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The large number of horticultural crops
represents a great genetic diversity. This di-
versity is important in numerous ways such
as in pollination control, product use, and
environmental requirements for the produc-
tion and handling of seeds, propagules, and
the commercial product, to name only a few,
The diversity is reflected further in the busi-
ness structure of horticulture and, most rel-
evant to our discussion, to relationships at
the interface between the public and the pri-
vate sectors in crop improvement.

Our objective is to describe the results of
a survey on the use of various variety pro-
tection options by the public sector and to
describe opportunities and concerns voiced
by horticultural scientists, administrators, and
others as they look ahead. Protection alter-
natives in use fall under the Plant Variety
Protection Act, the Plant Patent Act of 1930,
and the general (utility) patent and trademark
law, as well as under certain less formal
agreements. The option elected is influenced
by many factors, but particularly by the corp
species and how it is propagated, by the
character of the commercial sector that has
developed around the crop, and by plant
breeders and their home institutions. Differ-
ences also will arise from one institution to
another as to how a particular option is used,
but certain basic generalities are seen. These
are summarized in Table 1.

The reader is referred to Evenson (2) for
discussion of general historical aspects of the
use of intellectual property rights in the pub-
lic sector, and to probable implications for
the public agricultural research system. Wil-
liams (5) reviewed the range of formal op-
tions that might be wsed for protection of
plant varicties and drew comparisons be-
tween living and inanimate matter. He did
not include a variety of informal protective
agreements that have evolved here and there
in horticulture. Schmid (4) dicussed impli-
cations of biotechnology and plant variety
protection on the status of intellectual prop-
erty rights in agriculture, with particular ref-
erence to the future research agenda and the
inexorable preblem of product space, i.e.,
the minimum difference between the new
product and the existing, protected products
(e.g., cultivars). Lesser (3), writing after the
general utility patent law was extended to
plants in Sept. 1985, discussed the greater
degree of protection possible via the utility
patent law and the difficulties that it might

Received for publication 27 May 1987, Miscel-
laneous publication no. 15422 of the Minnesota
Agticultural Experiment Station.

HoOrRTSCIENCE, Vor. 23(1), FEBRUARY 1988

bring. Lesser noted that the question of
germplasm exchange eventually might be-
come the major issue related to the protec-
tion of plants and plant parts. To this concern
we should add the problem of information
flow.

Williams (5} grouped formal plant protec-
tion options into two broad categories: reg-
istration and examination. Trademark and
plant variety protection (PVP) schemes were
cited as, essentially, registration, with trade-
mark controlling use of a name and PVP
controlling the right to propagate something
stable, uniform, and distinctly {describably)
different. Williams described protection via
the utility patent law as protection by ex-
amination (i.e. different, useful, and non-
obvious or requiring an inventive step) and
as more difficult to obtain but as providing
a broader range of protection.

Historically, the public research sector,
comprised of the USDA and the land grant
and 1890 institutions, has developed and re-
leased horticultural cultivars for a variety of
reasons. Perhaps foremost among these has
been a fulfillment of mission to make avail-
able to the public improved cultivars and to
help assure that propagating material of high
quality and purity is widely distributed. Im-
proved cultivars and improved germplasm
have been recognized as tangible and prac-
tical products of both basic and applied re-
search programs, often meshed with a
graduate education mission. There has al-
ways been a sense of credibility attached to
programs from which improved cultivars or
advanced germplasm emerge.

The evolution of the mission continues.
While the reasons for cultivar development
in the public sector continue, the growth of
investment in private-sector plant breeding,
particularly with certain field, vegetable, and
ormamental crops, has produced excellent
cultivars and gradually has tended to change
the focus in the public sector regarding these
crops. To our previously stated logic behind
public development of cultivars may now be
added the need for the public sector to de-
velop cultivars that fill gaps in the private
sector effort, i.e., cultivars of limited acreage
crops and cultivars to fill special environ-
mental niches. Further, with the seed-prop-
agated crops, especially, there continues to
be opportunity also for ““Hallmark’ culti-
vars, (i.e., those that represent significant
advances to new levels), as well as ““Proof-
of-Concept™ cuitivars (J. Mitchelmore, per-
sonal communication.}, such as ‘Pennfresh
ADX’ sweet corn, which provide a demon-
stration of the application of basic research.

