JULY 1919 - S TECHNICAL BULLETIN No. 17

The Limits in Hybridization of Vitis
Rotundifolia With Related
Species and Genera

L. R. DETJEN
Division of Horticulture

NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION
CONDUCTED JOINTLY BY THE
STATE DEPARTMENT OF AGRICULTURE
AND THE
NORTH CAROLINA STATE COLLEGE OF AGRICULTURE AND ENGINEERING
RALEIGH AND WEST RALEIGH

BULLETINS OF THE STATION WILL BE SENT FREE TO CITIZENS OF THE STATE ON REQUEST



THE NORTH CAROLINA
AGRICULTURAL EXPERIMENT STATION

CONDUCTED JOINTLY BY THE
STATE DEPARTMENT OF AGRICULTURE
AND THE

NORTH CAROLINA STATE COLLEGE OF AGRICULTURE
AND ENGINEERING

BOARD OF AGRICULTURE
*W. A. GRaHaM, Chairman, Raleigh

F. P, LATHAM . . .............. Belhaven *A. T. McCaLLTM. ... ....... Red Springs
C. W, MITCHELL.............. Aulander *C. C. WRIGHT.. . ........ Hunting Creek
*R. 1. WOODARD . .. ..ot cin o Pamlico W. C. GRIER.............. Grassy Creek
*CLARENCE POE ... .. .0 Raleigh H. Q. ALEXANDER............,Matthews
R. W. SCOTT...v.iiveaennn Haw River A, CANNON .. ... ...l Horse Shoe

BOARD OF TRUSTEES OF THE COLLEGE
GOVERNOR T. W. BickKETT, Chairman

M. B. STICKLEY..... e Concord *T. T. THORNE. . .......... Rocky Mount
T. T. BALLINGER. . v .ov v ennnns Tryon *C. W. GOLD......vivinnnn. Greensboro
W. HL WILLIAMSON...........u. Raleigh T.E. VANN. .. .o i i i, Como
Q. L. CLARK. .....covreroras Clarkton P.S. BOYD. .. ..iviiiennnn. Mooresvule
EVERETT THOMPSON ..... Elizabeth City W. E. DANIEL. ... ....oovnnin, Weldon
R. H. RICKS. ..Rocky Mount *W. H. RaGan. High Point

W. R. BONSAL...... ....Hamlet ‘W. B. CoOPER. Wilmington
D. R. NOLAND. ... .. vevernrenns -Crabtree A M. DIXON. ... .ooovnnnannn, Gastonia
W. C. RIpDicK { President College), West Raleigh

STAFF OF THE AGRICULTURAL EXPERIMENT STATION

ADMINISTRATION
B, W. KILGORE....... e e e e e e e e e e Director
C. B, WILLIAMS . .4t vt aee vt b teeononanasannesnn Vice Director, Experiment Station
S, G. RUBINOW . ., .ttt vt ecnaaeranns Assistant to Director, Extension Service
Fo He JETER. v ev et eoreton vt saansa ininseoasonanosanannaas ....Agricultural Editor
N R = 70 -5 Bursar
H. C. EVANS . ..ottt atee i iennsaaarcnasaeraeaanns Auditor and Executive Assistant
MISS MARY S, BIRDBONG. . o oot vttt sttt nneanatoeemencrusnnnn Secretary to Director

C. B. WILLIAMS. e Chief in Agronomy
J. K. PLUMMER. . e Soil Chemist
B A ST =7 -2 Agronomist, Soils
E. C. BLAIR. .. ..ovnvinnnenen e Assistant Agronomist, Soils
S. K. JACKSON ...ttt ettt totetaasseteoneorsnaansan Assistant Agronomist, Soils
R, Y., WINTERS. . 4itttintetn ittt it es s inn ot enercneinennnans Plant Breeding
V. R. HERMAN. . . .Assistant in Plant Breeding
N, E. WINTERS . .t tatnennennranoresoetnsennneetoneaseineenes Extension Agronomist
M, W, HENBEL. « oot vvnotnre s oeaatnnaneinennnas Specxahst in Sugar Plant Production
S, 0. PERKINS. ..t vttt ittt ittt et ittt st arennnanans Assistant in Soil Survey
L L. BRINKLEY . et vt st asitmennenrenennncnnnnonss P Assistant in Soil Survey
S, F. DAVIDSON . ..ottt ittt ittt ettt i i ne e . ...Assistant in Soil Survey
2 WD 7 £ T Assistant in Soil Survey
E. H. MATTHEWSON . o ot ottt ettt et ianer e ananeiean e eanns Tobacco Expert
A R. RUSBELL. « .ttt et ntets e iinaanann e Assistant in Field Experiments
CHEMISTRY

W. A. WITHERS. .....vuvnuen.n. Chemist R. A. FETZER......... Assistant Chemist

........... Assistant Chemist G. L. ARTHUR.........Assistant Chemist
J.M. PICKEL.............. Feed Chemist W. A. HARRIS......... Asgistant Chemist
W. G. HaAYWoOD....... Fertilizer Chemist J. R, MULLEN ......... Assistant Chemist
E. S. DEWAR.......... Assistant Chemist

ENTOMOLOGY

FRANKLIN SHERMAN, JRe. vttt it ittt caa i Chief fn Entomology
L P, METCALF . it ittt ettt it ettt s e e Entomologist
X0W. LEIBY. ..ottt ei i e e e e Assistant Entomologist
L OF fes -3 -} PR Assistant Entomologist
:W.L SAMS....... e e e e et e Beekeeping Specialist

A, THOMAS. . ... vttt i, e Extension Entomologist



HORTICULTURE

R T Chief in Horticulture
C. D. MATTHEWS. . Actmg Chijef, Division of Horticulture
J. P. PILLSBURY..o-vtcesrereustnnssonanassrssasantossosressorenne Horticulturist

L. R. DBTJEN . .Assistant Horticulturist

ANIMAL INDUSTRY
DaN T. GRAY .. cvvrrrcsonocnss N Chief in Animal Industry

Associate in Animal Industry

Dairy Experimenter
..Poultry Investigator and Pathologist
Dairy Farming
. .Assistant in Swine Extension

STANLEY COMES

e s Poultry Club Agent
.................... Assistant Pouliry Club Agent
Assistant in Dairy Farming {Cheese Work)
.................. Assistant in Dairy Farming

Assistant in Dairy Farming (Cheese ‘Work)
Assistant in Beef Cattle
. Assistant in Beef Cattle
. .Assistant in Beet Cattle

ALBERT MILLER il Assistant in Beef Cattle
BarL HOSTETLER ......Assistant in Beef Cattle and Swine
W. H. FERGUSON. ... cvvvens . . Assistant in Sheep
GEORGE BVANS . .vnuvvnconneenncrononnvobosssananasnneasonnesssns Assistant in Sheep
PLANT PATHOLOGY '
B A. WOLF. . oo eneer et s tonnnenannansotosassesaossasssosasusins Plant Pathologist
W. H. TISDALE Associate, Botany and Plant Pathology
R A, JEHLE. c6cvvrerstonmmansnssosacssenstsanssnnessososns Bxtiension Pathologist
H. M, LYNDE. . s orveaeccrersioeassnsnsatsannsnssnosnnstnss Senior Drainage Engineer
T, O. BARTELL . e v« vrercoinreensanesasssaasasatssessnsnns Junior Drainage Engineer
VETERINARY
G. A. ROBERTS ......... @ittt e, R Veterinarian
MARKETS AND RURAL ORGANIZATION
W. R, CAMP. . ocoursonrvroanarsoonscsnsacsrenasasnns . ..Chief, Division of Markets

. Cotton Gradmg and Marketing

0. J. McCONNELL. .
Specialxst in Livestoek Marketing

CHas. S. JONES... .

