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The Progress and Future of Wild Rice Breeding 
There's product in the pipeline. 
This is one way to describe the current 

activities of the wild rice breeding project. 
For any plant breeding progam, the pro
duct is a potential variety under improve
ment; the pipeline is the process of devel
oping new varieties. In general, the process 
takes five to ten years, or more, depending 
on the nature of the crop. That process in
volves three phases: hybridization, selec
tion, and evaluation. In the following, I will 
review wild rice breeding progress in this 
framework, with emphasis on recent re
search. Future prospects and needs will 
then be discussed. 

Hybridization. Hybridization involves 
crossing plants, families, or populations 
which differ in order to obtain a new com
bination of traits. This activity initiates new 
genetic variability from which a new variety 
may emerge. In the greenhouse, crosses 
have had limited success, but they can be 
done in the field by interplanting the par
ents, completely emasculating one parent, 
and allowing the other to pollinate it. In 
1989, a four-way cross (four parent popula-

Experimental wild rice paddies at North Central. 
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tions were used) was produced in this way. 
Two parents which were themselves single 
crosses (carlried out several years ago by 
Dr. Robert Stucker), were crossed to form 
a double cross: (M3 x Netum) x (Meter x 
Johnson). Ttl is was tested in the 1990 var
iety trial; sele1ction for shattering resistance 
was initiated in this new population as well. 

To reduce the large labor input of emas
culation, male sterility is often employed. 
In wild rice~. genetic male sterility is 
available in the form of the "pistillate" trait, 
in which all the flowers of a plant are fe
male, incapalble of producing pollen. A pop
ulation, family, or individual plant with such 
a trait can bE~ interplanted or transplanted 
among planlts of the male parent to pro
duce the cross with much less labor. In 
1990, plants of the germplasm 'Pistillate 
M3' were transplanted among populations 
to produce five population crosses. 

Sometimes crop species are crossed 
with related species which have traits un
available in the crop germplasm. In 1989, 
Dr. James p,ercich, Wild Rice Pathologist, 
obtained se1~ds of Zizania aquatica from 

the Suwannee River in Florida. The seed 
germinated almost immediately, indicating 
a lack of dormancy, and have grown into 
very tall, very robust plants with large pan
icles. Controlled crosses with cultivated 
varieties (Z. palustris) in the greenhouse 
have so far produced a handful of seed, 
some of which have germinated and are 
now in the seedling stage in the green
house. These will be backcrossed to Z. 
palustris and selected for non-dormancy, 
and possibly disease resistance, as well as 
vigor, shattering resistance and other 
agronomic traits. The implications of non
dormant wild rice will be discussed below. 

Hybridization is not always necessary to 
produce a new variety. Existing varieties 
and populations can be improved by tak
ing advantage of variability already pre
sent. These can undergo the next step, 
selection, to produce new varieties. Many 
of the wild rice experimental varieties have 
been developed this way without hybridiza
tion. 

Selection. Currently the most important 
trait for selection is shattering resistance 
or seed retention. We are advancing sev
eral populations by selecting primarily for 
this trait. The two most advanced popula
tions, initiated by Bob Stucker, have been 
selected for 4 and 5 cycles and have been 
significantly improved for shattering resis
tance. In 1990 they were subjected to se
lection not only for shattering resistance, 
but also for a narrower maturity range and 
individual plant yield. 

We are selecting another population for 
stem sturdiness and seed retention, with 
the goal of obtaining a variety which will 
resist wind- and bird-induced shattering 
and lodging better than a variety with more 
flexible stems. Also, we are selecting for 
sturdiness and shattering resistance in the 
Pistillate M3 germplasm, a high-yielding 
population which is susceptible to lodging 
and shattering. Disease resistance remains 
elusive, but we made some selections for 
disease resistant plants in an otherwise 
severely diseased population of the varie
ty Bottlebrush, as well as in other, less 
diseased populations. 
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Evaluation. Populations and varieties 
are evaluated in yield trials. Recently, we 
have begun evaluating the shattering-resis
tant populations in these populations, as 
well as Pistillate M3, the "sturdy" popula
tion, and potentially disease-resistant 
populations. Results will be published in 
Minnesota Wild Rice Research 1990. 

