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INTRODUCTION commodities have a disastrous economic effect.

United States agriculture is based on crops once To stabilize farm income, a system of federal pro-
considered nety and new-crops research was champi- grams including crop subsidies and cropland reduction
oned by the founding fathers. The United States, despitedeveloped. These programs have been enormously ex-
its large landbase, is the source of only a few economi-pensive. An estimate of costs from 1978 to 1994 is $291
cally important crops. Even corn, the major grain of billion (in 1987 dollars). Adding interest, lost crop
Native Americans, resulted from introductions from wealth opportunities, and multiplier effects will more
Central and South America, as did beans, pumpkins,than double these astronomical costs to U.S. taxpayers
squash, tomatoes, and potatoes. Colonists introducedJolliff, 1996). Payments in turn are distributed unevenly
wheat, rice, barley, oats, forage, fiber, fruit, and veg- among the various agricultural sectors (Carr, 1992). Yet
etable crops from Europe and Asia. Some native cropsdespite these programs, farm numbers, farm populations,
such as sunflower and strawberry were developed abroadnd rural prosperity continue to decline ominously.

and reintroduced to American agriculture as profitable As these events have unfolded, a traditional
new crops. During the 200 years since Jefferson arguedAmerican solution—that of searching for new opportu-
the critical importance of new nities through crop diversifi-

crops to a strong American THE GREATESTSERVICE WHICH CAN BE RENDERED  cation—has ceased to be a
agriculture, many potentially ANy COUNTRY IS TO ADD A USEFUL PLANT TO ITS major part of U.S. agricultural

profitable new crops have CULTURE. policy. Rather, the focus has
been introduced, only to lan- been on increasing the yields
guish, potential benefits unre- THomas JEFFERSON IN SERvICESTO My and decreasing the production
alized, because public funds CounTry(ca. 1800) costs of traditional crops. The
necessary for development policy of concentrating re-

were lacking. The twentieth century has continued to search and farm support programs on a few major com-
witness the introduction and/or the development of suc- modities runs counter to repeated recommendations
cessful new crops such as soybean—now a major crogrom task forces, individual researchers, and government
of the United States and of the world, avocado and pis-personnel to create policies encouraging the develop-
tachio in California, and pearl millet in the southeast- ment of new crops and new products (Table 1). The key
ern states. Regrettably, the United States has not takeronstraint seems to be that no single voice speaks for
a long-term, comprehensive, strategic approach to cropnew crops whereas major commaodity crops have estab-
diversification. lished constituencies and therefore dedicated support.
The agrarian history of the United States is in Recently, interest in new crops has intensified as
many ways a chronicle of the rise and fall of new-crops the result of a number of interacting forces. The south-
species. But through a process of introduction, trial, and ern corn leaf blight epidemic of 1970 and the worldwide
error, U.S. agriculture has become based on a ratheloss of biological diversity have been responsible for an
narrow group of crops. Almost 80% of annual row-crop upsurge of interest in germplasm diversity. Over much
acreage in the United States is planted to wheat, cornof the last four decades, low prices for major commaodi-
and soybeans. As a result of this concentration, manyties—punctuated by brief periods of prosperity—have
growers have few alternatives, and low prices on major rekindled among growers centuries-old concerns about
profitable crop alternatives. The continued strength of
the environmental movement has spurred interest in a
more sustainable and diversified agriculture while con-
INew cropsnclude established crops not grown commercially in the sumer demand for new foods and products has increased
United States, crops lost to U.S. agriculture, crops of ancient or primi- gg g result of changing demography and health concerns.
tive cultures, und‘erexploited and specialty crops, arjd as yet undiscov-Fina”y, economic forces continue to attract innovators
ered crops. In this reportgew cropswill refer to established crops not L.
and entrepreneurs who see potential in new crops and

grown in the United States, underexploited crops, and species that re-
main to be domesticated. products.
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Federal funding for new crops research has beenthe program’s inception in 1992, however, only 15% of

quite minimal in recent years (Jolliff, 1989) and has available funds have been awarded to new-crops devel-
occurred mainly as an offshoot of political interest in opment. Other federal programs involved somewhat in
new uses of current commodity crops such as the use ohew crops investment are found primarily in the Agri-

corn for ethanol or for biodegradable plastics. The 1990 cultural Research Service (ARS) or are supported by
Food, Agriculture, Conservation and Trade Act created small grants administered by the Cooperative State Re-
the Alternative Agricultural Research and Commercial- search, Education, and Extension Service (CSREES).
ization (AARC) Center to provide funds for the devel- The ARS has funded research on alternative oilseeds
opment of new crops, new uses, and new products; sinc€National Center for Agricultural Utilization Research,

Table 1. Previous statements onthe need for diversification

through new-crops development.

