
without public assistance. Public interest demands 
a thorough and systematic program, since many 
research projects show no promise of immediate 
profit. The public-supported system helps avoid 
the duplication of effort which is bound to occur in 
highly competitive private research. The public 
shares in the benefits of this research since discov
eries do not create a monopoly. 

A long-range study started in 1965 by a joint 
Department of Agriculture (USDA) State Agricul
tural Experiment Stations (SAES) task force was 
completed in 1966. The study was to define the 
goals, purposes and scope of national agricultural 
research. To appraise the character and effective
ness of the current program, a research classifica
tion was developed to project the future needs of 
people as they relate to agriculture and to specify 
resources required. 

This system contained nine goal statements for 
research which would enable agriculture to fulfill 
its role in meeting the nation's needs. 

1. 	Insure a stable and productive agriculture 
for the future through wise management of 
the nation's natural resources. 

2. 	 Protect forests, crops and livestock from in
sects, diseases and other hazards. 

3. 	Produce an adequate supply of agricultural 
products. 

4. 	 Expand the demand for agricultural pro
ducts by developing new and improved pro
ducts with better quality. 

5. Improve efficiency in the marketing system. 
6. 	 Expand export markets. 
7. 	 Improve the health, nutrition and well-being 

of the American consumer. 
8. 	 Assi t rural Americans to improve their 

level of living. 

9. 	 Promote community improvement, includ
ing development of beauty, recreation, en
vironment, economic opportunity and pub
lic services. 

The agricultural research classification system 
uses a measure of research activity known as a 
scientist-man-year (SMY) which indicates the output 
of a professional research scientist during a 12
month period. The ability of the agricultural re
search system to change priorities is demonstrated 
i.n the following table. Fiscal year 1966 is used as 
a base year and is compared with fiscal year 1971 
by using SMY as a measureable component. These 
changes do not substantiate the popular current 
allegation that agricultural research is outmoded 
and directed to the wrong segments of the Ameri
can society. Also summarized in the following table 
is the SMY effort in the respective goals by SAES 
agricultural researchers in the North Dakota Agri
cultural Experiment Station. 

Scient ist-Man-Years (SMY) 
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1 10.6 284 253 - 31 1283 1254 - 29 
2 17.6 511 446 --65 2386 2018 - 368 
3 36.8 778 719 -59 3051 3033 -18 
4 7.9 490 324 -166 1601 1380 - 221 
5 3.6 118 97 -21 636 538 - 98 
6 0.3 10 19 9 97 135 38 
7 0.9 98 115 17 484 535 51 
8 0.2 65 83 18 270 312 42 
9 6.4 128 188 60 590 912 322 

SUMMARY OF SOME M~t\JOR RESEARCH PROJECTS 

IN THE AGRICULTl1RAL EXPERIMENT STATION 


Insect Stod ie 
Entomology is a conservation science designed 

to aid in food and fiber production and help main
tain the health of animals and man. 

Since insect species outnumber all other plant 
and animal species combined, one or more insect 
species will be associated to some degree with every 
biological situation that may be encountered. Com
monly, the layman's reaction to insects is that all 
are harmful, loathsome things and should be ex~ 
terminated. This is fallacious, since many insects 
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are beneficial pollinators, scavengers, parasites and 
predators of other noxious insect ) food for birds 
and fish, and the like. Thus, with both destructive 
and beneficial insects in the environment, when a 
pest insect species becomes so numerous as to 
threaten agricultural production or public health, 
control can be extremely complex. That pest species 
must be controlled, but care mu t be taken that 
non-target species (this includes the beneficial in
sects, plus birds, fish, domestic animals and man, 
himself) are not adversely affected. 
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Entomologists have been aware of these com
plexities for many years, and contrary to popular 
opinion, have conducted a considerable amount of 
research to control insect outbreaks by non-chemi
cal means. As an example, in 1945, Rescue wheat 
was introduced into North Dakota for wheat stem 
sawfly control. Rescue was replaced by Fortuna, but 
for more than 25 years the sawfly has been controll
ed by use of resistant wheat varieties. Tremendous 
losses in wheat production have been avoided with
out using chemicals. 

Unfortunately, not all problems lend them
selves so readily to biological control, and necessity 
has dictated that other controls be used. Synthetic 
organic chemicals such as DDT, toxaphene, para
thion, malathion and a host of others were devel
oped. Pest insect control was phenomenal. Pro
fessional and lay public alike were overwhelmed by 
these successes, and results are well documented 
today. Millions of pounds of chemical pesticides are 
used annually, and their use has resulted in dra
matic increases in food production. Also, millions 
?f human lives have been saved by controlling the 
Insect vectors of such diseases as malaria, typhus 
and encephalitis. 