W. W. GABNETT..... i, Agsistant Superintendent of Credit Unions
G. SHUMAKER ... . Assistant in Marketing Fruits and Vegetables
BoLLING HALL .. ..vvvrereneinonacnsnsans Assistant in Marketing Fruits and Vegetables
FARM MANAGEMENT .
T, M. JOENSON. cuueerronssneonnsanmaansasosansascsssoateanesaenmessan Agriculturist
FARM FORESTRY
HARRY B. KBAUSZ. ..ot vevnnencaasornnacss Ceeieeneae e Farm Forestry Specialist
FARM MACHINERY
E.R. RANEY.....ovcene e resenasrena Y ",Farm Machinery Specialist
BRANCH STATIONS .
R, W. COLLETT . ccverroanaranooncnotonns Assistant Director, in charge Branch Stations
P. T. MBACHAM. . .....Assistant Director Iredell Branch Station, Statesville
w. J. BROCKINGTON. ......... Assistant Director Pender Branch Station, Willard
C. B. ....Assistant Director Edgecombe Branch Station, Rocky Mount
E. G. J T T Assistant Director Granville Branch Station, Oxford
8. C. . .......Assistant Director Buncombe Branch Station, Swainanoa
H, BOCKER. s ccenorencrarosanes Assistant Director Black Land Branch Station, Wenona
FARM DEMONSTRATION WORK
C. R. HUDSON. s e ceeeesrriossasacassavosarsosssosnssnoanssanoanssssen State Agent
H. H. B. Masx e .Asgistant State Agent
B, S. MILSAPPS....0vossasvsranccererarntonsssssnssnss District Agent, Western Distriet
T. D. MCLEAN. . P i ereateeenenaaaas ... Distriet Agent, Central District
J. M. GRAY.... R District Agent, Mountain Distriet
0. F. McCRARY District Agent, Northeastern District
N. B. STEVENS District Agent, Southeastern District
HOME DEMONSTRATION WORK
MRS. JANE S. MCKIMMON. &t vuvenvaaseeeannnseasessasesoesnasasonesoeas State’ Agent
MRS, J. H, HENLEY .« tvrvveeetoroarananoncnsnssassne District Agent, Western District
Mgs. Lizzie R. EDGERTON. . . .District Agent, West Central District
M1SS LAURA M. WINGFIELD ...\ v euvavrontannrannnassens District Agent, Central District

Mgs. EstpLLE T. SMITH... v District Agent, Bast Central District
Mrs, CORNELIA C. MORRIS.....covtvvsvnreoscnnsaonnne District Agent, Eastern District



THE LIMITS IN HYBRIDIZATION OF VITIS ROTUNDIFOLIA
WITH RELATED SPECIES AND GENERA

FIRST REPORT"

L. B. DErsEN, Assistant Horticulturist

INTRODUCTION

The-investigational work with Muscadine grapes at the North Caro-
lina Agricultural Experiment Station has proceeded to a point where
it has become both desirable and necessary to determine at least the
approximate limits within which hybridization of individuals of this
species with other species, and even genera, can be effected. Such a
determination being made, there is no doubt that conclusions concern-
ing the most profitable course to pursue in the work of hybridization
can be drawn, thus gaining valuable information and time in the work
of improving this most important Southern grape.

Some work along this line has already been done, but because of the
meagre amonnt of literature on the subject and its evident lack of sup-
port in the form of results of systematic investigation, as well as for the
sake of collecting and preserving the facts concerning what has been
accomplished, a brief review of the work of earlier grape breeders with
special regard to the limits within which Vitis rotundifolia can be hy-
bridized will first be made.

A REVIEW OF THE WORK ON HYBRIDIZATION OF VITIS
' ROTUNDIFOLIA

1. Worx oF Van Burer, CLarksviLi, Ga., Prior.To 1868.

From all that we can learn of Van Buren’s work in hybridizing Vitis
rotundifolia, we find that he never was successful in producing a hybrid
of this with any other species.

2. Work or Dzr. Perer Wyrie, Cusster,-S. C., PrIOR TO 1877,

From the meagre evidence that is available of Dr. Peter Wylie’s work
on the hybridization of the Rotundifolia grapes, we learn that he was
without doubt the first to. produce hybrids with Vitis rotundifolia.
These hybrids were the progeny of Vitis vinifera crossed with pollen
from Vitis rotundifolia. '

Because of the brevity of the article in which Dr. Wylie sets forth his
conclusions drawn from work that he did with Vitis rotundifolia, the
last two paragraphs from his report on progress of his experiments in

* Oiiginal manuscript submitted for publication January, 1919.
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hybridizing this species of grape found on page 116 of the Am. Pom.
Soc. Report for 1871 are herewith reproduced.

My experience will go far to establish the following facts, viz.: that we
cannot fertilize the Scuppernong with the pollen from any other species, or
their hybrid varieties, or with male (staminate) hybrid Scuppernongs. Sec-
ond, that we can impregnate the Foreign, (witis vinifera,) with pollen from
the Scuppernong, producing thereby only male (staminate) plants, and imper-
fect hermaphrodife or pistillate plants, which bear no fruit. Third, that we
cannot impregnate Labrusca, Aistivalis, Cordifolia, or their hybrids with
Foreign (witis vinifera,) with pollen from Scuppernong. Fourth, that we can
fertilize both native and foreign and their hybrids, with male (staminate)
hybrid Scuppernong pollen, producing thereby prolific hybrid Scuppernong
vines. Fifth, that we can fertilize those prolific hybrid Scuppernong plants,
with pollen from the hybrid male (staminate) Scuppernong vines, thereby
giving more of the Scuppernong constitution to the progeny. I find that the
seed of the prolific hybrid Scuppernongs grow, and that you can impregnate
other varieties with pollen from prolific hybrid Seuppernongs.

Owing to variocus circumstanees, which I will not attempt to detail, I have
not pushed the production of prolific hybrid Scuppernongs, as rapidly as I
expected and desired. There is one difficulty in using the hybrid Scuppernong
pollen, where we have no hot-house; it blooms, like the Scuppernong, afier
nearly every other grape has done blooming; but, besides this difficulty, I have
lost many plants and seed already hybridized, from other sources.

