtb rating. ____ •••••• _________ • 78- 100 95+ 00- •________________________ 115 85+ 92 


Allcante DouschetXrillarln, No. 141-A:
Years plnnted _____ ... _•• _. _________ \I _____ 6 17 15 12112 ____________________ 85Growth rllting _____ •______________ • 20- _____ IIS+ W -----f---- ----- ----12 16 70 30
______ •__ " _______________ 16 _____ 13A~:;;~r:~t::d~~~:-~~~:-.--------- __________ 16 17Growth rating. _____________________ •________ 80- 92 _._____ • ________ ••__ _____ 85+ __ •• _ 85

8597.3°-30-3 

. i , 
i 
i 
t 
j 
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TABLE 4.-Tests of Phylloura-resistant grape stocks in the til! fJ'J:periment vineyard!! 
in California, showing the number of years since vines were planted and theil' 
relative growth ratings-Continued 

Exper!n1ent vineyard 

~ 
.!ll 

Variety >
'" l>- S'" c 

f .s 
0 
f 0 !l 8'" 3'" ~ ...~ ~ I» ~ ~ ::s c 

.ro "0 :!! '" .!: c '" c0 0 fol £ 0'" 0 '" 14 ] ::a t 
0 <Jl'" <Jl 

E 

Aramonxrupestrls Ganzln, No.1:
Years planted______________________ 13 14 16 17 16 ____ _ 10 16 8 16 16 12Growth ratlng _____________________ l00 100 98+ 00+ 96- _____ 96 98- 93 95 95 60-

AramonXrupestrls Gandn, No.2:Years planted______________________ 13 13 16 17 16 12 10 16 8 10 16 13Growth rntinlt_____________________ 92- 92+ 98+ 94 95 92+ 83 60+ 93 100 92- 75-
ArnmonXrupestns Gllnzin, No.9:Yenrs plnnt!ld _______________,, ______ 14 6 17 16 10 8 16 16 13Growth rntmg__ _ __________________ 98 98+ 88 82 88 67 57- 98+ !!!I-
Arlzonlcn Phoenix (V. nrizonicn): 6 _____ _____ 14 _____________________________ _Years plllnt!Jd______________________ 8Growth mUng_____________________ 98 95 __________ 100 __________________•__________ _ 

Australis (\'. longlll:Years plnnted______________________ 14 14 6 17 16 _____ 10 5 17" 16 13Growth ratlnK_____________________ 100 80 00 95+ 90 _____ 89 60 95+ 95+ 00 
Barnes (V. champinl):Years Illanted______________________ 14 14 6 17 _____ 14 7 5 16 _____ 13

Growth ratlng_____________________ 100 80 60 83 _____ 100 87 51 100 _____ 00+ 
Berlandieri, No. I: 

Years planted______________________ 14 14 6 17 16 _____ 11) 16 8 16 16 ____ _
GroQl·th mtlng _____________________ 100 100 80- 82 92- _____ 60 100 78 70- 92+ ____ _ 

Berlandlerl, No.2:
Years plan!.!Jd______________________ 14 13 6 17 16 _____ _____ _____ _____ 15 
Growth rntmg_____________________ 95+ 85+ 75+ 50+ 00+ ____________________ 78 

Berlandieri Lnfont, No.9: 
6 16 16 _____ 9 _____ 8 16 ____ _Yenrs planted______________________ 14 16Growth rating_____________________ 92 75+ 65+ 96 _____ 83 _____ 72 72- _.__ _92 

BerlandlerlXrlparla, No. 33 E. M.:Years planted______________________ 13 14 16 16 _______________ 16 12 16 _____ 13 

Growth rating _____________________ 100 00 85 70+ _______________ 75+ 70 00+ _____ 88 


DerlnndleriXripnrill, No. 34 E. M.:Years planted ______________________ 14 11 5 17 16 _____ 7 _____ 8 16 13 13 
Growth ratlng _____________________ 92 98+ 85 85 92 _____ 85 _____ 66 90- 00+ 95+ 

BerlllndieriXrlparin, No. 157-11:
Years planted______________________ 12 14 6 16 16 __________ 16 8 16 ____ ~" 13 
Growth rating _____________________ l00 95+ 82+ 80+ 00+ __________ 00+ 75 92 _____ 90+ 

BerhwdierlXripuria, No. 420-A: 
Years plant.ed ______________________ 13 13 6 17 0016+ 9145+ 33~ 16 8 16 15 13 
Growth ratmg ______ • ______________ 95+ 90 00+ 00 100 88 92- 100 00-

Dellnndierlxriparin, No. 420-B:
Years plllnted____ _________________ 8 13 6 16 _____ _____ 7 16 8 16 

Growth rnting_____________________ 80+ 88 00+ 85+ __________ 85 95+ 64 88 


(DonrisquonXrupestris, No.OOI)X
Cnlcicoin, No. 13205:Yenrs plnnted______________________ 14 _____ 6 17 13 9 _________ _ 15 _________ _ 

Growth mting _____________________ 92- _____ 90- 82- 100 95+ _________ _91 
CnbernetXberlandieri, No. 333 

(E.M.):Yenrs planted _____________________ 14 _____ 6 16 16 _____ 10 16 8 16 _____ 13 
Growth ruting_____________________ l00 _____ 88- 88+ 92+ _____ 77 92 91 93+ _____ 75-

CabernetXrupestris Gunzin, No. 33-A:Years !llnnted______________________ 11 __________ 16 10' 12 10 16 15 ____ _8Growt 1 rnting _____________________ 00+ __________ 93 92- 92+ 87 95+ 80 ____ _83 
ChnsselasXberlnndleri, No. 41-B:plnnt!ld_____________________ _ 14 _____ _____ 16 16 _____ _____ _____ 8Y~~s 16 13 13 

Growth mtm~-------------------- 98+ ----- ----- 88+ 98+1_____ ----- ----- 69 75- 65- 90
(OinereaXrupestns) Xriparin, No. 

229:Years planted_____________________ _ 14 _____ 6 15 ________________________ _ 15 _____ 12 
Growth ruting___ •________________ _ 70 _____ 82- 88 ________________________ _ 93+ _____ 40-

OolumbaudXripnria, No. 2502:;Years planted______________________ 14 16 _____ _____ 7 _____ 5 16 13 13Growth rating_____________________ 100 85- _____ _____ 74 _____ 80 75- 80- 85 
Oolumbaud Xrupestrls: 

6~g:;t~I~~:I~~::===:::==:::::=:=:::,::::: ::::: ::::: ::::: ::::: =:=:: J 
CordlfollaXripnrla,. No. 125-1: 1 IYears planted______________________ 13 _____ 6 16 _____ _____ 8 

Growth mting_____________________ 95 _____ 88 91- _____ "_____ 81 

http:plant.ed
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TABLE 4.-Tests of PhyUoxera-resistant grape stocks in the 12 e:J:periment vineyaTds 
in California} showing the number oj yeaT8 since vines were planted and their 
relative gTowth Tatingll-Continucd 

Experiment vineyard 

It 

Variety 	 ~ 
'" a'" e .!30 	 r:Ie 	 s t co 
0 	 s] ~ 

0 ~ § 0 
s 

,Q "0 
0 

:!!I " ~ i ~ .2; ] 0 " 0 ~ 0 r.l Jt: ~ 0 ..:l ::.! 0 UJ ClJ----------~ 
CordlCoUaXrupestr'..:Years planted_____________________ 14 6 15 _____ ____ _____ 9 ____ 7 _______________ 

De 8:~::!~ (~~J;amiiIilI5:------------ 80- 85- SO+ ----. ----- ----- 88 ---- 60 ----- ----- -----
Years planted ______________________ 14 13 6 17 14 _____ _____ _____ _____ 17 13 13 
Growth mtlng_____________________ 9:;- 90- 98+ 95+ 98 ___________________ 100 us+ 90-

Dog Ridge IV. champlni): 	 I 
Years planted______________________ 14 14 6 17 16 14 10 8 	 17 16 13Growth rating_____________________ lOO 100 82- 92 85-100 94 ~ 98+ 90- 40-

Hotporup (Solol'isXllnsecomii):
Years planted______________________ 13 _____ ____ 17 16 	 17 16 _____10 8 

84 74 89- 80- ____ _
Joly	~~"~~~~~\~):-------------------- 100 ----- ----- 83 92 

Years planted______________________ 14 14 6 17 13 12 _____ _____ _____ 17 13 
Growth rating____________________ 100 95 82- 85- 90 95+ _______________ 98+ 95 

Judge (V. doanlana):
Years planted ________ "_____________ 14 14 6 17 13 14 8 5 	 17 13Growth rating _____________________ lOO 00+ 00+ 88- 82+ 96+ 66 80 80 75

1>lonticolaXrlparla, No. 554: 
Years planted_____________________ 8 _____ 6 16 16 _____ 10 16 8 16 13 

Mo~f~i:~~;~~ra:-N:ii.-i8SO.i:--------- 95+- ____ 98+ 60- 82- _____ 84 85- 80 96+ ~+ 85-

Years planted_____________________ 14 14 6 16 _____ _____ 9 16 8 16 16 13 
95 81 88- 9~- 95-Growth rating_____________________ 98+ 90 92+ 97+ __________ 90 

MonticolaXriparia, No. 18808:Year:s p,lanted ______________________ 13 14 6 16 _____ _____ 9 
16 8 16 16 13Growt mting___ __________________ 92- 98+ 92 93+ _____ _____ 90 9S+ 86 81- 92 90

1>lonticolaXrlparia, No. 18815: 
Years planted______________________ 14 14 6 16 _____ _____ 10 8 	 16 16 12Growth rating_____________________ 100 100 95+ iO+ __________ 95 86 86- 95- 90+

MonticolaXrupestris:Years {'Ianted ______________________ 13 14 6 17 14 14 _______________ 17 14 13 
Growt I ratlng_____________________ SO-l00 88- 83- 90+ 88+ _______________ 80 85- 50-

Motiey (V. doaniana):
Years planted______________________ 14 14 ____ _____ 16 _____ 8 17 __..______8Growth rating_____________________ 95-100 __________ i8- _____ i6 SO+ _____ --__ _90 

Moun'edreXrupestris, No. 1202:
Years planted ______________________ 14 14 6 17 16 14 10 16 8 17 16 12 
Growth rating_____________________ 95+ 90- 95- 98 98- 100 98 100 95 90- 80- 98

1>Iour\'edreXrupestris, No. 1203:
Years planted______________________ 14 13 6 14 14 _____ 8 __________ 14 14 _____ 
Growth mtin!!_____________________ 92- 80-.98 98 92 _____ 81 __________ 98+ 90- _____ 

Pinol 13ouschetXrlparia, No. 3001: 
Years planted______________________ 13 16 13 13 

75- 90- 80+
Growth mting _____________________ 100 

PinolXrupestris, No. 1305: 
Years planted______________________ 13 16 15 13 

95- 98+ 98-Growth ratlng_____________________ 100 
Pouro),:Years planted ______________ .. _______ 14 17 

95
Growth mting_____________________ 100 

Ramse}' eV. rupestrisXcandicans):
Year:s planted______________________ 14 13 6 Ii _____ 12 4 6 	 17Growth rating______ •______________ 98+ 90- 92 95- _____ 100 85 94 98 

Rlparia du Colorado: 
Year:s planted______________________ 13 __________ 17 16 12 9 16 8 17 ~6 --- ...-Growth ratlng_____________________ 80- ____ _____ iO- 40- 92+ 51 95+ 66 50- SO+Riparia France:Years plant,ed _____________________• 14 ________ __ 16 13 10 16 16 13Growth ratmg__ ....__ ....___..____ 00+ _________ _ 93+ 95+ 74 92 95+ 60-

Riparia 0101re:
Year:s planted __________..__________ 13 14 6 17 ----- 14 10 17 16 13 

RiP~~Gt~~t~fabre:--..---..-..----- 25- 92+ 86 89+ 95+ 82 65- 95+ 30-
Years planted____...._____..__..... 11 _____ 6 16 • ____ 14 10 _____ 8 17 16 
Growth rating.. __...._......_...._ 95+ _____ 90+ 00+ _____ 100 82 _____ 74 50- 90 

13 
80 

Rlparia 8 Grand Feuilles: 
Years glanted..________.._______... 14_____ 6 17 ____________.._ ..___ .._.. 17 161 
Growt ratlng ______ ..____..___.... 20 '_____ 86 SO _______.._____________ : .. 60 95 

-I 

http:92-80-.98
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TABLE 4.-Tests of Phylloxera-re8istant grape stocks in the 12 experiment vineyards 
in..California, showing the number of years since vines were planted and' their 
relative growth ratings-Continued 

Experiment vineyard (0\. 

It 
:;'" I" 

Variety 
" ~ '" .!3~ e 0 ~ .2l '" m0 ~ ~ § 0 ~ ~ ~ :!!! 1 .!: ~ § .s0 0 pi! ~ 0'" 0 H ~ ::;1 0 Cll W 

Rlparla Martineau: ...
Years ~lanted______________________ 14 ________________________________________ 16 _________ _
Orowt ratlng_____________________ l00 ________________________________________ 60- __________ 

Riparla Ramond: 

6~g:-:t~I~;I~~::::::::::::::::::::: 9~+ ::::: ::::: ::::: ::::: ~~ ::::: ::::: ::::: ~~- ::::: ::::: 
Rlparla Selected: 

6~:-:t~I~~;~di::::::::::::::::::::: ::::: ::::: ::::: ::::: ::::: ::::: ::::: ::::: ::::: M- ::::: ::::: 
RlpariaXberlandierl, No. 161-49:

Years ~l!lnted---------------------- 14 13 6 _____ _____ _____ _____ _____ 5 16 __________ 

RIP~f~~~co~d~}~ftilxrupesirisf;--No:- 100 92- BO- --________ - ____ ---__ --___ 87 92 ----- ---- 

106-8: 
Years planted______________________ 14 14 6 1(\ 16 _____ 10 16 8 16 16 13
Orowth rating _____________________ 40- 98- 95 90+ 92+ _____ 76 9~- 72 BO- 92- 92-

Rlparla Orand OlabreXAramonrupes
trls, No. 4110:Years planted ______________________ 14 _____ _____ 16 _____ _____ 10 16 16 16 12Orowth ratlng _____________________ 98+ __________ 82+ __________ 92 100 BO- 95- 30-

RlpariaXrupestris, No. 101: 
Years planted______________________ 14 14 6 16 16 _____ 10 16 8 16 16 13Growth rating _____________________ 85+ 60- 85- 90- 98+ _____ 91 100 85 90+ 90 92+ 

Rlpy~~r~r::!~:-~~::~:~:~~--------- 14 14 6 16 16 14 10 16 8 16 16 13 
Orowth ratlng _____________________ 95 90- 82+ 88- 88+ 78- 90 100 86 90+ 98 88

Rlpy~~r~~t~~:-~~::~~:~~~-------- 8 14 6 _____ 14 ___________________ _ 15 14 ,.'13Growth ratlng _____________________ 90+ 98+ 95+ _____ 90 ___________________ _ 89- 95- 50

Ripy:!~r~fa~t!~:-~~:~~:----------- 13 14 6 16 16 12 10 16 8 16 16 13
Orowth rating _____________________ 98+ 95 85- 90 92 98+ 77 50- 91 84+ 92+ 90-

RlparlaXrupestris, No. 3309:Years planted ______________________ 14 14 6 16 16 12 10 16 8 16 16 13
Orowth rating _____________________ 100 85- 90- 95+ 85- 95+ 79 90- 88 83- 90 95 

RlpariaXrupestris de Jaeger: ..iYears planted______________________ 11 14 _____ 16 12 ______________ _ 16 16 -----Growth rating _____________________ 98+ 90- _____ 90 85- ______________ _ 95+ 95-
Riparla X (rupestrisXAramon) Jaeger, 

No. 201:Years planted ______________________ 14 14 _____ 16 16 12 10 16 8 16 16 13Orowth ratlng _____________________ 100 BO- •____ 88 98- 00+ 95 92+ 67 95- 90- 98

RiPy~r~fa~t!~-~~~~~-~:----------- 14 _______________________________________ _ 16Growth rating _____________________ 92+ _______________________________________ _ 60-
----- -.---

Rupestris des Causettes: Years planted ______________________ 14 14 6 17 16 14 10 16 8 1317 16
Growth rating _________ •. __________ 90- 90- 92+ 85- 92 92+ 85 88- 78 88- 85- 88-

RUJlCstris des Semis, No. 81-2:Years planted ______________________ 13 14 6 16 _____ _____ 7 5 16 13Growth rating _____________________ 100 85- 95+ 92+ __________ 96 81 92- 92-
Rupestris Ganzin: Years planted______________________ 14 _____ 6 _____ _____ _____ _____ _____ _____ 14 __ .__ --__ _

Growth rating _____________________ 96+ _____ 00+ ______________________________ 92+ _____ ---__ 

Rupcstris Le Reux:Years planted______________________ 14 _____ 6 _____ _____ 14 _____ _____ _____ 14 _____ ----_ 
Growtli rating _____________________ 82+ _____ 00+ ______'-___ 00+ _______________ 96+ ----- -----

Rupcstris Martin:Years planted ______________________ 14 13 _____ 17 16 14 10 16 9 17 16 13 
Growth rating _____________________ 92+ 85+ _____ 75- 92- BO 92 100 76 85 90+ 00;-

Rupestris MemlUen: Years planted ______________________ 14 14 6 17 16 15 10 16 8 17 14 - ___ _ 

Growth rating _____________________ 100 85- 85- 88- 92+ 95 93 98+ 82 99+ 70- ____ 


Rupcstrls Mission: Years planted ______________________ 14 14 6 16 15 _____ 10 8 17 16 13Growth rating _______________ . _____ 90 85- 92+ 50- 00+ _____ 88 74 94+ 82+ 60-
Rupcstris Othello: ..Years planted ______________________ 14 _____ 6 16 _____ _____ 7 16 ____ 13Growth rating _____________________ 95+ _____ 92 75+ __________ 65 so- ____ _ 82 
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TABLE 4.-Tests of Phylloxera-resistant grape stocks in the 12 6Xlleriment vineyards 
in Oalifornia, showing the number of years since vines were -planted and their 
relative grpwth ratings-Continued 

Experiment vineyard 

~ 
.S! 

Variety :> 
P-'" El'" e 
0 
.... 0 ~ 

§ El'" 8" '" 8 ~ ~ :a J;; 0 ~ o:E C3 ~ 

0 

~ i ~ P- .. 0 S0 0 >iI ~ 0 0 ~ .3 ::s 0 rIJ'" rIJ-- ---'- - 
nupcstrls Pilians:Years p�anted______________________ 14 14 6 15 14 14 9 7 15 15 13Growth ratIng_____________________ 98+ 100 95+ 92- 90 96+ 92 80 90 95+ 82+ 
Rupestrls St. George: .

Years planted______________________ \4 14 6 17 16 14 10 16 8 17 16 13Growth ratIng_____________________ 98- 98- 95 90- 98 100 98 100 87 94- 95+ 93 
RUllcstrlsXberlandleri, No. 2111-A:

Years planted __________ "___________ 11 14 6 17 16 14 10 16 8 17 16 13Growth mtIng_____________________ 98 85- 90- 88- 90+ 88- 88 100 73 90- 95 90-
RUllostrisXberlandierl, No. 301-A:Years planted______________________ 14 14 6 17 16 10 5 17 16 13 , Growth rating _____________________ 92+ 90- 60- 82 88 85 88 87 93+ 85-
RUllestrlsXberlandicri, No. 301-B:Years planted______________________ 14 13 __________ 16 _____ _____ _____ 7 ______________ _ 

Growth mt.ing_____________________ 98+ 80- __________ 92 _______________ 87 ______________ _ 

RullcstrlsX~rlandierl, No. 301-37-152:Years planted______________________ 14 13 6 16 _____ _____ 8 _____ 5 16 _________ _ 
Growth rutin!': _____________________ 98+ 90+ 88- 92+ __________ 84 _____ 82 76- _________ _ 

RUjlestrlsXChasselas Rose, No. 4401:Years planted______________________ 14 14 6 ______________________________ 13 _________ _ 
Growth rating_____________________ 95- 100 100 ______________________________ 100 _________ _ 

RUllcstrlsXClnerea:Years planted ______________________ 11 13 6 16 _____ _____ _____ _____ 5 13 _____ 13 

Growth ratlng_____________________ 90+ 85+ 90 90 ____________________ 85 99+ _____ 90 


RupcstrlsXeordifolia, No. 107-11:Years planted______________________ 14 13 6 16 _________________________ 15 15 
Growth rating___ "_________________ 115 95 85 93 _________________________ 90 95 

RupcstrisX (cordlCollaXrupestrls, No. 
202):Years planted______________________ 13 13 _____ 16 _____ _____ _____ _____ 5 16 16 13 

Growth rating_____________________ 88+ 92+ _____ 92+ ____________________ 82 95+ 92 40-
RupcstrlsX(cordlColiaXrupcstrls, No. 