But there has been a negative impact, too. Use, 
and misuse, of pesticides has created problems and 
engendered fear that our green ear th will become 
barren because irreversible environmental pollu
tion is occurring. These fears have led to legal bans 
on use of certain pesticides. Others may be banned, 
and more stringent regulations on the use of all 
insecticides is inevitable. 

To complete the picture, it has been conclu
sively shown that pesticide use may solve one insect 
problem but create secondary problems equal to or 
more serious than the original problem. 

It is within the framework of these complex 
factors that North Dakota State University ento
mologists work. Basic to applying any type of con
trol is an accurate identification of the pest prob
lem at hand. First, the pest species or complex of 
species involved must be accurately identified. This 
is followed by detailed study of the life history and 
behavior of the species involved and of any popula
tion interactions that may occur. A risk-benefit 
evaluation follows next. Are the damage or injury 
plus cost of control enough to justify the control 
costs? Are there secondary effects that may miti
gate against use of a control even though prelinl
inary findings would be such as to justify control? 

In many instances, initial reliance must be on 
insecticide use, but constant search is made for 
alternatives that can be directed specifically again", t 
the target species with little or no effect upon other 
organisms. 

Chemical Pest Contr ol 

Uncertainties surrounding the use of chemicals 
for pest control dictate concerted efforts on the use 
of other contr ol agents such as pathogens, para
sites and predators. A better understanding of 
these natural control agents will aid greatly in 
successfully managing insect pest populations. In
secticides containing the bacterium Baci llus Thur
ingiensis were successful against several pests in
cluding the European corn borer, forest tent c~ter
.pillar, cankerworms, imported cabbageworm and 
cabbage looper. 

Studies on effect of weather on B. Thuri ngien
sis show that solar radiation is r esponsible for most 
of the reduced numbers of viable spores. Most of 
the reduction occurs during the first 24 hours of 
~xposure. Results show that the best time to apply 
msecticides containing B. Thuringiensis is during 
the later part of the day or on cloudy days. Several 
materials-beet molasses, sunflower oil, linseed 
oil-added to spray preparations containing B. 
Thuringiensis spores provide varying degrees of 
protection from the weather. 

Sugar Beet Root Maggot 

Both small plot and field plot experiments have 
shown that at least six EPA (Environmental Protec
tion Agency) approved insecticides provide control 

For the first time, sugar beet maggots have been rea r
ed ~n artificial medium in the laboratory. This allows Dr. 
Albin Ande rson to learn more about their life cycle and 
perhaps eventually e lim inate this Red River Valley sugar 
beet pest. 
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of sugar beet root maggot. Temik and diazinon ap
pear to be somewhat superior to the others. But all 
six materials gave significant yield increases over 
untreated checks. About 50,000 acres were treated 
in 1972 representing a gross income increase to 
Red River Valley growers of $2,000,000. 

Effective sugar beet root maggot insecticides 
belong to two chemically different groups, carba
mates and organophosphates. This makes it possible 
to alternate materials from year to year, thus de
laying and possibly preventing development of 
maggot resistance to these insecticides. 

Work on the persistence of Aldicarb (Temik®) 
in soil and water has been completed. Researchers 
also investigated the leaching of this chemical from 
the soil. These findings wll be useful in determining 
the effects of this pesticide on the environment. 

For the first time, nutritionally adequate diets 
have been developed for continuous laboratory cul
ture of the sugar beet root maggot. When these can 
be incorporated into the necessary physical environ
ment, it will be easy to begin fundamental studies 
of the insect's biology. 

Grasshopper Feeding Behavior 
Research entomologists have determined some 

factors influencing feeding behavior in grasshop
pers. Based on these findings, they have developed 
attractant edible carriers that they can use to apply 
grasshopper control agents. These preparations are 
highly selective for grasshoppers and are not eaten 
significantly or contacted by non-target insects, 
birds or other animals. Researchers have conducted 
preliminary grasshopper control field tests with 
attractant edible carriers impregnated with either 
insecticides or grasshopper disease organisms. Ini
tial results indicate that entomologists can reduce 
the amount of insecticides necessary for control or 
in some cases replace insecticides with microbiolog
ical control agents. 