The public sector also augments the cultivar
development work in the private sector by
release of improved parental material and
germplasm. Hence, a sense of partnership
between private and public continues to grow.
Finally, we must remember that the public
stations still have nearly complete responsi-
bility for the breeding of tree and small fruit
crops and woody landscape plants, and the
responsibility for graduate education.

Interest in protecting plant cultivars and
plant parts continues to increase both in the
public and in the private sector, for the fol-
lowing major reasons: a) there has been an
escalating attention to intellectual property
rights in our information-based society; b)
the Plant Variety Protection Act of 1970
(broadened, 1980), and, more recently, the
extension of the general (utility) patent law
to cover all plants {except hybrids) has in-
creased the opportunity to protect; c) the
growing internationalization of the seed in-
dustry has brought recognition that market-
ing cultivars overseas will, in many nations,
be expedited if they are protected in their
home country; d) there is increasing concern
in the public sector not only to facilitate the
acceptance and distribution of newly re-
leased public cultivars, but to provide a means
for financial assistance for public breeding
program survival; and e) there has been
stimulation of interest through recognition that
the plant or seed is the delivery mechanism
to agriculture for advances in biotechnology.
With regard to the latter two points, Brooks
and Vest (1) document the occurring decline
in public breeding programs in horticulture,
while, concurrently, horticultural depart-
ments are moving rapidly into biotechnology
research, which fairly soon will need a de-
livery system into agriculture.

PROTECTION ALTERNATIVES

Plant Patent Act of 1930

Designed for the protection of plants that
were only propagated asexually, but exclud-
ing tuber-forming plants, the plant patent route
has been the major opticn for tree fruits, small
fruits, woody landscape plants, and asexu-
ally propagated herbacecus ornamental plants.
Except for the last category, nearly all of the
cultivar development work on these species
is carried on in the public sector. Of 13 in-
quiries that we made of state stations having
woody plant breeding programs, we found
that eight had experience with plant patents
on woody plants. A small but increasing
number of stations currently assume that all
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Table 1. Some generalized release and protection options currently in use by state agricultural experiment stations.?

Funds
Sced/propagule Degree Kind distribution
Protection distribution of release of within
mode mode restriction payment university
A) Vegetable crops
None Any bonafide scedsman  Nene None NA
None Bonafide seedsmen Release only to Royalty Formula;
invited to patticipate participating seedsmen project shares
Within-state Foundation growers Within state None NA
distribution
PVP Release to one Exclusive to Varies: none To project

PVP by univer-

seedsman who PVPs
One or more selected

one seedsman
Exclusive one to

to front-end fee
Front-end fee

Formula; project

sity, which then seedsmen following several seedsmen plus royalty might or might
licenses a negotiation are not receive share
state crop sublicensed
inprovement
association
Long-term Cooperating U.S. and Exclusive one to Royalty and To project
memorandum of foreign seedsmen. several seedsmen small granis
understanding Agree to provide seed
to home state first.
B) Herbaceous ornamental and florist crops
None Propagators invited None None NA
to apply
PVP by Invite several scedsmen,  Exclusive Royalty General university fund;
university choose one project does not share
PVP by Propagators invited to None Royalty Formula; project
university apply shares
research corp.
Occasionally use As above None Royalty and To project
plant patent nominal front end
Trademark Commetcial tissue culture None Front end plus To project
labs within state one-time royalty on
initial buildup
C) Fruits, nuts and woody landscape plants
None Propagators invited None None NA
to apply
None Via nonprofit None Royalty To project
state industry assoc.
Plant patent by Propagators invited Optional Royalty General university fund
university or a to apply
non-profit research
corp, or a founda-
tion set up by vniversity
As above Via nonprofit Optional Royalty Formula; project
state industry assn. share; project
leader shares
As gbove As above Optional Royalty To project
As above Negotiate with Can be Front-end Fotmula; project
propagator(s) exclusive plus royalty shares
As above To the contract Exclusive Rescarch grants Formula

research grantor plus royalty

“Based on survey of breeders and administrators at 22 state agricultural experiment stations,

cultivars of all asexually propagated crops
(except potatoes) originating from their work
will be protected. These stations do, how-
cver, consider cach case on its merits. The
decision to patent is made if the licensing of
rights to one or more outlets will provide
incentive for promotion and distribution of
the new cultivar to the public, and if the
proceeds from patenting will offset the costs
involved. The most common practice is for
the university, or state agricultural experi-
ment station, or nonprofit university research
corporation to hold the rights and to license
a firm or firms, or an industry association
that in turn provides sublicenses to firms who
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may propagate and sell the product (Table