Without a doubt but rather unfortunately, Dr. Wylie uses the term
Scuppernong as a specific (quite customary in his day and not.even now
completely eradicated from the vocabulary of the layman) instead of a
varietal name as we find it in our present-day nomenclature. - By keep-
ing this terminology clearly In mind, the five conclusions reached by Dr.
Wylie seem not as hazy and contradictory as might appear at first
glance. By substituting the words Vitis rotundifolia in place of his term
Scuppernong, these conclusions will read as follows: “First, that we
cannot fertilize Vitis rotundifolia with the pollen from any other species,
or their hybrid varieties, or with male (staminate) hybrid Rotundifolia
vines. Second, that we can impreguate the foreign, (witis vinsfera,)
with pollen from Vitis rotundifolia, producing thereby only male
(staminate) plants, and imperfect hermaphrodite or pistillate plants,
which bear no fruit. Third, that we cannot impregnate Labrusea,
Astivalis, Cordifolia, or their hybrids with Foreign (witis winifera,)
with pollen from Vitis rotundifolia. Fourth, that we can fertilize both
native and foreign and their hybrids, with male (staminate) hybrid Ro-
tundifolia pollen, produeing thereby prolific hybrid Rotundifolia vines.
Fifth, that we can fertilize those prolific hybrid Rotundifolia plantq
with po]len from the hybrid male (staminate) Rotundifolia vines,
thereby giving more of the Rotundifolia constitution to the progeny. I
find that the seed of the prolific hybrid Rotundifolia vines grow, and
that you can 1mpregnate other varieties with pollen from prolific
hybrid Rotundifolia vines.” :
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In the second conclusion, we see where Dr. Wylie successfully hy-
bridized Vitis vinifera with pollen from Vitis rotundifolia. From the
hybrid seeds he grew progeny which consisted of two types, namely:
male (staminate) plants and imperfect hermaphrodite plants which
bore no fruit.

Although these hybrid vines are nowhere described, any doubt as to
the authenticity of their hybrid nature is soon dispelled when we read
that the imperfect hermaphroditic plants bear no fruit. This means
that they were practically sterile. From our work with hybrids of this
nature to be published in another bulletin, we have observed that this
sterility is very pronounced and typieal in the ¥; hybrids and such
sterility should not oceur if his seedlings were not true hybrids.
Furthermore, in his last paragraph, Dr. Wylie clearly states that the
blooming period of these hybrid vines is like that of the “Seuppernong”
{meaning V. rotundifolia) which is later than that of nearly every
other species. With us V. rotundifolia begins to bloom fully two weeks
later than V. vinifera, and some of the hybrids also bloom at a similarly
late date. Unfortunately these Rotundifolia hybrid vines of Dr. Wylie
were lost to horticulture during a period of misfortune that befell that
great Grape Breeder.

From this data, meagre as it is, the evidence is quite clear that Dr.
Wylie must be recognized as having been the first to successfully hy-
bridize Vitis vinifera with Vitis rotundifolia pollen. '

Dr. Wylie failed completely to hybridize Vitis rotundifolia with
pollen from any species of Euvitis, their hybrids, and even from his
own male (staminate) hybrid Rotundifolia vines. He also failed ecom-
pletely to hybridize V. labrusca, V. wstivalis, V. cordifilia or any other
native species of Vitis or their hybrids with V. vinifera, with pollen
from V. rotundifolia. Tt seems his conclusions were based on insuffi-
cient experimental evidence because many such hybrids have since been
produced. »

From the very nature of the sterility of the ¥y hybrids with species
of Euvitis, and also from the fact that hermaphroditic varieties are
frequently subject to self-fertilization in the bud, Beach* (1), M. J.
Dorsey (2), Hedrick and Anthony (8), it seems rather doubtful whether
Dr. Wylie actunally produced the attenuated (prolific) hybrids as he
states in his fourth and fifth conclusions.

This resumé practically covers the most important part of Dr. Wylie’s
work in the hybridization of Vitis rotundifolia with related species and
genera. He performed much work and attempted to establish and
formulate limits beyond which hybridization cannot be effected, but fell
far short of attaining that end. His conclusions are, therefore, subject.
to revision.

* References to cited literature will be made by number.

2
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Six fruiting branches of as many vines which Dr.-Munson placed on the mar-
ket as being hybrids between V. rotundifolia and species of Buvitis. The
six varieties are known as follows: (1) Sanalba, (2) Labama, (3) La
Salle, (4) San Jaciqto, (5) San Melaska, (6) Sanmonta. Reduced.
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3. Work or Proressor A. MiLrarpET, FRANCE, SUBSEQUENT TO 1877

All we can learn of the work of Prof. A. Millardet on the hybridi-
zation of the Rotundifolia grape is that he never was suecessful in its
hybridization. He produced a lot of seedling vines which he fully be-
Jieved were irue hybrids but which we shall later learn were apparently
only direet descendants of Vitis rotundifolia. ’

4. Work or Dz. T. V. Muwson, Dexisow, Trxas, 1890-1900.

Tn 1891 Dr. T. V. Munson saved seed from fruits of a Scuppernong
vine which he presumed to have been pollinated and fertilized with
pollen from some near-by Post-Oak x Herbemont bybrid vines. From
the resulting seedlings of this lot he saved some 50 vines which he con-
sidered as hybrids, for a trial in his nursery. From these 50 seedlings
he finally selected two which he named La Salle and San Jacinto and
these he propagated and disseminated as his first hybrid varieties.

Tn 1898 Dr. Munson covered some flower clusters on the San Jacinto
vine with tissue paper bags and pollinated these with pollen from Bril-
liant, which is a Labrusca-Vinifera-Bourquiniana hybrid. From the
seeds produced by these clusters he grew some 200 plants from which he
selected 85 for trial in his nursery. From these he finally selected four
vines for propagation and dissemination and named them Sanalba,
Sanmelaska, Sanamonta and Sanrubra.

Dr. Muanson also made a number of hybrids between Vitis rotundi-
folia and Vitis munsoniana, chief among which is the DeSoto.

With the exception of the last one, one vine of each of the above
named varieties was secured by the North Carolina Experiment Station
in January, 1909, and these plants have since that time been constantly
under observation. After a time, the observations made gave rise to
some doubt as to their real hybrid origin, and more recently to a very
careful comparison of these vines with known hybrid material produced
in the breeding plots at this Station. These comparisons together with
conclusions drawn from them will appear in a separate bulletin which
will follow immediately. v

Although we regret it very much, suffice it to say here that while Dr.
Munson firmly believed he had produced hybrids between V. rotundi-
folia and species of Euvitis and disseminated his choicest selected vines
as such, these vines are not true hybrids but only seedling vines directly
descended from the Musecadinia group. i

5. Work or THE NorTH CAROLINA AGRICULTURAL EXPERIMENT STATION
1911 awp 1912.

The North Carolina Agriculturai Experiment Station began (4) its
work in the hybridization of Vitis rotundifolia with related species in”
the spring of 1911. During this season, all of the work was confined to
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an ‘effort to hybridize the variety Scuppernong with pollen from Vitis
wstivalis, Vitis cinera, Vitis bourquiniana variety Herbemont and
from the Labrusca-Vinifera hybrid variety Niagara. No hybrid fruits
were secured from these crosses. The one seedling vine that was re-
ported as having been secured from the Scuppernong-Herbemont cross
proved itself in later years to be only a straight seedling of Vitis
rotundifolia.. :

In 1912 the effort to hybridize the variety Scuppernong was repeated.
Seuppernong flowers were again dusted with pollen from Vitis astivalis,
Vitis bourquiniana variety  Herbemont and from the Vinifera-La-
brusea-Astivalis hybrid variety Winchell. -No hybrid fruits were se-
cured from this work.