European Corn Borer Control 
Seasonal history and interrelationships of fac

tors affecting the development of the European 
corn borer under North Dakota conditions have 
been determined. Factors studied include weather, 
planting date, height of corn and agronomic prac
tices as well as the effects of a protozoan disease, 
predaceous insects, birds and parasites on borer 
populations. 

This information can be used to reduce losses 
to the corn crop due to the borer infestation. Corn 
borer studies continue in anticipation of increased 
corn acreage in North Dakota due to the availability 
of added water through irrigation. 
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With increased availabili ty of irrigation water becom
ing more of a rea lity, corn acreages are likely to increase. 
With increased corn acreage comes the likelihood of more 
problems with the European corn borer. NDSU entomolo
gists are rearing the pest in orde r to study it more inten
sively. 

.L£\esthetics in Horticultu re 

Plants have aesthetic values in addition to the 
specific use for which they were planted. These 
aesthetic aspects involve aroma, color, texture, 
comfort and shelter, all of which give pleasure to 
man. These are values that are not tangible and 
cannot be measured in dollars and cents, although 
in the floral and nursery industry and landscaping, 
practical monetary value can be applied. This judg
ment by men on the beauty of an object is basic to 
his cultural tradition. 

Use of horticultural plant materials for aesthe
tic purposes can be traced from the dawn of history. 
The Hanging Gardens of Babylon was one of the 
wonders of the ancient world. The use of plant 
materials in gardens, whether formal or informal, 
can be traced through the ancient world of Egypt 
Greece, Rome, to the Middle Age monasteries, the 
Renaissance, the formal gardens of Versailles, and 
to the present day formal gardens of the English, 
French and German peoples. In America, informal 
gardens and parks have predominated to date. Cen
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tral Park in New York City, designed by Frederick 
Law Olmsted, has set the pattern for an apprecia
tion of more naturalistic landscapes, as compared 
to the more formalistic European gardens. 

In our present-day society, the desire of people 
to use plant materials in their everyday life is part 
of the social-economic development. Use of plants 
in every area-the home, public and private build
ings, parks, roadsides-is a common feature today. 
The use of plants as a therapeutic is important in 
the medical area. Plants also are used to screen 
objectionable views; e.g., junk yards, and to reduce 
noise pollution. 

A continuous search is carried on by research
ers to develop or seek out plant materials that will 
produce more satisfaction. The search for new 
more desITnble and bardy tree types carried on by 
North Dakota State University horticulturists is one 
example of this work. Teaching students in the 
formal classroom or by extensio!l is another method 
to spread the knowledge and value of plants from 
the aesthetic, social and economic aspects. 

People inherently search for beauty. Plants are 
a major way of satisfying this human need. It would 
be a very dreary world without the aesthetic appre
ciation that evolve from the use of plants. Garden
ing is America's number one hobby. 

P lan t Diseases 
Diagnosis of a plant disease and r ecommenda

tions for its control often can be made simply and 
directly, but in other cases one or both may be 
more difficult. 

Use of crop varieties that are resistant to plant 
diseases is generally the most desirable means for 
disease contr ol. In order to use crop disease resist
ance most ffectively, the genetics of virulence in 
the parasite must be studied as well as the genetics 
of host r esistance. The major research effort in 
plant disease control is directed towards under
standing and utilizing host resistance and par asite 
virulence. 

Sour ces of resistance must be found in the var
ious host varietie , and the genes conditioning re
sistance identified, if possible. Incorporating dis
ease resistance genes into commercial varieties is 
usually carried out by plant breeders. At the same 
time, it is necessary to study the genetics of the 
parasite in order to avoid using gene:, conditioning 
resistance in the host which can be attacked by 
races of the parasite already existing in the r eaion . 

Planning the use of host genes conditioning 
resistance is important in order to avoid the de
pletion of sources of resistance or the use of too 
narrow a resistance background in the host. A crop 

variety with more lasting resistance may be devel
oped by carefully manipulating the genes of host 
and parasite. 

When no resistance is known or easily avail
able for some of the plant diseases that attack 
North Dakota crops, other means of disease control 
must be practiced. Such control practices include 
crop rotations, cultural practices and fungicides. 
Interactions of host, parasite and environment must 
be thoroughly studied before these plant disease 
~ontrol methods can be used effectively. 

