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Wheat breeder battles: 

Success in wheat 
breeding requires clear 
communication among 
stakeholders. 

by Michael Boland, Marc Johnson, 
and Sara Schumacher 

H ard red wi m er wheat is the dominant 
cereal grain of the G reat Plains. Even 

so , land gram universi t ies in the cemral 
G reat Plai ns have realloca ted wheat breed­
ing resources from hard red winter wheat 
(HR) ro hard white winter wheat (H W) . 
For exam ple, the Kansas State Uni versi ty 
Agricultural Experiment Station and Coop­
erati ve Extension Service (K-State R&E) is 
now devo ting over 50 percent of its pub li c 
and priva te whea t breeding reso urces ro 
H W (Whea t Research Center) . 

T he switch in reso u rces has bro ught 
questions: W hat are the differences between 
HR and HW? W hy are public wheat breed­
ing efforts now moving ro HW, and why 
are special interes t groups asking fo r exclu­
sive access ro new H W varieti es? 

Hard Red and Hard White 
H ard red whea t was brought ro th e 

G reat Plains by immigrants from Russia in 

1874. It has lo ng 
domin a ted the other fi ve whea t cl asses 
(durum , hard red spring, so ft red winter, 
HW, soft whi te wheat) because of its abi l­
ity to adapt to the climate and soils of the 
Plains, and its head resists pre-harvest mo is­
ture-induced sprouting that can render the 
mature wheat useless to mill ers. Over time, 
plant breeders have developed ve rsatile HR 
va rieties with a wide range of protein co n­
tent to satisfy the requirements of d iffe rem 
end uses. C urrent HR and H W va ri eti es 
are close substi tu tes in bakin g qu alities, 
H W can be mi ll ed to yield slightly more 
fl our per bushel than HR, and finally, H W 
lacks, but HR carr ies, the po lyphenol oxi­
dase enzyme which causes disco lo ration in 
raw noodles . 

H ard whi te wheat is Australia's majo r 

export whea t, and sin ce 1967, 
Australi a's production of H W has doubled 
with almos t all of the product being so ld 
in fo reign mar kets . Fo r much of the past 
decade, Australian white wheat has been 
priced competitively with U.S. HR at export 
termi nals, but when transportat ion costs 
are add ed , U.S. prod uced H R is higher 
p riced in many importing co un tries. In 
additi on, the Australi an varieti es displ ay 
superior noodle qualities-a des irable tra it 
in many As ian markets. 

Even with the growing importance of 
As ian markets, HW acco un ted for a very 
small percentage of wo rld wheat prod uc­
ti on in 1997. Apparently, economic incen­
ti ves have not been suffi cient to warrant the 
shift to H W in the Northern Plai ns, so why 
have resources switched in to breeding white 
wheat va ri eti es? 
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Hard White Comes to Kansas 
Kansas is the largest producer of HR in the United 

States, and for over fifty years, the majority of the new wheat 
va ri eti es in the state have been developed by K-S tate 
R&E. T he wheat breeding program began developin g 
HW al most 30 years ago after a K-S tate plant scientist 
returned from a sabbatical in Austral ia where he had been 
impressed with the emphas is on end-user needs in vari­
etal development. T hese observations led to some exper­
imental effo rts wi th H Ws . Several H W vari eties were 
developed and made available in the late 1980s. A coop­
erative, the American W hi te W heat Producers Association 
(AWWPA), was established to promote .the new varieties 
but had limi ted success (Bres ter et al ., Duval and Biere). 
K-State R&E continued research on H W, and by the late 
1990s, three more va ri eties (Betty, H eyne, and Trego) 
were ready fo r release. 

In practice, breeders develop more varieties than are 
actually made available to 

plots thro ughout the state which would not lead to wide­
spread adoption due to low volume harvests. Because HR 
and HW are separate classes, the Kansas Feed and Grain 
Association and other industry associations feared that 
the new H W va riet ies wo ul d not be widely adopted 
because of the fear of mixing. 

Restricted Release - A restri cted rel ease invo lved 
allowing a limited number of fi rms to grow and sell the 
new wheat. T his option allowed firm s with experience 
in production (the Kansas Crop Improvement Associa­
tion (KCIA) and selling wheat (Cargill, Farmland Indus­
tries, AWWPA, 21st Century Grain Process ing Cooper­
ative) to partner in the process. 