Varieties. The University of Minnesota 
Agricultural Experiment Station has releas
ed 3 varieties since the breeding project 
was initiated in the early 1970s: Netum, 
Voyager, and Meter. These varieties have 
not been widely used, but were originally 
created to fill a niche. They were developed 
to provide growers with earlier maturity 
and, in the case of Meter, short plant 
height. Meter has slightly higher seed 
retention strength than other varieties, but 
is lower yielding due to its early maturity 
and short height. 

The Future . .. Since plant breeding is 
such a long-term process, the breeder 
must anticipate future grower and industry 
needs. The success of a breeding program 
depends on the degree to which these 
needs are foreseen accurately. What will 
be the needs of Minnesota wild rice grow
ers for the next 10 to 20 years? Here are 
my best guesses. 

The price of wild rice is not likely to go 
up and stay there; moreover, the cost per 
unit of input, such as fertilizer, pesticides, 
fuel, and labor will probably not drop. 
Greater efficiency of production will 
become more important. Growers will need 
higher output per unit of input. Breeding 
should be directed toward both increasing 
output and maintaining or increasing out
put with lower inputs. 

Shattering resistance is the most likely 
way to increase yield, simply by being able 
to harvest more of what the plant produces. 
Increasing potential yield may also in
crease harvested yield, if the amount of 

grain shattering doesn't increase substan
tially. There is much room for improvement 
for both these traits. The current average 
yield of 200 + lb/A in Minnesota is far below 
the productivity of other cereal crops. 
Shorter, sturdier plants may also increase 
efficiency of production. New varieties 
which have these traits are already com
ing through the pipeline. 

For shattering resistance to be maintain
ed in the field, changes in production prac
tices may be necessary, and many growers 
are already making those changes. Non
dormancy may be the key to the future of 
wild rice in Minnesota. If shattering
resistant varieties had no dormancy, ger
mination of shattered seed could be induc
ed in paddies before winter, ensuring that 
they could be replanted with harvested 
seed in the spring without worrying about 
shattering volunteer plants. The stage 
would be set for further shattering reduc
tion simply through "combine selection." 
Seed could be planted at the proper rate, 
reducing or eliminating the need for thin
ning. It would be easier to change the varie
ty grown in a paddy from one year to the 
next. There would be greater flexibility for 
crop rotation. 

Resistance to disease and insect pres
sure should also reduce the need for chem
ical inputs. Reduction of chemical applica
tions will not only be necessary for increas
ed efficiency of production, it may become 
mandatory from an environmental and reg
ulatory standpoint. 

More decentralized testing will be neces
sary to develop varieties which target spe
cific environments or which are widely 
adapted. This may mean having testing 
sites in all the major wild rice growing areas 
in Minnesota, or as many as resources 
allow. 

As new utilizations of wild rice develop, 
there may be more emphasis on quality 

considerations. Varieties might be devel
oped for specific nutritional components, 
cooking methods, performance or taste in 
mixtures with other foods (such as ground 
beef), etc. 

California will most likely always be a 
producer of wild rice. In fact, as the industry 
grows, wild rice may be grown in other 
states and other countries. The State 
Agricultural Experiment Station system 
operates under the philosophy that free ex
change of germplasm and ideas between 
public researchers, as well as between 
public and private researchers, will be 
mutually beneficial in the long run, resulting 
in a greater rate of advances and a health
ier agricultural sector. Therefore, increas
ed collaboration in germplasm exchange 
and testing is desirable for future gains in 
wild rice breeding. 

If wild rice breeding is to be successful 
in the future, it must have steady, long-term 
support. With the trend in reduced public
sector money available for research, partic
ularly wild rice research, the difference 
must be made up with private-sector 
money. This is already occurring with the 
Franklin Kosbau research fund here at 
NCES. This should be healthy for the in
dustry, because a breeder who receives 
strong support from the clientele he is to 
serve will be highly motivated to serve that 
clientele. 