The second largest research effort by plant 
pathologists is made in studying the effects of 
environment on plant disease development and us
ing this information to develop integrated plant 
disease control programs. Where does the parasite 
come from? What special conditions of the environ
ment are necessary for infection? How does the 
parasite overwinter? These questions and many 
more must be answered before a plant disease con
trol program can be most effective. Many people 
cooperate in these studies. Branch Station person
nel, county agents, farmers, dealers in agricultural 
products, and representatives of companies manu
facturing fungicides have all contributed. Studies 
of the environmental effects upon disease develop
ment ar e condu ted at many locations in North Da·· 
kota which makes observations of each test plot at 
the most opportune time very difficult. 

Research to determine more effective ways to 
detect plant disease damage in crops is now under 
way. Aerial photography is being tested over plot 
areas at several locations to determin if both the 
early detection of plant disease and the final effects 
on cr op yield can be evaluated. uch a system 
would be used by r e earchers to evaluate the per
for mance of resistant varieties, new cultural prac
tices for disease control or the performance of a 
pr otective fungO cide. 

Before applying a recommended plant disease 
control pra tiee, a f armer or gardener must r ealize 
that the plants he is growing are diseased. The 
Plant Pathology Extension Specialist distributes in
formation on plant diseases ~ their recognition and 
their control. For many diseases not controlled by 
resistant varieties, the time of treatment is ver y 
important. 

Educating the grower to seek plant disease 
diagnosis and control recommendations early is an 
important effort for the Extension Plant Patholo
gist. Plant disease clinics are held in the summer at 
branch stations to help growers r ecognize diseased 
plants. Growers' meetings are organized in the win
ter months by county agents to help distribute the 
most current information on plant disease control. 
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Television programs are presented while the crops 
are growing to aid the farmer in recognizing prob
lems. By these efforts and many more, plant pathol
ogists strive to serve all plant growers in North 
Dakota. The Plant Pathology Extension Specialist is 
the leader in these adult education efforts. 

USDA plant pathologist D. E. Zimmer hopes that wild 
sunflowers such as these will provide sources of resistance 
to downy mildew, one of the diseases which plagues the 
sunflower crop in North Dakota. 

New crops bring hopes of additional profits 
and also new disease problems. Both sunflowers 
and pinto beans illustrate this point. Good sources 
of resistance are known for downy mildew, rust and 
Verticillium wilt in sunflowers. Good sources of 
resistance are not known or reported for bean bac
terial blights or bean rust. White mold attacks both 
sunflowers and pinto beans. Resistance in sunflow
ers is being tested. Control measures other than 
resistance are being studied for white mold, bean 
rust and bacterial blights of beans. 

New lines of wheat, durum, flax, potatoes and 
sunflowers are bred by plant breeders. Every year 
several thousand of these new lines must be tested 
against old diseases. This continuing program must 
be run annually to avoid serious disease losses. 

Losses caused by plant diseases vary from year 
to year and from location to location within North 
Dakota. Total losses seldom occur over large areas. 
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For example, plant diseases causing total losses in 
individual farmer's fields in North Dakota within 
the last five years include wheat streak mosaic, 
sunflower downy mildew sunflower rust, Verticil
hum wilt of sunflower, white mold of pinto beans, 
pinto bean rust, barley covered smut and ring rot 
of potatoes. In addition, diseases that have caused 
serious losses in the last five years include wheat 
foliar leaf spots, leaf rust of wheat and durum, 
barley leaf rust, ergot of wheat, loose smut of bar
ley, root and crown rots of wheat, durum and bar
ley, septoria of barley, and stem and crown rust of 
oats. 

Innoculated wheat lines are checked by Dr. Glen Stat· 
ler, left, and Dr. Richard Kiesling to determine sources 
of ergot resistance and the characteristics of inheritance 
in plant disease studies at NDSU. 

The same genetic processes employed by plant 
breeders are in operation in these plant parasites. 
The resistant varieties of yesterday are those sus
ceptible today. So, testing for disease resistance is a 
continuing problem and one that must be met an
nually if North Dakota is to enjoy an agricultural 
production free of this additional threat. 

From continuing programs for breeding dis
ease resistance have come wheat and durum lines 



Barley yellow dwarf virus, an aphid·transmitted virus, 
has become economically important to barley production in 
the northeast part of the state. The 1972 barley crop show
ed that BYDV was more prevalent over the state than in 
the past. Dr. R. G. Timian, USDA plant pathology reo 
searcher, is checking transmission rates by various aphids 
known to transmit the virus. 

for North Dakota that are resistant to stem rust and 
leaf rust; durum varieties that are resistant to stem 
rust, leaf rust and some of the foliar leaf diseases; 
barley varieties with good resistance to spot and 
net blotch and Septoria; flax varieties resistant to 
wilt and rust; and sunflower lines resistant to rust 
and downy mildew. Scab resistant lines of potatoes 
have also been developed. 