Year Statementand reference

1786  Writings by Thomas Jefferson®

1862 Congressional Legislation Establishing U.S. Department of
Agriculture (Rasmussen, 1975)b

1894 Pepper Report, U.S. Senate Committee on Agriculture
(Taylor and Taylor, 1952)

1895 George Report, U.S. Senate Committee on Agriculture
(Taylor and Taylor, 1952)

1920s Need for relief from surpluses (Holmes, 1924; McMillen,
1929)

1935 Chemurgic Movement founded (Barnard, 1937; Benson,

1957

1983

1984

1987

1988

1989

1990

1991

1992

1937)

New and Special Crops Report (Task Group on New and
Special Crops, 1957)

Plants: The Potential for Extracts, Protein, Medicines and
Other Useful Chemicals (U.S. Congress, 1983)

Development of New Crops: Needs, Procedures, Strate-
gies, and Options (Council for Agricultural Science and
Technology, 1984)

New Farm and Forest Products: Responsesto Challenges
and Opportunities Facing American Agriculture (Sampson
etal., 1987)

New Crops and New Farm Products (Congressional Re-
search Service Report)

Growing Industrial Materials: Renewable Resources from
Agriculture and Forestry (U.S. Department of Agriculture
Task Force Report)

Alternative Opportunitiesin Agriculture: Expanding Output
through Diversification (U.S. Department of Agriculture
Economic Research Service Report #633)

Agricultural Commodities as Industrial Raw Materials (Of-
fice of Technology Assessment Report)

New Crops, New Uses, New Markets (U.S. Department of
Agriculture, 1992)

&L etter by Jefferson to William Drayton.

PNew crops a primary purpose of the new USDA in legislation
signed by Abraham Lincoln on May 15, 1862.

Peoria, lllinois), on developing new industrial oilseeds
and natural rubber and latex (Phoenix, Arizona), and on
developing kenaf and other fiber crops (Weslaco,
Texas).

Current state research efforts in the area of new
crops have been scattered and fragmentary and have
tended towards the short term as funding priorities have
shifted. Support from agricultural experiment stations
in all states has declined greatly as these institutions have
focused on basic research and biotechnology funded by
national grants programs and private industries. A num-
ber of states (Colorado, Indiana, Kansas, Minnesota,
Mississippi, North Dakota, and Oregon) have small pro-
grams specializing in new crops, but funding is marginal
or has been decreased. State departments of agriculture
have focused primarily on commaodity crops. A national
organization, the Association for the Advancement of
Industrial Crops (AAIC), was formed in 1988 to promote
new nonfood crops. Small programs in private founda-
tions are involved in alternative crop agriculture.

Occasionally, private companies are interested in
a new crop as an opportunity; typically, however, they
take the cautious approach of waiting until someone else
develops the acreage before they commit company re-
sources. The seed industry is reluctant to put resources
into new-crops development and prefers to devote breed-
ing efforts to major crops.

Nonetheless, interest in new crops remains high
in the research community and among many farmers
who actively seek new crops despite the fact that initial
risks can be high—especially in the absence of research
and development support. Industry, especially the pro-
cessing sector, often has an interest in new crops, but
only if public funding can raise production above a cer-
tain threshold. Other governments have recognized this
barrier and have provided sufficient funding to help
boost new-crops production to levels required to obtain
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industry participation. Canada successfully undertook health, industrial engineering, and natural products
this strategy with canola, and the European Community chemistry. The consensus among new-crops research-
now is providing substantially increased funding for the ers is that a number of alternative crops will be success-
development of several alternative crops, with an em- ful, and some will be extremely successful; but the win-
phasis on industrial crops and biodiesel fuels. For the ners will depend on the mix of market acceptability,
period 1995 to 1998, the European Community has bud-research information, income incentive, and enthusias-
geted $200 million for research on industrial crops and tic and persistent crop champions. Federal government
the Dutch government alone plans to spend $50 million support of new-crops programs would be a wise and long
over the same time period on alternative oil seedsoverdue economic investment in the future.
(Capelle, 1996).