Plant Variety Protection (PVP)

Protection under PVP is now very com-
mon in the private sector for either open-
pollinated cultivars or pure lines of seed-
propagated crops. Use of this method in the
public sector is significant but scattered, both
with regard to the institution and the crop
species. Of 13 state agricultural experiment
stations queried, three had some expericnce
with PVP in vegetable releases and one in
the release of seed-propagated ornamental

crops. Many of the stations queried regard-
ing vegetable releases now concentrate prin-
cipally on germplasm enhancement rather than
on cultivar development.

The mechanism for holding and assigning
rights parallels that described above for
asexually propagated plants. In a few cases,
a state seed association {crop improvement
association), either already existing for ag-
ronomic crops or brought into being for a
horticultural crop, provides the infrastructure
for such functions as assigning sublicenses,
monitoring the production of high-quality
seed, and collecting and distributing royal-
ties (Table 1),

HORTSCIENCE, VoL. 23(1), FEBRUARY 1988

/0’ #7/PU-ou-Aq/sasua9l|/610 suowooaAeal0//:sdny (/0" #/pu-ou-Ag/sesual|/Bio’suowwooaAnealo//:sdiy) asuaol|
AN-DON-A9 DD 8y} Jepun pajnquisip aoie ssaooe uado ue S| Siy] "$S992y uadQ BIA GO-/0-GZ0Z 1B /wod Aiojoeignd pold-swid-yiewlsiem-jpd-swid//:sdiy wouy papeojumoq



Trademark

At least one public program has used the
trademark route for protection of an asexu-
ally propagated crop (Table 1). Since trade-
marking protects the name rather than the
right to propagate per se, stock material for
tissue culture and printed labels are supplied
to tissue culture laboratories. A front-end fee
for the nuclcar propagation stock is levied,
and there is a one-time royalty on the major
initial increase and sale of the new cultivar
by the laboratories. All commercial tissue
culture laboratories within state receive the
nuclear stock; hence, the release is nonex-
clusive within state.

The trademark option is used also by some
commercial firms, particularly as a way to
protect a brand or generic name under which
cultivars will be sold. Hence, one can protect
either the brand name or the cultivar name
or both, or one might elect to register a
trademark on the brand name and use some
other plant protection alternative on the cul-
tivar. Protection under trademark can con-
tinue indefinitely through periodic re-
registration. Although less costly at the outset
than patenting or PVP, repeated reregistra-
tion would reverse the comparison. Longer
duration protection of woody plant material
than that afforded by patenting might be de-
sirable in view of the long evaluation period
often required to determine the value of a
new cultivar or rootstock.

Utility patents

Although the utility patent law was ex-
tended by the Hibberd ruling in Sept., 1985
as a protection option to all plant material,
we are not aware that this option has been
used thus far in the public sector for cultivar
protection. However, its future use may be
substantial. In the private sector, process pa-
tents for plants have been used occasionally
for some time. Examples are the patenting
of the “Sweet Gene’ combination in sweet
corn, and, several decades ago, the patenting
of hybrid corn by D.F. Jones. The quite re-
cent protection of high-oil sunflowers is an
example in which both utility and process
patents are used. The potential use of and
interest in both process and utility patents
with plant material via the general patent law
now is enormous, recognizing that such man-
made entities as cell lines, transformants,
DNA constructs, plasmids and other vectors,
and monoclonal antibodies, as well as cul-
tivars and novel, useful, discovered or man-
made processes (systems), can be patented.