202-5):Years planted___________________________ 14 8 _____ _____ _____ 14 ____ _
16 14Growth rating__________________________ 95 50 _______________ .90- ____ _
92+ 78 

RupcstrlsXAzemar, No. 215: 
Years planted______________________ 13 13 _____ 16 15 10 15 7 16 16 ____ _
Growth rating_____________________ 82- 95+ _____ 90+ 78- _____ 74 30- 70 80- 97- ____ _ 

RupcstrisXPetit Dousebet, No. 503: 

nu~1fs~~~ilrt.;~~~~i=i~~~~;;;~~= M- ===== ===== ===== ===== ===== ~~ ===== ===== ===== ===== ===== 
504: 

13 ____ _
85- ____ _90a~~tCl~~:!h~::=================== 1M ===== ===== ===== ~g- ===== ull 

16 

RupcstrlsXrlparla, No. 108-16: 

a~~tCI~~f~~-:==================== 9~+ ===== ~- ~+ ===== ===== ===== ===== ===== ~~- ~~+ ===== 
Sa1t,9:a~kp~~rit~~~~~~~~______________ 14 14 6 17 16 _____ 9 _____ 8 17 _____ 12 

Growth rating_____________________ 100 90+ 90- 90+ 90 _____ 77 _____ 68 96+ _____ 72-
Solonis Ordinalre: 

a~~:tCI~~lr:i:===:=:=::::::=:::::: ::::: ::::: J+ ~ ::::: ::::: ::::: ==::: ::::: :::== =:::: ~-
Solonis RobustB: ., 

Years plant.cd______________________ 14 14 6 17 16 14 10 16 8 17 16 13 

SOlo~~~(~rrgN~fBxnipest-ris;----NO:- 28- 72- 82- 85 40- 98+ 83 92- 90 86+ 95+ 90
202-4):Years planted______________________ 11 13 6 16 8 

14 _________ _ 
90+ _________ _Growth rating_____________________ 90+ 95 88 88 76 

SolonisXOthello, No. 1613: 
Years planted______________________ 14 13 6 17 16 14 9 16 8 16 16 13
Growth mUng_____________________ 93- 98+ 90 100 95+ 100 88 90+ 88 98-100 90-

SolonisXriparla, No. 1615: 
Years planted______________________ 14 14 6 16 _____ _____ _____ 16 5 16 16 13 
Growth rating_________ • ___ •______ • 80- 85- 90- 93+ ••_.____• ______ 100 83 93 92- 95

http:plant.cd
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TABLE 4.-Tests .of Phylloxera-resistant grape ·stocks in ,the 12 experiment vineyards 
.in California, .showingthe number ..of years .since vines .were planted and ,their 
relative growt/!. ratings~Continued . 

Experiment vineyard 

~ 

Variety ., ~ 
l> " a ~ <1::l 0 i: j 0'" ~ <1 " ~ ~ § ~ ~ ., 0 

0 0 fil 0 04 ~ ::a 0 III III 
~ '0 "~ ~ 1 .:: t § .B 

- - -"" - -" - f-- - - - -
SolonlsXrlparln, No.l616: 

Years .planted______________________ 14 14 .6 16 16 12 10 _____ 8 16 16 13
Growth mtlng_____________________ 80- 96+ 95+ 96+ 92+ 100 80 _____ 8060 96 98 

Taylor Narbonne (V. rlparla): 
Years planted______________________ 14 13 6 16 16 12 10 ____" 8 16 16 13 
Growth mtlng_____________________ 88+ 70+ 86+ 92+ 95 78+ 70 _____ 71 88+ 96+ 80-

Tlsscnmd:Years planted______________________ 14 _____ 6 16 _____ _____ _____ 16 _____ 16 __________
Growth mtlng_____________________ 100 _____ 88 90 _______________ 92 _____ 90 __________ 

Vermorel (V. berlandlerlXoondlcnns): Years plllnted ______________________ 14 14 . 5 _____ 17 12 _______________ 17 ________ __ 
Growth rating _____________________ 95+ 95+ 95+ _____ 95+ 100 _______________ 90 _______• __ 

Vlal~~~~r~r.:~~l~-~~~~~:----------- 14 13 _____ 16 _____ _____ 10 _____ _____ 17 13 13 
Growth mtlng_____________________ 95+ 92 _____ 90+ __________ 71 __________ 100 60- 95 

VlalaXrlparla (V. rlparlaXlnhrusoo)
Xrlparin: 

a~~tgl~:I~~-....:::::::::::::::::::: ::::: ::::: ::::: ~ ::::: :::::?g ::::: 7~~g-~+ ::::: 
Vltls cnndicnns: 

a~~tgl~ititc::::::::::::::::::::::: ::::: ::::: ::::: ~+ ::::: ::::: ::::: ::::: ~ ~+ ::::: ::::: 
YorkXrupestrls Gaozln, No. 212: 

a~~~tgl~~:titc::....:::::::::::::::::::: ::::: ::::: ::::: ~_ ::::: ::::: ::::: ~_ ::::: ~+ ::::: ~_ 

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 to which 
it is well adapted is taken as the standard ,of excellence, 100 per cent. 

Therefore, these adaptability ratings 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. 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 an arbitrary 
scale formulated for application to .all varieties. It is believed :that 
this method renders a truer expression of the reaction of each variety 
to different soil and climatic 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 1904,. at Oakville was rated 100, at 
Livermore 83, and at Lodi only 60. This shows that at Oakville 
the growth was most satisfactory and was therefore rated 100; at • 
Livermore the growth was good but not nearly so good as at Oakville 
and was rated at 83; at Lodi it made a poor growth, which as com
pared with the perfect growth made at Oakville was aG 60 to 100, 
I.e., 60 per cent. 

The minus sign after a rating indicates that in previous years the 
vines had much higher rating but are steadily on the decline, whereas 



23 TESTING PHYLLOXERA-RJilSIST.ANT GRAPE STOCKS 

the plus sign shows they formerly had lower ratings which improved 
as 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 take hold and 
develop slowly at first, but later prove most valuable as sturdy, safe, 
and constant vine varieties. Resistance to the phylloxera 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 wishes to stress the fact that these tests have been 
under way· only 20 years, and there have been many instances in 
California where viniferas on their own roots under very favorable 

'., conditions have resisted phylloxera for an even longer time. 
A number of the resistant-stock varieties have been 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
fornia experiment vineyards, the varieties are given in the Qrder of 
their ratings, beginning with the best growers: 

Chico Varietal Vineyard.-AramonXrupestris Ganzin, No. 1; Constantia; 
Dog Ridge (champini); (aestiva1isXmonticola) X (ripariaXrupestriB, No. 554-5); 
LellOirLIDonticolaXriparia, No. 18815; Salt Creek,i.a.uBtraliB (longii); ripaliaX
berlanc1ieri, No. 161-49;' MourvedreX rupestriB, .No. 1202;SolonisXOthello, 
No. 1613; rupestriB St. George; rU}lestris Pillans. 

Colfax Experiment Vineyard.-Lenoir; Dog Ridge (champini); Arsmon.X 
rupestris Ganzin, No.1; MourvedreXrupestris, No. 1202; monticolaXriparia, 
No. 18815; IDouticolaXrupestris; rupestris Pillans; rupestris St. George; monti
colaXriparia, No. 1880S' berlandieriXripllrill, No. 34 E. M.; ripariaX (cordi
foliaXrupestris), No. 106-8; Constantia; SolonisXriparia, No. 1616; SolonisX 
Othello No. 1613; ripariaXrupestris, No. 101-14; Salt Creek. 

Elk Grove Experiment Vineyard.-AramonXrupestris Ganzin, Nu. 1; Lenoir; 
AramonXrupestris Ganzin, No.2; Dog Ridge (champini); Constantia; (aesti
valisXmonticola) X (ripariaXrupestris, No. 554-5); monticolaXriparia, No. 
18815; rupestris St. George; SolonisXOthello, No. 1613' SolonisXriparia, No. 
1616; monticolaXriparia, No. 18804; ripariaXrupestris, No. 108-103; ripariax 
(cordifoliaXrupestris), No. 106-8; rupestrisXbedandieri, No. 219-A; ripariaX 
rupestris, No. 3309; berlandieriX riparia, No. 420-A; MourvedreX rupestris, 
No. 1202; Salt Creek. 

Fresno Experiment Vineyard.-SolonisXOthello, No. 1613; MourvedreX 
rupestris, No. 1202; Constantia; monticolaXriparia, No. 18815; australis (Iongii); 
AramonXrupestris Gauzin, No.2; Dog Ridge (champini); SolonisXriparia, No. 
1616; berlandieriXriparia, No. 34 E. M.; rupestrisX cordifolia, No. 101-11; 
ripariaXrupestris, No. 3309;. cordifoliaXriparia, No. 125-1; mouticolaXriparia 
No. 18804; rupestris St. ueorge; ripariaXrupestris, No. 101; berlandleriX 
riparia, No. 420-A; Salt Creek; ripariaX (cordifoliaX rupestris) , No. 106-8. 

Geyserville Experiment Vineyard.-J.\I!ourvedreXrupe ltris, No. 1202;rupestris 
St. George; Lenoir; ripariaXrupestris, No. 101; AramonXrupestris Ganzin, 
No.1; Dog Ridge (champini); SolollisXOthello, No. 1613; AramonXrupestris 
Ganzin, No.2; SoIoni$Xriparill, No. 1616; ripariaXrupestris, No. 330~~.ripariaX 
(cordifoliaXrupestris), No. 106-8; berlandieriXriparia, No. 33 E. lVl.; monti~ 
colaXrnpestris; berlandieriXriparia, No. 420--A; Salt Creek. 

" G-uasti Experiment Yineyard.-SolonisXOthello, No. 1613; Constantia; 
SolonisXriparia No. 1616; Dog Ridge (champini); MourvedreXrupestris, No. 
1202; rupestris St. George; riparia Gioire; ripariaXrupestris, No. 3306, ripariaX 
rupestris, No. 3309; Lenoir; AramonXrupestris Gallzin, No.2. 

Livermore Experiment l'ineyard.-J.\I!ourvedreX rupestris, No. 1202; rupestris 
St. George; AramonXrupestris Gnmdn, No.1; monticolaXriparia, No. 18815; 
Dog Ridge (chaIDpini); ripnriaX rupestris, No. 101-14; monticolaXriparia, 
No.18804jxipariaXrupestris, No. iOl;SolonisXOthello, No.I6I3; berlandieriX 
riparia, No. 34 E. M. 
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Lodi Exreriment Vineyard.-SolonisXOthello, No. 1613; MourvedreX 
rupestris, No. 1202; (aestivalisXmonticolll) X (riparia Xrupestris, No. 554-5); 
riparj.aXrupestris, No. 101-14; rupestrisX berlandieri, No. 219-A; rupestris 
St. George; .ripariaXrupestris, No. 101: berlandieriXriparia, No. 42O-A: 
AramonXrupestris Gllnzin, No.1; monticoiaXriparia, No. 18804;monticolaX 
ripll.ria, No. 18808: r~pll.riaX(cordifoliaXrupestris), No. 106-8. 

Mountain View Experiment Vineyard.-Dog Ridge (champini); MourvedreX 
rupestris, No. 1022: AramonXrupestris Gll.nZill, No.1; AramonXrupestris 
Ganzin, No. 2:ripariaXrupestris, No. 3306; SolollisXOthello, No.1613: ripariaX 
.rupestris, No. 3309·rllpestrisXberlll.lldieri, No. 301-A; So\onisXriparia, No. 
1616: rupestris St. George; monticolaXripuria, No. 18815: berlandieriXriparia,
No. 420-A. 

Ou.kt..£lle Experiment Vineyard.-AramonXrllpestris Ganzin, No.2; Constantia; 
berlandieriXriparill., No. 33 E. M.: Dog Ridge (chll.mpini); Arll.monXrupestris 
Gllllzin, No.1; SolonisXOthel1o, No. 1613: (aestivalisXmonticolll.)X(ripariaX 
rupestris, No. 554-5); ripuriaXrllpestris, No. 101-14; riparill.Xrllpestris, No. 101: 
ripariaXrupestris, 108-103; australis (lougii): rllpestris St. George: Salt Creek; 
berlandieriXriparia, No. 34 E. M.;cordifoliaXripuria, No. 125-1; berlandieriX 
ripuria, No. 420-A; MourvedreXrupestris, No. 1202; Lenoir: rupestrisXber
landieri, No. 219-Ai.monticolaXriparia, No. 18815; ripariaXrupestris, No. 3306: 
ripuriaXrupestris! ~o. 3309. 

Sono"ia Experiment Vineyard.-Solonis X Othello, No. 1613; berlandieriX 
ripuria, No. 4ZO-A; Lenoir; IlipestrisX berlandieri, No. 301-A; ripariaXrupestris, 
No. 101-14; AramooXrupestris Ganzin, No. I: monticolaXriparia, No. 18815: 
ripariaXrupestris, No. 108-103; rupestrisXberlandieri, No. 219-A; rupestris 
St. George i Solon is X riparia, No. 1616; Dog Ridge (cllampini); australis (longii); 
monticolllX riparia, No. 18804-; ril)llria Gloire: ripariaX (cordifoliaXrupestris), 
No. 106-8: 1\'!ourvedreXrupestris, No. 1202; berlalldieriXripuria, No. 34 E. M.; 
ripariaXrupestris, No. 101; cordifoliaXriparia, No. 125-1; ripariaX rupestris, 
No. 3306: ripllriaXrupestris, No. 3309. 

Stockton Experiment ViTleyard.-Rupestris St. George; Solonis X riparia, No. 
1616; bcrlandieriXripllrill., No. 34 E. 1\1.; ripariaXrllpestris, No. 3309: monti
cola.Xriparia, No. 18804-: riparillXrupestris, No. 101; ripllrillX(cordifoliaX 
rupeskis), No. 106-8; MourvedreXrupestris, No. 1202; monticolaXriparia, No. 
18815; Constantia; Dog_Ridge (champjni); Lenoir; Solonis X Othello, No. 1613; 
rupestrisXhcrlllndieri, No. 219-A; beriandieriXriparia, No. 420-A; AramonX 
rupestris Gll.nzin, No.2. 

Table 5 gives the resistant varieties in each vineyard which are 
estimated to have made the most creditable growth records as com
pared with all the varieties tested. The number on the line with 
eaeh name in the vineyard column shows the l'elative growth rating 
made by the variety in the respective vineyards 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 behavior of each variety under 
the conditions existing at the several vineyards, expressed in terms 
that permit comparison with its behavior elsewhere and in comparison 
also with other varieties in the same vineyard. To illustrate: Of all 
the varieties at LiYermore, the best records were made by Mourvedre 
Xrupestris, No. 1202 (rated as 1), whereas at Stockton It was eighth 
best (expressed by 8), and at Sonoma seventeenth best (expressed 
by 17). 
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TESTING PHYLLOXERA-RESISTANTGRAPl!l BTOCKS.~. 	 25 
TAliLE 5.-Rellistant-stock varieties of grapes making the best growth records,showing their relative merits in each of the IS experiment viflieyards in California

., a e I:l 
0Variety 	 e t i~ CD as

~ ~ ~ ~ .~ 1 J ~ g~ ~ g IOOr.l·r-.oo~.::i~ o,gcn--------------'--1-1------1----(Aestlvnllsxmonticola)X(rlparJa X rupestrJs, No.664-6) ___ •• _________••_._...___._.______• ___ ._••_
AramonXrupestris Oantln, No. L_ ••__._._______ ._ 

4 ___ • 6 __ •••___ .___ ____ 3 ____ 7 ________ 
AramonXrupestrJs Oantin, No. L 

1 3 1 ____ /; ____ a .9 3 Ii 6 _______ • __ ._.__••__ ••_. ___• 3 6 8Australis (Iongll)_. ___....___._._._••••_.".__._.____ 	
11 ____ ____ .. 1 ____ 168 •__ ••___ Ii 	 _. __ •__• "_' ______._ U 13 ___ _Der\nndierlXriparia, No. 33 E. M ...__ __ ••____ ••______ • __.. _. ____ ._ 12 ____ •___ •____... 3 ________
Der\nndieri Xrlparia, No. 34 E. M.__•____._.___ ••___.__ 10 _.__
Der\nndieriXriparin, No. 420-A..____ •_______ ._._.______ .___ 17 

9 ___ • _.__ 10 ____ •__ • 14 18 3

16 14 ____ ____ S 12 16 2 IiiConstantla._.__•____•_____ •_____ •__._______________ 2 12 5 3 ____ 2 •___ ._.____• 2 __ ._CordlfoliuXriparin, No. 125-L••_________._••___ • ____ •____.__ 12 ___ •••___._. _____.._ 15 

10

Dog Ridge (chnmplnl) ____________________ ••••_.___ 20 ____
3 2 ,4 i 6 .. Ii .___ 1 .. 12 11Lenoir___• __..____ •____•••_. ________ ._._.__••_____ Ii 1 2 ___ 3 10 ______•_____ 18 ·3 12MonticoinXriparin, No. 18804_____________._.__ ••____• __ ._ 11l\fonticolaXrJI)8rJa, No. 1880L______________•___ • ____ 

13 _______. 7 10 ________ H Ii I9 12 __ •_____ .___ ____ 11 ______._ •_______MonticoluXrlparin, No. 18815._._______________••__ 	 ri!MonticolaXrupestrls._.___ ••••____________________ • ____
6 5 7 4 __ ._ ._._ 4 ._.. 11 20 7 96 ___ • _.__ 13 ...____ ••_____• _____ • ______ _MourvodreXrupestrls, No. 1202..______ •___._••__ ._ 10 .. 18 2 1 5 1 2 2 17 17 8Ui\inrin Oloire._______._.__ •________ •• ___••______ ._ ._._ .... ___ ••••_ •__ .7 ________ .... ____ 15 ____ .JUlparhlXberiandJorJ, No. 161-49.__••_•••__....._ II __ • __ ••• __ • ____ • ___ • "" ._._ •___ • _____ • ___ ._RipnriaXrupestris, No. 101.____••_____•• ________ ._ •__ ••__ • ___• 15 .. •••• 8 7 ____ 9 19UipllrlnXrupestrls, No. 101-14-_____ ••__ ••• ____________ 15 ________ •__••___ 

6

RlparlaXrupestrls, No. 108-10L______.•__ ••______ ••__ • 10 

6 ,4 __•• 8 Ii ____
13 _. __ .• __ • _______________ 10 8 •__ _UiparJnxrupestrls, No. 3306.._••______•__ •____••______ • ____ .__ ____ 10
UJpnrJnXrupestrJs, No. 3300•••_____••_. __ ._. __ •••• ___ • _.__ 16 
8 .___ ____ Ii 21 21 ____


RJparinX(cordlfoliIlXrupestrls), No. 10tl-8_.___ .____ ••__ 11 
11 .___ 9 ____ ____ 7 22 22 ..


14 18 11 •_______ 12 __ ._ ••__ 15Rupestris Plllnns.__•__ •__________•• ___•______ ._••_. 13 7 ____________________________ • __________ 
7
_}{ullestrls St. Oeorge. ___ ._.____ •_____ •____ ._•••_ ••• 12 8 8 14 2 6 2UupestrisXberlllndieri, No. 219-A.._.______ •___• __________ • 15 __ •••_._ ._.___._ 

6 10 12 10 1
·RupestrisXberhmdJeri, No. aOl-A....._.___ •_____• ____ ••_ • _____ ._ •__ • _••__•____._ ____

5 .___ 10 9 l'
8 •••• 4 ____RupestrlsXcordllolln, No. 10i-11. _______••_. _______ _ • __ ._._ ._._ 10 •••_ ._._ • ____ •__________________S8i~ Creek:_. __ •___•___ ~._____._.___ ._._._••__ ._____ 7 16 19 17 15 _____•__________ 13 ________SolonlsXOthello, No. 1613...______•______•______ • 11 14 9 1 7 1 9 1SolonlsXriparla, NC). 1616____ •___•_____ •__ •___ ••__ • ____ 13 	 I) 6 1 1310 8 9 3 ____ .___ 9 •••_ 11 '2 

VALUE AND USE OF HYBRIDS
In the attempts .toobtain resistants suited to soil, climatic, .andother conditions and which at the same time would l>rove congenial,lasting, and productive stocks on which to graft the vinifera varieties,many difficulties were encountered. For instance, the stock maybeadapted to the soil, but it may be so hard to root as to make itscommercial use impracticable. Again, the stock may be suited tothe soil and it may root easily and be resistant, but not congenial toor make a lasting junction with vinifera varietiesi or the congenialityof the variety may be good. but the fruitfulness of the graft may beimpaired.
In many cases also no resistant species are exactly suited to thesoil and climatic conditions. To overcome such difficulties and othersof like nature, hybrids have been and are being produced, in thebreedin~ of which such of the American species were selected as possessed the various qualities desired. (Pls. 8 and 9.) In this worksome remarkable successes have been achieved, such, for instance,as ripariaXrupestris, No. 101; ripariaxrupestris, No. 3306; riparia Xrupestris, No. 3309; 8010nis x Othello, No. 1613jrupestrisXcordifolia, Nos. 107-11; riparia X (cordifoliaXrupestris), No.106-8; rupestrisXberlnndieri, No. 301-A; berlandierixriparia, No.+ 	 42Q-Aj and monticolaXripnria, No. 18808.
Establishing vineyards on phylloxern-resistant stocks ~s accomplislied in two entirely different ways.