Despite the successes of a number of new crops THE VALUE oF NEw CroPs
in the United States and abroad and despite increased New crops offer U.S. agriculture many potential
grower and researcher interest, there is no concerted U.Shenefits for producers, rural communities, and industry.
national policy focused on the introduction, develop- The soybean, for instance, contributed more than $500
ment, and commercialization of new crops. Because ofbillion to the U.S. economy from 1925 through 1985.
the complexity of new-crops development, rapid New crops offer alternative means of increasing farm
progress is difficult, and the path to success for each newincome by diversifying products, hedging risks, expand-
crop is neither simple nor easy. The development of ing markets, increasing exports, decreasing imports,
crops was a process perfected by primitive peoples overimproving human and livestock diets, and creating new
untold generations of prehistory. New-crops develop- industries based on renewable agricultural resources.
ment is a process that cannot be achieved in a few yeardew crops also can spur economic development in ru-
or during the attention span of most funding agencies. ral areas by creating local, rural based industries such

There are other roadblocks to new-crops develop- as processing and packaging and by providing general
ment that are created by federal policies and politics. economic stability. New crops currently serve the stra-
Because federal programs such as crop support payiegic interests of the nation by providing domestic
ments, production loans and crop insurance, and tech-sources for imported materials and by providing substi-
nical advice are limited to traditional crops, they repre- tutes for petroleum based products. Promotion of new
sent a strong disincentive for farmers considering the grain crops in the United States also would serve as a
risks and benefits of the production of new crops. Sup- form of world food security because many of the pre-
port for new crops is fragmented and is not a priority ferred cereal grains, e.g., millet and teff, in food deficit
for the traditional commodity groups commonly influ- areas such as Africa are not grown widely in the United
encing federal policy. Clearly, initial stages in the de- States. The exploitation of crops that can be grown for
velopment of new crops require various forms of fed- fuel, fiber, and a wide array of industrial products would
eral and state support and intervention (Jolliff and Snapp,help decrease U.S. reliance on imports, decrease acre-
1988). The Canadian government’s methodical researchage devoted to feed grains in surplus, strengthen the eco-
and development program for low-erucic-acid rapeseednomic base for American farmers, and promote new
(canola) has provided a dramatic model of what is sustainable industries based on renewable resources.
needed and what can be accomplished (Busch et al.,
1994). New CRroprs FOR DIVERSIFICATION

To capture the benefits of new crops in American Major benefits stem from the diversification of
agriculture, a coordinated national policy that encour- cropping systems. Those systems involving continuous
ages and supports new-crops research and developmertrops or even two crops, e.g., the corn-soybean rotation
programs should be created. This policy should foster dominating the Corn Belt, have serious limitations. Such
regional and national cooperative efforts between farm- rotations suffer from pest buildups, which necessitate
ers, industrialists, and researchers in fields as diverse afcreased reliance on pesticides, which can have a det-
agronomy, botany, economics, food, nutrition and rimental environmental impact. Diversified crop rota-
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tions, which occur typically with new-crops introduc- natural rubber and latex such as guayule, a number of

tions, can limit the impact of pests and can provide otherwaxes, resins, vegetable oils, gums, and sources of me-

benefits to improve sustainability of farming systems. dium- and long-chain fatty acids. Most grains and oil-
Some new crops—winter canola for example— seeds can be used for a variety of products over time, a

can offer excellent winter-time erosion control. When fact illustrating the value of a diverse crop resource base.

several crops are in production, each with different plant-

ing and harvest dates, the economic impact of weather New CRoPS FOR |MPROVEMENTS IN DIET AND

extremes and disease epidemics is diminished and the HEALTH

demand for labor and equipment spread out. Both fac- New crops represent potential sources of new hu-
tors can improve farm efficiency. Finally, one of the man foods and livestock feeds with increased digestibil-
major benefits of diversifica- ity and decreased antidietary
tion is income stability in the factors. New grains and oil-

face of low prices due to over-
supply of a single commod-

NEITHER MY OVERSEERSNOR MANAGER WILL seeds—the foundation of
ATTEND PROPERLYTO ANYTHING BUT THE crops  SWiN€ and poultry feeds—and

ity. . new forages for ruminants
THEY HAVE USUALLY CULTIVATED ; AND, IN SPITE OF } o
may improve the efficiency
ALL | CAN SAY, IF THERE IS THE SMALLEST ) ,
New Croprs FOR NEw of animal agriculture. New
DISCRETIONARY POWERALLOWED THEM THEY WILL - .
| NDUSTRIES medicinal crops could assist