Two other erosses, Herbemont and Winchell varieties crossed with
pollen from a light-colored staminate vine of Vitis rotundifolia, were
made during this season but were not reported because no definite con-
clusions had been reached in regard to their character up to the time of
publishing the last report.

The conclusions drawn in 1914 were to the effect that the variety
Scuppernong would not readily hybridize with pollen from V. wstivalis,
V. cinerea, V. bourquiniana var. Herbemont and the hybrid varieties
Niagara and Winchell. These conclusions have been substantiated by
the more extensive work of subsequent years. :

6. WoRrRx OF THE VITICULTURAL DivisioN oF THE U. S. DepaARTMENT oF
Agzicurrurs, 1911-1917.

The Viticultural Division of the U. S. Department of Agriculture
"began its work on the hybridization of Vitis rotundifolia with species of
Euvitis in 1911. A brief discussion of this work follows.

In 1911 the efforts of hybridizing V. rotundifolia were reported as
having resulted in a complete failure.

TIn 1912 one supposed hybrid was secured, a cross between the Rotun-
difolia Munsoniana hybrid variety Eden as the female parent and V-
vinfera variety Flame Tokay as the pollen parent. This supposed hy-
brid is deseribed thus, “While it is distinct from other Muscadine seed-
lings of Eden parentage, it is predominantly Muscadine in character
and shows no resemblance to Flame Tokay except in leaves.” From the
description of this vine and with a fairly good knowledge of the char-
acter of these hybrids in general, we should assume it to be probable.
that this supposed hybrid is similar to those produced by Professor A.
Millardet of France and those produced later by Dr. T. V. Munson of
Denison; Texas, which will be found discussed under the caption “False
Hybrids” in the succeeding bulletin on “Some F; Hybrids between Vitis
Rotundifolia and Related Species.””

The Department reports that in 1913 twenty-two hybrids were pro-
dueed, of which only eight survived the vicissitudes of the seed bed.
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Seven of these surviving vines are said to be of Olivetie de Vendemain
parentage; no mention is made of the other parent vine. The offspring
of this Olivette de Vendemain are described as “Variable in vigor and
character, some being vigorous and others weak; some are more Vinifera
in type and others more Muscadine.” The eighth seedling was the re-
sult of crossing the variety Seuppernong with pollen from the variety
Winchell. This seedling is reported as being the only hybrid that has
been ‘secured by the Department from Scuppernong parentage. It is
described thus: “It resembles Winchell more than Scuppernong, though
from a Scuppernong seed.” The description of this vine, meagre as it
is, when compared with the deseription of a similar but reverse cross,
Winchkell x Rotundifolia produced by the North Carolina Agrieultural
Experiment Station in 1912 and which will be found described in the
succeeding bulletin, seems sufficient to warrant calling this seedling a
true hybrid. ,

The Department reports that in 1914 the following hybrids were pro-
duced and now are growing at Willard, N. C.:

2 seedlings of Eden X Maravilla de Malaga.
1 seedling of Thomas X Rodites.

3 seedlings of Thomas X Carignane.

-1 seedling of Thomas X Noah.

1 seedling of V16 R6 B2 X Carignane.

3 seedlings of V17T R6 B2 X Terret Monstre.

In 1915 seventy hybrid seedlings were produced which are represented
by the following Euvitis varieties:

Muscat of Alexander_______ e _- (V. vinifera)

Calabrian ___ . . ____ (V. vinifera)
Ferrara .__. I, — (V. vinifera)
Rodites .o __ i R — - (V. vinifera)
Semillon - (V. vinifera)
White Hanepoot - .. e (V. vinifera)
Prune de Cazouls. el ———_-(V. vinifera)
Huaseo oo —— _(V. vinifera)
Winchell ) . - (Labrusca-Vinifera-Zstivalis)
Goethe . . : -—--(Vinifera-Labrusca)
Brilliant. —- (Labrusca-Vinifera-Bourquiniana)
Catawba o em (Labrusca-Vinifera)
Tona (Labrusca-Vinifera)
IV o (Labrusca-Aistivalis)

In 1916 a larger crop of hybrid seeds were secured and many seedlings
are reported to be growing.

In all of the hybridization work, only imperfect hermaphroditic
Muscadine vines were used as the female parents because of their
diceciousness, and reciprocal erosses apparently were not attempted.
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The Department reports that of the commercial varieties, Thomas
seems the most congenial to the pollen of Euvitis varieties, although
some Muscadine seedlings seem even more promising for work in bybridi-
zation. »

It will be noticed from the foregoing that the given varieties of
Euvitis will easily fall into two categories; namely, those of the pure
species of Vitis vinifera, and those that are of hybrid origin. Thus only
one pure species, Vitis vinifera, is represented in all of this work and
.all of the other Euvitis varieties, with only one exception (Ives), also
contain some blood of the Vitis vinifera species.

While these results represent a large amount of work and are of much
practical importance and value, yet that broader field which pertains to
different species and genera and reciprocal erosses seems to have been
entirely neglected. Results secured from hybrid varieties always will
represent what can be done with that or a similar variety and no more,
except where bridging becomes a necessity. :

This concludes the review of the work on the hybridization of Vitis
rotundifolia with related species as has been reported from time to time
in' Horticultural literature.

WORK DONE AT THE NORTH CAROLINA EXPERIMENT
STATION 1912-1918 INCLUSIVE S

1. Score or TEE WORK IN HYBRIDIZATION.

From a commereial point of view, the Rotundifolia grapes have
proven their worthiness of a place in our permanent national horticul-
ture. The layman has begun to appreciate the real economic value of
the vine and his demands for the products of this grape are large and
ever on the increase. As mever before people all over the world are
looking upon Vitis rotundifolia as a new, distinet and valuable asset to
our viticulture.

Although Vitis rotundifolia is so valuable and so full of greater
promise, it is defective notably in the unimproved state of the vine and
natural undesirable characters of the fruit. The former is easily over-
come, but the latter is difficult to eradicate. . Improvement has become
the pass-word among viticulturists. There are, however, many ways of
improving a plant. Hybridization is one of these and a fruitful source
of variation. The scope and object of this article will be an attempt to-
discuss, in part, the limits of hybridization of Vitis rotundifolia with
related species and genera. By knowing the limits in hybridization and
the comparative ease or difficulty with which hybrids of known parent-
age can be secured, much unnecessary work and vexation may be spared
the practical grape breeder. :
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9. MaTeriaLs AND MerHODS USED.