85973°-30-4 
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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 the nursery one year. The following spring the grafted vines 
obtained in either way are used in direct vineyard plantings. 

(2) Resistant stock varieties are planted directly in the vineyard 
and when thoroughly established are grafted with the desired viniferll 
varieties where they are to grOW. 

Experiments with various resistant stocks show them to be valuable 
only in soils and under other conditions to which they are suited. 
Some have been found too difficult to root from cuttings/ which makes 
them a'i:pensive for use in bench grafting; others, rooting easily as 
cuttings, do not bench graft successfully; and some stocks are suitable 
for direct vineyard pllllltingS only; all of which are important con
siderations in the cost of establishing resistant vineyards. 

Table 6 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 relati\Te value when grafted as 
cuttings 01' as rooted vines, and when planted directly in the vineyard 
or grafted in the vineyard. 

TABLE 5.-Resistant stock varieties, the soil and conditions for which each is best 
suited, the relative rooti'flg percentages of their cuttings, their relative value foJ 
bench grafting, and their relative value for direct planting and grafting in vineyards 

Vnlue IValue Value -
Rooting for for 
porcent- bench ben~h \.1~~- Soils BIld conditi<!ns (or which best Variety ab'6S of graftiugjgrUftlDg yard SUIted 
cuttings as cnt- as root- grafting 

tings jed \'lnes 

-----------------1-----------------·1------------------
. (AesUVlllisX rnonticola) X(ripa

rlaXrupestris, No. 5.'>1-5.)
ArnlllonXrupcstris Gnuzln, 

No.l. 
ArnlllouXrupcstris Onnzin, 
No.~. 

Acsti \'Illis X (rupcstris Xripnrla, 
No. 2'2;).

llorllllldillrixripnrlll, No. 33 
E. M. 

95 

\lO 

85 

40 

30 

2.'i 

10 

10 

50 

2.'i 

90 

80 

80 

85 

90 

\lO 

92 

90 

85 

90 

Arid, grn\·elJy. poor land with elIec
th'u moisture, 

Deep, cooie fertile, moist, silicious, 
Il1luvlal Clay.

Arid, hea,y clays with elIective 
moisture_ 

Moist, poor land. 

Arid, bot, poor, gravelly decomposed 
land with elIectiYe .moisture. 

llorJuudieri X rlpllria, No. 341,. l\f. 
DcrlandicrlX ripllria, No. 420-A. 

ChusselnsXb~rlaudlerl, No. 
41-11.ConstantIa____________________ _ 

CordiroliaXr!paria, No. 125-1-__ 
Dog JUdge____________________ _ 

Lenoir_______________•_. _______ _ 
MonticolllXrlpllria, No. 18S(H_ 

MouticolaXrlparla, No. 18808_ 
MonlicolnXrlpnrin, No. 18815_
MonticolaXrupestris__________ 

30 

2.'i 

tiO 

85 

60 

20 

20 
60 

SO 
80 
90 

2.'i 

40 

50 

60 

().5 

10 t 

5 
30 

().5 
().5 
.70 

90 

85 

90 

9:i 

\lO 

85 

90 
80 

9:i 
95 
95 

\lO 

90 

90 

9:i 
90 

9:i 

9:i 
85 

\lO 
90 
9:i 

Do. 

Arid, deep, warm, grnvelJy with 
elIecti"e moisture_ 

_-\rld, Jim)', compact land with elIec
tive moisture. 

D~fth ~1Ti~t1~:ig~~StJ:e~Yelly land 
Arid. poor land with ctTecth'e mois

ture. 
Prefers arid, compact soils with 

ellcctlvc moisture but adapts itsell 
to a variety of soils. 

Warm, deep, gra\'eilY,moist soils, 
Arid, limy, b'rIH'eily, .decomposed

land with elIect\yc moisture. 
Do. 
Do. 

Arid, limy hot, loose, deep grnvelJy 
.land with low water table. 

l\!ourycdreXrupcsUis, No. 1202_ 92 6 80 95 MI~~~L heavy, loose, grnvelJy clay 
niparia Oloiro_________________ _ 76 50 85 \lO Moist, loose, sand)', along creek and 

river bottoms. 
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27 TESTING PHYLLOXERA.-RESISTANT GRAPE STOCKS 

TABLE 6.-Resi8tant stock varietie8, the soil an4conditions Jor. 'Which. each.iII .best 
suited, the relative rooting percentages of. the?r cU~lnge, Ule?r .rela.tive. value Jor 
bencitgraJting, and their.relative valueJor dlrect plantlng and graJtlngm rnneyards
Continued 

Value Value ValueRooting lor lor lorpercent· bench· bench SolIs and conditions lor which best 
Vari~y vio&ages 01 grafting grafting suitedyardcuttings as cut· as root· graftingtings ed vInes 

Ri&urlll X (rordiloUuXrupestrls, 40 10 60 85 Moist, poor land. 
o.l(J(!-bJ.

Rip.U""Xrupestris, No. 101_ ••• 50 15 75 85 Deep, cool, lertlle BIIuvial clay. 
RiplU"iuXrupestris, No.101-1L. 75 30 \lO 92 Deep, lertile, heavy, BIIuvial clay. 
lUpllriuXrupestris, No. 108-103•• 50 30 \lO 92 Deep, heaVY" lertile BIIuvial soils. 
lUpfll"iuXruJlestris, No. 3300___ 30 30 85 80 Dee~ c:a ertile clay, heavyBllu

vi 11 ed bottom land. 
RlplU"iuXrupestris, No. 3309___ 40 20 80 \lO ArId, poor, land with effective· 

moisture. 
RupestrisXberlnndieri, No. 50 40 85 \lO Arid, hot, limy land with effective, 

21\)-A. moisture. 
nupcstrisXberlundieri, No. 40 20 85 88 Do. 

301-A. 
Uupestris I'II1I1IlS............... 00 25 80 85 Moist, deer.' well drotned~VellY. 
Uupestris St. George ••••••••_•• \lO 75 \lO 92 DeeRh wei -drained, grav Y land 

w t effective moisture. 
RupcslrisXcordiroUll, No. ]07- 00 30 \lO 92 Poor, loose, deep, gravelly, with 

II. .efJective moisture. 
SolouisX(cordirolinXrupestrls, 00 20 80 \lO Moist, not 01 1Irst quBllty. 

No. 202-4).
SoIOllisXOtbcl\o, No. 1013_ •••. 80 40 85 00 lI00ded bottom~~. mOOiocre, 
So)oll!sXr!purlu, No. 1010_••• _ 40 30 85 \lO Do. 

DIRECT PRODUCERS ORIGINATED IN EUROPJ.; AND IN THE UNITED' 
STATES 

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 Phylloxera viticola 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 remarkable 
strides are being made in this direction. The more promising of these 
hybrids have been introduced and tested in the department's experi
ment vineyards, but no complete successes were found among them. 
Either the hybrid reverted too far toward the vinifera, and the 
phylloxera-resistantqualities were found wanting; or too much 
toward the resistant, thus impairing the. quality of the fruit; or both 
resistance and the quantity and quality of the fruit of the hybrid 
were undesirable. So far, none of them are. equal 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 la.brusca 
with vinifera: principally to obtain varieties hardy to American 
conditions, but in which the strong fo:A."Y flavor and aroma of the 
labrusca would be at least partly eliminated. The late T. V. Munson, 
however, went a step farther and originated not only valuable 
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 alphabetical list of the direct producers (originated 
in Europe and the United States) that have been tested on their own 
roots in the department's California experiment vineyards. (PI. 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 designate the species being A. for aestivalis, Ba. for 
bourquiniana, 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 e:Xlleriment vineyards in 
which the growth was tested, use being made of the following abbre
viations: C for Chico, Cx for Colia.x, EG for Elk Grove, F for Fresno, 
G for Geyserville, Gi for Guasti, L for Lodi, Li for Livermore, M for 
Mountain View, 0 for Oakville, 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 a scale in which 100 per cent is taken as the standard of excellence. 
Column 5 gives the pruning method, s being used for spurs and c 
for canes. Column 6 gives the nodes at which fruit is borne; 7 and 8, 
the growth-startin~ dates in early and late seasons; 9 and 10, the 
blossoming dates III 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 regular (r) or 
occasional (0); column 17, the average percentage of sugar, Balling 
scale; column 18, the average acid, as tartaric, per 100 c. 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 
(z), large 0), very (Y), or small. (s). Column 20 shows the shape of the 
clusters, whether round (r), cylindrical (c), long 0), or tapering (t). 
Column 21 designates the density of the clusters, whether compact 
(r), medium (m), or loose 0). Column 22 shows the size of the berry, 
whether large (1), medium (m), or small (s). Column 23 gives the 
shape of the berry, whether round (r), oyal (0), or oblong (b). Column 
24 shows the color of the belTY, whether black (b), red (r), or white 
(w). Column 25 indicates the purpose for which the fruit is used, 
whether for table (t), shipping (s), juice 0), 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 has appeared practicable . . 
I A!IIEIUCAN P0!10LOGICAL SOCIEU. CODE OF FRUIT NOMENCLATURE. 2 p. 1923. [Mimeographed.] 
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TABLE 7.-Relative behavior and value for different plll'1=ose.'l of grape (/ireci producers originated in Europe and in the United Slales growing 
on Iheir own rools in 12 experiment vineyards in Califorrlia 

"2 'r.' ...g Growth-starting Dlossomlng date Fruit-setting Fruit-ripening I ,!l -€ d Oluster Derry
~ b ] ~ ~ ~ ~ !d'" ;;:" .. J:l c: c:: = ~ ~ ::! .E .s § - .......,,-..-11--,--,--1 ~"" B "" 

Variety aild parentage ;:; ~ " " ~ 
~ '" 'is." -5 

" ~ ~ ~ i ~ I ~ i ~ I ~ ~ ~- ~! ;~
'g .. ~ ~ 8... :: ~ !?: ~ !?: ~ !?: .s -t' .s ~;: it:sfEl ~ g- ~.s '" 1i "" Ii! ~ Ii! Cl Ii! Cl '" Cl .. g! " .. Ii, .§ -" 0 .'1l -" 0 ,!l

fz1 P-. 0 ~ Z fz1 .... fz1 >-l!t fz1 >-l fz1 >-l P-.P1m-< mmU wwCJ.---- ------- ,-- -- 1-- -;- -,-'-;1--' 
2 6 1 8 • 10 11. 12 IS 16 15 18 17 18 II 20 21 %"l %3 U 26 

-___ I. _____________' _______1-__________ 

Agawam: I - -1-- I IV.XLa.______ ._________ C 14 ~0-1812-7 Mar,15 Apr. 12 Apr. 30 May 8 May 3 May 11 _. ___ ••• ______•••_ g r _______ ••• m 0 mc m r r ts 
Do_________________ ex 0 10- s 2-lla Apr. 2 Apr.24 MIlY 17 Juno 12 MIly31 June 16 Oct. 12 Oct. 15 g r ••_•••••__ m c mc m r r ts 
Do_________________ F 1:1 75- s 2-lla :Mar. 7 Mny21 Apr. 21; May 3 Apr. 3 May 6 __________________ g r __________ m c mc m r r ts ~ 
Do_________________ 0 15 86+ 5 2-ll~ Mar.11 Apr. 10 May 6 May 27 May 8 May 29 Sept.16 Oct. 4 g r 22 0.6101 m 0 me m r r ts 

Albania: 
(LI.XA.)X(La.XBa.) __ F 10 40 2-lla Mar.25 Apr. 5 MaylO May18 __ .do___ MIlY20 __________________ m r __________ I t m m ____ w tJ ~ 
Do_____________________ 0 17 70- 1-'7 Mar.l0 May 28 May 24 Juno 1 Apr. 4 June 1 Sept-l0 Oct. 21 m r 22 1.0881 1 t m m ____ w tj1 -

Alexander Winter: ~ La.X\'_________________ () l Mar. 15 Apr. 30 Apr. 25 Mny 6 Apr. 29 May 0 __________________ m r __________ rns tim r r t8190+1 cs 12-ll730 s 3-lll Mar.l1 Apr. 6 Mny21 June 1 Mlly25 Mny27 m r _______ •__ Dl8 t I DI r r tAlIcanteDO~rizin:-.---.-.--- 0 ~ 
V.XRu__ • ________ •___ _ o 13 100 Mar.17 Apr. 1 Apr. 30 Juno " May 4 June 11 __________________ e r ____ ______ z tl ml ms r b tw 1-3Do_______ •________ _ S\2-a ex 101 00- 5 2-ll 1>rar.24 Apr.2O MllylO June23 ___ dc______do___ Sept.28 Oct. 25 e r 25 .4875 z t1 Dl1 ms r b WDo________________ _ 

Do________________ _ EO 
o 0/98- _~~~~._~6_ 1::~: Ig _~_I~:'!:__ ~:~:.!~__:-:_~:!~__ ~!_a:.:,__________ :::::::::: ~ :::: :::::: ~ ~I ~:::: ~ g ; o 92+ 


Do__________ •_____ _ 

Do________________ _ o 13 80- :w/-:~2-ll Mar.13 Apr. 8 May 21 May 30 May 25 June 2 Sept.19 Oct. 11 e r 26 .8065 z tl ml nlS r b jW

S o 00 s 2-ll Mar.18 Apr. 13 May 23 Juno 2 May 26 June 5 _________ e r ____ ______ z tl ml rns r b w ~ AllcnnteXTerrns, No. 20:V.X Ru_______________ _ Mar.2O Apr. 15 May 10 Mny24 ____________________________________ g r __ •_______ ms com r b jWH ~o 6 98+ 8Do________________ _ 3 20- _____ __ Apr. 0 Apr. 26 ______________________________________________________ g r __________ ms e 0 m r b WCxDo________________ _ 6 82- S 2.07 Mar.2O Apr. 1 May12 May20 Mnyl6 Mlly22 __________________ g r __________ ms e c rn r b WDo________________ _ EO ~ 
Do________________ _ o 17 75- 8 2-ll~ Mar.11 Apr. 6 May 11 Mny 25 May 13 May 28 Sept.11l Oct. 10 it r 2a .6083 ms e 0 m r b jW C 

S 6 80 s 2-lla Mar.18 May 2 May.l8 June 1 May 22 June 14 _________ g r __________ ms cern r b WDo________________ _ St' 13 88 s 2-8S Mar.17 Apr. 18 May 10 ___ do___ May 4 June 4 _________ g r __________ ms c c m r b W g1 
AlI'ta_____________________10 S Mar.15 Apr. 7 Apr. 28 MIlY 15 Apr. 30 May 20 __________________ m 0 ______• __ m t mc rns r r t 

. Mar.20 Apr. 8 _________ _________ _________ _________ m 0 __________ m t mc ms r r tDo_____________________ F 
Do_____________________ 0 ; Mar.16 Apr. 5 Mny25 June 1 May28 June 4 m 0 __________ m t mc ms r r t--1~~::I! I-~ 

Amber Queen:
V.X(R.XLIl.) ____ ••••• 0 81 92+1 C/I J 2-.8 MIII'.lO Apr. 2 Apr. '11 May16 ,.\pr.29 Mlly28 _._•••••••__ ••___ p 0 ••• __ • __ • __ svs •••• I m ro r t 

~ 
, 

http:MIII'.lO
http:1>rar.24
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TABLE 7.-Relative behavior and value for different purposes of grape direct producers originated in EuroPI and in the United States growifl{l t'~ 

on their own rools in 12 experiment vineyards in California-Continued 
'0 	 co cS:; Growth-starting Fmlt-oettlng Fruit-ripeningI date Blossoming date date date ] ~~ Oluster Berry ~ 
'" co 	 b ~ .. c> 0 

'0 ~ .s~1=" 	 m '" .... 	 :l .9"" '0 co 
"" 

0 0 § co :c.. :; 
.9 0 ~ Variety and parentage 

co 
§ il " " " " " I " " dc 0 0 	 ~ 

"co" E 1 i 	 ~ " ~ -; !XI 
OJ'a 	 j c>'" 

·c 8 	 -g '" .. ~ p, m I 
p, I ., ~ :I 

c> c ..: _8 .. 0 ~'j; ~ 	 8~ 8- !:l8-.. 	 -;:: e ~ '0 
0 1i*'" 2 1i oS 1i oS -;::'" ., oS "2 ] gj, :gs, .§ ~ 

"'0 

.§ " 'a ~ t:d0co 	 :I 
~ 	 .... 0 t:l Z ~ ~ ~ ~ ~ ~ ~ ~ .... III C1l ..: C1l '" C1l 0 " C1l '" C1l 0 P 

t I I 4, 6 6 	 7 8 10 11 U 13 .. 16 16 17 18 1. :18 21 It %3 :u U .~• -	 -- - - ------------------------- - - --- - - - - t--'- -  ~ 
Ambrosia: 	 ZLa. XV_________________ 

0 7 60- 8 2-6 Mnr.20 Apr. 1 May 2 May 18 May 5 May 22 m z t m m1 b w t 
6.mberbonte: r ____ ... 

Ba.XLI.XRu__________ 0 13 98 s 2~ Mar. 15 Apr. 3 May 6 June 1 May 9 June 6 g ------ m 0 m sm r r ~ Do________________ 	 --------- ------'--- r ____
F 16 65+ s 2~ Mar. 1 Mnr.28 May [, 	 g c m 8m r r tl 5"Do_________________ May15 -june-i- -jiiiie-7- -sept:2ii- -00e5- g 	 m 8m r tj0 2-7 Mar. 3 May 25 May 28 June 4 	 r 22 ~:6525 ~ c r 

17 85-18America: 	 r ____ t:ILl X Ru_______________ 0 12 40+ 8 2~ Mnr.20 Apr. 2 May 12 May 24 	 m m c c m r bDo_________________ 	 --------- --------- --------- --------- r ____ ------
Do_________________ G 16 80- 8 Mar. 14 Apr. 28 May 2 May 26 	 m r ____ ------ m 0 0 m r b 

0 -3=6 Mar. 13 May 24 May 27 June 4 -i.i:iiY-ii -jil..:;eiii --------- --------- m r ____ ------ m 0 0 m r b ?'Do_________________ 	 \0> .. ____ bS ~~I ~~= ~ 2~ Mar. IS May 8 May 16 June 26 --------- ___ --------- --------- m ------ m 0 0 m r l~ t1Antoinette:La_____________________ 	 r ____
0 8 45- 8 2-6 Mar. 8 Apr. 4 Apr. 30 May lis May 6 May 23 --------- --------- m ----.... 8 C ml m r w t I!!I 

Aremon-Selbel (No.2044): ___do____ 	 r ____
(Ru.XLi.) X (V.XRu.) 	 0 8 98+ os ~ Mar. 12 Apr. 5 June 2 May 5 June 21 g ----_.. m 0 0 m r b ~ 

EG 6 80- s ~ Mnr.25 Apr. 8 May 12 l\IayI8 ]\fay 16 May 27 g m 0 0 m r bDo_________________ 	 --------- --------- r ____ 
Do_________________ 	 ------ I:0 13 00+ 8 2-6 Mar. 13 Apr. 13 May 2 May 28 May 5 June 1 -Sept:i'4- -00i:'i5- g r 23 .9831 m 0 0 m r b 0 

Arkansaw: I:!jLa_____________________ 	 r ____
0 8 95+ 8 ~ Mar. 6 Apr. 3 Apr. 25 May26 Apr.2S May2!l g m 0 mc ml r r tsDo________________. 	 ___do___ --------- --------- r ____ -----
0 7 5- s 2~ Mar. 13 Apr. 6 May 25 May2D May 30 --------- --------- g ------ m 0 mc m1 r r ts >

C:lAtoka: do___
(L•. ;,(Ru.)X(Ba.XLa.)_ l' 16 95+ s 2-6 

___ Apr. 8 Apr. 30 May 20 May 3 May 25 Sept. 4 Sept. 6 m .6462 m c me 8 r r t ~ Do_________________ 	 --- ...
0 17 92 s 2-6 Mnr.12 May 26 May 26 June 2 May 28 June 6 June 28 Oct. 14 m ~ .8136 m 0 mc s r r t 0 

Angust Giant:La.XV_________________ 0 8 00 os :HI Mar.20 Apr. 2 May 2 May16 May 2 May21 --------- --------- p 10 __________ m t I m rb b t 
Azemar Seibel (No. 215): 

R.XA_~ _______________ 14 95- s 2-7 Mar.22 Apr. 28 May 4 June 8 May 7 June 4 _________ _________ m _____________ m
Do_________________ EG 6 00- s 2-8 Mar.1S Apr. 6 MayI6 May26 May20 June I ______.. ___________ m _____________ m t m 8m r b I: ~ 0 	 t m sm r b 
Do_________________ 

