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Chapter 29
Public Universitiesand Hard White Wheat Variety Releases

M. A. Boland*

Introduction

Coordination of supply channels is an important component of a successful
competitive strategy by food and agribusness firms. One current policy issue is the role
of United States (U.S) land grant universty Agriculturd Experiment Stations in wheat
supply channels®  Public scientists and economists have long made important contri-
butions to agriculturd supply channds.  For example, measurement of quadlity atributes
in crops and animds, coupled with vaue-based marketing programs, have been the focus
of much research and education. Likewise, public breeding programs have been
ingrumenta in improving productivity and qudity traitsin agriculturd commodities.

Public breeding programs have higoricaly developed the magority of whest
vaieties grown in the U.S. while biotechnology advancements have been ingrumentd in
the devdopment of effective wheat hybrids in recent years. Hard white wheat varieties
are new to much of the U.S. Thus, aternative release procedures and the potentia effect
on wheat supply channds have been conddered by Agricultura Experiment Stations.
Recently, University of Idaho and Montana State University provided redtricted release of
varieties to a producer-owned cooperative and severd private firms. The development of
these varietiesis funded through taxpayer and producer whesat checkoff funds.

The objective is to provide an overview of release procedures for hard white
wheet varieties in various dates. Firdt, biotechnology issues in wheat and an overview of
wheat breeding programs is discussed. Then a summay of recent developments in
release proceduresis presented followed by a generd discussion.

Background Information

“Private breeding programs aong with public breeding programs in
Nebraska, Montana, South Dakota, and Washington are committing 20 to
40% of ther efforts (on white wheat)... Kansas State Universty is
committing 75% of their breeding efforts and investment.... Colorado and
Oregon Stae Universties tral with a 50% commitment.”  Successful
Farming (December 1998).

“Because (variety) 377s is unique with a potentidly higher demand than
commodity whesat, the university (ldaho) decided againgt releesng it as a
public variety. Rather, they wanted to license it to an identity-preserved



program.... the best way to accomplish this was through a farmer
cooperative.” Successful Farming (October 1997).

“When it comes to hard white wheats (produced a Montana State
Universty), exclusve licensng is necessty to give companies an
incentive for handling the new class of wheat.” AGWEEK (April 1999).

“Producers form closed cooperative (AGvantage IP) to market Kansas
State Universty hard white wheats” Kansas Farmer (1999).

“Monsanto  succeeds in developing a chemicad hybridizing agent for
whest...promise of wheat hybrids is a redity..white wheat hybrids in
2003.” The Furrow, High Plains Journal, Farm Journal (November
1996, August 1997, March 1999).

Publicly funded breeding programs account for the mgority of wheat varieties
grown in the U.S. For example in 1998, dmost 75 percent of al wheet varieties grown in
Texas, Oklahoma, Kansas, Nebraska, Colorado, Montana, ldaho, North Dakota, and
South Dakota were developed by Agriculturd Experiment Stations.  Private firms have
largely developed crop varieties such as corn because these are hybrids. That is,
producers purchase hybrid seed because hybrids cannot sdf-pollinate. Thus, seed
companies have economic incentives to conduct research on new hybrid varieties because
producers must purchase hybrid seed each year.

However, there is little hybrid wheat planted in the U.S. Rather, producers plant
varieties and have the option of holding back seed, which is then conditioned and planted
next spring, or buying certified seed each year. With firmer regulaions in place with
regard to Plant Variety Protection, non-hybrid crops such as soybeans which have the
Roundup® herbicide tolerant gene in them, camot be held back as seed.

Recent announcements by Monsanto which owns two of the largest private wheet
breeding firms, AgriPro and HybriTech, suggests that Roundup Ready® wheat will be
avalable in 2002. A contracting program with Farmland Industries has been introduced
in Kansas this year for AgriPro's hard red hybrid wheat variety, which has higher yidds
(8 to 10 bushds) in cetan areas reative to public varieties. If these varieties reduce
input costs, producers may switch from public to private whesat varietiess What does
biotechnology mean for public wheet breeding programs?