The future direction the wild rice industry 
will take is anyone's guess. Hybrids are 
theoretically possible, but a viable commer
cial seed industry would need to develop. 
New biotechnologies may speed advances, 
but not without investment. It seems likely 
that wild rice will be more widely known and 
more widely grown by the next century, but 
that will depend on how well wild rice 
researchers, growers, and processors anti
cipate new developments and respond to 
them. 

The Difference Between Hybrid Aspen and Hybrid Poplar 

Awareness of a potential shortfall in 
hardwood fiber has renewed interest in 
rapid growing tree species. Two species 
receiving much of the attention are close
ly related, but distinctly different in growth 
habit, appearance, wood characteristics, 
and to some extent site requirements. 

Poplar and aspen (popple) are terms 
often interchanged, but are generally used 
to differentiate two members of the same 
group of trees. The genus Populus is di
vided into five sections, only one of which 
contains the aspens. Part of the confusion 
in terminology stems from the fact that 
aspens are poplars, but not all poplars are 
aspen. 

Aspen species, such as trembling and 
bigtooth, are in the White Poplar section. 
Many of the hibrid poplars are in the Black 
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Poplar section, which is represented in the 
U.S. by eastern cottonwood. A third U.S. 
section, Balsam Poplar, is represented by 
Balm-of-Gilead (bam) and black cotton
wood. The remaining two sections, Tur
anga and Leucoides, are native to Asia, 
North Africa and South America. 

The majority of aspen and poplars being 
planted are hybrids produced by breeding 
two closely related species. The aspens are 
capable of breeding only with other aspens; 
the poplars, with exceptions, are capable 
of breeding across sections other than as
pen. Both types of hybrids have shown a 
capacity for growth beyond that of either 
parent. It is this hybrid vigor that is being 
exploited to increase wood production. 

Techniques to produce planting stock 

vary between Populus sections. Hybrid 
poplars are propagated by rooting stem 
cuttings taken from selected trees. Hybrid 
aspen (with exceptions) cannot be pro
pagated from stem cuttings and are pro
duced from seed. Regeneration following 
harvest also varies between sections with 
hybrid aspen suckering back from root 
systems, and hybrid poplar sprouting back 
from the stump. 

Hybrid poplar is in commercial produc
tion and is receiving considerable attention 
as a fiber and energy source from marginal 
farmlands and land set aside for erosion 
control. Hybrid aspen has been developed 
as a fiber source to increase growth on low 
productivity forest lands, and is not as 
readily available as hybrid poplar. 



Transport Costs Influence Timber Supplies 

Timber supply has become an issue in 
Minnesota in the last year. Most people 
recognize the time required to produce a 
tree and thus they understand that the ex
isting growing stock of the forest must sup
ply timber needs for many years to come. 
What many people might fail to realize are 
the important spatial aspects of timber 
supply. Thanks to a grant from the Univer
sity of Minnesota Center for Transportation 
Studies, we are working on ways to better 
address transportation concerns in forest 
planning. 

The Importance of Transportation The 
cost of transporting the wood to market is 
probably the most variable cost in the 
timber production process in Minnesota. 
Transport costs are often greater than the 
price paid to the landowner for the rights 
to harvest the timber. Large transport costs 
can cause the timber supply situation to 
vary significantly across Minnesota. But 
that is not to say that timber supplies can 
be described for regions separately as re
gional boundaries are difficult to define. 
Timber supply regions are generally 
thought of as procurement zones around 
individual mills. Procurement zone boun
daries can differ by forest product and can 
change over time as conditions change. 
The shape of a mill's procurement zone de
pends on the supply situation for neighbor
ing mills. For example, if a mill has large 
competing mills to the east and north, the 
mill's procurement zone would likely ex
tend more to the west and south if all other 
factors are equal. Any large change in tim
ber demand in one region of the state can 
thus have a ripple effect through the state 
and influence procurement zones for all 
timber mills. 

One might better realize the potential sig
nificance of timber transport costs in Min
nesota if one considers the amount of wood 
harvested in Minnesota each year. When 
the currently planned forest industry expan-
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sion is complete, it is projected that approx
imately 4.5 million cords of wood will be 
harvested each year. That is enough wood 
to make a wood pile eight feet wide and 
over seven feet tall on Highway 2 from 
Grand Rapids, Minnesota to Seattle, Wash
ington. It should be clear that transporting 
that amount of wood to market each year 
is a major undertaking. 