Do_________________ 
 Ol 14 85+ s 3-8 Mar.13 Apr. 12 Apr. 30 May 16 May 2 May 14 Aug. lOot. 6 m t--- 22 .8375 m t m 8m r b ~ 

0 13 66- 8 ~ ___do___ Apr.15 May 4 June 1 May 7 J:une 4 Sept. 4 Oct. 11 m r- 23 .6646 m t m 8m r b I: 
Bacchus:R.XLR________________ J 98+ os 2-7 Mar. 8 Apr. 20 Apr. 15 May 2 Apr. 19 May 9 _________ _________ m r ____ ______ z 0 mo 8m r bDo_____.__________ 00 7 15+ c ____ Apr. 19 Apr. 25 ___________________________________________..• _________ m r __ _______• z~ 

0 	 mo sm r b 1: 

r ,~ ~ ,." ~." ~ ~. 	 k- .~ -~ ~ 
'" " 



cy '''I'' ••,... . ., "..~-v " .,.. .., .. .... {/ t 'j: "'j" . !I"'.'~ 

Bailey:Li. X(La. XV.) _________ Apr. 1 May 10 May IS b jw0 8 75- s Mar. 15 --------- --------- --------- --------- g ---- ------ m e .me m ro 
Barry:La. XV___ •__________ •• •• ___ z0 14 78+ 8 4-5 Mar. 19 Apr. 28 Apr. 28 May 2 --------- --------- --------- --------- m o _••. _ me ml r b ta 

Do._._._ .•_.___ ••__ 9 80- s :HI Mar. 30 Apr. 22 May 17 Juno 12 May 21 June 16 May 6 Oct. 11 m o _ me ml r b taOx •.. ------Do______ •.____ • __ ._ F 14 sot s :HI Mar. 14 Mar. 30 Apr. 24 May 10 Apr. 27 May18 Aug. 20 Sept. 3 m 0 24 .4950 z me ml r b ta 
Do__ •• _. __ •__...... G 15 90 8 4-8 Mar. 17 May 29 May 10 May 21 May 13 May 24 Sept. 8 Sept. 12 m 0 z me ml r b ta
Do_••• ______ •____ .. 0 15 83 s :HI Mar. 13 May 24 May 18 May 30 May20 June 2 Rept.19 Oct. 8 m 0 22 .6500 z mc rnl r b ta
Do_••.•____________ ___ do___

S 15 95+ cs 2-6 Mar. 16 May15 May~ lane 30 May 28 m 0 z ma ml r b ta ~ 
13ayard(Condero,No.28-1l2):

La.XRu. __ •• _. ___ ._._. :HI Mar. 20 Apr. 15 Apr. 30 June 1 May 2 June 7 m m b jw ~ Do________________ • 0 13 90- s --------- --------- g a m r ....Ox 13 95- s 2-8 Mar. 31 Apr. 25 May 19 June 29 May 23 June 12 Sept. 26 Oct. 6 g r 23 .6925 m a m m r b jwDo. ________________ ZF 15 85- s 2-6 Mar. 10 l.1ar.29 Apr. 29 July 10 Apr. 24 May12 Sept. 4 Sept. 30 g r 22 .5262 m a m m r bDo,________________ 00 16 92- s 2-8 Mar. 12 Apr. 17 Apr. 28 May 30 May 2 June 2 Sept. 21 Oat. 16 g r 21 1.013 m a m m r bDo_________________ ___do___ r ___Gi 12100+ s 2-7 Apr. 1 Apr. 18 June 1 Mayn June 30 Sept. 6 Sept.30 g m a m m r b I:Do_________________ ___ do___ 
a -----

0 16 95 :HI Mar. 13 Apr. 13 May 2 May 5 June 3 Sept. 12 Oat. 2 g r 21 .8636 m a m m r b JwDo_________________ ~ S 16 92 1-7 Mar. 5 May 10 Apr. 26 June 12 May 21 June 17 Sept. 28 Oat. 21 g r 25 .9631 m c m m r b JwDo_________________ 
St 13 SO- :HI Mar. 17 Apr. 16 May 7 June 1 May 11 June 4 ---- .. ---- --------- g r m a m m r b Jw 

Bell: r ____ ~ (RXLa.)X(Ba.XB) ___ 0 8 92+ cs:HI Mar. 10 Apr. 6 Apr. 26 May 12 Apr. 30 May 15 --------- --------- m a m ro r tsJDo_________________ r ____ ------ 0
0 13 30- s 2-5 Mar. 13 Apr. 16 May 25 May 26 May 29 May30 ---- ..---- --------- m ------ a m ro r taJ 

Derekmans:
R.X(La.XBa.) _________ 0 11 62- s 2-6 Mar. 18 Apr. 20 m r z e e m r r tal ~ 

Do_________________ -Mayis- -junel2 -jUiiij-ii -jiiiiijl6 -('liClti -i)cCZl- !l:lOx 9 60- s 2-8 Mar. 25 Apr. 23 m r z a a m r r talDo_________________ I!>-EO 6 72+ s 2-6 Mar. 26 Apr. 15 m r z c a m r r taJ 
Do_________________ 
Do_________________ 

G 16 60+ s 2-8 Mar. 14 Apr. 10 -~r:16 -jiiiie-ii -Xpr:lii June 8 -Sept:IS- -i)-ci--i! m r z e e m r r tai 
0 16 16- s 1-8 Mar.n Apr. 4 ay 4 May 30 May 6 May 25 m r z e e m r r taJ t;1Do_________________ 
S 16 35 s 2-6 Mar. 15 Apr. 8 May 8 J11ne15 May 18 JUDe 18 m r 23 -~ii25- z e e m r r taJ *UlBertha: La_________________ ___do____ ....0 8 90+ cs 2-6 Apr. II May 6 May 12 May 6 May 11 m m e m r w UlBeta, No.1:La.XR_________________ do____

4-6 
___ 

Do_________________ 0 7 40 se ____ Apr. 2 --------- --------- --------- --- ... ----- --------- --------- m s re me s r b Jw 

Do_________________ Ox 3 15+ s ____ Apr. 12 ~pr. 26 m r ____ ______ ss ra ma s r b ~ 


F 3 10 Mar. 25 Apr. 1 m re me B r bDo_________________ S ____ t-30 3 10 Apr. 1 Apr. 10 m r B re ma s r b I:Do_________________ e ____ r ____ ______ s
8 3 10+ Apr. 5 Apr. 23 m re me 8 r b Jw 

Bet~:.rxl________________ 
Do_________________ 0 782+ s 2-6 Mar. 27 Apr. 3 Apr. 10 May 21 --------- --------- --------- --------- m rr ____ ______ ss ra me s r b Jw ~a ____Ox 3 35+ Apr. 26 m ra me s r bDo_________________ s ____ tf.r. 16 r ____ ______ s '"d 
Do_________________ F 2 10 e ____ ar.28 Apr. 1 m r ____ ______ s ra me 8 r b 1: I:t.i

0 3 15+ tf.r. 4 m ra ma s r b JwDo_________________ r ____ ______ s~r,10 -MaY-I- -Mayli -May-i;- -May"ii0 4 82 s :HI ar.17 ar.30 m re me 8 t b Jw 
Beta, No.3: ~ La.XR_________________ ___ do____ ___do____0 4 82+ s 2-6 Mar. 20 Apr. 5 May 2 May 4 m r ro me r b Jw 0 


0 3 10 Apr. 1 Apr. 10 m r re ma r b Jw C 

Big Extra: 


Do_________________ s ____ --------- --------

r ____Li.X(Ln.XV.) _________ 0 8 95+ s 3-6 Mar.19 Apr. 8 May 10 May 20 May 14 May 20 _________ _________ g m c me m r b Jw &3Do_________________ ------
Do_________________ Ox 13 96+ s 2-8~30~23~~~1~2O~1~~~Ug r 22 .6071 m e rna m r b Jwr ____EO 6 95+ s 2-6 Mar.28 tf.r. 8 May 15 May 26 May 18 May 29 __________________ g m e me ,m r b JwDo_________________ ------

F 16 75 s 2-6 Mar. 1 ar.25 Apr.24 May20 ~r. 26 May25 Sept. 8 Sept.30 g r 22 .4858 .m e ma m r bDo_________________ 
0 16 00+ s :HI Mar. 16 Apr. 22Ma, I! June 2 ay 9 June 5 Sept.23 ___do____ g r 20 .8541 m 0 me m r bDo_________________ 
0 17 40- s 2-5 Mar. 12 May ~ May 28 ___do____ Mar.30 June 8 Sept.19 Oct. 5 g r 22 .7331 m e me m r bDo_________________ 
S 16 95+ s 2-8 Mar.i5 May 10 May 18 June 9 May 22 June 11 Sept.22 Sept.24 g 23 .8581 m e me m r b IE ~rr - _________Do_________________ St 13 70- 8 2-8 Mar. 16 Apr. 15 Mar. 6 May 25 May 13 June. 7 ______________•___ g m 0 me m r b jw .... 

http:Li.X(Ln.XV
http:RXLa.)X(Ba.XB
http:l.1ar.29
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T:ABLE 7.-Relative behavior and value for different purp08es of grape direct producer8 originated in Europe and in the United State8 groWing
on their own roots in 12 experiment vineyards in California-Continued 

c,., 
~ 

~ 
I» 
~ 

1 
I» _ 

I ~ 
t: _ 

Growt h-startlng 
date 

Blossoming date Frult·settlng
date 

FrtiI~dpening
date 

~ 5to 

ifd.s d ... 

Oluster BA.....,. 
_., 

~ a 
. 

- 'tl to .. l§ ~ OIl .s 8 1--.-.-- 1--.,..--7--11: .s .E 'tl.:1 r:l r:l fr:l r:l I r:l:C.E ~ ~ r 

Variety and parentage ;J ~ e § ~ ~ § ~ § ~ § ~ §.; ~ :a d. ., T'" 
a Po := .. ,c ~ ~ ~ ~ iii ~ iii ~ 'il" ~! g~;...

1:: "g ~ Po fa ~ to po, rIJ ~ en ~ v.l ::I.E!:i.. ! g.o ! lot

8 ;:: 0 ~ "g a .s a .s a .s a .s "g E 5O:E ~ co a~.§ co.5i ~ 
tl~OP1Z 1"1 .::l 1"1 .::l 1"1 .::l 1"1 .::l ~~.E~ ili~8O'J~8p________1._______________________________

1
______ 

1 
_____-

~ .... 

~ 
td.1:1 

I 23' 567 8 • 10 11 U 13 U 151617 18 18:W21H23U M ~ 
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on their own roots in 12 experiment vineyards in California-Continued 

'"... Growth·starting Frult·setting Fruit-ripening ., ,s 	 ~ 
D1ossoming date 	 1:0 Cluster Berry.,..." I ] date 	 date dateb 	 ~ io 

;; to .. 	 ,., S§" 	 ~ ... 
Variety and parentage ~ 

'"!Z " as ;:: " " 0 " 0 
.. 
0 ., " 0 ., .:! " .. ;" '" ~ ~ " 0 0 " " gj " 0 .." "$ ~ ~!'" -a E" ~ 	

Ul 
::l ~ ~8 

"0 ~ c:. i i i ~ i i '" i c 

0 

.,.. ia I>. 	 '" ... I>. .g" ;: .: .8'" U c:. ... 
0~ ~ 0 1< ~ .S .s 	 .. :Sf! Q 8 ... ... 0 '" 0 ~ ~ ~ ~ ~ 0 ., " .,,'" .!:i 

~ 
0 .§ '0 ~ 

p., 0 r;iI 	 r;iI p:; " ..; -= -= " 1<1 '" ~ Z .:s Fl H'" .:s 1<1 H ~ rn " rn <T.I 0 <T.I 0 ~ 
- -- - - ------------------------- - - --- - - - - -'" - - , ,I ! 3 5 8 8 10 11 12 13 14 15 16 17 18 II ::0 Z1 22 !3 24 21• ICornucopia:

V.XR_••••••••.••••••• C 14 85 S 2-{l Mar. 17 Apr. I Apr. 12 May 20 Apr. 16 May 24 g r m m b ts 
Do••••••••••••••••• Cx 10 95 5 2-8 Mar. 22 Apr. 19 May 14 June 18 May IS June 21 '()"cC2ii 'C)cCilii g r 280.7200 m 0 m m b ts ~ 
Do••••••••••_._•••• 0 17 88+ 5 2-{l Mar. 10 May 26 May 4 May 28 :May 7 May 31 g r 22 .S200 m 0 m m b ts 

•••• ------ 0 ill ---- ~ 

---- ~ Do••_•••••_••••_._. 	 S 13 85- 5 2-8 Mar. 16 May 6 May 15 June 28 May 18 June 3 '{fcC-ii 'OcC2ii g r 25.8625 m 0 m m b ts 
Cottage:

La•••••••• __ ••_•.•_•••• C 8 60 s 2-{l Mar. 18 Apr. 16 Apr. 27 May 27 Apr. 30 May 30 --------- --------- m r •••• ------ 8m ct m m r b ts ~ 
Coudero, No. 101:

V.XRu___ ._•• _••• __._. 2-8 ._do____ 	 r ••__ __ • ___ 5C 13 92- s May 27 Apr. 30 June 6 May 3 June 12 --------. --.------ m 0 m m r b ~ Do••_..._••••____._ Cx 13 00 8 2-8 Mar. 24 Apr. 20 May 17 June 29 May 20 July 2 Sept. 28 Oot. 12 m r 281.127 s 0 m m r br ____••_•••_. __....... EG 6 82 s 2-{l 	 ___ ... s
DoDo___ •_____________ 	 Mar. 28 Apr. 3 May 4 May 21 May 6 May 23 m 0 m m r b I: 
F 16 00 s 2-{l Mar. I Mar. 25 Apr. 22 May 12 Apr. 30 May 22 'Sejra' -Sep'i:'S- m r 25 .6435 s m m r b t;

Do_.__________•____ 	 ___ do___ 0 
G 16 88- s 2-i Mar. 10 Apr. S Apr. 28 June 2 • June S Sept. 12 Sept. 27 m r 26 .6275 s 0 m m r bDo__________••••__ • 0 16 88 s 2-{l Mar.ll Apr. ]0 May 4 May 30 May 7 June 1 Sf-pt. 19 Oct. 14 m r 24 .5845 8 0 m m r b ~I:

Do._••• __ •••• ______ 	 S 16 95+ 5 2-{l Mar. S May 20 May 14 June 5 May 17 June 10 Sept. 22 Oct. 18 m r 24 .5i25 8 C m m r b Jw 
Couderc, No. 3701:

V.XRIL__ ._._••_•••••_ C 13100 5 2·8 Mar. 20 Apr. 16 Apr. 28 May 23 May 1 May 27 g r __ .. ------ m t 0 m r b Jw ~ Do.••••_____ ._.__ ••Do__•• ___________ ._ 	 Or J3 00- s 2-8 Mar. 28 Apr. 24 May 18 June 24 May 26 June 18 'S8P'i:'27' -o-c-C'5' g r 24 .6loo m t 0 m r b 

F 14 98- s 2-7 Mar. 3 Apr. 2 Apr. 23 1\fay 25 Apr. 25 May 29 Aug. 30 Sept. IS g r 21 .6601 m t 0 m r b
Do•• __ ._._______ ••_ G III 95- s 2-7 Mar. ]2 Apr. 16 Apr. 30 May 30 May 2 June 6 Sept. 27 Oct. 6 g r 22 . i275 m t c m r b l: iDo_•••••• ______.... G! 14 100+ s 2-{l Mar. 13 Apr. 10 Apr. 29 May 28 May 1 May 12 May 6 Oct. 15 g r 25 .8137 m t c m r b

Do•.••_•••_•••_._._ 0 16 99+ s 2-{l Mar.lJ Apr. 12 May 6 June 1 May 9 June 4 Sept. 16 Oct. 14 g r 21 .8131 m t c m r b 1:Do•••• ___ •_________ S 15 82- s 2-{l Mar. 16 May 12 May IS June 30 May 22 June 19 Sept. 22 Oct. 23 g r 21 .922.5 m t 0 m r bDo___ •••_._._•••___ 	 r ___•st 12 50- s 2-8 Mar. 14 Apr. 12 May 4 June 1 May 8 June 4 g m t c m r b gDo_..___•____•__ ••• 	 r __._EG 6 00- 5 2-7 Mar. 10 Apr. 6 May 12 May 20 May 14 May 28 m m t c m r b I: 
Coudere, No. 4401:

V.XRIL..______••••_•• 0 13 00+ s 2-{l Mar. 13 May 20 May 20 May 28 May 27 June 1 Sept. IS Oct. 15 m r 25 .7932 m c m s r b Jw
Coudero, No. 7H)O: ~ 

(Ru.XLi.)XV.......... 0 13 81+ s 2-{l Mar.n Apr. II May S June 1 May 11 June 4 Sept. 12 Oct. 11 g r 24 .6126 m c m m r b jw Il".l 
Couderc, No. 74-17: 

7W.X~RIL-••_•••••_. 0 13 00+ s 2-{l Mar. 3 Apr. 8 May 10 May 30 May 13 June 2 •••do••__ •••do._•• g r 24 .5882 m 0 m m t b Jw 

b 	 ~~ ~ » .. " ~ ... A' ':.



__ 

.. \. V y Q ~. ~ IJJ...'" 

Coullere, No. 82)(32:
;w.)(~mu...._________ IC :.ray 8 ___do. May 11 Mny 30 __ • ____..1.________ g1:1 98 5 i 2-8 Mar.20 Apr. 20 oDo__ •__ • ___________ Cx w {wto

r 14.7550 m c 1 o w wte13 98+ c :! 2-8 ••! _do ••_. ,\pr. '.!5 '-IllY 21 July 1 Jl1ay 24 Jul~' 4 Sept.18 Oct. 8 g !r I----!----.. m n I I 
Do.__••• __ ••• ______ F 16 85- 5 ' 2-11 Mnr. 14 Apr. 2 Apr. 26 May 18 Apr. 28 :'Ia.\· 21 Am•. 24 Sept, 6 II r 2\.5719 mel o w wtc
DO..______ -__•• __ •• G 16 95 S I 2-8 :'lnr.16 Apr. " :'lny 4 MI\~' 30 lIlay 7 JUlie 2 iiel'~. 12 Sept.26 It r 221 .82;;0 m c 1 o w Jwtc 

10 94+ 5 . 2-6 :'{nr.13 Apr. H '-lny 9 JUliO 1 Apr. 4 Jllnn .S Sept.19 Oct. 14 g r 181.7300 m c 1 o w JwtcDo.._____________ .• () 
Do._•• _________•• __ S 

16 a.~- s i 2-6 Mnr. 16 !May 28 :'laY 24 JUlie 15 ]\fay 2:1 Jllne 19 Sept.18 Sept. 22· g r Uf .1007 m c I o w Jwtc 
Courtere, No. 8-1)(61:.