After much di scuss ion , a 30-day public com ment 
period was al lowed for considering the rwo release pro­
cedures . More than 40 individuals, firms , and organiza­
ti ons commented and were overwhelmingly posi tive about 
a non-public release. A Call for Proposals fo llowed. Inter-

ested firms were required to 
producers. Variecies are eval­
uated fo r vario us quali ty 
attributes such as yield, pro­
tein, and agronomic prop­
erties . Varieti es thought to 
have superior qualities are 
then "released" to the pub-

Producers asked, "How 
much market share will 

submit a product ion and 
marketing proposal tha t 
wo uld describe their ab ili ­
ties to: 1) increase seed pro­
duc ti on; 2) gai n access to 
domestic and international 

we take from Australia"? 

li c. Land grant universities 
typically release a new vari ety to entiti es such as a Crop 
Improvement Association which produce and sell seed 
under a "certified seed" label. 

W heat breeders implied that HW would bring imme­
diate eco nomic incentives fro m export m arkets. T his 
helped justify the movement of breeding resources, but 
producers asked, "How much market share will we take 
from Australia"? and "How large a premium can we expect 
for our whea t in the short-run ifHW and H R vari eti es 
have si milar quali ty characteristics?" Profit-minded pro­
ducers always choose vari eties which are yield increasing 
and resis tan t to pre-harvest spro uting rather than vari­
eti es with slightly superior mill ing qualities. C learly, the 
market would have to signal its preference for HW. 

The Release Decision 
Ques tions arose regarding the release of H W seed . 

The early HW varieti es had been released to a producer­
owned cooperative (AWWPA); not to the general public. 
T he fear of mixing red and white wheats in the market­
ing channels was used to justi fy the non-public release. 

A HWWheat Committee was formed to provide input 
to th e D ean of the College of Agriculture who wo uld 
ultimately decide how to release the three new varieties . 
T he committee identified rwo major options: 1) use the 
traditional release procedures or 2) implement a restr icted 
release p rocedu re as had been done with the earlier HW 
varieties . 

Traditional Public Release Procedures- T he tra­
ditional system could result in HW being grown in small 
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markets; and 3) invo lve as 
many certified seed growers 

Proposals were received from: 1) Cargill (sell the wheat) 
in cooperation with Goertzen Seed (increase seed pro­
duction with selected KCIA growers); 2) Farmland Indus­
tri es (sell the whea t) in cooperation with the 21s t Cen­
rury Gra in Processing Cooperative and Monsanto's 
HybriTech wheat breeding firm (increase seed produc­
tion with selected KCIA growers); 3) AWWPA (sell the 
wheat) ; and 4) a new producer cooperative formed by 
KCIA called AGvanrage IP (increase seed production). 

O nly one proposal met al l the requirements, but pro­
viding the seed to only one firm was not a reasonable 
option. After fur ther consultations with firms in the grai n 
ind ustry, th e D ea n fo llowed the co mmittee's recom­
mendation to use a traditional public release. 

Economic Incentives Fall Short 
Breeders had predicted that economic incentives would 

come from export markets. However, careful evaluati on 
by experts determined th at short-run economic incen­
tives li kely wo uld be driven by domes tic millers, because 
they provided the immediate market for wheat (Boland 
and H owe, Barkley) . Given time, millers likely wo uld 
convey their prefe rences for H W by discounting HR 
rather than paying a premium. In addition, Australia was 
exploiting markets for "noodle wheats," while the new 
Kansas vari eti es we re "bread whea ts" no t as hi ghly 
demanded in As ian markets. T hus, it was unlikely that 
exports wo uld be important short-run sources of eco­
nomic incentives . 



Two varieties, Betry and H eyne, were released in 1998 
and Trego in 1999. KCLA seed growers in AGvantage IP 
pooled seed production in 1998 and 1999. In return for 
a $. 10 per bushel premium, AGvantage IP co ntracted 
with Farmland and Cargill fo r Ju ne 2000 delivery to 
selected eleva tors in so uth 

C lear communication is needed between scientists, 
economists, and producers in breeding decisions and edu­
cational programs, because developing a new variery must 
be based on considerations of who will buy it. Economic 
incentives are especially important for a product which 

has a clear close substi tute. 
central Kansas. AGvantage 
IP pri ced the H W seed at 
$9.00 per bushel , $3.5 0 
above the $5 .50 per bushel 
price for certified HR seed . 
O nly 13,000 acres were 
plan ted in 1999 rather than 
the 50,000 acres which had 

Developing a new 
variety must be based 
on considerations of 

who will buy it. 