Transport Costs In Forest Models 
Transportation considerations have not 
been easy to include in forest planning 
models used to analyze timber supply. The 
timber supply situation has many com
plicating factors. One major complicating 
factor in terms of transport considerations 
is the multi-product nature of timber pro
duction. Products from a single timber 
stand can vary both in terms of tree 
species, size class, and quality. When one 
considers the potential timings and types 
of timber harvests, and then imposes on 
those options the option to transport each 
of the different products to different 
markets, the number of management op
tions becomes too large to recognize each 
option explicitly. For example, if one 
management option for a given timber 
stand calls for three harvests over the plan
ning horizon and produces five timber pro
ducts during each harvest and then we 
were to assume that products harvested 
can be shipped either north, south, east or 
west, then this one management option 
would translate into over 1 billion manage
ment options after all potential transport op
tions are recognized. 

Computer planning methods generally 
attempt to cover all the optiqns for specific 
timber stands similar to the strategy that 
one would need to take to guarantee win
ning a lottery - a variable is created (a 
ticket is purchased) to cover every option. 
But to include all variables necessary to 
describe transport options, models become 

prohibitively large. Certainly one can elim
inate some options if one can feel comfor
table that they are not good ones, but for 
many stands, it would be difficult to reduce 
the number of options to a manageable 
number. 

A New Modelling Approach The ap
proach we are developing attempts to bring 
a level of understanding of the forestry sit
uation directly into the solution approach. 
Traditional mathematical solution ap
proaches do not utilize the forestry inter
pretation of the problem. Rather, the prob
lem is formulated in mathematical terms 
and then mathematical programming tech
niques are used to solve the formulation. 
To recognize transportation considera
tions, we hope to utilize directly the sim
ple concept of maps of procurement zones 
for specific timber mills. With this ap
proach, separate variables will not be need
ed to describe all the transport options. In
stead, the intermediate results of the solu
tion process are used to determine pro
curement maps (and product values 
throughout each zone) and then this infor
mation is used to identify the optimal 
management option for each stand recog
nized in the model. We can show that this 
approach is equivalent to an optimization 
approach that recognizes an enumeration 
of all possible transport options. 

Results to this point are preliminary yet 
promising. We are coordinating our effort 
with the Department of Forest Resources 
in St. Paul. The effort is quite timely as 
there will soon be a need for more analysis 
of the statewide timber supply in light of 
new statewide forest inventory information. 
Statewide forest inventories are done in 
Minnesota only once every ten to fourteen 
years. The last statewide inventory was 
completed in 1977. A new inventory is in 
progress and will be released within the 
next year. 

North Central Experiment Station Research Fund 
Created in 1896 to conduct research on agriculture and forestry in north central and northeastern Minnesota, the North Central 

Experiment Station works for you. Numerous research projects are conducted annually by Station scientists. The Station is funded 
through several sources including legislature support from the State of Minnesota, sale of products, gifts and grants. Public funds 
cannot keep pace with the growing cost and increased need for research. Your support in any amount will be greatly appreciated. 

I accept the invitation to support the North Central Experiment Station through a gift of$ ______ _ 

Name: Payment Schedule: 

Address: ---------------------------- To be paid this year$ ______ _ 

City: State: _____ Zip: $ ___________ enclosed 

Signature: Please send bill in 

Your gift is tax-deductible. To be paid over years. 

Please make checks payable to the University of Minnesota Foundation (NCES Fund) and mail to the North Central Experiment 
Station, 1861 Hwy. 169 East, Grand Rapids, MN 55744. Phone: 218-327-4490. 



Quarterly Report 
Robert F. Nyvall, Superintendent 

The summer is over but several activities 
continue that will directly affect the future 
of the Station. Construction appears immi
nent on the aspen/larch project green
house and headhouse. As this is being writ
ten the contractor will hopefully begin con
struction next week. This will be an exciting 
addition to the Station and will eventually 
greatly benefit the pulp and paper industry 
of northern Minnesota. Additionally, a plant 
geneticist will eventually join scientists 
Gary Wyckoff and Egon Humenberger on 
this project. 

