MR. GERMANY: Yes, we do use a water lilter  Our mam prob-
lem is corrosion of the electrodes. 1 think they will get this fault work-

ed out 1n the near future.

MR JAMES WELLS: 1 missed your information as to the time
you took your cuttings When do you start and how long do you con-
tinue?

MR. GERMANY: In our particular area we can start sometime
around the tirst ol July and continue right on until frost atound the
tirst ot December, although I don’t believe timing makes a lot ot dil-
[erence.

MODERATOR FULEMER: That 1s all the time we will have
alloted tor discusston  Thanks again, Mr. Germany, for a most inter-
esting talk.

The Agricultural Research Service ot the United States Department
of Agriculture 1s currently engaged mn a most interesting project in hy-
bridizing and breeding hardier and better torms ol evergreen Berbeiis
and Mahonia. We are lortunate in having with us, Toru Arisumi,
(rom the Station at Worthington, Ohio, who wtll talk about some ol
the objecuves and problems of the program.

Mr. Ansunu then presented his address on “Some Breeding Ob-
jectives for the Improvement ot Berbernrs and Mahomia”  (Applause)

SOME BREEDING OBJECTIVES FOR THE IMPROVEMEN'T
OF MAHONIA AND BERBERIS
Toru ARISUMI
Ornamentals Scction, Crops Research Dirvision, Agricultural
Research Sevvice, UJ'S Department of Agriculture

The two closely related genera ol Beirberidaceae, Mahoma and Ber-
beris, comprise a large group ol uselul ornamental shrubs. According
to Rehder (4) there are about 50 species ol Mahonia tound in North
and Central America and in East and Scuth Asia. and about 175 species
of Berberts tound mostly in East and Central Asia and South America,
with a few in North America, North Alrica, and Europe. Many specics
in these genera are susceptible to some ol the rust lungi (Puccina
graminis) ol cereals, acung as alternate hosts 1in the lile cvcles of these
fungi. For this reason the cultivation and distribution ol rust-suscep-
tuble barberries and mahonias are prohibited in 19 states within or
near the cereal growing regions ol this country Fortunately, there are
about 30 species of barberries and 9 species ol mahonias that are rust
resistant and sale for cultivation i these states (5). This group ol
rust-resistant species includes many diverse and attractive types suitable
lor use 1n a breeding program.

A survey ol the literature indicates the existence ol many interspect-
fic and a lew mtergeneric hybrids in these genera. Rehder (4) lists
about {8 interspecitic hybrids ol Beibeirs and 2, Mahonia hybrids.
Some ol these hybrids represent crosses of quite divergent species Irom
widely separated geographical regions. Interspecilic hybrids ol Berberis
normally found in the nursery trade, such as B stenophylia and B. men-
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torensis, show some degree of fertility. Dermen (2) reported 5 success-
ful and 6 unsuccessful interspecific crosses trom different cross combina-
tions ol 11 Berberis species He also tried some crosses between Ma-
lioma aquifolium and 3 species of Berberis and obtained seeds from the
cross of Berberis heteropoda X Mahonia aquifolium. He did not have
any success with reciprocal crosses of Mahonia aquifolium and Berberis
julianae or Berberis sargentiana. Later attempts at intergeneric hy-
bridization by Jensen in Sweden resulted in the hybrids Mahonia aqui-
foliumm X Beirberis sargentiana (3) and Mahonia aquifolium X Berberis
candidula (6). At the present time there are at least 4 known Maho-
berberis hybrids. All of these intergeneric Mahoberberis hybrids are
supposed to be sterile, non-tlowering torms (2) (0).

Cytological studies (2) (3) (6) also show a close relationship be-
tween these genera. The chromosomes of Mahonia and Berberis are
similar in number and appearance, although there is some disagreement
on the size ol these chromosomes. Most ot the species studied so far
have 28 chromosomes, and only 4 species have been tound to be tetra-

ploids with 56 chromosomes (1).

Since interspecitic and even intergeneric hybrids can be obtained
in these genera, there are good possibilities ol combining diverse geno-
types to create new and improved forms of mahonias and barberries by
breeding. Embryo-culture techniques widely used 1 plant breeding
could be employed for the more difficult crosses. Also, colchicine treat-
ments could be used to induce polyploidy in these species. Breeding
could then be carried on at the diploid and polyploid levels. Research
along these lines just mentioned 1s now in progress at our station in

Columbus, Ohic.