FILL THE LAND WITH CORN, ALTHOUGH EVEN T . . .
Although some new CORN, oue © in the battle with diseases

crops will substitute for cur- such as cancer and acquired
rent crops in the marketplace, ~ OF ITS BANEFUL EFFECTS | AM RESOLVED, immunodeficiency syndrome
many new crops will have HOWEVER, AS SOONAS IT SHALL BE IN MY POWER  (AIDS). Examples of anti-
little or no displacement ef- TOATTEND A LITTLE MORE CLOSELY TO MY OWN carcinogens include vin-
fect on current commodities. CONCERNS TO MAKE THIS CROPYIELD [I.E., GIVE blastine and vincristine from
Nonfood industrial crops can way] IN A DEGREE TO OTHER GRAINS, TO PULSES Catharanthus (Vinca) rosea

THEMSELVES THERE ARE THE MOST OBVIOUS TRACES

serve as a renewable resource AND TO GRASSES and Taxd? (paclitaxel) from
base for domestic and export Taxus brevifolia A number
market needs by replacing LETTER FROM GEORGEWASHINGTONTO  of new plant sources, hope-
petroleum based products or Thowmas JerrersoN(OcToBER4, 1795) 1)1y effective against human-
other imports (U.S. Depart- immunodeficiency virus

ment of Agriculture, 1992). Potential new industrial uses (HIV) properties, are under investigation.
include biofuels; lubricants; industrial chemicals; raw
materials such as medium-chain, hydroxy, epoxy, and New CRopPs FOR STRENGTHENED RURAL
long-chain fatty acids; waxes; and rubber. Promising COMMUNITIES
candidates include crambe, cuphea, guayule, jojoba, An additional benefit of new-crops development
lesquerella, vernonia, meadowfoam, and Stokes asteris its effect on rural communities. The most observable
New woody and nonwoody fiber crops can be used to benefit may be the development of processing, packag-
manufacture many of the diverse products now beinging, and other value-added activities that, to decrease
imported. transportation costs, must be based in local agricultural
Converting crop acreage into new industrial crops communities. Because new crops by necessity are raised
by decreasing production of major commodities often first on relatively small acreages, initial processing can
produced in surplus will decrease the amount of federalbe small-scale, typically with local entrepreneurial in-
commodity support needed and will encourage the ex-put. The increased farm income resulting from the plant-
pansion of industry. New crops may decrease the im-ing of new crops will have other multiplier effects on
portation of numerous crops and materials, many of local communities and will provide opportunities for
which are of strategic importance. Examples include input suppliers.
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NEew-CRroprs CASE STUDIES

A study of successful new crops indicates a variety of keting, soybeans still might be a minor crop, and ma
paths by which introduction and establishment occur. A farmers in the United States would forfeit the income o
number of features, however, are common to these paths.portunity that soybeans now provide.

New crops usually require various forms of government
support, especially funding for research and development Canola
in plant breeding, production, product development, and  The development of canola is one of the great achie
marketing. A number of players and institutions must be ments in planned new-crops development and represd
involved to solve problems transcending disciplinary a model for the modern introduction and development
boundaries and benefiting from timely efforts. New crops new crops (Busch et al., 1994). Because it was conside
introduction demands dedicated leadership and coordina-an essential lubricant, rapeseed was grown first on a f
tion among various economic sectors including research, acres on the northern Canadian prairie in 1942, as an er
production, processing, and marketing. Crop champions gency war measure. One million pounds (Ib) were produg
are an essential component of all successful new-cropswith a yield of 1,000 Ib/acre. Although the initial lubri-
efforts. cant markets decreased, other uses pushed rapeseed
duction to more than 4 million acres by 1970, with ave
Soybean age yields of 1,123 Ib/acre (Downey, 1990).