HY.XHHu..._______ ••• 0 13 8,S+ S j' 2-8 .\rar. 221 .\ pT. 20 Mill' 4; June !l May 8 June 8 ...._______.._....1 Ii b jw ~ 
Do_._._._••_.___ ••• ex 13 8.'i s 2-8 :'Iar. 2.1 I May 21 May 17' JUlie 29 MR~' 21 July 2 Sept.25 Oct. 11 g --2:j\-~6n51 ~ m m r b JwDO_. ________••• __ ._ 0 mIlD Ir16 ;10- s ! 2-8 1II1lT. fS/AIlT. 10 :'Iny 2 :.rny 29 Mny .'i 1l\lny 31 Sept.27 Oct. 12 g r 23 .5750 m m m r b Jw 
Do_•• __ •___ •••• _••• Of 14 30- s ' 2-8 Mllr. 0 Jllne 18 Apr. IS Mny 16 ApT. 20 Mny 15 Sept. 6 Oct. 6 g r 2~! .~.i50 m m m r b jw ~ Do_._. ___••• _••• _.• 0 17 5- s 2-6 1II1lr. II 1I.-I.pr. 4 May 2'l May 22 lII!lY 24 l\lay '.!5 lIlllY 10 Sept.30 g r 2'2). 59651 m m m r b Jw I;)

{'oullere, No. 8.o;..,1J3: 
~l\r.x"mu........._.._ 0 13 95+ s 2-6 MilT. 14 Apr. 7 ...do____ June 4 ___do____1June 7 Aug.]9 Oct. 15 g 23 .6800 min m I m I r b Jw 

Couderc, No. 87-115: ~ HV.X~~Hu.••••_••••••• C 13; \10- s 2-8 Mnr. 18 Apr. 4 Mny 2 Il1ne ,51 MII~' 5 luno 0 •__ ...___ 1______... g !r ct /1 S r b Jw 

DO_••____ •__ • __ •••• Ox 13, 82-; s 2-8 Mllr.28. Apr. 2·' ~IIlY Ii JUlie 24 i May 20 JUlie 28 Oct. 12 Oct. 15 g r --:!4I-~iiii50ll 8 r b Jw
Do.________ . _____ .• EO J\lIlY 22 • ".. _. ___________ g r ~ 

0' 00+, S 2-7 1II1lr. 17 i AIlT. 0 :.rll)' 15 "lilY 19 i 1\lIly 17 I 8 r b Jw 
DO•• ____•••.•_ ~' l6i 9.0;+' s 2~1 Mllr. 14 i ApT. 1:1 Apr. 21 i\fIlY JS "\ug.24 I Sept. 4 g r ct 8 r Jw 8••••• 1\[11), 13 ; ApT. 211 ! I ~~ 111 b 
DO••• __•••_........ G 13198+: 5 2-8 ~rnT. 10 i Apr. 15 l\IIlY 4 JUliO 121 ;llay 4 June 12 SePt. 20 I Oct. 15 g r --~---:~~~'. I et J 5 r b Jw
Do_. __ •______ ._._._ 01 .\IllY 11 ________ .11• ____ .___ g r12;J()()·H s 2-6 Mil•. 10 . Ap.. 8 Apr. 15 Muy 81 MIT. 17 25 .6125 I ct I 8 r b lw ~ DO_._._••• _____ .... 0 161 SO-I 5 2-jJ ~rar. 11 ,Apr. 6 :'lIllY ·1 Juue 2 ' ;\Iny 7 2'2 .5737 1 ct 1 S r b Jw no.___..____.... ___ St •• .lIo___ • May 5 1 ct \ 1 5 r b lw13 20-{ 5 2-8 Mnr. 10 IAJlr. 18 Ma>' 1 ~:~::: ~ ::~~:-~~-!-~~::-!~- ~ I~ ~ Coullerc, No. 124-20: r 

'> _____________._. ___\10____ lIfa)' I June .; g r
~lV.XHRu.............. C 12 20-: S 2-6 Mar. 19 ,ApT. 10 Apr. :10 m c m r b Jw
1 ,\-IIlY 27 ___ ,, _____ ,__ •______ g rDo•• __...._......... EO 11 1iO-: s 2-7 Mtlr. 18: ApT. 1 Mill' I.~ .\laJ' U , Mil)' 18 m e m r b Jw ~ 


Uo•••• _._ ....... _.. F III SS ! 5 2-6 Mar. 1 MilT. 211 Apr. 20 l\lny 71 Apr. 2~ 1\111>- 20 Sept. 4!' Sept. 8 g r --23r~6325! m c m r b jW
no_._._.......... _. 0 16 85-: s 2-7 Mllr. 12 : Apr. 12 Apr. :10 :'Iuy :111 l\lay 2 JUlie fi Sept. 2:1 Oct. 0 g r 20 .7181 m c m r b w
I ~ DO....... __ ••. _•••• 01 14 85-: s 2-6 ...do.___ ' Apr. H) APT. IS JI!ay 181 ,\ pr. ~'O j\fll~' 20 Se11t. 181 Oct. 2 g r 21 .7200 III C m r b w 

DO_••••••_. __ ._•• __ 0 10 77- s 2-6 MilT. II ,_\pT. 12 Mil), 4 JI1M :11 MIlY 7 JlIlIe 5 Sept. 19 t Oct. 14 g r 201.9124 m c m r b Jw 


Courlere, No. 207-27: ~
I 

~v.x~nu._________. __ EO 6 \10+ 2-7 MnT.21 : Apr. 6 "lllny 4 Jlfny IS Mnr.25 May 21 __ ...._.____..____ g r b JwCy 1m 1m t-3Do. __ .•_•• __ •__ •••_ 0 13 98+ 1-6 Jllar. 1:1 ;.__ 110 __ " Jllny 16 May 29 May 10 Juno 2 Sept.19 Oct. 11 g --23I-~537iil ~ cy m m r b Jw 
Cre\'"elfng:

La.XV... .,,_________ C 8 92+ 2-8 Mllr. 16: Apr. 8 Apr. 2'\ "lay 8 Apr. ao Mny 11 __________ •_______ P r \____ \______ \ z ct ml o b tJwr _________• z
Do."" ......_. ____• 0 "5- 2-5 Mar. J 1 !' "\I'T. 12 Mny 20 Mill' :10 Jllny 30 JIIIIO J _________ .________ Il ct .ml o b tJ,,' 

Croton:
V.XI,II.X\' _____ "••___ • C It mimI r w tsJw8 00+ S 2-6 .lIrar.15 Apr. 7 May 4 May 17 May 7 May 21 --------- -----..-- g I' r ~ 

Cunningfmll1!
JIll." .". . ._.____•• 0 8 70+ 5 I 2-6 Mnr. 20 IApr. 10 May 2 lIl"y 2.'i Ma~· May 28 _________ - __ ._____ g r c 5 r ____ ______ m ct

DIl".........._..... Ox 9 40- s 2-8 Mnr. 7 Apr. 20 Mny JIi Juno 12 June JUliO Ifl Oct. 12 Nov.11 g r ---.,----.-, Ictct c S r bb jWw 
__________ mmDo.___ ..._•• _____ •• 01 b w14 62+ S 12-5 Mnr.23 Apr. 12 Apr. 28 JUliO 1 Mny 1 Jlmo 7 ------..- --------- g Ir c S r ~ Do______.__________ 0 15 04- S 2-6 Mnr.13 1I1n:1 20 May 20 Mny:1O May 2,' JUliO 2 Sopt,29 Oct. 14 g r 24 .5250 m ct c S r b w C 
Cynthlnnn:

A.XDn.______• _____._. EO r 1____ 1..____ 1m ~ 6185+\ 5 13-6\Mllr. 281 Apr. 12 \ Mny 151 Mny 271 May 191 May 30 1_________1____.__._1 0 r _________• m ct I m 1 m r b tslw6 95+ s ____ lIlllr.20 May 2 _______________________• ___ ",__ •___ ..___.._____..____ e 
Dakota: 

DO.__•••••••_•• ____ S ct m m r b t5JW 
R.XLa••_____ ••••______ C b Jw30 

DIamond: 81 W-I s 12-61 Mnr. 10 IApr. 8/ AIlT. 1Mny I IMay 41 May 4 1"-------1---------1 g
La.xV•••__•___._.__ •• 0 r 'iV ts

Do_._.__ •• _________ 0 z m r=Imlmlct 1111 w ts ~ DO_. _____ ._________ S l~ ~~ : _~~ -~;~~.~- ~fi~ ~ _~~;~_~__~!~~~__~!~E~~__~~~~~_ ~~~~'~:!~~ ~~~~t:~~~ ili I: 251' 5.1501 

~ ct m wi w ts--~~ -:~~~~ r ''-1 

http:lIlllr.20


~TABLE 7.-Relative behavior and value for different purpo.~es of grape direct producers originated in Europe and in the United States growing 
00on their own roots in 12 experiment vineyards in California-Continued 

1? ,; ~ II>1: .... Growth-starting Fruit-setting Fruit-ripening "Cd~ Blossoming dnte Cluster Berry~ '3 date dnte date ] .s ..b .. " .9'" 'C to 
-= .... .. !i8 ~ 

;. ~ H .. ....s c 'C C '" C C C C c :c .9 0.... C 0 c 0 c c 0 C II> .. ..
Variety nnd parentage § c " g 0 0 0 0 I- .<: '2 :!8.~ 

9 C." 2 .a ~ ~ I ~ ....., ~ ~ 
't:l -5 0::. ~ ~ ~ ~ if] 0 !< l3 I>. I>. I>. I>. 't:l" 

0 :< 't:l ~ ~ 0 ] ~ :i~ ~ ~ 
;;' ~ 0 0 1l d'" 1l 1l ~ 1l .. ., .. II .<:" Hillf:1 p., 0 ~ Z f:1 H f:1 H" f:1 H ~ H" p., ~ Ul <, Ul Ul ~- ~ I ~I~ 

~ 
_____1_2I~I_'1~1~1_7_1_8_1_'_1_10_1_1_11_11_1_13_I_U_I~lj~I~I~I~I~I~ru I~I~ ~ 
Dinna:}.a.XV.XA_____________1 C ______ m

8 00+ cs 2-{l Mar. 10 1Apr. 10 Apr. 28[ May 19 May 1 May 23 g c m r r jwct .... 
Do____ • ______ •••••• Cx 10100+ s 2-8 Mar. 29 Apr. 24 May 18 Juue 28 May 21 July 1 -Sept:2ii -Oct:-2il- g 230.5625 m c m r r wct ,;. 
Do•••.•••••_.______ Of 14100+ s 3-5 Mar. 13 Apr. 20 Apr. 26 June 1 Apr. 30 .May 15 g 23 .8585 m c m r r Jwct ?'Do______________ .__ 0 ___ do___ May 2015 iO- s 2-{l May 22 May 30 May?:l June 1 -Siijii:17- -o-c-C-ii g 22 .6600 m c m r r Jwct 

Diogenes: c ____ ~ m s ct m s r b JwILXLIL_._____________ C 4 10- Mnr.24 Apr. 2 --------- --------- --------- --------- ..-------- r 1____ ------Do_________ ._______ Q ---~----- r ____6 50- c 2-{l Mar. 16 Apr. 24 m r ____ s ct m s r b Jw til
Do_________________ S 6 00+ s Mar. 18 May 3 m s ct m s r b Jw 

Downing; \:jV.XA.XLa._________ .__ 0 5 92+ s 2-{l Mar. 10 Apr. 16 Mny20 May 30 May 24 June 2 Sept. 28 Oct. 8 e ---- --_ .._- ct m mI 0 b tsJwc 
~ Dracut Amber:

Ln_.___________________ 0 8 00+ 2-{l Mar. 15 Apr. 10 Apr. 25 May 8 Apr. 29 May 12 --------- --------- m ,----I------Ism I rc m ml or r tslrr __________ . sm reDo_________________ 0 5 10- 3--1 Mar. 11 Apr. 13 May 18 June 5 --------- _.._------ --------- m m mI or r tsJ ~ 
-~-------

Dutchess: June 5 ._________ mg w wt 0(V.XLn.) XBn.._________ 0 1480 s 3-{l Mar. 21 Apr. 10 May 4 June 12 May 7 ------_ ..-Do_________________ :ax Mny 10 mg ~ n.in,oiS mm ISs rr w wt "314 00 s 2-{l Mar. 23 Apr. 19 June 6 
Do_________________ G 15 88+ s 3-8 Mar. 19 Apr. 8 May 6 June 1 -~i:iiy-il -fliiii)-:'- -Sept:i2- -Sejit:1S- mg r m s r w wt 
Do_________________ 0 15 52- s 2-{l Mnr.13 May 20 May 19 May 28 May 24 June 2 Sept. 19 Sept. 24 mg r m s r w wt II

___do ___ --~n~?Do_________________ S 15 95+ s 2-{l Mar. 9 May 6 June 30 May 22 June 9 Sept.14 Oct. 25 mg r m s r w wt 

I 
~ EarlyLnDaisy: ______.______________ 0 r 1____ I______ lsm I c I mc I m I r b ts .... 

6 00- s 1-{l Mar. 15 Apr. 10 May 21 May?:l May 24 May 30 Sept. 25 Oct. 15 m C'l 
Early Dawn: ___do ___ ____ ______ z c m rLa.XV.XA_____________ a 6 00- s 3-{l Mar. 18 May 4 May 12 May 7 May 17 --------- --------- g b ts 
Early Victor: s 2-{l ___ do___ Apr. 15 May 15 May 18 May 20 M",y 21 _________ _________ gLn.XBB.._______________ 0 r msctmsmr b 1314 82t c ____ Mar. 16 Apr. 24 _________ _________ _________ _________ _________ _________ g tsDo_________________ Q 6 50 r msctmsmr bs ____ 1\lar. 18 May 6 _________ _________ _________ _________ _________ _________ g r __________ ms ct m sm r j

Do_________________ S b ts6 85+ 
Eclipse: r ____ ______ m ct c mI 0La_____________________ 0 b 1361 00 1 s 1----I---dO---1 Apr. 21---------1---------1---------1---------1-·------"1'--------I p
Eldorado:

La.XV________________ C ~IOO+ s 2-{l Mar. 15 Apr. 1 Apr. 28 MI>), 15 May 2 May 9 _________ _________ P o ______________________ mI. r w 

,...,. r- Ai ~ "!: .J" '" ~. 

http:La.XV.XA
http:10-Mnr.24


v +- ~ ~ y 'If .;j ... }- -;,':'/ ,. 

l'lvlbnch:R.XLIL_______________ 	 ___ do ___ May 10 _________ m e c 8m r0 8 95+18 2-81 Mar. 13 Apr. 3 Apr. 29 May 4 	 rr ____Do___________ • _____ 	 Apr. 4 ______ •__ ---------1 g

0 5 50+ 8 	 --------- --------- --------- g ---_.o- m e ° am r til: 
Eh'icand: '""'IMM. , ____ Mar. 22 Apr. 5 _"_______ 	 m r bCa.X(R.XLu.)••___ •___ 0 4 30+ e 	 --------- --------- --------- g r 
};lvira: 	 June 5 _________ _________ en. X Ln_____ •_________ 3-6 Mar. 12 Apr. 10 ]\[ay 4 June 12 May 7 	 ---- ---_.o- m c c m r W tsjw

Do_________________ 0 14;80 s 	 ___ do___
Apr. 23 May 10 May 16 June 16 Sept.l0 Oct. 12 m c c m r W

Do_________________ Ox 14 50- 8 2-6 Mar. 25 	 May 7 _________ _________ ee ---- - ... ---- tsjW 
16 60 8 1-6 Mar. 11 Mar. 24 ,Apr. 20 May 5 	 Apr. 24 24 .5959 m c c m r W tsw ~ Do_________________ F 	

May 20 May 3 May 13 Sept. 18 Oct. 9 e 20 .7450 m c e m r W
Do__.._____________ 01 15 85+ s 2-6 Mar. 9 May 29jMay 1 ___do___ 	 tslw 

0 16 15- 5 1-6 Mar. 10 Apr. 6 May 4 May 7 May 24 Sept. 19 Oct. 14 e 23 .5762 m c e m r w tsw 
Emerald: Apr. 30 _________ ~ 

y.XDn.XLn......_____ 	 May 10 Apr. 21 r 8 m r b0 S 00 3-6 Mar. S Mar. 30 IApr. 16 	 --------- p r ____ ° Q
__ a ~_____ _________DO_._______________ 0 5,20- 2-4 Mar.l0 	Apr. 13 May 23 May 24 --------- p ------ 8 e m r b 

Empire State;R.X1.u.Xy______ •_____ 3-8 ___do___ Apr. 2 Apr. 23 May 26 May 1 May 20 _________ 	 m cl e m r W0 8108+ 	 --------- gDo_____..__________ 	 Apr. 20 _________ r w tsw 
Apr. 25 _________ 0 4, 10- ____ :Mar. 11 	 --------- --------- --------- g ---- ------ m tsr 

____ Apr. 8 	 m m r w tswS 	 --------- - .. ------- --------- g cl ° EricksorP:°---------------.- 6[ 25+ T
m 

La ___________________ ._ 	 May 27 _________ W tsjw0 6 100+ 8 3-6 Mar.15 Apr. 10 May 10 May 23 Apr. 14 --------- g ---- ------ m cl ° m r 
Essex:La.X V________________ 1 2-8 ___ do___ 	 May 19 _________ m t e m ro b ts0 8 00+ S Apr. 2 Apr. 15 May 12 Apr. 19 --------- g r I
Ester: 1	 ___do___ May 16 _________ _________ m r ____ 

2-6 Mar. 22 Apr. 12 May 10 May 13 	 - ..---- m e m w ts° 
r ____ Etta~n- --------------------, 0 6160+ os 	 ~ ___do___ May 24 _________ 	 WR.XLn.._______________ 0 8 92 8 2-8 Mar. 10 Apr. 4 Apr. 20 Apr. 29 --------- g r ____ ------ ms rc e r

Do_..______________ 2-4 ___ do ___ Apr. 12 Mar. 23 May 26 	 .. _-_.o- ms rc r w ~ Do_________________ 0 4 40- 8 	 May 2 _________ --------- --------- --------- g r ____ ° I:S 6 60+ 8 ____ Mar. 18 	 --------- ------ .-- --------- g ------ ms rc c r w 
Eumedel: 	 ;

(l.a.XV.)X(A.XDn) ___ 0 8 92+ 8 2-8 Mar. 15 Mar. 26 Apr. 26 May 20 Apr. 29 May 25 --------- ....------- m r 8 t c 8 r b IwDo_________________ 8 ____0 5 5- Mar. 10 Apr. 3 --------- --------- - ..------- -------_ ... --------- --------- m r a t e 8 r b
Do_. _______________ 8 ____ r 8 t 8 r b 

Eumelnn: ~S 6 65+ Mar.I8 Mny 6 	 m ° 1: 
Ln.XV.XA____________ 	 May 1 .Tune 6 'll r m I me m r b tsjw0 8 00+ 8 3-6 Mar.8 Apr. 4 Apr. 28 .Tune 1 --------- --------- r ____Do____ •____________ ___ do___ Apr. 2 	 me m r bDo_________________ EO 6 8.5:1= s 2-6 May 15 May 23 	 m r ____ ------ m J tsjW 

Do_________________ 0 6 82 °8 ----____ Mar.16 Apr. 26 , ===::::::c:::::: m ------ m I me m r b tsw 
S 6 75+ Mar.lS May 4 _____ 1-- --------- ---------- m r m I me m r b tsJw 

Faith: 	 o ____n.XLn_________________ 
0 8 92+ os 3-6 Mar. 15 Mnr.30 Apr. 15 May 8 Apr. 19 Milyll --------- ----- .. --- P ------ 8m 8 r w ts IDo_________________ 

S 
0 

6100+ 
5 10- 8 2-5 

Mar. 
Mnr. 

16 
9 

May
Apr. 10 

4 
May 22 May 25 May 26 May 28 

P 
p o ---- ------

------ sm 
8m 8 r w tsDo_________________ 8 ____ 	 ° ____ 

8 r w ts 
Fern MUDson: r ____Li. X(V.X Ln.) ________ 0 14 95 8 2-8 Mar. 23 Apr. 24 May 12 June 14 May 15 	 m ------ m m r b

Do_. _______________ 	 June 16 -Sept:"25- -oiiC"2ii ° m m r b wt ~ (1J: 10 00 s 2-8 Mnr.28 Apr. 25 May 25 June 26 June 4 July 4 m r 24 .5925 cDo__ . ______________ 
0 17 23- s 2-6 Mar. 13 May 30 May 28 June 1 May 30 June 4 Sept. 19 Oct. 10 m r 221.11M e m m r b wtDo__ •______________ 	 C1rS 16 85 8 2-8 Mar. 16 May 15 May 24 June 12 May 28 June 16 Sept. 22 Nov. 2 m r 251.010 m m r b wt 

Franklin: 
° 

n.X I.h._______________ ____ Mar.20 Apr. 2 •_________________ 	 r ____ 8m er m B " bDo_______ •_________ 0 4 30 ____ Mar. 18 	 Apr. 18 __________________ --------- --------- -""------ --------- p r ____ ..-----
sm cr m 8 r bDo_____ •___________ 0 6 70+ 	 -iiiiyiij-Miiy27- --------- --------- p r ____ -----

0 10 85+ 2-6 Mur. 10 Apr. 12 Apr. 17/ May 26 	 r ------ sm or m B r b --------- --------- P ____ ______ smDo_"_______________ S ____ Mnr. 18 	 May 4 __________________ cr m 8 r b l~6 80+ 	 --------- -- ..-- .. --- --------- --------- p ~ 
¢C 

http:Ln.XV.XA
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TABLE 7.-Relalive behavior and value for different purposes of grape direct producers originated in Europe and in the United Stales growing 
on their own rools in 12 f?XIJeriment vineyards in California-Continued ~ 

I 
~~--I-~- :: oroWlh-starting-' Dlossoming dato Fruit-setting Fruit-ripening .g € 0 Cluster Berry

1:;> .b .5 datc' datc date ~ i 0 

.: "C.. .. ~ ... .. .s 8 I--;-~.,--I . • 
Variety nnd-parentage ~ ~ -3 -g i § c § ~ g = § c fil:g s ': ~!5 

e'" -a e a 11 ~ ~ ~ ~ § ~ ~ ~ ~.<:: ~ ~8. ... ",
.c'" tr. c:s :z III CiS tr. as g t:t :n ~~tr.I 

";: 'C ~ Co :B ,~ u::. ~ ~ Ul ~ ttl :3.E': .. 5 & ~i5 "' .. 

I 
td~ i e ~ -g \ "5 ~ 1; ~ 1i ~ ~ ~ e § ~ ~ ~ s lJ ~- ~ ~ -a I 5!