Biotechnology and Wheat

Wheat has lagged with respect to biotechnology. For example, wheat ranks 11"
in the number of USDA-Anima and Plant Hedth Inspection Service (1999) permits with
70 approved permits. Wheat is more complex to breed than oilseeds or corn but the
primary reason that geneticdly modified wheet is not yet avaldble is the amdl whest



seed market. Many producers save and condition their own seed rather than purchase
seed each year.

The ovewheming mgority of fidd tests for geneticdly modified wheets are
being done by one firm, Monsanto, which had obtained (as of May 1999) 46 of the 70
aoproved fidd test permits (Figure 1). Agriculturd Experiment Stations accounted for 15
(ten by University of ldaho and five by Montana State University) while USDA-ARS and
Novartis had four gpiece. The remaining permit was held by AgrEvo (owned by Hoechst
and Schering).

University of Idaho

Montana State University
Monsanto

FIGURE 1 Field Test Permits for Geneticaly Modified Whest, by Indtitution for 1994 to May 1999

These permits are classfied into eight categories 1) agronomic properties such
as yidd enhancing, drought resstance, etc., 2) bacterid resstance, 3) fungd resistance,
4) herbicide tolerant, 5) marker gene, 6) nematode resstance, 7) insect resstance, and 8)
other. Thus far, permits br wheet exis in the firg five categories only (Figure 2). There
are some driking results.  Product qudity has four permits; dl granted to USDA-ARS for
wheat seed dtorage attributes.  Agronomic property permits been given to Monsanto (nine
permits for drought tolerance or yield enhancing properties) and Montana State
University (four permits for drought tolerance).

The largest number of permits has been in the herbicide tolerant (twenty by
Monsanto and one by AgrEvo) and vird resstance categories (Sx by Monsanto, one by
Montana State Univerdty, and ten by Universty of Idaho). Fungd resstance has fifteen
permits (deven by Monsanto and four by Novartis) and Monsanto has five gene marker
permits.
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FIGURE 2 Field Test Permits for Genetically Modified Whest, by Classfor 1994 to May 1999

Thus, biotechnology research in flour or noodle qudity is reaively inggnificant.
This suggests that transformations in wheat kernds such as the crease, which is the
physcd characteridic that largely determines flour, yidd (and hence, increases revenue)
or reduction of the bran layer (i.e, decreases costs) have high research and investment
costs. However, methods of reducing producer input costs (i.e, less herbicides) or
increedng revenues (i.e, hybrid yidds) have a higher payoff to firms conducting
biotechnology research in whesat. It is likdy that other biotechnology research will focus
on increased seed dormancy to reduce pre-harvest sprouting and funga resistance (scab,
lesf rudt, etc.). Private firms are doing much of the research.

Wheat Breeding Resear ch Funding

USDA reported that public expenditures on wheat research were amost 85
percent of tota wheat research expenditures (Fuglie at a. 1996). Wheat seed had the
lowest growth in seed price between 1975 and 1992 ( .97 percent per year) relative to
hybrid corn (4.75 percent), hybrid sorghum (5.08 percent), and non-hybrid soybeans
(1.92 percent). Seed companies were able to obtain 35 (sorghum) to 48 (corn) percent of
the improved hybrid seed vaue compared to 24 percent for wheat. This resulted in
private firms investing over ten percent of seed sdes in hybrid seed research compared to
only five percent on wheat. Public wheat variety research has resulted in increased yields
averaging one-hdf bushe annudly in the Great Plains over the past two decades (Epplin
1997).

Private firm wheat research expenditures had atrophied due to limited success
with hybrid whests in the 1970s and 1980s. However, the 1994 amendments to the Plant



Varigty Protection Act coupled with the use of rdiable gendic trandformation methods
for whesat, have increased private sector expenditures (Blechl 1998). Private firm
varieties will need to reduce input costs to producers or outperform public variety yidds
for producer adoption.

In addition to taxpayer funds producers contribute breeding research funds
through a wheat checkoff program. These funds are then used by producer associaions
to invest in wheat research, promotion, and education. In many dates, these investments
can be subgtantid. For example in Kansas, producers have contributed dmost $4 million
to the white wheat breeding program over the past ten years while taxpayers have
contributed another $11 million. Due to such invesment, there is some sentiment that
benefits to any breeding improvements that might have economic incentives (i.e, hard
white wheat) should accrue to producers rather than others in wheat supply channels.
Hard white wheat is increesngly becoming more important in public and private
breeding programs (Boland and Howe 1999).