Some ol the more mmportant objectives ol our breeding program
are listed as follows.
1. Breeding for hardiness.
2. Breeding for improved foliage and fruits of mahonias and bar-
berries.
3. Breeding for improved dwartf forms.

The hardlest species in the group of rustresistant barberries and
mahonias are listed in Rehder’s Manual (4) as being hardy in Zone 5.
Included 1n this category are 4 species of Mahonta, 6 species of ever-
grecn Berberis, and 4 species of deciduous Berberis. These species are:
Mahonia aquolmm, M. repens, M. nervosa, M. bealer, and Berberts
buxifolia, B. stenophylla, B verruculosa, B. triancathophora, B. gagne-
parnu. B, julianae, B. thunbergui, B. koreana, B. gilgiana, and B. cir-
cumserrata. By selecting from seedling plants ol these species we hope
to obtain some hardy ftorms for breeding Hardy forms known to be
growing 1 colder climatic zones will also be selected for fturther tests
and breeding. By selecting and breeding for hardier plants we hope
to extend the range of these species or their hybrids beyond their pre-
sent geographical limits.

The foliage ot mahonias and evergreen barberries is the most 1m-
portant attribute of these species There is a wide variation of foliage
types, not only between the ditferent species but also within each spe-
cies For example, seedlings ol Mahonia aquifolium exhibit a wide
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range of leal types that vary in size, shape, color, gloss, and ability to
withstand winter conditions. The fohage of most mahonias show vari-
ous degrees of injury due to wind, sun, and frost durmng the winter
months. Some of these plants lose their [oliage early in the winter,
others retam them lor longer periods, and some keep their toliage un-
til spring The variability of foliage types indicates that much work
could be done i selecting and breeding lor mimprovement ol toliage 1n
this group of plants

The {ruits of evergreen barberries and mahonias are not persistent,
nor are they so showy as those ol some of the decduous barberries.
Practically all ol these have bluish or black berries which are quickly
eaten by birds when they ripen or shrivel up within a short ume. How-
ever, there are good indications that some plants 1n the species hold
their {ruits lor longer periods than others We hope to select these
Barring the occurrence ot lavorable mutations altfecung fruit color of
mahonias and evergreen barberries, the development of red-fruited
forms of these species would entail a long process of breeding and selec-
tion of hybrids showing cvergreen, red-truited, and rust-resistant charac-
ters Except [or some rustsusceptible mahonias, the best -red-fruited
forms ol barberrics arc all deciduous A remote but interesting pPos-
sibility 15 the use of red-lruited Nandina domestica lor crossing with
mahonias and barberries.

The third objective under consideration 1s that ot breeding and
selection tor attractive dwarf forms. Because ol the ever increasing need
for small shrubs, breeding lor dwarl mahonias and barberries 1s an
important objective of the breeding program. These dwarls should be
compact, slow-growing types that retamn most ol the good qualities of
the species. Sonie species of mahomas and barberries are actually dwarl
species, but many others are farly large shrubs that would be more use-
ful i smaller forms.
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MODERATOR FLEMER: "Thank you very much, Mr. Arisumi.
Are there any questions?

MR. JOHN HILL (Dundee, Illinois): Toru, what can you tell
us of the intergeneric crosses between Berberis and Mahonia, that are

45



somchow or other hinding their way mto the trade? What can you tell
us spectlically regarding hardiness and propagation methods?

MR ARISUMI Nothing, since 1t was only three weeks ago that
we obtamned specimens

MODLERATOR FLEMER. Would Roger Coggeshall please com-
ment on the rooting qualitics ol these hybnrids?

MR ROGLER COGGESHALL (West Newbury, Mass.): They
root very well taken [rom cutungs m the months ol September and Oc-
tober  As lar as the hormone treatment is concerned, Hormodin No 2,
appears to be the best. Hormodin No 3 seems to be too strong since
it gencrally will kill the bases ol the cutungs  For the medium we usc
sand and peat mixed, hall and hall, by volume.

MODERATOR FLEMER: Were these hybrids lairly hardy n
Boston?

MR COGGESHALL- No, they were not They didn’t remain
totally evergreen.  As 1 temember the portion ol the plant which was
above the snow delohiated without killing the stems, and the portuon be-
low the snow remained evergreen and retammed 1ts leaves.

MODERATOR FLEMER: ‘Thank you very much, Mr. Arisunu

Since we are running behind time I will ask Lee Enright and John
Sjulin to deler therr talks unul this atternoon, when we have an open-
ing 1 the program.

Unless there are announcements, the neeting 18 ad]ourned for
lunch.

The meeting recessed at twelve o’clock, noon
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