In order to study the limits in hybridization of a particular species.
of plant, it becomes imperative to collect for study and use as many
of its allied species, genera and hybrids as is practicable. Consequently,
we have made a collection of as many of the varieties and species of
Vitis and hybrids with Vitis rotundifolia and some species of Partheno-
¢issus and Ampelops1s as were possﬂ)le to obtain and grow under our
local conditions. Many of the species come from distant States, but most
of these so far studied and to be reported on in this bulletm with the
exception of Vitis vinifera and named varieties of other species are
native vines of local habitat. The behavior of other species in hybridi-
zation toward Vitis rotundifolia will be reported on in future publica-
tions.

The varieties, species and genera reported on in this bulletin are as
follows:

(a) Vitis rotundifolia.
(b) Rotundifolia-Munsoniana hybrids.
" (e¢) Vinifera-Labrusca-Zstivalis hybrid, variety Winchell.
(d) Vitis bourquiniana, variety Herbemont.
(e) Vitis vinifera, variety Malaga and two of its seedlings.
(f) Vitis labrusca, native species and the two varieties, Concord and Lutie,
(g) Vitis cordifolia, native species.
(h) Vitis cinerea, native species.
(i) Vitis sestivalis, native species.
(j) Parthenoeissus quinguefolia (Planch.), native species (Virginia Creeper).
(k) Parthenocissus tricuspidata (Planch.) (Boston Ivy).
(1) Ampelopsis heterophylla (Sieb. & Zucc ), variety Elegans (Xoch)
(Variegated Ivy).

The methods used in all of the hybridization work are those that are
commonly in vogue (See also Breeding Southern Grapes, Journal of
Heredity, Vol. VIII, No. 6). The bags employed for this work were
made of what is commercially known as Pacific Lawn.

3. Resvrrs SECURED FrROM 1912 To 1918, INCLUSIVE.

Vinifera-Labrusca-Zstivalts Hybrid Var. Winchell X Vztzs
Rotundifolia

In 1912 Winchell (Vinifera-Labrusca-Astivalis) vines were used as
the female parent and a light-colored male vine (Rotundifolia) was
used as the pollen parent. Out of 99 seeds, 34 plants were secured, but
as the female parent vines were of a hermaphroditic and self-fertile
variety, the number of hybrid vines in this lot was subject to some
doubt. Because of the poor conditions existing in the seed-bed, most of
the seedlings of this cross perished. Eleven vines were finally trans-
planted to the nursery for study. Later on it developed that ten of these
eleven seedling vines were direct selfed descendants of Winchell, but one
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of the eleven was a true hybrid. This hybrid plant is living and healthy
at this date. This is the first true Rotundifolia hybrid with the native
Euvitis grape (although of hybrid origin) that is recorded. It will be
found fully described in our succeeding bulletin entitled, “Some F,
Hybrids Between Vitis Rotundifolia and Related Species.” In the
spring of 1916 the variety Winchell was again used as the female parent
plant and two self-fertile seedlings (Rotundifolia) were used as the male
parent.

The first cross, Winchell x I-1 (light colored seedling of Scupper-
nong x Hope), resulted in 378 seeds. Of these, 79 hybrid geedlings that
were strong enough to set in the nursery were .obtained.

The second cross, Winchell x G-52 (dark colored seedling of Thomas x
Hope), resulted in 34 seeds. Among the resultant seedlings from this
lot, only one strong hybrid was obtained and transplanted to the
nursery. v

Vitis Rotundifolia X (Vinifera-Labrusca-Zstivalis Hybrid) Var.
' Winchell

In order to test the possibility of a reciprocal eross (V. rotundifolia x
Winchell), two Rotundifolia seedlings X-82, a seedling of Scuppernong
crossed with Light Male No. 2, and a dark selfed seedling of Hope were
nsed in 1916. The first, an imperfect hermaphroditic vine (X-32), had
ten bags covering twenty flower clusters. The flowers on these clusters
were haud pollinated every morning with fresh Winchell pollen. Nome
of the flowers developed fruit.

The dark seedling of Hope, a perfect flowering vine, had only one
flower cluster prepared and it was crossed with Winchell pollen. No
fruit set on this cluster.

Thus far our effort to hybridize Vitis rotundifolia with Winchell
pollen has met with only negative results. Dearing (5) reports the
production of some hybrid vines from Vitis rotundifolia crossed with
Winchell as the male parent. * It is guite apparent that hybrids of this
reciprocal cross are rather difficult to obtain.

Vitis Bourquiniana Var. Herbemont X Vitis Rotundifolia

In 1912 Vitis bourquiniana var. Herbemont was used as the female
parent and erossed with V. rotundifolia, Light Male vine No. 2. Tn the
fall of the year 28 seeds were harvested. Of these 28 seeds only two
germinated and these died soon afterward.

In 1913 Herbemont was crossed with V. rotundifolia, Light Male'vine
No. 1, as the pollen parent.. Four clusters of the Herbemont vine were
emasculated and later crossed with pollen from the male vine.. In the
fall 19 seeds were gathered from this cross and out of this lot of seeds
in 1914 one true hybrid vine, strong enough to withstand the vicissitudes -
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of the seedbed, was secured. This hybrid vine 1§ living today and will
be fully discussed in our succeeding bulletin. This is the first Herbe-
-mont-Rotundifolia hybrid that was ever produced and recorded.

Tn 1916 and 1917 Herbemont was again crossed with V. rotundifolia,
(3-52 being the male parent. Five flower clusters on the Herbemont
vine were prepared in 1916 and later eross-pollinated with pollen from
G-52. - A total of 35 seeds was harvested and from this lot of seed 7
fairly strong hybrid vines were secured. Seven flower clusters on the
Herbemont vine were prepared in 1917 and again cross-pollinated with
pollen from G-52. A total of 86 seeds was harvested from this cross but
only 5 fairly strong hybrid vines were secured. Of these two lots of
hybrid vines only seven vines are at present (1919) alive. Most of the
hybrids of Herbemont with V. rotundifolia are constitutionally weak
and only a comparatively few seem able to survive.

Vitis Rotundifolia X Vitis Bourquianiana

The results of the reciprocal eross V. rotundifolia x V. bourquiniana
var. Herbemont have been altogether negative thus far. In 1916 two
Rotundifolia seedlings, X-32 and a perfect flowered selfed seedling of
Hope, were used. Ten bags covering 20 flower clusters were applied
to the vine X-32 and four bags covering as many flower clusters were
applied to the perfect flowered seedling of Hope. The expanding flowers
were in due season dusted with fresh pollen from the variety Herbe-
mont. No fruits were secured from either of these pollinations.

In 1917 three flower clusters on a Seuppernong vine* which had been
forced in the greenhouse were bagged and cross-pollinated with Herbe-
mont pollen. During the same season seven flower clusters on a Scup-
pernong vine in' the vineyard were bagged and cross-pollinated with
Herbemont pollen. N-28 and O-23, two seedlings of Scuppernong x
Dark Male vine No. 1 had one flower cluster each bagged and erossed
with Herbemont pollen. E-19, a seedling of Thomas x Light Male vine
No. 2 also had two flower clusters treated in the same manner. Not one
berry was produced in all of these crosses.