A search has begun for a replacement 
for the extension tourism position vacated 
upon Dr. Larry Simonson's retirement. A 
person should be identified by January 1. 
This new position should continue the 
strong extension tourism program initiated 
by Dr. Simonson and will have the added 
dimension of a research component. We 
were saddened to hear of the sudden death 
of Larry's wife Nancy on October 27. Nan
cy was a lovely person, and our sympathy 
is extended to Larry and his family. 

Dr. Joe Rust, station animal scientist will 
retire December 31. Joe has been at North 
Central for 26 years. During that time he 
has greatly contributed to the research on 
animals that has benefited not only nor
thern Minnesota but the entire state. Dr. 
Rust also spent 7 years as superintendent 
of the station. His counsel, willingness to 
help out and friendliness will be missed by 
all of us at North Central. A retirement party 
is planned for Joe for December 1, begin
ning at 3 p.m. at the Sawmill Inn in Grand 
Rapids. Cost is $12.50 per person. Contact 
Carolyn Frings at 218-327-4490 if you 
would like to attend. All of Joe's friends are 
invited. 

My resignation as superintendent has 
been announced effective April 1, 1991 . I 
have had a good 6 years as superinten
dent, but it's time to get back into research 
and let someone else continue the ad
ministrative duties at the Station. My future 
plans are to be a plant pathologist again 
located at the North Central Experiment 
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Station. There are numerous projects to 
work on and it will be difficult to narrow 
them clown. Lastly, I would like to thank the 
peopiEt, both those on and off the Station, 
who helped make the job satisfying and 
rewarding. I expect this support to continue 
for the• new superintendent. 

NCSA Alumni News 
Tom Carpenter 

The summer of 1990 has passed. Two 
and a half years have gone by and that 
means it's All Class Reunion time again. 
So far, I've booked our get-together at the 
same place as last time, the Sawmill Inn, 
and the date is set for July 20, 1991. I will 
be getting the alumni association officers 
together in the near future to make up a 
progra,m. Please let me know if there is 
anything of interest we can do. 

Our North Central School of Agriculture 
monument has been installed at Itasca 
Community College on the northwest cor
ner of their new College Center. This 
means; it would have been the southwest 
corner of our classroom office building 
(Bergh Hall) at the old ramp. Also, our 
engraV'ed message on the yellow brick road 
at Central School looks real nice. Go look 
for it when you are in Grand Rapids. 

Onc•e again I am asking for your support 
in helping the North Central Research 
Fund. Our goal is to build research 
strenglths in agriculture and forestry and to 
explon:~ new areas of research. I cannot 
emphatsize too strongly the vital role your 
gift will play in meeting this important North 
Centra.! Experiment Station need. Any 
amount will be appreciated and your gift is 
fully tax deductible. This support welcom
ed frorn all of our readers of the Quarterly. 

Our long time friend, alumni, and station 
emplovee, Wilbert Ahonen passed away in 
Augusrt 1990. Wil was a student at the 
NCSA from 1939 to 1942 when he joined 
the Army. He returned to NCSA in 1946 
and completed his high school studies. Wil 
worked at the Station from 1940, while he 
was a student, until his retirement in June 
of 1980. We extend our heartfelt sympathy 
to his rfamily. 

Rust Retirement 
Dr. Joe W. Rust, animal scientist at 

the Station will be retiring on Decem
ber 31, 1990. A retirement party will 
be held at the Sawmill Inn on Satur
day, December 1. All friends are in
vited to attend the reception and buffet 
dinner. For more information and a 
reservation contact the Experiment 
Station office at 218-327-4490. 

Yellow brick road at Central School - U of M North 
Central School of Ag 1925·65 is inscribed on one 
of the brlck..;.s_. __ 

Alumni plaque Installed at Itasca Community College. 

Coming Events 
Northeast Area Dairymans Day 
Thursday, Jan. 10, 1991, 10 a.m.- 3 p.m. 

Beef Cow-Calf Day 
Monday, Feb. 11, 1991, 7-10 p.m. 
North Central Experiment Station 

Visitors Day Thursday, July 18 1991 

Hort Night Wednesday, August 28, 1991 
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