The soybean was introduced into North America in 1765 Canadian and European nutritionists became intereg
but until 1920 was grown primarily for forage. The U.S. in rapeseed oil because it has a significant fraction of lor
Department of Agriculture (USDA) conducted limited test- chain monoenoic fatty acids. The identification of sele
ing for decades and consistently failed to recognize the po-tions low in erucic acid resulted in the first release of loy
tential of the crop as anything other than a forage. Researcherucic rapeseed in 1968. By 1970, nutritionists h
from publicly supported agricultural scientists working in demonstrated that the low-erucic rapeseed oil was nu
collaboration with farmers and private industry was essen- tionally superior, and Canada converted its more thar
tia—especially the work of public breeders who developed million acres to low-erucic varieties (renameaholg) in
new cultivars from germplasm introduced from China, Ja- 2 years. In 1994, there were 14.3 million acres of can
pan, and Korea. Major explorations were undertaken by the in Canada that were producing an annual value of apprd
USDA from 1924 through 1931, after earlier seed collections mately U.S. $1 billion.
were lost. Industrial support was essential, and in 1922 the  Canola production and consumption is the fastest gro
Staley Company built the first major soybean processing ing segment of the oilseed industry and is increasing at|
facility, in Decatur, lllinois (Hymowitz, 1990). In 1941, annual rate of 8%. Canola production began in the Unif
soybean acreage harvested for seed exceeded that harvesteéttates in the mid-1980s, and by 1994, U.S. production
for forage and greatly increased during World War Il and 447 million Ib on 354,000 acres, with an annual value
the next two decades. $50 million. Expansion of the U.S. canola industry, hov

In 1924, about 5 million bushels (bu) of soybeans were ever, is checked by restrictions on market access, unav
produced in the United States, with yields of 11 bu/acre; ability of appropriate varieties, challenges regarding pr
in 1994, about 2.6 billion bu were produced on 62 million duction, and lack of infrastructure. Limited crushin
acres, with yields averaging 42 bu/acre. To bring soybeans capacity makes it necessary to transport most U.S. gro

from a forage to a crop grown for oil and high-protein meal canola to Canada for processing. The current annual U.S.

cost U.S. taxpayers an estimated $5 million from 1912 to consumer demand for more than 400,000 tons of can
1941; the current annual value of the crop is estimated atoil imports represents a major opportunity for U.S. pr
more than $13 billion. Had there been no public-private ducers, a demand that could support more than 2 milli
partnerships or integrated efforts at production and mar- additional U.S. acres in canola.

1y
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New-Croprs CASE STuDIES

Pearl Millet Pistachio
This crop, the world’s most important cereal in very This delectable nut was introduced at the USDA Pla
hot and very dry climates, is grown as a food grain on al- Introduction Station at Chico, California in the 1920s, b
most 100 million acres in Africa and the Indian subconti- little interest in pistachio’s potential occurred until th
nent (Andrews et al., 1993). As a result of breeding efforts 1970s (Ferguson and Arpaia, 1993). Key developme
by Dr. Glenn Burton, a USDA-ARS scientist in Tifton, leading to successful crop commercialization were t
Georgia, pearl millet was developed as a summer annualselection of a suitable genotype (‘Kerman’) in 1957, th
forage crop and now is grown on 1.5 million acres in the generation of research information by University of Cal
United States. fornia researchers that was able to establish the suitab
Agronomic studies and breeding efforts supported by of California’s Central Valley for production, the devel
the U.S. Agency for International Development through opment of the Central Valley water project, and a tax stru
the Collaborative Research Support Program and con-ture that made it possible for growers to deduct orcha
ducted in Nebraska and Kansas have demonstrated that iestablishment costs.
is a promising grain crop for areas of the United States in  The formation of the California Pistachio Associatio
which drought, soil type, short season, or excessive heatin 1976 levied growers and processors for funds to sy
diminishes the yield potential of sorghum. Also, short- port production research and to educate growers and f
season pearl millet hybrids are a promising double-crop cessors. The advent of the Iranian Hostage Crisis in 19
after wheat in the Midwest. Pearl millet is a preferred food and subsequent embargoes of Iranian pistachio impg

grain in Africa and has been proved a superior feed for helped stabilize U.S. pistachio prices. The pistachio ind:r)s-

poultry, swine, and fish. In 1994, a newly developed grain- try now is a major California nut industry, with 74,00

type pearl millet was planted on more than 15,000 acres acres planted, an acreage exceeded only by that of almg

in Georgia and Florida for poultry feed. or walnuts. In 1995, farm gate value of the crop (147 m
lion Ib) was $170 million, with a retail value of approxi
mately $440 million.