I'ilPo,olIlZ f:1 H f:1 H f:1 H f:1 H Po,~m...; wmOoomOP 

1-- -;- -,- -:---7- --8---1- --10- --U- -1-2- --13- -1-(-1-;; -;; -;-;;-; %0 21 -; -; -;-;
2 

--------1 ----------. ----------.:-------
Gaertner: I

V.XLn________________ C 8 92- S 2-8 Mar. 21 Apr. 10 May ] June 11 May 5 June 4 --------- --------- m r ____ ______ ct II Im Iro Ir I ts ~ 
Do_________________ 0 6 95+ S 1-ll1 Mar. 151___ do___ 1May 26 ___do___ Mny 2D ___ do___ 1 Oct. 6 Oct. 161 m r 1____ ______ ct I m ro r I ts 

Glenfield: ~T..'-____________________ C 
81 D2 S 1 2-71 Mar. 20 I Apr. May 1 I May 19 I Mny 61 May 23 1_________1_________ 1 g r m 1 ct 1 m m 1 r wits 

"" 
Goethe:I,a.XV_______________. C May 24 1_________ '-- _______1m 1 0 ~ 
Oold Dust: 

!II 95+1 os I 2-ll1 Mar. 191 Apr. 31 ___ do___ 1May 20 I May m I rc m 10 tsjw 

La.XV.XBa__________ • 0 2-51 Mar. 11 IApr. 81 May 23 1May 26 1May 261 May wl_________I_________1g r !1J61 5- 2-ll ___ do___ Apr. 2 May 6 lIIay 16 ___________________.._______________ g m IC m I r w IIs
Do.________________ C 8 92+ r m C m r w ts 

Oolden Drop:La.XV.XBa ___________ (' 8\ 92+1 8 13-8 Mar. 10 L_do___ Apr. 26 May 6 Apr. 28 I May Iii \_________ '_________ 1p ~ 
5 40+ 0 ____ Mar. 13 I Apr. 6 _____________________________________________1_________ p r c S rOIW\tsDo_________________ 0 r ro W ts 

Oolden Orain: • 
C 8 ~ La.XV.XBa___________ C 8132 8 3-ll Mar. 121 Apr. 4 May 5 May 10 May 8 May 19,_________ ,________ _ m 1 r m I C o witsC 

Oold Coin: A.XLn________________ 0 
Do_________________ 0 16180+1 8 2-ll. M!!!'. 18 Apr. 26 May 4 June 2 May 7 June 6 Sept.)2 Sept.27 g ~ 

16 14- a 2-7 Mar.l.1 May 2.1 May 24 June 1 May 26 June 5 __________________ g 211°.50621 m IC mI m Ir w Ito26 .445 m c m m r W to
Do_______________ __ S 15 95+ 8 2-7 Mar.20 May 20 May 25 ___do___ May 2D June 6 ________________ --' g 23 .607 m C m m r w to 

Oovernor Ross: ~ La.XV________________ C 14 88+ a 2J Mar. 251 Apr. 15 May 6 ___do___ May 9 ___ do___ •_________ •________ _ m 1 r m o wc ~.
Green Early:La.XV________________ C May 27 1_________1_________1 g (')

61 00+1 os I 2-lli Mar. 17 I Apr. May 21 May 23 IApr. m I ct 1 m 8mlor 1 w ta 
Oreen, CbBS. A.: .gLn_____________________ 0 

6 00+ a l-ll Mar. 15 Apr. 6 Apr. 28 June 2 May 27 June 6 Oct. 4 Oct. 22 g ctlmlmllr 
Oreln Oolden: WitsR.XLa________________ C 8 82+ os 2-7 Mar. 18 Apr. 8 Apr. 30 May 14 May 2 May 18 _________ _________ g It6 00+ C ____ Mar.13 Apr. 15 ______________________________________________________ g m 1m Ir ~ Hartford: 

Do_________________ 0 It m m r : :;J: 
La.XV••••••••••.•.•••• 0 8 00 cs 2-(1 Mar.l0 Apr. 2 Apr. 12 Muy 28 Apr. 18 May 16 __________________ g m I ct mlrolb ts 

T _"-----t --'IIIl.. ~J '" .. +- r- ,.; .. " '" . .-P }: ~~ 



+- \ .~ 

Helen Keller:
(La. XV.) XA••_.__•__• aDo__ ......_________ S\ 08+ C5 .2-{l Mar. Ii 1.fnr.3O May 2 May 10 May S May 14 -- ... _----- --------- g 1....1....._ It r r fBDo_________________ 0 5 50+ 8 2-6 Mar. 10 Apr. 6 May 23 May 27 May 28 May 30 rr ._._ ••____ mm

S 6JOO+ 
5 ____ Mar. 16 May 2 

g It r r fB
Herbemont: g r ___.,•••••• m It r r tsDn_••_.__ ••__ •___••___ • a 14

100 s 2-6 Mar. 23 Apr.Do••_._. __ ••____._. Cx + 
S May 9 June 4 May 12 June 5 r __••••••_. m 0 c B r b jwot14 85+ 5 3-8 Mnr_31 Apr. 26

Do••_.___•__ ._.___• 0 17 45- B 
May 10 Mny30 May 12 May 24 Oct. 5 Oct. 7 g r 22.0825 m a 0 5 r b jwct 

Do._.__•___•_______ 01 14-100+ 5 3-5 Mnr. ]3 Apr. 20 
Apr. 16 June 15 Juno 3 July 7 'siij>t:i4- '(,fcC-ii 

g
g r 23 .865 m 0 0 8 r b jwct

3-{l Mnr.15 Mny26 May 28 Juno 7 May 30 June 11 ___do___ Oct. 15Do••__ •••_______ •__ S B g r 22 .9113 m c 0 B r b jwct

Herbert: 

15 66 2-{l Mar. 12 May 8 May 14 Mny30 May 20 June 4 g r ._•• ------ m 0 0 5 r b jwct 
~


La.XV.____•__ ._._.__ aDo._.__ ••_____._.__ 14 00- 5 2-{l Mar. 21 Apr. 10 m r m ~
Do••••__ •••____ •___ ex 9 60- 5 2-{l Mar. 25 Apr. 22 

May 5 Mny14 
'jiiDiiiii 'jiiDeiii -oi)Cs' -N';v~-8' m r ____ .____._ m 

0 m r b tsc ZJuno 2 Juno 15
0 15 76- 8 2-{l Mar.1l May 24 May 20 June 2 May 24 June 4 Sept. 19 Oct. 8 m r 211.6423 m 

c m r b tso 0Hercules: c m r b tsc
La.XV_. ____._•••_.__ • a

Helamcr: 
6 10 5 _.,. ?lInr.20 Apr. 10 --------- --------- --------- --- ... ---- .. --------- ----- ....... - g r •___ ------ m r b ts

Li.X(Ln·XV.)___ •___ a 14 98 s 2-8 ?lIar. 10 Apr. 2 Apr. 28 May 2..Do••••___ •__ •______ ; May 1 May 28 r c
Do.__ •___ •••••••__ • 0

Cx 10 7"- 8 2-8 ?lIar. 20 Apr. 21 May 19 June 16 ]\!ay 21 Juno 19 -Oct:'Z!' -Oc-C24' g
g •••_ ------ m m m 0 b

15 65- 2-7 Mnr.13 May 20 
r ._._ ------ m c m m 0 b tsw ~Do_._._••_._.______ S 6 75-

BB ____ Mar. 20 
Mny24 Juno 1 May 23 June 5 Oct. 2 Oct. 11 g r 23 .5923 m c m m 0 b tsr

Mny 4 g ts ". 0Hoplean: r m c m in 0 b taw
(Ln.XV.)X(A.XR.)__ aDo._______________ • 0 

S 80+ s 2-{l Mnr. 8 Apr. 27 Apr. 28 May 12 Mny 1 May 17 -------- .. -------.. - g r ____ ------ a c m r w ~
5 92+ S 2-5 Mar. 10 Apr. 13Hopkins: g r ••__ ... _---- a a m r tarw tsw

Li.X(A.XLn.)__•____ a 8 92+ C5 2-{l Mar. IS Mnr.30 Apr. 15 May 8 Apr. 23 0 
~

tiusmann: May 11 --------- --------- m c c 5 0 b
Li.X(V.XLa.)_______ 0Do_.____ •__ ..._. ___ 14 92+ 2-8 Mar. 23 Apr. 24 Mny 8 June 15 May 11 June IS ~

0 -Oc'Cli 
-----_._- g r •__• ------ c r b fIl14 46 2-{l Mar. 10 May 24 May 25 Juno 1 May 27 June 4 talWlana: Oct. 11 g r 20 .7926 c r b taw ....

Ln.XV_._______••____• C 8 88+ s
ISabella: 

2-{l Mar.]8 Apr. 3 May 2 MBy19 Mny 5 May 23 --------- --------- p m ct m m or r tsjwLn. XV_______•_________ CDo__ •______ •_______ 14 08+ s 3-8 Mar. 20 r _•• _ - ..---- mOx 2-{l Mar. 28 
Apr. 28 __.do___ May 20 ___ dO_or Mny29 

-o'c-Ci- •••_---_. g a c m r b]4 &i- S May]5 May 15 June 21 ~Do.___ • ____ •••____ • F 13 85 8 2-{l Mar. 13 
May 21 June 25 Oct. 8 g r 25 .6000 m ~ c m r b ta woDo.__ ••__________ or 

May 0 Apr. 20 May]O Apr. 22 tar
Do___ •_____________ a 13 02 8 2-8 Apr. 2 May 28 Apr. 30 Juno 4 Mny 2 Juno

Mny 12
9 'SepI'ii --••,-_.. g r 18 .587 m 0 c m r b ts wc 0Oct. 2 g 20 •&12.~ m c c m r b ts wcDo_.____ • ___ •••••__ Oi 14 98+ s 3--6 Mnr. 6 Apr. 20 Apr. 20 June 1 Apr. 22 June 4 -Sept:iii -_._--_.. g 

rr __ ._ ---_ .. - m c c m rDo____•__• _____• ___ S
0 15 88- s 2-7 l\lIIr. Jl Mny20 MRY 20 May 29 MBy22 June 1 Oct. 10 g r 23.5625 m 

b tajwc ~
]5100 S 2-{l Mnr.16 June 2 May 16 June 26 e c m r b talwaJaeger: May 21 Juno 6 Sept. 22 Oct. 20 g r 24 .SIOO m e a m r b ts we ~I,i.XEa._._____••______ I

C 8]00+ cs3-8 Mar. IS Apr. J4Do_.____________ •__ EO 6 80+ B _._. Mar. 20 Apr. 12 
Mny 4 MRy25 May 7 May 30 --------- ._---•• _- g r ____ .. ----- m 0 e s r b

Do_.____ ••••____ ••_ G 15 50- s 2-8 Mar. ]7 Apr. 20 '~ii;y"2 -May22- -May"S- 'May22- -Sept:iii ._---••_- g r .,_. ------ m c 0 B r bDo____ "_______ • __ •• Sept.26 g r 22 .7350 m c e B r b g ~0 17 32~ B 2-5 Mar. 13 May 30 Mny26 June 7 May 28Janesville: June 10 ._._.--_. g r 24 .SI m a c 8 r b C
La.XR_••__ •____ •• a 820 8 2-{l Mar. 17 Apr. 15 _•••_______ • __.,__ •••______ --------- ._--_•••- --_._---- g r __ •• ------ Bm at 0 m ro b jw 

gj 

,It 
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TABLE 7.-Relative behavior and value for different purposes of grape direct producers originated in Europe and in the UniiPA States growing ~ 
on their own roots in 12 experiment vineyards in California-Continued 

JI. ~ '":;; e 
g! 

.. Orowtb-startlng Blossoming date Frult-settlng FruJt-ripenlng " ... .. Cluster Berry 
~ '3 date date date i., ,tub .!:: " <: too 

'j;: ... .. ~ .. !l@ ..'" <: <: <: <: <: :c .9 0.s '0 0 0 0 <l ..'" <l <l = ..Variety and parentage 1i g e '" <l ] 0 0 0= 0 'iii ~8. 
,t:J ~ ~ :. &rI tl~a c. 2 c. 

., i i i i i ~ i " .9 0:- l!l.8 ., .. ~ 
1: '" l3 I» I» I» g:, -~ i'l- g- oe '" 0 ~ e Il 

0 '8 ~ s ~ s ~ s ~ s '" .. '" 0 ~ :gto l! j 0 l! '0 
[ol 

'5 
0 III Z [ol ~ [ol ~ [ol ~ [ol ~ p.. p:; III '" < tll 0 rn iii 0 ~ 

"" , , 12 IS U 15 16 17 18 II 20 21 22 23 U II I8 10 111 2 3 6 8 • 
- -- - - ------------------------- - - --I-I- - - - - -  ~ 

Jardin, No. 201: r ____ ______ 8 
(R.XRu.)X(V.XLI.) __ 0 13100 8 2-7 Mar. 21 Apr, 16 May 2 May 22 May 5 May 31 g C C 8 r b ...... 

Do_________________ 
2-6 Mar. 1 Apr. 5 Apr.2t May 23 Apr. 26 May 26 -Saj-iCa- -BaijCii Il r 23 0.5400 8 c C 8 r b I:F 16 D2 sDo_________________ May 4 June 1 May 7 June 6 Sept. 22 Oct. 24 g r 22 .8.'i81 B c C s r b .t16 02- s 2-8 Mar. 16 Apr. 0 

Do_________________ G 
May 23 g r 21 .8818 B c c 8 r b01 12100+ s 3-7 Mar. 18 Apr. 12 Apr. 18 May 20 ~r. 20Do_________________ -sept:iii -O-ct~-i4-Apr. 7 May 4 June 1 ny 6 June 4 g r 20 .9275 B c c B r b 

Do_________________ 0 16 98 s 2-6 Mar. 3 ___ do____ C 8 r b ~ 
2-6 Mar. 16 May 14 May 23 May 26 June 8 Sept. 22 Oct. 21 g r 22 .8437 B c

Do_________•_______ S 16 82- s g r ____ ______ B C C S r b I~St 11 40- s 1-6 Mnr.17 Apr. 20 Mar. 10 June 2 May 20 June 6 ~ 
Jardin, No. 500: r ____ ______ I 

Ru.XV.___ ._ .......... C 13100 s 2-6 Mar. 23 Apr. 10 Apr. 28 June 1 May 15 June 8 -----.... g ,t 1 B r b w 

Do_____ •________.._ 2-6 Mar. 10 Apr. 25 May 18 June 24 May 21 June 28 -Sept~Zl- Oct. 8 g r 23 .8 II I s r b w gCx 13 15- s r ____Do.._______________ t 1 s r b wEO 6 88- s 2-7 Mar. 16 Apr. 6 Apr. 28 May 18 May 18 May 21 gDo________.._______ -Bei)i~-a- ---------

8 r .5812 I 1 r wF 16 82- s 2-6 Mar. 14 Apr. 2 Apr. 24 May 11 Apr. 27 May 13 Sept. g 22 t B b ,~Do_________________ do____
G 15 00 s 2-6 

___ Apr. 16 Mar. 10 May 30 May 2 June 3 Sept. 23 Oct. 2 g r 20 .8371 1 t 1 s r 'b w
Do_________________ ___do____ 

Do_________________ 
 01 12 05+ s 2-6 Mar. 12 Apr. 28 Mny20 t/:r. 30 May 23 Sept. 20 Oct. 10 g r 20 .6100 1 t 1 B r b w 

I r b w0 16 97+ 8 2-6 Mar. 10 Apr. 10 May 12 May 29 ay 10 June 1 Sept. 10 Oct. 11 g r 10 .6700 1 t 8 
Do___ •__•_____..__ • 2'l .6250 t I 8 r b w ~ S 16 80- 8 2-6 Mar. IS May 6 May 18 June 2 May 22 June 6 Sept. 21 Oct. 19 g rr ____ ______ II 
Do....._••_..____ •• St 12 85- 8 2-6 Mar. 7 Apr. 12 Mar. 27 May 30 May 6 June 2 ------..- g t I B r b w 

e I»Jefferson: r ..__La.X V. __ ...._________ 0 14 80- B 2-8 Mar. 23 Apr. 28 May 6 May 28 May 0 May 25 -oiiCis- --.------ g r •___ ........-- m c c 1 r r tar
Do...._.._..._._. __ ex 8 80- s 3-6 Apr. 1 Apr. 25 May 16 June Nov. l! g -.. --- m 0 0 1 r r tac w 
Do________•________ 0 15 61- B 2-6 Mar. 16 Apr. 10 May 1 May 24 

4 -MaY-4- -May2ij Sept. 14 Oct. 6 g r 23 .5540 m c c I r r tscw 
Jessica: r •___ ______ sLa.XV.________________ t mo m r w t&C 6 92+ cs3-6 Mar. 20 Apr. 26 -------_.. ---- .. -- .. - ...._--_ ...... -..------- .. ... ------ .. --------- g
Judge Miller: r ____Ba.XLa________ ._._____ m t mc m r w Jw0 6 00 s 1-5 Mar. IS Apr. 10 May 23 May 28 May 26 May 30 --_ ... -_ .. - .. --------- g ... _---- ~ 
Kellar White: r •___I.a.XV___ ..____________ B __ ._C 800+ Mar.18 Apr. 12 --------- --------- -----.. - .. - ........----- ... _------ .. --------- g ------ m t mc m r w Jw {;l 
Kensington: r ____

(R.XLa.)XV.. __ ...___ 0 4 6- es _.._ Mar. 10 Apr. 6 ...... _-...... -_....-.. --- ............... ...-_ ....--- .. _------- _.. --- ... _-- m ------ m ct 1 m 0 'IV ta 


+- :r: 1:: 



f" 

Kfng Philip: I 
(v.xI"a.)xR-.-.------1 8 00+ cs M Apr. 18 Apr. 30 May 18 May 3 May 10 --------- --------- m r ro b tslwDo..__________..___ 00 ____ Mar. IS r ro b tsw6 60+ c Apr. 21 m 

o 20- s ..__ Mnr.13 Apr. 16 m r ro br ____ talw ..__ Mar. 20 

Kinr::~~~~_______________ 0 S 00+ s 2-7 Mar. 15 Apr. 4 Apr. 'iT May 20 Apr. 30 May 24 g m r Jw 

t6 75+ s " May 6 m ------ ro b tswgg:::::::::::::::::j ~ 
Kiowa:Li. XDn ________________ r ____

G 8 05+ cs 2-6 Mar. IS Apr. 12 May 6 June 2 May S JUno 5 -- ....- .......- -_ ...._---- m ------ m cy m r b tjw ~ 
Do_________________ r ____F 15 50- S 1-6 Mnr.14 Apr. 2 Apr. 10 May 4 Apr. 10 May 6 m ------ m cy m r bDo_________________ tlw
0 17 45- s 1-6 ___do____ May 26 May 28 Juno 5 June 6 June 7 m r 20.60 m cy m r b tw ~ I~dr~.XV_________________ r ____
0 6 35- s 1-6 Mar. 17 Apr. 10 May 25 l\[ay 26 --------- --------- ----- ........ --_ .. - .. --- m ------ m c m m r w ta 
 0

LadLi.~as~i_~~:~~~_________ o ____
0 S 75+ B 3-6 Mnr.12 Apr. 3 --------- --------- - ....- ..---- -------- --------- .._.._----- g ------ z c m ml ro w ta 

Lampasns:La.XEs _______________ ~ 
Do_________________ 0 11 50+ 5 2-6 Mar. IS Apr. 10 May 8 May 12 May 12 May 16 g m c c m r b tslw 

Ox 10 85-s 2-6 Mar. 20 May 28 May IS June 15 May 21 Juno 18 -i)ct.-'2i- -{icC2i;- g ---- -_ .....-- m c c m r b taw
Do_________________ 0 15 81- s 2-8 Mar. 11 May 22 May 20 Mny 28 May 22 Juno 2 g m c c m r b tsJw 

Lenoir: ______ IDa _____________________ r ____ 
14100+ cs 2-8 Mar. 31 Apr. 22 May 20 June 28 May 28 June 16 -Sej;t:2i;- -i)-ceii e r 27 .7923 t s r b 

Do_________________ a 14100+ s 2-8 :Mar.21 Apr. ]0 May 6 June 2 May 9 Juno 6 e t 5 r b 
Do_________________ ex r ____ ______ II 
Do_________________ EO 6 88- '3=8 Mnr.22 May 25 e t s r b 

-~i.iiy·7i -jiiiie--7j -~i.iiY-7- -jiiiiii-ii -sei.ii:2i- -o'(iCii 'r f~ i 
~Do_________________ 0 15 95- Mar. J6 Apr, 10 e r 23 .6i82 I t s b 

Oi 14100+ 3-6 Mnr.13 Apr. 5 May 3 June 1 May 5 JUlie 6 Oct. 4 Oct. 10 e r 24 .8942 1 t s r bDo_________________ 
0 17 85- 2-8 Mar. 11 May 23 May IS May 30 May 22 June 3 Sept.I6 Oct. 5 e r 23 .95iO I t s r bDo_________________ 