Approval for use of utility patents on plants
provides the first opportunity to patent new
cultivars of plants that are asexually propa-
gated by tubers, as they were neither in-
cluded under the Plant Variety Protection Act
nor the Plant Patent Act. There is gathering
interest in patenting potate cultivars as the
first step in the development of certain over-
seas markets, particularly those in Europe.
We know of no patenting of potato cultivars
as of this writing, but interest is increasing
with the recognition that protection in the
home country may help facilitate protection
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and market promotion in another country un-
der that nation’s laws.

Unique and informal agreements

A variety of more specialized agreements
between public breeders/agricultural experi-
ment stations and the propagators, nurseries,
and seed firms also are in place in horticul-
ture. Often these have been made on a test-
case basis. Most important, they have begun
to establish precedent and the evolution of
process by which public cultivars can enter
the marketplace by providing more incentive
for the private sector to market the new cul-
tivar and also ensure distribution at a high
level of quality and in the amounts needed,
and at the same time assist financially in the
survival of the public program.

Limited distribution release with rovalty.
Some stations provide new public cultivars
to one or a very few cooperating seed firms
with royalty payment based on sales volume.
For the release of improved germplasm, roy-
alties may be collected based on the contri-
bution of this germplasm in the parentage of
the cultivars developed by the seed firm.
Cultivars and breeding material are released
by the public station without plant protec-
tion, but distribution is restricted to the co-
operating firms. Inbreds for direct use in
hybrids alsc are released in this manner with
firm verbal or written agreement that they
will be used in a certain manner. This use
may be in a recommended hybrid combina-
tion, perhaps with hybrid indentity recogniz-
able for credit at the public institution, and
with the understanding that some specific
target markets be met first, such as growers
needs in the home state. The strength of such
agreements, if verbal, rests with the repu-
tation of both the firm and the breeder and
with the understanding that transgression will
obviate the potential for agreement on future
releases. Verbal agreements of this nature
have been very successful per se in horti-
culture, and serve as the principal underlying
strength of written agreements and contracts
as well.

Products from sponsored research. Var-
ious methods have emerged by which the
private sector is gaining new germplasm and
information by providing financial support
directly to public research rather than via the
royalty system described previously. First,
this assistance may be in the form of small
annual grants that often continue over many
years from a single firm or association. Al-
ternatively, funds may be received from a
number of contributors or organizations on
a check-off basis. Such benefactors com-
monly cooperate in germplasm evaluation,
and, even with a nonrestrictive release policy
and the wide dissemination of published in-
formation, their ¢closeness to the research en-
ables a more rapid adoption or us¢ of the
material. Second, with the growing recog-
nition that universities possess considerable
resources and a dynamic environment for in-
novation, more firms are forging long-term
contractual agreements that can provide spe-
cific benefits, as, for example, licensed rights

to use or market new cultivars, perhaps in-
ternationally as well as domesticaily, and ad-
vance scrutiny of publications from research.

CONCERNS RAISED BY
PLANT BREEDERS

As professionals, plant breeders quite nat-
urally have strong opinions as to the contin-
ued need and opportunity for their profession
and research sector in horticulture and, in
particular, ir the land-grant universities. Their
view of the ramifications of plant protection
andfor restricted release understandably is
conditioned by these opinions and by aware-
ness of the role that public plant breeding
has played in the development of agriculture.
While adequate treatment of the ramifica-
tions of plant protection and restricted re-
lease cannot be provided in this short space,
a few points may be summarized. There is,
for example, genuine fear that germplasm
and information flow may suffer, or at least
will be channeled to selected users in ad-
vance of general release. There are several
additional concerns: a) should tax-supported
institutions and their employees receive funds
for products from their work; b) would roy-
alties result in substantial cost increases of
seed or propagules to growers; ¢) would public
institutions become too dependent on royalty
funds to the extent that the research agenda
would be influenced; and d) would the lib-
eral use of patent law protection in biotech-
nology complicate the distribution and use
of germplasm in breeding and/or substan-
tially increase costs?