Rotundifolia-Mun&om'ana Hybrid X Vitis Bourquiniana

In 1917 three flower clusters of the variety Eden, a Rotundifolia-
Munsoniana hybrid, were bagged and eross-pollinated with Herbemont
pollen. No fruit was secured from this cross. '

* This Scuppernong vine was grown in a box and some time. during the month of
February was placed in the greenhouse for forcing. In order to ascertain whether this
forcing might exert any evil influences in regard to the production of fruit, one flower
cluster was cross-pollinated with normal Rotundifolia pollen and typical fruit was ob-
tained. The vine, therefore, was in proper condition to enter into the experimental
work.
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To obtain this vreciprocal

cross is apparently a. much-

greater task than to obtain the
original ecross where Herbe-
mont is used as the female
parent.

Vitis Vinafera X Vitis
Rotundifoha

In 1916 three flower clusters
on an imperfect hermaphroditic
Vinifera vine, Malaga Seed-
ling No. 1, were prepared,
covered and later eross-pollin-
ated with pollen from the Ro-
tundifolia vine I-1. Four sim-
ilar flower clusters were cross-

pollinated with pollen from.

G-52. In the fall 16 seeds were
obtained from the cross with
I-1 and 15 seeds from the cross
with G-52. All the seeds grew
in 1917 and 26 -were set in the
nursery for study.

During this same season
(1916) Malaga Seedling No. 1,
as well as Malaga Seedling No.
3 which will be found men-
tioned later, have been thor-
oughly tested for any signs of
self-fertility, and both vines
have proven to be practieally
incapable of producing seed by
themselves. Knowledge of this
sort ig of tremendous impor-
tance for the breeder because
much labor, time and material
can be saved by circumventing
the process of emasculating the
flowers. The results obtained

- with Malaga Seedling No. 3 in
1917 amply justify this con-
tention.

In 1917 this seedling was
cross-pollinated = with  pollen

A Vinifera-Rotundifclia seedling vine two-
years of -age with eight of its flower
clusters bagged for a test in self-fertil-
ity. Reduced.
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from I-1: Six bags were used and as many clusters treated. These
fowers were not emasculated as were the preceding ones, but had the
foreign pollen administered to them as soon as they had opened. From

A fruit cluster from Malaga Seedling No. 3, whose self-sterile flowers had been.
bagged and treated to pollen from a Rotundifolia vine, showing how readily
some Vinifera varieties will produce fruit with pollen from V. rotundifolia.

‘Reduced.

-this eross 218 seeds were obtained and of the resulting hybrid seedlings
52 were set in the nursery. Four of these died from drought during

. the summeér of 1918.
In 1917 Malaga also was used as a female parent. Four flower clus-
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ters were cross-pollinated with I-1 and eight similar clusters were cross-
pollinated with G-52. From these covered and eross-pollinated clusters
93 and 143 seeds respectively were obtained.

Because of limited available space in the nursery in 1918, only 14 {rue
hybrids of the Malaga x G-52 cross were retained and none of the seed-
lings of the Malaga x I-1 eross were planted.

Vitis Rotundifolia X Vitis Vinifera

In 1917 one flower clusier on the forced Scuppernong vine in the
greenhouse was bagged and cross-pollinated with pollen from Malaga.
No fruit developed. ‘

The same year W-88, a seedling of Scuppernong x Dark Male No. 1,
was used as the female parent and Malaga was used as the male parent.
Seven flower clusters on W-38 were bagged and pollinated with fresh
pollen from the Malaga vire. One fruit developed from this work, but
not as the result of hybndlzatlon

Five flower clusters on G-12, an imperfect hermaphrodltm geedling of
Thomas x Hope, were bagged and pollinated with Malaga pollen. No
fruit resulted.

Five flower clusters on the Flowers vine were bagged and pollinated
with Malaga pollen. No fruit developed from this work.

Ten flower clusters on the Oberlin vine, a Rotundifolia variety orig-
inally found growing wild in Oberlin and only about one mile from the
college campus, were bagged and pollinated with Malaga pollen. From

. this work three berries developed and ripened, from which five seeds were
secured. These seeds were planted and in 1918 two true hybrid vines
were obtained. These two vines are still growing and will be more fully
discussed in our succeeding bulletin.

In 1918 ten flower clusters on the Oberlin vine were again bagged
and pollinated with Malaga pollen, but no fruit developed from this
work.

From the results of the preceding efforts we find that the reciprocal
cross, Vitis rotundifolia x Vitis vinifera, although difficult to obtain
can be effected. Dearing (3) finds certain varieties of both species more
congenial to hybridization than others.

Vatis Labrusca X Vitis Rotundifolia

In 1917 ten flower clusters on a Concord vine (V. labrusca) were pre-
pared, bagged and pollinated with pollen from G-52. In the fall of the
year 130 seeds were obtained and planted. From this lot of seeds 12
true hybrid seedlings were obseived to grow; others may have germi-
nated but were not recognized as such before their death. Only five of
the hybrids were strong enough to be transferred to the nursery.

Ten flower clusters on a native imperfect hermaphroditic vine (V.
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labrusea) were bagged in 1917 and dusted with pollen from G-52. From
this work no fruit was obtained.

In 1918 twenty-two flower clusters on the same native Labrusca vine
were bagged and the flowers were dusted with pollen from I-1. In the
fall of the year fruit was taken from seven of the bags and a total of 83
seeds was obtained. All of these seeds are the result of a cross because
the mother vine which bears reflexed stamens has proven itself to be
absolutely self-sterile.®

In 1918 eleven flower clusters on the variety Lutie (V. labrusca) were
prepared, bagged and dusted with pollen from I-1. From this work 283
seeds have been obtained. - These seeds will be planted in 1919 and the
hybrid character of the seedlings noted.

Vitis Rotundifolia X Vitis Labrusca

In 1917 four flower clusters on I1-1 were prepared, bagged and polli-
nated with Coneord pollen.. No fruits developed from this work.

In 1918 six flower clusters on a forced Scuppernong vine were bagged
and pollinated with Lutie pollen. Again no fruits developed. ‘

From the results of this work we again see a difficulty in securing the
reciprocal cross, V. rotundifolia x V. labrusca.

Vitis Bstivalis X Vitis Rotundifolia

Tn 1918 nine flower clusters on a native imperfect hermaphroditic As-
tivalis vine were bagged and cross-pollinated with pollen from I-1. Tn
eight of these bags no fruit developed and in the ninth bag a small
cluster of apparently normal fruit developed. This cluster yielded 20
seeds which will be planted, and the resulting seedlings will be keenly
watched and examined for hybrid characters.t

Vitis Rotundifolia X Vitis Hstivalis

Tn 1917 one flower cluster on a seedling Rotundifolia vine, N-28, one
on another seedling, K-19, and seven on Scuppernong were bagged and
dusted with fresh pollen from a staminate Astivalis vine. No fruits
developed in any of these bags.

In 1918 eight flower clusters on Scuppernong and ten on the variety
James were bagged and treated as before. The bags on the Scuppernong
vine yielded no fruit while only one bag on the James vine yielded but
two berries. Itisto be regretied that this bag, together with its contents,
disappeared just when the fruit was ripening on the vine.