In the H W case, in fo r-
. . 

matl o n o n eco noml C 
incentives was needed bu t 
lit tle or no resea rch was 
availabl e to help just ify 
moving whea t breedi ng 
resources to HW. No pub-

been projected (Wheat Research Center). T he lack of 
HW varieties with ptoven increased yields coupled with 
the risk fro m pre-harvest sprouting led most producers to 
believe that the premium was more than offset by a high 
seed price. 

lessons learned 
Two lessons can be lea rn ed from this exper ience : 

First, there m ust be clear comm unication among sci­
ent ists, economists, producers, and millers if a shift in 
class of wheat is to be successful. Second, the approp ri­
ate role of special interest groups must be understood from 
the outset. 
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lic study had been done to 
ve ri fy th e higher flour yield of H W, so no econo mic 
incentive was evident to millers. An eco nomic engineer­
ing study that provided accurate fl our yield information 
wo uld have helped answer ques ti ons from ptoducers and 
millers . . 

Research on the economic tradeoffs between certified 
seed and farm saved seed, the economic costs of segregating 
wheats of different classes at country elevators, and addi­
tional research and evidence on why U.S . wheat may be 
higher priced relative to Australi an wheat was needed. 
Studies on these subjects are currently underway and will 
be fin ished soon. However, the results would have been 
more helpfLJ if tl1e studies had been started and essentially 
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completed before breeders moved 50 percent of their 
resources into HW. 

Special interest groups, such as commodity associa­
tions, are important sources of funding for production­
related research at land grant universities. Approximately 
25 percent of the K-State R&E wheat breeding program 
is funded thro ugh wheat checkoff funds. Another five 
percent is funded by seed growers, and the remainder is 
funded by taxpayers. The Kansas Wheat Commission 
and KCIA has funded most of the HW research since 
the late 1980s. 

Special interest groups exerted intense pressure to 
obtain exclusive rights to the HW varieties in order to 
obtai n higher seed prices or premiums at harvest for 
selected growers who purchased stock in AWWPA or 
AGvantage IP. Conflicts of interest by individuals in lead­
ership positions within these special interest groups 
clouded the education process done by K-State R&E with 
regard to its Cal l for Proposals. Despite KCIA's relatively 
minor role in funding research, its support was important 
for seed production. However, its leadership also had 
ownership in AWWPA and AGvantage IP. Consequently, 
it was not surprising that KCIA was unwilling to work with 
the co mpanies that submitted a proposal under the sec­
ond option. 

These special interest groups were also suspicious of 
the partnerships that had been estab lished berween K­
State R&E and Cargill and Farmland Industries. The 
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concern was that these firms were somehow going to 
reap the economic benefits of producer checkoff invest­
ments. Finally, so me producers had not realized the 
desired return on equity from early investments in 
AWWPA, so they wanted the varieties released to that 
organization in an effort to recoup their initial invest­
ments. The effort to develop and release a new var iety 
of wheat was much more controversial than many sci­
entists and industry leaders had thought. 

Hindsight 
T he lasting objectives ofK-State R&E's wheat breed­

ing program are to develop varieties which have quality 
attributes desired by end-users and to increase the net 
revenues of the producers. The increase in net revenues 
can come from a reduction in costs or an increase in 
revenues. T he current HW varieties do not reduce pro­
ducer costs. In fact, they increase cOSts through the 
higher seed prices and the need for segregation. The 
current price premium may accurately reflect the 
increased Aour yield and any changes in demand, but it 
likely does not totally offset the risk of pre-harvest sprout­
ing. Given the investment by K-State R&E and the 
commodity associations, it is clear that future HW vari­
eties must incorporate traits which provide greater eco­
nomic incentives including resistance to pre-h arvest 
sprouting; desirable end-user quality characteristics; and 
increased on-farm yields. The alternative is the status 
quo: hard red winter wheat will continue to dominate 
the fields of the Great Plains, and concerned people will 
ask why the wheat breeding resources were not used to 

improve hard red in the first place . • 
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