Recent Developmentsin White Wheat Variety Releases

The introduction of white wheat into U.S. presents severd problems for whesat
supply channds. Firgt, white wheat must be kept separate from red wheat or it will be
severely discounted.  Second, because white wheat varieties are developed for specific
end uses such as noodles or crackers, the wheat must be marketed through an identity-
preserved supply channd that alows end-users to purchase wheat from suppliers.  Findly
due to a smdl supply (less than 200,000 acres of hard white wheet at the present time),
increesed marketing invesments in identity-preserved supply channes are needed to
locate end-users.

These reasons have led Agriculturd Experiment Stations to condder dternatives
to a public rdease of hard white wheeat varieties. A traditiond release process involves
Agriculturd Experiment Stations turning wheat seed over to crop improvement or seed
asociaions who, in turn, increase seed production so that dl producers may have an
opportunity to purchase the variety (Schumacher et a. 1999).

The motivations for conddering dternatives include 1) protecting research
investment of taxpayers, wheat producers, and crop improvement associations, 2)
maximizing seed increese while assuring varietd integrity; 3) developing markets with
maximum vaue for white wheat to match production growth; 4) providing an orderly
trangtion from predominately red to predominately white whest; and 5) maximizing the
number of grower paticipants. A summay of hard white wheat identity-preserved
supply channelsin various states (listed dphabeticdly) is described below.
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Colorado

Hard white wheat acres in Colorado have increased from 7,000 acres (1996) to
over 20,000 (1998). Monsanto’'s AgriPro contracted hard white wheat varieties
(Solomon and Platte) with a leading miller (Con Agra) and Colorado producers. The
premiums paid to producers averaged $.25 to $.35 per bushe in 1998. The magority of
the premium is for end-use properties such as protein and other characterigtics; the white
color is worth only a few cents Goertzen Seed Research (owned by Cargill) has
contracted a hard white wheat variety, Snow White, with producers for use in Cargill’s
millswith $.05 to $.10 premiums.

| daho

Idaho Agriculturd Experiment Station and USDA-ARS used a redricted release
to license a hard white wheet variety, 1daho 377s, to Pro-Mar Sdect of Idaho, Inc. in
1996. The license fee is $.02 per bushel of seed for first 25 million bushels, $.015 for
the next 2.5 million, and $.01 per bushe for anything over five million bushds Idaho
377s was developed for export noodle markets but is now used in domestic and export
markets. Pro-Mar Select of ldaho is a producer-owned cooperative with 130 members
who are wheat growers. The cooperative has had mixed success but increased acreage
from 8,000 (1997) to 60,000 (1999). Pro-Mar Select sub-licensed Idaho 377s to Generd
Mills in Montana Over 100,000 acres in Montana were contracted in 1999 and
premiums have averaged $.05 to $.10 per bushe. A soft white wheat variety, Whitebird,
was released publicly but the seed was sold to severd private firms who agreed to
increase  seed production through Idaho Crop Improvement Association’s ldentity
Presarvation Program. Two other public soft white wheat varieties (Brundage, Treasure)
ae produced and marketed by private firms such as Generd Mills through identity-
preserved whest supply channels.

In December 1998, Idaho Agricultura Experiment Station entered into a one year,
renewable agreement with Nabisco regarding soft white wheat varieties. Nabisco will
fund seed increases for the most promisng breeding lines, test baking qudities in ther
Cdifornia baking laboraory usng solvent-retention capecity, and provide funding for
equipment and daff a the Aberdeen Experiment Station. However, Nabisco will not
own the publicly funded varieties or any information obtained from the testing but can
aoply for exclusverightsto any variety.