Kenaf

In the 1940s in the southern United States, kenaf was Quinoa

introduced to replace jute in cordage products. Inthe 1960s,  This little known Andean pseudograin initially was

a screening process led by USDA scientists identified kenaf evaluated in Pennsylvania, where it was eliminated frg

as the most promising fiber crop from among 500 plant consideration because of poor adaptability. In 1983, it W

species considered for pulping and papermaking (Kugler, reintroduced in Colorado that has an environment simi

1990; Taylor, 1993). Although this annual crop was tested to that of the Bolivian Altiplano, where the plant originated.

successfully in 1977 and demonstrated commercially in Between 1983 and 1987, only $76,000 of taxpayer fun
1987 for newsprint manufacture, paper market conditions was invested in developing quinoa as a new U.S. crop;
drove development in other directions. Kenaf is coming this investment has yielded a new crop with an estima
into commercial use, with mechanical separation mills op- value exceeding $5 million in 1995. Interest in quinoa h
erating in Louisiana, Mississippi, and Texas. Stem fibers increased worldwide because of unique starch propert
are being used to manufacture dry formed “instant lawn” suggesting a number of industrial uses.
mats and, through a New Mexico company, to manufac-

ture printing- and writing-grade papers. Core fibers are Meadowfoam

being used in animal bedding, poultry litter, adsorbents for ~ Meadowfoam is a winter-spring annual wildflower with

oil and chemical spills, and horticultural mixes replacing unique seed oil that is native to northern California afpd

peatmoss. Current farm gate value is roughly $1 million southern Oregon. In the 1950s, USDA scientists discq
and is expected to increase substantially in the next few ered that its seed oil had unique properties making i
years. suitable source of a number of potentially useful deriv
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New-Croprs CASE StuDIES

tives. Crop domestication efforts (breeding, agronomy, 1996. The strategic plan of the company calls for expa
seed processing, product development, and marketing)sion into nonwoven uses such as batting made with ot
have been carried out at Oregon State University in coop- natural and synthetic fibers, as well as yarns, pulps, 3
eration with the USDA, industry, and private growers, in papers.
an effort to provide a potential new crop for the Willamette
Valley. In 1995, about 3,000 acres of meadowfoam were Taxus for Taxol® Production
in production. Between 1960 and 1982, the National Cancer Instity
screened 35,000 plant samples for anticancer activity.
Milkweed anticancer drug registered as T&x(daclitaxel) and iso-
Pods of this native weed were gathered and used as filllated from the bark of the Pacific yeWaxus brevifolia
for life jackets during World War 11, but such efforts were and otherTaxusspp.) proved effective for arresting ova
abandoned after the war. Research interest increased in theian and metastatic breast cancers and created a tren
1970s, when the crop was suggested as a source of biofuelsdous demand for the drug (Piesch et al., 1994).

but the program was curtailed when the process proved Taxus brevifoliavas found in old-growth forests in the

en-

uneconomical. An oil company executive became inter- Pacific Northwest, the habitat for many endangered spe-

ested in the potential of milkweed as a fiber crop and cies, but the tree had to be destroyed if the bark was td
founded the Natural Fibers Corporation in 1987 to create extracted. A renewable source thus was needed to n
a new agricultural industry based on milkweed (renamed demand. Subsequently, precursors of paclitaxel were
syriaca) (Knudsen and Zeller, 1993). tracted from the needles of mahgxusspecies to produce

With the aid of federal support from a Small Business semisynthetic Tax8l The drug from this source was ap
Innovation Grant (SBIG), a cooperative USDA grant to the proved for use by the U.S. Food and Drug Administratiq
University of Nebraska, and an AARC Center investment, in late 1994. Bristol-Myers Squibb, which was responsib

the corporation created a means of using syriaca seed flosgor producing the drug, contracted with a number of cor

be
eet

PX-

n
e
n-

as a nonallergenic fill to replace imported duck and goose panies including the Weyerhaeuser Corporation (Washing-

downs in comforters. Two hundred acres of milkweed now ton) and Zalenka Nursery (Michigan) to provide a rene
are being grown in Nebraska, and company sales have surable source of needles. Twenty to 25 million shrubs ng
passed $1 million; expansion to 900 acres is expected forare being cultivated to meet the demand for Taxol

0

THE CASE FOR FEDERAL SUPPORT

America’s cropland is a natural resource with the
potential to produce renewable wealth, and the entire
nation benefits directly or indirectly when a new crop
is developed. Because of the complexity of development
and the uncertainty regarding what sectors of agricul-
ture and regions of the United States might gain most
from investment in development, federal support and
leadership are essential to a successful program of new-
crops introduction. Many obstacles make it unlikely that
individuals can introduce, develop, and commercialize
new crops successfully. Three obstacles will be dis-
cussed in depth.