Do_________________ S 15100 3-8 Mar. 14 May 4 May 20 June 12 May 24 June 20 0 r 23 .8493 I t s r b ~ 
St 12 00- 2-S Mar. 15 Apr. 30 May 5 June 5 lfay U June 11 e r I t s r b l~ ~ Lindley:La.XV_________________ r ____a 14 82+ cs 2-8 Mar. 21 Apr. 4 May 2 May 20 May 6 May 24 g ... ----- m c m r r ~.DQ_____________ • ___ -Sept:'iI' -OCe-S- g r tawDQ_________________ ex 14 88~ s 3-7 Apr. 29 Juno 10 May 4 June 10 May 24 June 6 r 25 .4087 m c m r 

g m m r r tawF 14 80- s 2-6 Mar. 1 Mar. 20 Apr. 26 May 10 Apr. 28 May 15 Aug. 10 Sept. 3D r 23 .4020 c tar])0_________________ 
Oi 12 08+ s 2-6 Mar. 13 Apr. 10 Mny 2 May 28 May 5 May 30 g r 22 .5512 m c m r r taw §Do_________________ do____0 1377- s 2-6 ___ May 20 May 20 June 1 Mny 26 Juno 4 -Sept:-g- -o'(iCi'ii g r 20 .4880 m c m r r taw 

Lindmar:La.XV_________________ 0 S 98+ 2-6 Mar. 21 Apr. 6 Apr. 28 May 18 May 1 May 21 --_ .._-- ..- ........-- ... -- p 0 0 C 8 0 w ts
Do______________ •__ 0 6 20- 3-1i Mar. 13 Apr. 14 May 22 May 28 p 0 c c s 0 w ts 
LInn: (La. ______ •___ •_________ a 8 00+ s 2-6 Mar. 16 Apr. 4 Apr. 27 May 20 Apr. 30 May 21 ..__ ........_.. -----.. --- p 0 m c c m r w ts 
Little Blue: 

2-6 ___do____(La.XV.)XA_. ________ 0 8 60+ s Apr. 1 Apr. 30 May 10 ------- ..- ........ -_ .._- -- ..--..- .... --- ..--_ .... m 0 m c m m 0 b t9 

LIvingston: o ____La. XV_________________ 0 888 ,8 2-8 Mar. 15 Apr. 2 Apr. 28 May 22 May 2 May 27 -----_ ..-- .._--- .. _..- m ------ c m r b ta ~ 
LontJoho: .J 0 

i.X(La.XV.) ______ --- 0 6 00 r mc r b Jw gjLouisIana: ______ 8Da___________ •_________ r ____: ::::::: :::.: -~;;:-;-;;;~-~ -~;;:;l;;':;-~ ::::=::: ::::::::: :0 8 95+ C C B r b 
Do_________________ Ox 10 SO- S2-8~I~27~20~I~U~4~U~28g r 28 .6041 B C C B r bDo_________________ 

0 11 16- s 2-li ar. 13 May 26 May 27 June 3 June 2 June 6 _________ _________ g r 20 .7350 s c c s r b ~: 
LucIle:La_____________________ 

8 60+ s 2-6 Mar. 16 Apr. 1 Apr. 26 May 28 Apr. 30 May 31 __________________ g r z c c ml ro r taJw 
LutIe: ~ 

0 
LB. ______ •• ____________ r •___ _••_._ mC 7 10- c ____ Feb. 9 Mar. 10 Apr. 10 May 17 _•••_••••••_. ___ •__________ ._••_••_. m c c m r tsjw CI:) 

http:i.X(La.XV
http:I~dr~.XV


______ 

TABLE 7.-Relalive behavior and vill11e for different purposes of grape direct producers originated in Europe and in the United States growing ~ 
on their own roots in 1%l experiment vineyards in California-Continued 

~ 'E Frult-ripening ~"'dOrowth·starting I Blossoming date Frult-settlng Cluster Berry'"... date date date j So §Q 

.!lS I , ~ .~ " ill ... '" ....
Q :a ~ ~ Variety and parentage -= § " §o " I " .t .a ~ ;!~ 

~'" .~ I I '" I g .E .: ~ 
I>. I>.

8. s s ,S 'g ~ ~ CD ~ 
I 

~ 
I 

~ ~! ~Ij !~I~ Ijl~~ .:i* r>l ~ r>l ~ r>l ~ p:. ~ al ~ rJ.l rJ.l P 

I II----I-I~I-'1~1_61~_8_1_8_I_l_01_1_1I_U_I_13_I_U_I~I~I~I~I~I~~~I~I~1 15 

Lukfata:OI.XLB.._______________ C 13 !l8+ 5 2---ll Mar.20 Apr. 28 Apr. 15 May 31 Apr. 19 June 5 __ •____._1___.___.. m r " ___••___ m c b m ,..II I 
I 

Do_________________ F 15 65- 5 1---ll Mar. 10 Apr. 5 Apr. 16 May 10 ..•do___. May 12 __________________ m r 200.7275 m c CC I rr b ts 
Do•.•_. ___________ • 0 17 80- S 2-8 Mar. 13 May 25 May 12 May 25 May 15 May 25 ______________• __ • m r __ •__...__ m c Q I r b ts ~ 

MadameR.XVOastel: ___.._________ •._ 0 12 20- 2---ll Mar. 19 Apr. 10 Apr. 28 May 31 May 2 June 6 . __________.______ g r __•• ___ .__ m c b
Do_.._. ________ .___ EO r __ •__•___ • m c mjInlr fl6 82- 2---ll Mar.16 Apr. 4 May 8 May 23 May 10 May 26 _._.__ ,__ _________ g In In r b
Do__ • ______ •_______ 0 I:13 68- 2---ll Mar. 13 Apr. 6 May 22 June 1 May 25 June 4 Sept.16 Oct. 14 g r 25 .6146 m c m m r b 

Madame Lussnn:(V.XRu.)XV_____ •____ C 8 82- s 2-8 Mar. 17 Apr. 2 Apr. 28 May 28 May 2 May 26 ____________•___ ._ g br ______._._ m 0 mjmlr c~Do_________________ EO 6 75- 5 2---ll Mar. 15 ••_do____ Apr. 29 May 18 May 3 May 21 ...•_••______• ___ • g r 1---·1------1 m 1c In m r b
Do_______ •______ .__ 0 "I!I1: 

~ 

13 55- 5 1---ll Mar. 10 Apr. 12 May 8 May 30 May 11 June 2 Sept.14 Oct. H g r 23 .6520 m c m m r b 
Manito: 

(L!.XRu.) X (La.XV. X ~ 
Da.}_.________ •______ . C 1 

Do•.___ . ___ •_______ F 13! 9O+!1& 12' S'/ Mar. lSI May 29 1May 11 29' May 51 June 1 .._1 ________ -' m Ir 1----1------', m 1c C b t 
16 70+ 5 2---ll Mar. 9 Apr. 1/ Apr. 20 MayMay 10 1Apr. 23 May 151__________ · _______1m r _____..___ m c C mIn Irr b t 

Do•••••••_••___ •• __ 0 17 75- 8 2-8 Mar. 12 May 28 May 12 May 25 May 16 May 30 Sept.21 Sept.22 m r 20,6175 m c C m r b t ~ 
Marguerite:Li.XBIL__ •________ ••• _ 0 ____ Mar. 24 Apr. 15 ___do____ Sept. 25 ~________ _________ _________ _________ In o ____ .._.._ m 011 95+'8 C m r b

Do___ •____ .________ Ox o __•____.__ m c tjW
12 95 s 2-8 Mar. 31 C m r tw 

Do_. __ •._._.____ •__ EO 6 88+ s ____ Mar. 26 19~: ill _~~~~~ _:~_e_!~__~~~.- _:~~~_ ::::::::: ::::::::: : o __ ....__.. In C C m r ~ Do_____________ .___ F 
16 75+ 5 2---ll Mar. 10 Apr. 5 Apr. 25 May 15 pro 30 May 17 ___ •______________ In o ____ ______ In C o m r b 

Do_________________ 0 Apr. 20 May 8 lune 2 June 4 lune 8 Sept.20 Oct. 6 m o 231.357 C c In r b tw16 90- 5 2-8 Mar. 16 o ____ ______ InIn C ~I:Do___ .•____ •__ ._•.. Oi Apr. 23 May 3 . __ do____ May 5 June 5 ___ ._____ _________ m o m r b tw14 90+ 8 3-5 Mar. 22 o ____ ______ In C I 
" 

May 20 May 28 June 4 _____________________••____ _________ InDo •••.•.•__ ••.._._. 0 17 80+ 8 3---ll Mar. 15 C m r b tw
Do_.____________ •__ S 16 95- s 2-8 Mar. 16 Apr. 27 May 12 June 12 May 15 June 17 ._.____ . __________ In o 26.9 In C C m r b tw 

Marion: 
R.XLIL•• _.•_•• _. __ •.• C 1 Irolb Itsjw61 70+1 S.I2---ll1 Mar. 18 1Apr. 11 Apr. 81 A.pr. 30 IApr. 121 May 4\_________ \_________ \g 1r 1----\-_·-_-\1 IC ICMartha:La__ •••____ • ___ •___ • __ • C 8 85+ 8 2---ll Mar.l0 Apr. 10 May 4 May 12 May 7 May 16 _____________..___ In r __ •_______ m t I 

14 30- 8 ____ Mar.19 Apr. 22 Apr. 30 May 20 ____________________________________ m r 23.51 In t 1 mIrDo_••_._._ •• ______ • Oi m r :I~: 



____ ______ 

'--~b~,
·Jf' l- T 

Mary Favorite:La.XBa.XV___________ Apr. 27 May 5 ..... _--_ .. - g r rc c 8 r b tjw0 8 80+ 8 :HI Mar. 17 Apr. 2 Apr. 24 Mal' 2 ------- ..- -
MBIlSIlSoit:La.XV________________ g r m ct m m ro r tsjw890+ cs :HI Mar.IO Apr. 6 May 4 May 29 May 23 May 31 -_....... _--- ---------
MlWltswney: r ____ 

0 
La.XV________________ do____ tsjw0 8 98+ 8 :HI ___ Apr. 8 Apr. 30 May 19 May 3 May 12 --------- --_ ..-_ ..-- g ------ m c m m 0 r 

Mericadel: 
, (Li.XRu.XLa.)X(BaX r ____V.)___________________ g m b ~ 0 14100+ ---- Mar. 22 Apr. 22 May 12 May 23 --------- --------~ ----_...._- ------..-- r ____ --_ ..- ..

Do_________________ _w _______ g m c m m 0 bEO 6 90+ 2-5 Mar. 27 Apr. 10 ---.----- --------- --------- --------- - ..------- r ____ --_..... - I: 
Do_________________ m 0 b jw0 17 66- l~ Mar. 13 May 25 May 26 June 2 May 28 June 5 --------- ----- ..... -- g --_.._.. m c m ~ 

Merrimac: r ____La.XV________________ g m tc m ml r b tsjw0 890 cs :HI Mar. 15 Apr. 2 Apr. 20 May 22 Apr. 15 May 25 ------- .. - --------- - .. ---- ~ 
Missouri Riesling: r ____R.XLa________________ m c C 8 r w0 11 90+ s 2-8 Mar. 19 Apr. 18 Apr. 28 May 30 May 1 June 2 ------Do_________________ F 2~ Mar. 14 Mar. 28 Apr. 21 May 3 Apr. 26 May 7 -Sept:-g- -Sept:ilii m r 23 .5662 ~ c 0 s r w 

Do_________________ 16 85+ 8 
1-7 Mar. 11 Apr. 14 May 6 May 25 May 8 May 30 Sept. 19 Oct. 5 m r 22 .2862 s 0 0 s r 'W 1:0 16 65 s 

Montefiore: r ____R.X LB..._______________ m tc m IIIjl or b0 890+ cs:HI Mar. IS Apr. 6 Apr. 26 June 2 Apr. 30 June 5 - ..... ------ --------- P r ____ ------Do_________________ s ____ p m tc m ms or bS MlIr.2O May 8 .._---- I: ~ 6 60+ 
Moore: B ____ r ____La_____________________ tc ml r b tsjw0 10+ Apr. 7 Apr. 28 --------- --------- ----- ....-- --------- -----..--- ------_...... p .._---- m ~ 
Moyer:La.XBB...______________ :HI Mar. 18 Apr. 4 Apr. 26 May 29 May 14 June 1 --------- --------- P ---- --- ..-- ms c s ro r talw0 8 90+ s 
Muench: r ____Ll.XBa________________ m m c c s r b jw0 13 98 s 2-7 Mar. 23 Apr. 10 May 4 May 22 May 26 May 11 ------Do_________________ -ifci:-2'4- -Oct:-26- r m c s r b jw ~ July 2 May 29 July 5 m 27.5775 cOx 10100 s :HI Apr. 1 Apr. 23 May 26 r ____ .'.~Do___________. _____ m m c c s r b • IIIEO 6 82+ 52~ Mar. 28 Apr. 12 May 20 May 26 May 22 May 29 ------ ....Do_________________ May 22 May 7 May 27 -Sept:-il- -sep'i:ilo m r 24 .8587 m c c s r bF 14 85+ B 3-7 Mar. 14 Mar. 30 May 4Do_________________ 

0 17 60- s I~ Mar. 10 May 30 May 28 June 4 May 30 June 10 Sept. 16 Oct. 14 m r 241.672 m c c s r b 1: 
Mrs. Munson:LI.XBa_______________ m c m r b t0 8 92 cs3-8 Mar. 6 Apr. ~ May 4 May 23 May 7 May 27 --------- .. -------- P r ----____ - ... ----Do_________________ SEO 6 92 5 2-6 Mar. 26 Apr. 8 May 15 May 29 May 18 June 1 P ------ m c m r b t

Do_________________ Gl 14 75+ s 3-5 Mar.I7 Apr. 20 Apr. 30 May 28 May 1 May 30 p r 22 .3750 m c m r b t
Do_________________ 

0 IS 45- s :HI Mar. 14 May 26 May 25 June .., May 20 June 10 -SePt:i4- -Oc-CiT P r 24 .7800 m c m r b t Q 
R. W. Munson: 

Do_________________ 
Ll.X(La.XV.)__________ r z c ml r b tsjw f!0 14 95+ B H Mar. 22 Apr. 24 May 18 May 25 m r ____ ______ z 

Ox 14 80- s :HI Mar. 26 Apr. 22 Feb. 10 June 20 -jiilie-ii -jiiiiiiiii -Sept:'26- -Oci:--ii m c ml r b
Do_________________ r z ml r b ~~ ~ Mar; 26 May 1 May 10 May 1 May 16 Sept. 4 Sept. 6 m 26 .597 cF 15 80+ s 2-7 Mar. 12 r ____ ______ zDo_________________ 

0 16 85- s 2-8 Mar. 14 Apr. 24 May 12 May 25 May 15 May 29 m r ____ ______ z c ml r b tsJw
Do_________________ B ____01 13 98+ Mar.II May 17 Apr. 26 May 18 Apr. 28 May 19 m c ml r b tsjw
Do_________________ 

0 17 19- s :HI Mar. 10 May 24 May 24 June 2 May 28 June 5 m r 26 .7513 z c r b tsJwDo_________________ r ____ ______ z ml ~ 
May 25 May 22 June 6 May 26 m c ml r b tsJwDo_________________ S 16 80 B 2~ Mer. 14 r ____ ______ z C 

St 12 lO- s 2~ Mar. 12 Apr. 21 May 18 May 25 
June 12 -A'pr:iii;- -MaY21) m 0 ml r b tsjw 

Muscat ljI'Auhenas: ~ % V.X14 Ru___________ 0 13 37- s :HI Mar. II Apr. 8 May 19 June 2 May 22 June 4 Sept. 16 Oct. 11 g 23 .6345 m c m s r b jw 
Nectar: r ____

La.X(Ba.XV.)_________ 0 8 92+ CS :HI Mar.15 Apr. 4 May 2 May 21 May .., May 24 _________ _________ p .._---- m ct c m r b wDo_________________ r ____
F r ....... --- mm ct c m r b tsw 


Do_________________ S ~ ~~+I: :::: ~:: ~ tl':y g::::::::: ::::::::: ::::::::: ::::::::: ::::::::: ::::::::: ~ ct c m r b aw 

~ 

http:La.X(Ba.XV
http:Ll.X(La.XV
http:La.XBa.XV
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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 Blossoming date Fruit-setting Fruit-ripening ~ i 0 I Cluster Berry 
~ b .5 date date date ~ ~ ,; 
.a "''' .. !!I .., .. .as'I> .s .a ",!3 <l <l! <=I <1 as -.a.... ... ~ Variety and parentage 1l <=I e ",,~ 0 <l 0 <l 0 <l 0 <l fil ~ 'iii ~ 0 

.§ ~ .= ~ ~ ! ~ ~ ~ ~ ~ ~ i ~.a: ~ gj g~ ~ 
... '" ~ gj I» ill I» '" I» '" I» '" '" ... ~ 2l. Poo 2l." b:f2l. .~ 0 ~ 'g 1il .s 1il .s ~ 1il .s 'g ~ gl, :E ~ co co .a I Z!';::i !II a~ !II 
~~CiI:!1Z ril ~ r:l ~ ~ ... ril ~ P:;~ri5~ r73iil8r73iil8p 

1 123! 56 7 8 9 10 11 U 13 14, 151617 1s 1120212223Z! 25 
-----------1--1--1-_1-1--1---1----1---1---1---1----1----1---1-1-1-1--1--1-1-_1--1--'--'-- I
N~~*V________________ a o L __ _____ -' z 

14 92+ s :HII Mar. 20 c m r w 'I'-'Do_________________ Ox Apr. 24 -Mayi5- -juiiliiii -Mayiii -jiiiiiiis -SepI2S- ---------' g
14 80- s 2-8 Mar. 25 Apr. 20 Oct. 13 g 0 26 0.51 z c m r wDo_________________ G 15 88 s 2-8 Mar. 20 Apr. 6 May 8 June 2 M.ay 11 June 6 Sept. 12 Sept. 21 g 0 22 .5587 z c m r w ~ Do_________________ 0 15 50- s 2-jj Mar. 13 Apr. 4 May 10 May 26 May 14 May 31 Sept. 19 Oct. 2 g 0 20 .8475 z c m r wDo_________________ S o ____ il15 90 s 2-jj Mur.12 May 16 May 16 June 30 May 21 June 7 --------- g ------ z c m r w flNltodal: s ____ 2 _________ r ____OI.XLa.XBa.XA______ 0 3 30 Mar. 20 Apr. e z c m r r tJw--------- ------- .. - --------- --------- ------

Noah: !1l r ____R.XLa________________ a 8 92+ s 2-jj Mar. 10 Apr. 12 Apr. 30 May 12 May 6 May 16 e m ct 0 m r w tJw 
No6 (Fils de No6): r ____ ______ s

(Ru.XLi.)X(V.XRu.)_ a 8 95+ s 2-{l Mar. 22 Apr. 10 May 6 June 4 May 9 June m c c a r bDo_________________ 0 I 13 40- s 2-{l Mar. 13 Apr. 13 May 23 June 1 May 26 June 4 
6 -iiejii:i4- -('ict:--i- m r 25 .8025 a c c a r b 1: 

Nortons: ~ ______ zr ____6 82+ s ____ Apr. 2 Apr. 10 --------- --------- --------- --------- --------- --------- g It m sin r b JwNou~e;<J'~-aY~;j.d:----------1 EG o 
~ V.XJ4 RtL-_________ 0 r ____ t,g13 98+ 2-6 Mar. 81 Mar. 28 Apr. 30 May 31 May 2 June 5 --------- --------- g ------ t in m !wDo_________________ EG g r ____ rib

6 88- 2-{l Mar.28 Apr. 3 M!lY 4 May 20 May 9 May 23 ------ t m m r b JwDo_________________ 0 13 88- 2-7 Mar. 11 IApr. 10 May 10 MayaO May 13 June 2 -sept:iii -Oot:-is- g r 20 .5614 t m m r b jw I> 
Olita: r ____Ba.X(La.XV.)________ .1 0 8 95+ s 2-{l Mar.20 Apr. 6 May 2 May 20 May 6 May 24 m ------ m cl m m r .w tJw m 
Olitatoo: 

(V.XLa.)XCLI.XV.XLa.)__________________ a r ____
11100+ 5 2-8 Mar. IS Apr. 7 May 1 June 4 May 10 June g ------ m t m r w tJwDo_________________ Ox s ____10 75- Mar. 25 Apr. 26 May 24 June 10 

8 -OCCZ- -00t:--4- g r 25 .5850 m t m r w tjwDo_________________ G s ____ r ____6 S2+ ------Do_________________ 0 Mar.l0 Apr. 12 
-MaYZf -jiiiiEi-i;- -Me.yZO -jiiiiij-ii -Sept:i2- -Sept:2il- g m t m r w tJw 

13 35- s 2-jj Mar.1l g r 26 .5475 m t III r w tJwDo_________________ S s ____ Ur. 8
6100+ Mar.18 ay 2 g r m t m r .w tJw IOnGidu:V.XLu________________ a o ____
8 95+ s 2-jj Mar. 17 Apr. 1 Apr. 26 May 8 - ....------ --------- ---- ..---- - ..- .. _---- m ------ am t m r r t 

Osage:La.XV________________ 0 Apr. 4 ______________________.. _______________________________ m r __________ m880 a ____ Mar. 10 rc c r b t 