Kansas

Kansas Agriculturd Experiment Station, in conjunction with AgriPro, licensed
hard white wheat varieties to a producer-owned cooperaive (American White Whesat
Producers Association) in 1988 (Bequette and Herrman 1994). The varieties included
AgriPro's Rio-Blanco, and Agriculturd Experiment Station's KS84HW196 and Arlin.
The decison to release these varieties to a producer-owned cooperative was due to



concerns that a generd release could disrupt wheat supply channels due to potentid
mixing with red wheet because there was no hard white wheat class until 1990. Price
premiums were as high as $.15 per bushd in the mid-1990's with 20,000 acres of
production until the cooperative declared bankruptcy.

In 1998, Kansas Agricultural Experiment Station announced plans to release two
hard white wheat varieties (Betty and Heyne) and ancther eight to ten over the next three
to five years. Alterndive release procedures, which potentidly could involve a restricted
rdlease, were analyzed (Schumacher et d. 1999). American White Wheat Producers
Association, Farmland Industries, Cargill, and a new producer cooperative composed of
Kansas Crop Improvement Association members (cdled AGvantage |IP) submitted
proposds for the white wheat varietiess After a great ded of discusson, Kansas
Agricultural  Experiment Station decided to relesse the hard white whests usng the
general release procedures. At the present time, producers who are members of
AGvantage IP and who grow Betty or Heyne can contract with Farmland Industries for a
$.10 per bushd premium. A third variety, Trego, will be released in 2000.

Montana

Montana Agricultura Experiment Station has aso used a redricted release for
hard white wheat varieties. Generd Mills has exclusve rights to Nuwest, which was
developed for noodles and breads. Heartland Seed Co. (private seed company) licensed
MTHW 9420 from Montana Agriculturd Experiment Station in April 1999 and will
contract with millers for use in noodles. Future hard white wheat varieties may be
licensed to sngle firms.  Wheat Montana, a private milling and baking firm, dso
contracts a hard white whest variety caled Golden 86.

Montana Agriculturd Experiment Station and Idaho Experiment Station, in
conjunction with wheet processng and marketing firms (Great Harvest Bread Co., Fisher
Flour Mills, Pendieton Four Mills, Pro-Mar Select Wheat of 1daho), wheat breeding and
qudity testing firms (Western Plant Breeders, Montana Cered Qudity Laboratory,
Aberdeen Wheat Quality Laboratory), and technica assstance (U.S. Wheat Associates),
are involved in a mgor project to further develop identity-preserved supply channels for
future white whest varieties under an $800,000 USDA grant.

Nebraska

Nebraska has several non-red whests including purple and blue, and white wheet
is under development a the present time. The first hard white wheat variety, NuPlains, is
scheduled for release in 1999 or 2000. Baenziger, Shelton, and Batensperger (1998)
report that “as date experiment dations expand their focus on regiond efforts...different
marketing mechaniams for hard white wheat may need to be investigated for Nebraska
white wheat varieties” However, agenera public release will be used for NuPlains.



Discussion

Clearly, Agriculturd Experiment Stations are guided by wel-meaning intentions
in andyzing aternative release procedures for hard white wheaet. And, it is too early to
tell whether these intentions will be successful. It is important to note that there are
differences between dates, which may influence the Agricultura Experiment Station's
decision-making process.

Regional Differences

USDA’s Census of Agriculture (1997) notes the following numbers of whesat
producers with $100,000 or more in sdes (50 percent or more of totd farm sdes): Idaho:
2,849; Kansas 10,871; and Montanaz 3,634. Kansas has 35 times the number of
producers as Montana or ldaho. In addition, Kansas has more acres (10.9 million)
planted to wheat redive to Montana (5.8 million) and Idaho (1.4 million). Yidds per
acre on nonrirrigated land are aso much higher in Kansas. Findly, Kansas's producers
plant only hard red (99 percent) and soft red wheats (one percent) while Montana
producer’s plant hard red winter and spring (99 percent) and white whesats (one percent).
Idaho producers plant a greater variety of wheats (25 percent hard red winter or spring;
75 percent soft or hard white wheats).

Kansas has 2.5 (5) times greater whest checkoff funds relative to Montana (Idaho)
due to higher production. Some of these funds are used to help support public whest
breeding programs. However Idaho, and to a lesser extent Montana, have greater
identity-presaervation posshbilities due to increased dorage, eevator segregation ability,
and producer experience with different wheat classes. Much of the wheat grown in these
two dates is exported to Far East Asan countries or used in regiond mills for bread,
noodles, and cookies. Kansas has grester numbers of grain handling firms relative to
Idaho and Montana.