* Since the manuscript for this bulletin was prepared these seeds have germinated and
after a careful examination of them all possible doubt as to their hybrid nature has been
dispelled. .

+ Since the manuseript for this bulletin was written these seeds were planted and nine-
teen of them germinated. Most of these seedlings are constitutionally weak and thus far
only mine have survived, but all of them have proved to be true hybrids with Vitis rotun-
difolia.
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Rotundifolia-Munsoniana Hybrid X Vitis Fstwalis

In 1917 two flower clusters on the variety Eden were bagged and
dusted with fresh ZBstivalis pollen. No fruit developed in these bags.

Tn 1918 ten more flower clusters on the same Eden vine were bagged
and treated as before. One fruit developed, from which one seed was-
obtained. This seed will be planted and the resulting seedling, if it
survives, will be studied and-duly examined for hybrid characters.

Vitis Cordifolia X Vitis Botundifolia

Tn 1917 ten flower clusters on a mative imperfect hermaphroditic
Cordifolia vine were bagged and dusted with pollen from G-52. In the
fall some fruit was harvested and a total of 12 seeds was obtained.
These seeds were planted and five seedling vines resulted. Of these
only two survived the seedbed and were set in the nursery. They will be
described more fully in our succeeding bulletin. .

Tn 1918 ten flower clusters were again bagged on the same Cordifolia
vine and later dusted with pollen from I-1. In the fall fruit was
harvested from each of the bags and a total of 174 seeds was obtained.
These seeds will be planted -and the resulting: seedlings will be duly
cared for. ] . .

Vitis Rotundifolia X Vitis Cordifolia

In 1917 fourteen flower clusters on a Scuppernong vine were bagged
and dusted with pollen from a staminate Cordifolia vine. No fruit
developed from this work. In 1918 eight flower clusters were - again
bagged on a Scuppernong vine and dusted with pollen from a staminate
Cordifolia vine. Again no fruit developed. Here we once more encoun-
ter difficulty in obtaining the reciprocal cross, V. rotundifolia x V.
cordifolia. ‘
Vitis Cinerea X Vitis Rotundifolia

Tn 1917 fourteen flower clusters on a native imperfect hermaphroditic
Cinerea vine were bagged and later dusted with pollen from perfect
flowered Rotundifolia vines. No fruits were produced in any of these
bags. In 1918 three flower clusters on another imperfect hermaphroditie
Cinerea vine were bagged and later dusted with Rotundifolia pollen. No
fruits were produced in these bags. ~

Vitis Rotundifolia X Vitis Cinerea

Tn 1916 six flower clusters on P-48 were bagged and later dusted with
fresh pollen from a staminate Cinerea vine. No fruits developed in
any of these bags. In 1917 two flower clusters on N-28, one on E-19, one
on James, five on X-32 and seven on Scuppernong vines were bagged and
dusted with fresh pollen from a native staminate Cinerea vine. No
fruits developed in any of these bags. In 1918 ten flower clusters on the
James variety were bagged and later dusted with pollen from a native
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staminate Cinerea vine. From these bags one normal berry was taken in
the fall. This berry contained three apparently normal seeds. These
will be planted and the resultant seedlings will be watched with interest.*

Rotundsfolia-Munsoniana Hybrid X Vitis Cinerea

In 1917 eight flower clusters on the variety Eden were bagged and
later dusted with pollen from a staminate Cinerea vine. No fruit
resulted from this work.

Winchell-Rotundifolia Hybrid X Vitis Rotundifolia

In 1917 two flower clusters on the Winchell-Rotundifolia hybrid of
1912 were bagged and dusted with Rotundifolia pollen and one berry
resulted. From this berry one seed was obtained. This seed was
planted and a seedling resulted which will be more fully deseribed in
our next bulletin. In 1918 five flower clusters on the same vine were
again bagged and dusted with pollen from Rotundifolia vines. Three
berries set. Two of these berries were lost through the hands of irre-
sponsible persons. From the third berry one seed was obtained.

Several berries developed on this vine during this season as a result of
the activities of natural agents of eross-pollination. Because this vine
is completely self-sterile and is entirely surrounded by thousands of
Rotundifolia seedlings and will cross with V. rotundifolia, and as the
blooming period of this hybrid and that of the Rotundifolia vines prac-
tically coincide, we assume that these berries, which developed under no
human control, are the natural results of cross-pollination with Vitis
rotundifolia. Three fruits of this type have been produced from which
three seeds have been obtained.

Vitis Rotundifolia X Herbemont-Rotundifolia Hybrid

In 1916 two flower clusters on & seedling vine of Hope parentage were
bagged and dusted with pollen from the Herbemont-Rotundifolia hybrid
of 1913. No fruit set from this pollination. In 1917 eight flower clus-
ters on Scuppernong vines, one on N-28, one on O-23 and three on
Eden were bagged and dusted with pollen from this Herbemont-Rotundi-
folia vine. One fruit set on the Scuppernong vine, which yielded one
seed. No fruits were obtained from any of the other cross-pollinations.
Although very little fruit set, we have learned that Vitis rotundifolia
will oceasionally cross with its F; generation with V. bourquiniana.

Vitis Rotundifolia X Vinifera-Rotundifolia Hybrid

In 1918 four flower clusters on K-19 were bagged and dusted with
pollen from the Vinifera-Rotundifolia hybrids of 1917 origin. Two

» Since the writing of the manuscript for this bulletin one of these three seeds bas
germinated. This seedling from all appearances is a irue Rotundifolia and therefore mot
of hybrid origin.
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berries resulted from this cross, from which two seeds were obtained.
Here again we have evidence of Vitis rotundifolia hybridizing with its
F; generation hybrid vines.

Parthenocissus Quinquefolia (Planch.) X Vitis Rotundifolia

In 1916 eleven flower clusters on a native vine of Parthenocissus
quinquefolia (Planch.) were bagged and the flowers, 410 in number,
were carefully emasculated and later, when the pistils matured, pollen
from some Rotundifolia vine was applied. No fruits developed in any
of these bags.

Vitis Rotundifolia X Parthenocissus Quinquefolia (Flanch.)

In 1916 nine flower clusters on a Flowers vine were bagged and
dusted with fresh pollen from P. quinquefolia. No fruits developed in
any of these bags. Four flower clusters were also bagged on Munson’s
Sanmonta vine which in all probability is a Rotundifolia-Munsoniana
hybrid. The flowers were dusted with fresh pollen from P. quinquefolia.
No fruits developed in any of these bags. Our efforts so far have been
fruitless with both crosses.

Parthenocissus Tricuspidata (Planch.) X Vitis Rotundifolia

In 1916 ten flower clusters (460 flowers) on a local vine of Partheno-
cissus tricuspidata were carefully emaseulated and as the pistils matured
they were dusted with pollen from a Rotundifolia vine. Nome of these
flowers produced a berry.

Vitis Rotundifolia X Parthenocissus Tricuspidate (Planch.)

In 1916 six flower clusters on the variety Flowers were bagged and
dusted with fresh pollen from P. tricuspidata. No fruits developed in
these bags.