1. The long-term nature of crop introduction. The
aforementioned new-crops case studies indicate

2.

that successful new-crops development often is a
lengthy process and that 10 to 40 years or longer
often are necessary to discover, to domesticate, and
to commercialize major new crops successfully. It
is the long-term nature of new-crops development
that deters the private sector from including it in
research and development programs. Nothing can
be done without suitable germplasm and plant
breeding research that is a long-term activity and
must receive government and institutional support
in the early stages. Thus, institutions such as the
USDA-ARS and state agricultural universities and
experiment stations must participate in new-crops
development.

High risk. New-crops introduction, with its high
failure rate, is inherently risky, at least over the
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short term. Bottlenecks are many and include prob- ful new-crops policy is essential to the productive ca-
lems with production, crop adaptability, and, most pacity and sustainability of U.S. agriculture. New-crops
important, market forces. Because crop adaptationdevelopment is in the public interest because of the
is involved, research must be multiregional. Often multiple benefits that may result. Obviously, the com-
the tremendous benefits of success may not accruepetition for limited public resources apportioned to ag-
to the originator, a fact that deters private sector ricultural research is intense and an arena in which es-
investment. The geographic regions of environ- tablished agricultural commodities are well represented
mental and economic adaptation for potential new and apply strong pressure. The poor record of past at-
crops often are unknown tempts to advance new-crops
at the outset of work on development in the United
domestication and im- States suggests that institu-
provement. For example, tional innovation is needed. A
wild rice was improved consortium of policymakers,
substantially as a new researchers, industry repre-
crop in Minnesota, but sentatives, and farmers
California subsequently should be organized to create
adopted the crop and now a permanent voice for new-
dominates production. crops development.
Coordination problems. DEPARTMENT OF AGRICULTURE, THE GENERAL Recommendations for
Growers ordinarily are DESIGNSAND DUTIES OF WHICH SHALL BE TO new-crops development have
not interested in new ACQUIRE AND TO DIFFUSEAMONG THE PEOPLEOF been made regularly for more
crops without an assured  THE UNITED STATES USEFUL INFORMATION ON than a century, but, in spite of

New-CroprsDEVELOPMENTA PriMARY GoAL
WHEN USDA Was ESTABLISHED

BE IT ENACTED BY THE SENATE AND THE HOUSE OF
REPRESENTATIVESOF THE UNITED STATES OF
AMERICA IN CONGRESSASSEMBLED. THAT THEREIS
HEREBY ESTABLISHED AT THE SEAT OF THE
GOVERNMENT OF THE UNITED STATES A

market, and marketers sysJECTSCONNECTEDWITH AND DISTRIBUTE AMONG

will not handle new crops THE PEOPLENEW AND VALUABLE SEEDSAND
without an assured sup- PLANTS.

ply. Because of this di-
lemma, an independent
and neutral party is
needed to bring research-

THE OPENING SECTION OF THE LEGISLATION
ESTABLISHING THE NEW U.S. DEPARTMENT OF

AcricuLTurRE (MAY 15, 1862)

these appeals, underinvest-
ment continues at great eco-
nomic, social, and environ-

mental costs. An effective

policy must be based on a re-
allocation of resources equal
to the task. The authors be-

ers, growers, processors, lieve that three steps must be
and marketers together within and between regions.taken if this objective is to be accomplished.
Furthermore, the successful introduction of new
crops involves solving problems that transcend RENEWING THE ORIGINAL USDA COMMITMENT
disciplinary boundaries, and coordinating market- T0 NEw-Croprs DEVELOPMENT
ing problems that involve both public and private The authors recommend a renewed focus on one
sectors of the economy. Transdisciplinary effort of the primary congressional mandates to the USDA at
and cooperation are needed that extend well beyondthe time of its establishment in 1861: “to acquire and to
the attempts most current institutions make with diffuse among the people of the United States useful
multidisciplinary research. For example, the Cana- information on subjects connected with and distribute
dian government changed rail freight rates, createdamong the people new and valuable seeds and plants.”
grading standards, invested heavily in production The authors also encourage the USDA (1) to examine
research, and examined the health and safety riskshow better to support new-crops development through
and benefits of canola. policies and programs and (2) to request additional fund-
ing from Congress for new-crops development and/or
to redirect current funding into this area.