Factors for Success

Severd factors are needed to ensure the success of a hard white whesat variety that
is released to an identity-preserved supply channd. First, producers cannot be allowed to
keep any of the wheat for seed or the exclusive licenang will not work. Second, a clear
end-user must be identified. Due, in part to lack of marketing expertiss, American White
Wheat Producers Association and Pro-Mar Sdect have had difficulty linking large
volumes of wheat with end-users. Third, the capability to segregate and keep the whesat
separate from other varidties during storage, handling, and trangportation until the find
end-usr must exist. Fourth, economic incentives are needed for dl participants across
the supply channd (producers, merchandisers, end-usars). The postive resction and
compstition for exclusve rights to the varieties from millers and other end-users suggests
that these economic incentives exis for hard white wheet. It is important to note that



many of these economic incentives are rdaed to various milling and baking eattributes
and not just bran color.

Finaly, any redricted release must have clear and postive net returns to taxpayer
and producer invesments in the breeding program. These returns may be roydties
through licenang arangements, which are used to reinvest in research and development
of new vaidies or through maximum participation of producers in the sysem (i.e,
opportunities to invest in a cooperative or unlimited access to the seed varieties). One
criticism of hard white wheat restricted release procedures is the fear that seed producers
will premium price the certified seed reative to close subdtitutes such as certified hard
red wheat seed. For example, Betty and Heyne certified wheat seed is expected to be $1
to $2 a bag higher initidly than certified hard red seed, which results in dmost $.05 per
bushel cost to a producer. If premiums are only a few cents per bushd with no yied
increases, there may not be enough economic incentives to increase producer adoption.

In the short-run, there will be economic incentives to those organizations
(producer-owned cooperatives, private firms, etc.) if transaction cods for segregating the
wheat and matching end-users with supply are less than the cost of purchasng and
milling red whea. These economic incentives are likdy to come from incressed milling
extraction rates, (i.e, higher flour yidds if U.S. millers grind further), protein content,
and other qudity factors. In the long run, there may be emerging export or niche
domestic markets, especidly if segregation costs are reduced as producers and gran
merchandisng firms learn to manage two classes of whest, and biotechnology reduces
input  codts. Furthermore, given dgnificant invesment by firms and Agriculturd
Experiment Stations, there will be a greater hard white wheat supply.

Conclusion

Do public universties have a role in modifying agricultura supply channds?
Clearly for the introduction of hard white wheat, Agriculturd Experiment Stations
require input from producers, agribusiness firms, and others in the wheat supply channd.
The role of the Agricultura Experiment Station is to provide research and education.
Diguption of hard red wheat supplies channds by haphazardly releasng white whesat
varieties would not result in the greatest return to taxpayer and producer wheet checkoff
fund investments. If handled correctly, a redtricted release is one option that may provide
increesed returns to taxpayer and producer checkoff fund investments until enough
aupply is avalable. However, regiond differences in the dructure of the wheat industry
may lead to a redtricted release (Idaho, Montan@) to producers in an identity-preserved
supply channd or a generd reease (Kansas) to the market.  Given differences in the
dructure of wheat supply channels in these dates, it is not surprisng that dterndive
release procedures are consdered for use by Agriculturd Experiment Stations.
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Endnotes

The author is an assistant professor of agriculturad economics a Kansas State
Universty. This project was funded, in part, under USDA-RBS cooperative agreement
number 99-15. Interviews with breeders, merchandisers, Agriculturd Experiment Station
dtaff, seed producers, whesat producers, and trade association staff were used in preparing
thisreport. Contribution No. 99-480-A of the Kansas Agricultura Experiment Station.

’The term ‘Agriculturd Experiment Stations is used throughout the paper mainly
for historica reasons but it is important to recognize that Cooperdtive Extenson Service
has made important contributions in research and education. In redity, land grant
universtiestypicaly use foundationsto license intdlectud property rights, etc.
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