• 't!c~,::C~_l': >,r 

http:Ba.X(La.XV
http:OI.XLa.XBa.XA


Pannche blnnche: 
13 36V.X(Ru.XV.)__________ 0 I 

1 -1 s 12-61 Mar. 91 Apr. II May 41 June t IMay 7/ June 
30 

1Sept. 18 IOct. III g I r / 
21

1. 
5547

1 mit 
mI in I r w IJwt 

Flant yerni:Hu.X(I.i.XV.) _________ EO 6 82 5 2-6 Mar.28 Apr. 28 ___ do____ May 21 May 6 May 23 __________________ g r __________ m 0 mlm Ir b 
Do_________________ 0 13 90 s 2-6 Mar.13 Apr. 18 May 10 May 30 May 13 June 2 Sept.12 Oot. 11 g r 24.5800 m e m m r b I: 

Faradox: o 1____ 1_____ _LII.XV ________________ 0 m I r o I m I r b8 92+ cs 2-6 Mar. 15 Apr. 1 Apr. 28 May 14 Apr. 30 May 18 -----.--- --------- P 
Faragon: o 1____ 1_____ _Ln _________ •______ •____ 0 m I r o 1 m I r b8 90+ os 2-6 ___do____ Mar.26 Apr. 26 May 8 Apr. 29 May 12 ------.-- --------- .P ~ 
Fardes:V.XLa_____________ •__ 0 14 100+ 2-7 l\far.18 Apr. 18 Apr. 27 June 2 Apr. 30 June 5 _________ --_______ m r m 0 m 5 r fW ~ Do_________________ Ox m 0 m 5 r bb W13 95+ 2-7 Mar.24 Apr. 19 May 18 June 24 May 22 June 28 Sept.22 Oot. 6 m r 25 .9037

Do_________________ F 22 .5737 m 0 m s r b. W Z16 88+ 1-7 Mar. 2 Mar.25 Apr. 25 May 14 Apr. 30 May 28 Aug. 24 Sept. 6m rDo_________________ 0 m 0 m s r b Jw ~15 05 2-6 Mar. 4 Apr. 10 May 2 June 1 May 6 June 4 _________ --_______ m r ---- ------Do_________________ Oi m 5 r b Jw14 100 2-9 Mur. 6 Apr. 6 Apr. 14 Muy 8 Apr. 14 May 10 Aug. 2 Oct. 6 m r 23 .6850 m 0 
Do_. ____ .•________ • 0 16 95 :HI .:Mar.10 ___do____ l\IIIY 8 May 2fJ May 11 May 29 Sept.16 Oct. 14 m r 22 .7258 m 0 m 5 r !W
Do_________________ S 16100 :HI Mllr.14 May 8 Mlly16 June 26 May 2t June 8 Sept.22 Oct. 2t m r 23 .8407 in c m 5 r bb w 
Do_________________ St 13 80- 2-8 Mur.12 Apr. 8 May 1 May 3t Muy 4 June 3 _________ ---- _____ m r m 0 m 5 r b w 

PMe noir: ~ LI.X\'_________________ 0 8100 os 1-6 Mar. 6 Mar.28 Apr. 28 May 28 May 2 Mill' 30 --------- --------- g 1____1______ 1 b jWrr ____ ______ mm mImIrDo_________________ EO 6 00- s :HI Mar.23 Apr. 18 May 15 May 23 Mar.30 May 26 -- ••----- --------- g m m r b W 
Do_________________ 0 r 23,.7768 m m m r b W13 55 s :HI Mar. 13 Apr. 10 May 24 June 1 May 20 June 3 Sept.12 Oct. 11 g ~ 

Peabody:
(H.XLII.)XV___________ 0 8 92+ cs 2-8 Mar.l0 Mar.25 Apr. 25 May 30 Apr. 27 June 2 --------- --------- g Ior I tjW5mDo__ .. __ __________ _ 0 3 5- 0 ____ Mar. 7 Apr. 14 ___________________________ --------- --------- --------- g r 

r 
mmilo10 1 0 

0 
m or bb t ws ~ Do_________________ S r 1____ 1___ .. __ m ,.;: b t WS6 80+ 5 ____ Mar.16 May 8 ____________ . _____ .-------- --------- --------- --------- g m io 0 t;jPearl:R.XLa________________ 0 s r2-81 Mur.15 IApr. 2\ Apr. 12\ May 16\ Apr. Ii \ May 211_________ 1_________ 1 P r 1__ ._1 ______1m I ro I 0 DlDo_________________ 0 8\92+ r •__ . ______ m ro 015 20 :HI Mar. 11 Apr. 10 May 20 May 22 Muy 24 May 25 --------- ----•.• -- p s r : II: 

Perkins: ~ Ln.XV___ _____________ 0 m I rotl 0 m I 0 'IV I tsJw
00+1 cs I :HII Mar. 16/ Apr. 61 Apr. 151 June 21 Apr. 20 IJune 51_________ 1____·____1g

Fickanlnny:
LII.XUu_______________ 0 6 60 5 2-6 ___ do____ Apr. 2 May 12 May 16 Mny 13 May 26 --.-.---- --------- g m I rotl 0 I m I 0 I w I tsJw ~ 

Piercll:
J.a.XV________________ F :HI Mar. 8 Mar.30 Apr. 30 May 8 Apr. 27 May 10 __________________ e r 1____1______ 1m I 0 o o b 

Do_________________ 0 __ ._ Mur. 14 Apr. 15 Apr. 28 June 8 May 1 June 12 Sept. 8 Sept.28 e r ____1_____ . m I 0 o ·0 b ts WOIi 00-1 s tsjWO 
Do_________________ 0 15 00-1 S 3-4 Mur.ll ___do_______________________ • __________________________________ e r ____ ______ m 0 o o b ts WO15 5- 5Do_________________ S 15 00- s _______do____ May 8 May 15 June 24 May 19 June 4 _____ •__ • _________ e r 19 .9187 m 0 o o b ts WO ~ 

Fockllngton: to;!La_____________________ 0 wi tJw81 72+105 2-6 Mar.15 Apr. 8 Apr. 15 May 6 Apr. 19 May 9 ________ • ________ • m I 0 mlotlmlmllo 
Fompon d'Or: ml m Ir JwtOomplex bybrid _______ 0 g~s:HI~gA~"~U~3~14~5~M~l1g r I 221.63411 m 
Poughkeepsie: o 1____ 1______1 sml ct I 0 I B I r tJwDn.XLa.XV___________ 0 6 88 os :HI Mar.15 Apr. 1 May 6 May 23 May 12 May 2i ------.-- .-------. P 
Fresley:La.XR________________ 0 8 02 OS 3-8 Mar. 8 Apr. 6 Apr. 27 May 12 Apr. 30 May 15 --------. --------- g o 1____1______1m I 0 II IB Ir b ~ 

o ____ ______ mol s rDo_________________ 0 5 5- s 3-5 Mllr. 10 Apr. 10 May 23 June 1 _________ ---- ____ • --------- --.------ g b l:i 
Prentiss:La.XIL_______________ 0 m I ct I 0 Ism I ro I w I Jw 
Ragan: ___ .. 1______ 1 ZLI.X(La.XV.)__________ 0 t o b:1 =-1: I-;~I :::;:1~p:: ;I·;,;:~·~-I-;,;:~~·I·;,;:~-~·I-;,;:~~;I~~~~~~~~~I~~~~~~~~~I :I: mm Ir tiwDo_________________ 01 14 88- 5 3-6 Mar. 8 ~y 18 May 5 June 2 May 7 May 24 _____ ._.____• __ •__ m r Z t o r b tw

Do_________________ Ox 9 80- 5 ____ Mar.25 Apr. 20 _____________________________________________ --.______ m r Z t c m r b tw ~ 

http:LI.X(La.XV
http:Dn.XLa.XV
http:l\far.18
http:Hu.X(I.i.XV
http:V.X(Ru.XV


TABLE 7.-Relative behavior and value for different purposes of grape direct producers originaled in Europe and in the United States growing ~ 
on their own roots in 12 experiment vineyards in California-Continued 

~ ~ I ~ Growth-starting D1ossomlng date FruIt-seWng Fruit-ripening ~ ifd Cluster Berry 
~ b .E. date dnte date ~ .s u 
.f: -c to "" ~ ., "" S8 1--:---:--1--,-....,--1 .... ..s="C~ d s= d d c·-·S:-I .... 

Variety nnd parentage § § ~ ~ ~ ~ g ~ § ~ g ~ g ~ ~ :a gj 8. : 
a -a .:l E 1l 5l gj ill ~ ill ~ ill l2 tl '" Il:l!!l il~ ~ 

-;:: -c t' 10, ~ ... ill h 5l ... ill h 5l "'.E.:.I:I B. 10,0 B." 
~ ~ e ~ '8 1i ~ 1i .'l 1i .'l 1i .'l e ~ ~ ]~ ] li ~- ] 1l ~ ~ 
filP-loll1Z fil H fil ~ fil ~ fil ~ P-lIl:lCll<: CIlCllOCllrt>OP 

---------1,- ,------ ------------ -------- -- ------ ---
I 2 3 , Ii 6 7 8 9 10 11 12 13 Ii 15 18 17 18 19 20 21 22 23 U 25 

---------------1-------------------- I
Rnutenberg, No. 47:y,n.X(Ln.XA.XV.) ____ 0 0 60+ 5 ••• _ Mnr_15 Apr. 4 _........ _••• ___•••••_•••_. __••_•••_......._. _...._._. p 0 ••_. __'-' ,'Ul a a Ul r w tjw' 
 ....'"'" ReoocclI: 0>La.XV_.........._._._ 0 8 00- cs 2-8 Mar.17 Apr. 1 Mny 6 JUne 2 May 0 June 5 ............... __• g r -•••••-••• Ul a In 10 0 w 15lw 


Do•••_._•••••••_••• G 16 88- s 241 Mnr.18 Apr. 8 MIlY 8 _••do._ •• May 5 ___do_•• _ Sopt. 4 sel,>t.22 g r 20 O. 4050 III a 10 10 0 w 15 w 

Do._._••__•___••••• 0 15 30- 5 241 Mllr.13 Apr. 10 MIIY 12 MII~' 28 MIlY 16 May 30 Sopt.10 Oct. 8 g r '22.5866 10 C 10 III 0 w 15 \V 
 ~ Do_ •••••____._••••• S 15 85- 5 2-11 Mllr. 18 M.ly 18 1\lny 19 JU110 20 MIlY Zl Juno 5 Sopt.20 Oct. 28 g r 21. il75 10 0 111 111 0 w 15 w 

lied .Engle: !'IlJ,a.XV_•••••••_••_•••• 0 8 05+ cs 241 Mur.IO Apr. 2 Apr. 20 June I Apr. 20 _••do..........._••_•••••_. g 0 __ ••••_••• 510 t Ul Ul r r t 

licgnl:

L.I.XV_••• _._••••_••__ 0 8 05+ CS 241 Mnr.16 Apr. 10 Apr. 28 Muy 18 May 1 May 20 _._._•••••_••__••_ g 0 ••_•••_••_ Sill lit a Ul r r tJ ~ 
Hcqllll:Lu.XV_ •• ____•_______• 0 8 02+ cs 2-8 Mur. 8 Apr. 8 MIlY 6 May Zl Mny 0 Mny 25 _•••_.___ •___•___ • 111 r ..._ •••••• Ul a C 101 or r 15J 
Rockwood: ~ 

T••I••••••_••_...._••___ • 0 8 00+ cs 241 Mar. 17 •••do •••• Apr. 27 Mny 6 Apr. 20 MIlY 0 •• ____ ••••_. ___ •__ p r •••••••••• 10 at 0 1111 0 b 15 
Uogers, No.5:

LII.XV••••••_••••_._._. 0 8 00+ cs 241 1\I.lr.15 Apr. 6 MIIY 1 Mny 21 May 4 }\fuy 20 ••.••• __ •••_•••••• Ul . •••• -••••_ 10 te J J ro b 15J ~ 
Uogers, No. 1:1:

La.XV_. __ ._._•••••• __ 0 8 08+ os 2-8 Mllr. 6 __ .tlo •••• Apr. 25 Mny 25 ..I.pr_28 Mny Zl •••••••••••_•••___ po •••••••••• m tc I J ro b 15J 
no...... _.__••••••• 0 5 5- c 241 Mllr.13 Apr. 13 P 0 •••_ ••• _•• 10 tc ). J ro b 15J 

Rogers, No. :12:
LII.XV_••••_••••._.•__ 0 8 00+ s 241 Mllr.l0 Apr. 2 MIIY 2 May 6 Mny 5 MIlY U ••••• ____ ••___..__ •••• __ ..... __._•• 111 to J ml ro r 15J 

HOlllmel: ' 
(LIl.XH.)X<Ln.xv.>.../ 0 14 ,82+ s 241 ,Mar.20 Apr. 10 [___clO•••_ May 12 Mny 6 May 16 •••••••••• ~ ••••••• gr •••••••••• III C J J r w 15Jw 


Do......_•••••••••_ ,F 17 55- s 241 Mllr. 5 Mllr.27 Al>r.20 •••do •••• Apr. 22 MIlY 14 Aug.20 <>opt." g r 25 .4182 III c I J r w 15jW

Do..........._•••__ 0 10 40- s 1-6 l\[ur.11 Apr_ 18 1\ ny 12 Mny 28 MIIY 15 MIIY 30 MIlY 12 MIlY 20 g r Zl. 0376 10 0 I I r w 15 w 

Do._••.••••• ___ •• __ S 13 05+ s 241 Mar. 16 Mny 2 May 18 june 30 Muy 22 June 11 Sept.22 Sept,26 g r Zl. 076 m c I I r w 15 w 

Do•••••••••••_•••.• St 13 10- 5 241 Mur.15 Apr. 12 ,\pr. 30 June 3 May 2 June 7 • __............... II r _••_ •••••• 111 C I J r W 15Jw 
 I 

.~ 

http:l\[ur.11
http:LIl.XH.)X<Ln.xv
http:1\I.lr.15
http:sel,>t.22
http:y,n.X(Ln.XA.XV


'-, 


IRupert:
(LI;XHu.)X(Lo.X

\' .XRn.)_•••••__••_••1a 
J)o .•••.•_•••__••.•10 

sf 9H Mar, SIApr. 6! Mn}' 4 Mny 20 May 7 (June 1 L--..............slH p 
6 02+ 5 2-6 Mor.15 !.\pr. IS 1May 20 Juno I Mo)' 30 • Juno 41._.... _ .......---. P 

I IT-------- m 
o ••••••__•• m m Irm r 

b 
b !J: 

nustl~r; 
J,ll,X\'~"""_"""'_ C :'Clll' /j ' •••do........_•••••__•____•$ !i5T Mar. 18; Apr. -I J\pr. 30 May 10 p o •••..•_... m c c m r w tJw 

Snckst(·(jerJ Xo.1S;
La.X\- ._••• ____•_____• C 

Salem: :I·~ Mar.23 Apr. 12 L...........__..» .._··....1.. ·· ___..1.....__...........6 00 P o m c c m r w tJw ;a
La.XV. ___.........___ C Apr. 18 I Ma}' Ii 1..___.__......._..8 SS cs 2-6 Mar. IS Mor.30 Apr. 12 May 12 m r L m! r r tlw rJl 

Secretafl': 
(H.XLn.)XV_ .....__ C 8140 5 2-6 Mar. 15 ...do__• Apr. 25 Moy2O Apr. 28 Mol' 2·1 - ...- ..... _-- -..---- ...  m r m trc mo m ro Il ~tsj,,' 

Selllel, No. I: 
Ll.Xy_................• (' 13, 92 5 2-6 Mnr 21 Apr. 12 AEr. 30 Juno 4 May 3 June 10 ....____• 0 r •__• ",---",,, m c r b JIl' 0 

Do............ __•• .1 ex 

~~:::=: ::::::::::::j1i,o
1.>0...........__ .... 0 

13 40 5 2-8 Apr, 1 Allr. 24 1\ ny IS Juno 24 Mny 21 Juno 28 'ScPi:25' Oct. S 0 
6 75 s 2-i Mar. 16 Apr. 6 May 15 Mny23 May]O ,May 26 

'.\iig:z':i 
__• ______ e 

15 90+ 5 1-7 Mar. 2 Mar.25 Apr. 18 May 14 .\Ilr. 30 May 28 Sept. 6 0 
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SUMMARY AND CONCLUSIONS 

Information relative to the successful use of the different phylloxerll
resistant grape stock varieties best suited to various soil, climatic, 
and other conditions, as well IlS for the successful establishment of 
vineyards on resistant stock, is given in this bulletin. It also con
tains informution relative to the so-caned direct producers originated 
in Europe, together with those originated in the United States, that 
have been tested in the United States Department of Agriculture 
o~""perimel1t yineyards located in the various vinifel'a regions. 

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

Varying soil, climatic, and other conditions complicate the estab
lishment o( vineyards on resistnnt stocks. 

Good resistant vineyards can result only when stocks are grafted 
with viniIera vnricties congenial to them and grown in soil and under 
climatic and other conditions to which they are suited.9 

The Ildaptn.bility of resistant stocks to soil, climatic, and other 
conditions can he closely forecast, but their congeniality to varie
ties grafted 011 them must be determined by actual test. 

Whore conditions are not suited to any given species they are often 
adapted to hybrids of u species with SOIDe other species; and where 
!1il the qualities desired can not be found in a hybrid, a complex 
hybrid (11 hybrid of hybrids) may yield the desired results. 

The congeniality of the val'iety to the stock on which it is grafted 
very materially u11ects the phylloxera-resistant quality of the stock. 

The relatiye rooting quality of resistant cuttings is Itn important 
considerution in the cost of establishing a resistant vineyard. 

Cuttings of man~{ of the hybrids l'OOt easily, although the cuttings 
from one of t.he parents may be hard to Toot. 

Stocks that root easily from cuttings may not give good results 
in bench gmfting. 

Some glocks ru'e especially suited for bench grafting, whereas others 
are suitnbl~ ouly for vineyard grafting. 

Some of the hybrid resistant-stock varieties Ilre resistant stocks in 
California undcr~ conditions suited to them. 

Resistant stoeks giving excellent results as entire plants IDay be 
fftilures u.s graft bearers. 

Species dillieult to propagate otherwise can be readily grown from 
seed, but seedlings vary greatly and for tius reaSOll are undesirable 
for vlueyard purpose. 

CuttiuO"s of lllonticola, berlandieri, aestivalis, linsecomll, bicolor, 
nnd cwdictlns rooting with difficulty should be grown by layering 
or rooted in the umsery wd either grafted there or planted in the 
vineyard and subsequently grafted. 

Riparin cuttings root easily and are excellent stocks well suited 
for vineyard and bench grafting, but in California they are adapted 
only to l('~ations where they are influenced by the sea and coast to a 
marked ci'lgree. Soils in which liparia varieties thrive usually produce 

i In the d~PI"tl1Wnt '$ ~.,perimen~ ,·ju~yards jll Fresno lind Ollk\'ill~, Clllif.• ure mother-";nc pluntings 
of nll tho huportllnL phyllolcrn·resiStnut stock vnrieties considered 'm\ullh\e iu >!Stablishing "iniCeru vins' 
yards Oll, rcst,·tant storks. (lrowers will be IIble to ohtnin alimitod slIpply of cuttings of such ,,"duties!IJI 
nro not pror~tnblo in 11urs,'ri,'s 01 this countrY hy nHlking 11 direct requcs~ lor thew suUlciently early in the 
winter for tllo cutLillgs (0 he prepurL'<i in limo for iprlng use. 
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large crops of fruit which ripens relatively early and is of only fair 
quality. 

Rupestris stands drought well, its cuttings root and graft easily, 
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 usually 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 VinifCrtl vt1.rieties he intends to grow and then 
choose soil and other conditions suited for the object in yjew. It 
should be pre\Tiously determined whether the plantings are to be 
bench or nursel'y grafts or stocks planted in the vineyard and grafted 
afterwards,and resistant varieties congenial to the variety to be 
grown should then be selected. Familiarity with all the operations 
required in csto.blishing a resistant vineyard is most essential. 

The more promising of the direct producers introduced and tested 
in the department's experiment vineyards showed no complete suc
cesses. Either the hybrids reyerted too far toward the yjnifera 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 
oJ thc hybrid were not ttS desired. So Jar none of them are equal to 
some oJ the fIner American grape-juice VflJ1.eties that are improved 
varieties or hybrids of native species. 

lnformo.tion reio.tiye to grape propngation and grafting is to be 
hnd in Farmers' Bulletin No. 471.10 Information relative to ,rinifera 
grape varieties and their congeniality to important resistant stocks 
can be had in Department of Agriculture Bulletin No. 209Y 

10 llUSlIANN, O. C. GRAPE PROPAGATION, PRl:~L';G, .L';D TlIAL';I~G. C. S. Dcpt. "igr. Farmcrs' Bul. 

4il, 211 p., Ulus. 1911. 


II JlUS)L\"~N, G. C. 1015. Op. cit. 
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