Five flower clusters on the variety Sanmonta were bagged and dusted
with pollen from P. tricuspidata. No fruits developed from any of these
flowers. ‘ ’

Our effort so far to hybridize Parthenocissus tricuspidata with V.
rotundifolia and vice versa has proven fruitless.

Ampelopsis Heterophylla (Sieb. and Zuce.) Variety Elegans
(Koch) X Vitis Rotundifolia

Tn 1918 four flower clusters on a vine of Ampelopsis heterophylla
(Sieb. and Zucc.) variety Elegans (Koch) were carefully emasculated
and dusted with pollen from V. rotundifolia. No fruits devéloped from
any of these flowers.
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4., OBSERvVATIONS AND Discussions.

While attempting the work of finding limits in the hybridization of
Vitis rotundifolia with related species and genera, the following obser-
vations and deductions were made. '

a. In order to adhere strictly to the letter and object that is before
us, only pure species so far as possible were used. ‘Whenever varieties
of Euvitis are mentioned in connection with species, Vinifera excepted
because these constitute the species, the evidence thus secured should be
looked upon as pertaining to the variety only. Thus the varieties Con-.
cord and Lutie have been utilized in hybridization work with V. labrusca.
Now it is generally recognized that nobody can say with absolute cer-
tainty that these varieties are pure Labrusca and that no Vinifera blood
is in any way mixed up with them.

Again, as V. rotundifolia will hybridize more readily with some
species than with others, so these varieties, if tainted with blood of
another species may be either positively or negatively affected in regard
to their hybridizing qualities. For example, V. vinifera vines will read-
ily hybridize when V. rotundifolia pollen is used while V. labrusca vines
cannot as readily be hybridized. Now Winchell, a Vinifera-Labrusea-
stivalis hybrid, is readily hybridized with V. rotundifolia pollen; and
is it not possibly because of the presence in the hybrid of Vinifera blood?

b. In hybridizing perfect flowered varieties when the species are
divergent in character, it has been found advisable for the sake of
economy in time and labor not to lay too much stress on the absolute
eradication of pollen from the emasculated flowers at the expense of
possibly injuring their delicate pistils. We have discovered and possess
evidence which shows that Rotundifolia hybrids are not composed of all
dominant characters as has long been supposed, but that they are more
of an intermediate type and an experienced eye can readily pick them
out from a mixed lot of vines.

¢. When hybridizing different species it is advisable to have at hand
the freshest pollen obtainable. This may be accomplished in several dif-
ferent ways, chief among which are the following: (1) by forcing late
blooming vines in an artificially heated glass house, (2) by retarding the
blooming period of early flowering vines, (3) by diligent search for the
latest flower clusters on early blooming vines, (4) by forcing, if possible,
a second erop of flower clusters on a vine, (5) by collecting and storing
the pollen from early blooming vines for later use.

d. Some varieties are frequently found that will not readily yield
positive results in hybridization, while others of the same species may be
found that will. For example, the variety Scuppernong with us has not
yielded to the pollen of V. vinifera while our Oberlin vine has produced
three berries. Deering (5) mentions a similar experience.

We (6) have found a vine of our own production which, aceording to
our knowledge has not yet been fertilized with pollen from other vines
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of its own species, but it never fails to set fruit with its own pollen.

- Very often when it seems impossible to secure a hybrid, when all con-
ditions seem to be complied with, the reverse cross might yield abundant
results. As an example of this kind we may cite such as V. vinifera, V.
bourquiniana, V. labrusea, V. cordifolia and probably others which
readily hybridize with V. rotundifolia and V. munsoniana when the
latter two species are used as the pollen parents, but will not hybridize
as readily when the positions of the parents are reversed.

e. The hybridizer must not be easily discouraged when positive results
are not immediately forthcoming. He must try and try again until
success follows his efforts. In the case of the Rotundifolia-Vinifera
hybrid, when Vinifera was used as the male parent, we worked with 28
flower clusters which comprised no less than 500 individual flowers
before a hybrid was secured.

f. When hybrid seeds have finally been secured, great care must be
exercised in the handling of the seedbed, otherwise untoward conditions
may kill the hybrid vines and pullify all the previous work. The damp-
ing-off disease is the archenemy of the seedlings in the seedbed, and to
protect the young plants from it requires the greatest of care and
vigilance. With the amateur, the word hybrid is very often considered
as almost synonymous with great vigor and strength, and the fact that
hybrids of wide parentage ofter require the greatest of care and protec-
tion is learned only when too late.

g. Occasionally when we sow seeds of supposedly hybrid origin and
when the utmost care has been bestowed on the emasculation of hermaph-
roditic grape flowers, we get a mized lot of selfed seedlings, together
with hybrids, if by chance such were produced. Beach (1) mentions
this self-fertilization of the grape flowers in the bud in the case of
the variety Mills, Dorsey (2) in the case of the varieties Concord and
Hubbard Seedless, Hedrick and Anthony (3) mention other varieties of
Euvitis behaving similarly. Our self-fertile varieties and seedlings of
V. rotundifolia have proven to be no exception to this fertilization in the
bud. Euvitis varieties with us have likewise given similar results. If
this phenomenon is not earefully considered, we may be led into errone-
ous deductions in regard to the transmission of characters from the
parental to the F; generation vines. When two varieties of the same
species are to be hybridized, the selfed seedlings may not be detected
and contradictory results may develop; if, however, the parental vines
are of widely different types, the two kinds of offspring seedling vines
can generally be recognized at once by their general appearance. It is
here that several prominent Rotundifolia grape breeders apparently
have fallen into erroneous conclusions.*

k. Finally the hybrid nature of a seedling is proof positive that
hybridization has been effected between two given individuals.

* See False Hybrids in our next bulletin which will be entitled, “Some F Hybrids be-
tween Vitis Rotundifolia and Related Species.”
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SUMMARY

Asa result of our efforts to determine the limits in hybridization of
Vitis rotundifolia with related species and genera, we have come to
conclusions which may be summarized as follows:

1. Vitis rotundifolia will hybridize with V. munsoniana and some
species of Euvitis, namely: V. vinifera, V. bourquiniana, V. labrusea,
V. cordifolia, and V. wstivalis, also with the varieties Winchell, Concord,
and others. Other species will be reported on later as time and matenal
will permit.

2. It is doubtful if V. rotundifolia will hybrldlze with all species of
Vitis.

3. Our efforts so far indicate that V. rotundifolia will not hybridize
either way with Parthenocissus quinquefolia (Planch.), P. tricuspidata
(Planch.) or Ampelopsis heterophylla (Sieb. and Zuce.) var. Elegans
(Xoch).

4, Vitis rotundifolia will hybridize with its own Fy hybrlds with
other species of Vitis,

. Vitis rotundifolia when used as the male parent will hybridize
quite readily with some species of Euvitis, but when used as the female
parent it will hybridize only rarely. Some combinations seem more
congenial for hybridization than do others.

6. The results that are reported in this bulletin do not establish any
limit, but will indicate what may be expected in the hybridization of
V. rotundifolia with the mentioned related species and genera.
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