To more strongly encourage USDA'’s efforts in

PatHwAYs To NEw-CRoPS DEVELOPMENT
The authors of this report believe that a success-
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new-crops development, the authors suggest includingcrops initiative to be called th&efferson Initiativein
under research priorities legislative language specifically honor of the strong personal commitment of Thomas
supporting new crops: Jefferson to improving American agriculture through the
development of new crops. The Jefferson Initiative
It shall be national policy to diversify agriculture by would become the focal program for new-crops devel-
the development of new crops, thereby providing opment and would serve as an umbrella for many types
farmers with more crop options, strengthening the re- of public-private partnerships aimed at commercializa-
newable resource base, and stimulating additional tion.
rural economic development. An innovative new research and development
entity is needed to provide the critical mass of talent and
DEVELOPING INCENTIVES FOR ADOPTION OF NEW resources needed to boost new crops to a self-sustain-
Crops ing level and to catalyze the Jefferson Initiative. It is pro-
Incentives would include but not be restricted to posed that this entity be call&€te Thomas Jefferson In-
developing crop insurance for new crops, providing stitute for Crop Diversificatiomnd that it be established
guaranteed loans for designated new crops, allowing ex-with a progressive vision of how science can be em-
perimental new crops to be grown on idled land, exclu- ployed on behalf of agriculture. The Jefferson Institute,
sively releasing new publicly supported cultivars to in- comprised of a national research and development cen-
dividuals and to organizations devoted to new crops, andter and 8 to 10 cooperating regional centers (Figure 1),
creating a system of grants for farmers and small busi-would employ interdisciplinary teams to address the in-
nesses interested in testing specific new crops. terlocking problems of breeding, production, utilization,
and marketing.
CREATING INSTITUTIONAL |NNOVATION THROUGH The benefit of a national center is that it would
A JEFFERSON [NITIATIVE have the capacity to achieve major new-crops introduc-
To create a coordinated development effort for tions, to develop public awareness and interest, and to
new crops, the authors propose the creation of a hew-engage the participation of many partners, including ma-

THE JEFFERSON INITIATIVE

Diversifying U.S. Agriculture Through Innovative Systems Research
and Collaborative Public-Private Partnerships

Advisory Council

¥

Thomas Jefferson

Cooperating Private
Sector Partners

Farmers
Non-profit Organizations
Private Industry

Institute for
Crop Diversification

National Research and
Development Center

Cooperating Public
Sector Partners

USDA Agencies
State Agencies
Universities

Jefferson Institute

Regional Center

Jefferson Institute

Regional Center

Jefferson Institute

Regional Center

Jefferson Institute

Regional Center

Jefferson Institute

Regional Center

Figure 1. The Jefferson Initiative to diversify crop production in the United States would be catalyzed by the Thomas Jefferson Institute,
comprised of a national research and development center and cooperating regional centers. The Institute would stimulate
partnerships with both public and private sector collaborators through grants and contracts derived from federal funding.
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jor agribusiness firms. Re- WE ARE PROBABLY FAR FROM POSSESSINGAS YET,  Jefferson Initiativeproposes
gional centers would comple- aALL THE [CROP§ FORWHICH NATURE HAS FITTED the kind of substantial, long-
ment the national center by oyr counTrY. TO FIND OUT THESE, WiLL REQUIRE  t€rm, and coordinated frame-

allowing optimal testing and s\ ABUNDANCE OF UNSUCCESSFULEXPERIMENTS work necessary for the cre-
development of varieties BUT IF, IN A MULTITUDE OF THESE, WE MAKE ONE ation of a successful national
L

adapted to each region; b strategic program in new-
P 9 Y orTwo USEFUL ACQUISITIONS, IT REPAYS OUR gic prog

obtaining more complete in- crops development.
TROUBLE.

volvement of researchers,

extension specialists, and LETTERFROM THOMAS JEFFERSONTO

other agricultural experts WiLLiam DrayTon (1786)

across the country; and by de-
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