There are, however, potential positive ef-
fects of cultivar protection: 1) restricted re-
lease may provide an improved mechanism
for the introduction of public cultivars into
the marketplace; 2) protection and a more
effective 1elease process may motivate pub-
lic researchers to identify and to fill gaps in
the marketplace; and 3) protection offers the
breeding program a means of survival in a
period of declining resources from tradi-
tional sources and changing priorities in re-
scarch. Desire for program survival is
conditioned by recognition that a) generally
there are few or no private breeding pro-
grams in fruits, nuts, and woody landscape
plants; b) the private sector may have a long-
term economic incentive to provide only a
small number of (albeit excellent) cultivars
for sale and to concentrate on major crops in
major growing regions; ¢) new plant breed-
ers for industry are a product of university
breeding programs; d) in the long run, both
the private sector and the public sector each
may benefit by the complementarity and
“‘competition”” offered by the other; e) based
on the past, a productive synergism is pos-
sible in the universities by cooperation among
various disciplines, all with longer range goals
than normally are seen in commercial plant
breeding; and f) biotechnology in the uni-
versities wiil be further stimulated by the
presence of an in-house delivery system to
agriculture.

Still other questions have been raised by
one or more rescarchers. First, what will be
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the phenotypic or genetic distance required
by the new invention (crop variety or genetic
material) to enable patenting under the gen-
eral utility law? This question will be de-
cided in the courts. There will be a compelling
need for greater uniformity in the qualitative
and quantitative description of the key traits
among cultivars in a crop. If one is going to
base a new item for patenting on flower color,
for example, how is one going to measure
color? That is critical in the eyes of the gen-
eral patent office. This may not be very im-
portant for PVP, which essentially is a
registration system, but it is very important
for utility patenting, an examination system.

Second, there is a need for each public
station to keep opportunity open among seed
firms and nurseries for sharing in exclusivity
agreements. There is potential for animosity
toward long-term agreements between Ex-
periment Station ‘X’ and Firm Y’. Others
will want to participate.

Third, there is a lack of infrastructure in
some states for handling certain, or even all,
species via plant protection. The develop-
ment of infrastructure could help bring in-
centive back into some of the experiment
stations for research on breeding of horti-
cultural crops, not only for cultivar devel-
opment but also to provide synergism in crop
improvement research within these stations.

Fourth, while trust among individuals still
will be the key by which solid agreements
are made, even with plant protection and pa-
tenting, will the public sector really seek to
enforce patents and other agreements after
they have been signed? Enforcement will be
viewed as essential by the licensed distrib-
utors of a cultivar.

Fifth, uniform policy across units should
be developed within each institution. The
question is, and to pose an example, is the
university or experiment station going to treat
scientists, such as engineers and plant breed-
ers, differently with regard to the distribution
of royalty funds? Is a department going to
treat someone in molecular genetics differ-
ently from someone who develops a variety?
They could be one and the same person.

In conclusion, as a response to need, there
has been development of a considerable di-
versity of release and protection options in
the horticultural sector. For the most part,
these are evolving on a workable basis, al-
though there is some confusion in the private
sector over current lack of uniformity among
state experiment stations in protection and
release policies. Most of the options have
come about as a result of considerable inter-
action between each plant breeder and the
private sector structure that exists for a spe-
cific crop species on which that breeder works.

These breeders have provided leadership at
their home station in policy development.
Among the state stations, various successful
role models exist for the handling of the sev-
eral horticultural crop groups. This should
be stimulative to others in the development
of policy at their station for these and other
crops. This has truly been a ““grass roots™
development in the state agricultural exper-
iment station system. It has provided great
flexibility in getting new varieties to the pub-
lic in the amounts needed and at the sced or
propagule quality level needed.
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Environmenta
Control
From Percival

Have control of the environment with a biological,
insect rearing, dew, or plant growth chamber from
Percival. Whether you need a table model or a
giant walk-in, Percival has the knowledge, experi-
ence, and quality product line to meet your specific
needs. Or, Percival will prepare a recommendation
to fit your requirements. Write today for more in-
formation and the complete Percival catalog or call
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Percival Manufacturing Company
P.O. Box 249 Dept. HS-2 Boone,
. The name to remember for versatile Biological
Incubators, Insect Rearing Chambers, Dew Chambers,

IA 50036

and Plant Growth Chambers.
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