The value of these programs to the agricultur
al industry of North Dakota can best be stated that 
without these programs, no spring wheat, durum, 
barley, flax or sunflowers would be produced with 
any certainty of yield. 

Tree Selection 

The rigorous climatic conditions which char
acterize the Northern Plains precludes the growing 
of many tree species adapted to other areas of our 
country. Our state tree, the American elm, is noted 
as a very stately and adaptable tree for North Da
kota. However, in the past 10 to 20 years, this hardy 
tree largely has been destroyed in the eastern Unit

ed States, due to devastation by Dutch elm disease. 
The American elm is also endangered in North 
Dakota, and a number of trees have already been 
killed at Mandan. Whether the disease will reach 
epidemic proportions in North Dakota remains to 
be seen. The size of the problem is alarming, be
cause 50 to 75 per cent of the shade and boulevard 
trees in North Dakota towns and cities are Ameri
can elms. This percentage is even higher in the 
older sections of towns. 

Green ash is another tree species well adapted 
to North Dakota. However, some 20 per cent of a 
green ash seedling population is actually unsaleable 
due to growth irregularities. Consequently seedling 
green ash often fail to produce quality boulevard or 
shade trees due to undesirable growth habits. 

For these reasons, as well as others, there is 
an urgent need for making superior tree selections 
for aesthetic, recreation and shelter type plantings 
in the Northern Plains. In 1971, such a program 
was initiated and some 30 green ash selections were 
made throughout North Dakota. Green ash was a 
natural starting point since it is one of the most 
widely adapted trees in the Northern Plains. These 
selections were propagated by grafting and build-

Dr. Dale Herman checks new growth on a grafted 
green ash se lection. The horticulturist is checking hardi· 
ness, shape and other characteristics of green ash trees to 
ascertain their acceptability as substitutes for American 
elms, beset presently with maladies, including Dutch elm 
disease. 
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ing. Only male trees essentially free of flower gall 
were collected. The quality of the tree's growth 
habit was a major criterion used in selection. Of 
particular interest were trees displaying global, 
oval or pyramidal crowns coupled with a desirable 
scaffold branch arrangement and denseness of 
branches and foliage. Foliage quality, fall color, 
growth rate, pest resistance and other factors will 
also be considered as the trees are evaluated. 

Interest in tree selection within other genera 
is also increasing and a number of potentially su
perior selections have been located in the Northern 
Plains. Particularly attractive selections of Com
mon Hackberry Ohio Buckeye, Littleleaf Linden, 
Norway Maple and White Poplar will be propagat
ed in the future. Such trees as Littleleaf Linden and 
Norway Maple are not usually fully hardy in North 
Dakota. However, trees to be selected are old and 
have, to some degree, ah'eady proved their adapt
ability in the Northern Plains. It is very likely that 
superior selections of American Linden (Basswood), 
Sugar Maple and Silver Maple could also be made 
for North Dakota. 

Tree improvement research is a long-term ef
fort requiring considerable patience. Consequently, 
only meager work in iInproved tree selection has 
been carried out in the Northern Plains states, even 
though the challenge and opportunity exists. People 
who do not live in North Dakota often characterize 
the area as a vast treeless plain. North Dakotans 
know that this statement is in error, since the state 
has the largest concentration of tree shelterbelts in 
the world. In the foreseeable future, the goal is to 
be able to recommend superior tree cultivars with 
predictable growth forms and adaptability for lin
ing streets and boulevards, for shading parks and 
recreation areas, and for use as landscape speci
mens and other aesthetic purposes . 

Variety Development 

New vegetable varieties to be useful in today's 
markets must have high quality and yielding abil
ity. They must be adaptable for fresh market and/ 
or processing. In a climatic environment as found 
in North Dakota, these new releases must be able 
to produce their maximum production under a 
short growing season. Varieties released by North 
Dakota State University all fall in the above-named 
categories. 

For example, the potato industry in the state 
now has three NDSU-developed varieites-Norland, 
Norchip and Norgold Russet-which comprise more 
than 50 per cent of the total potato production in 
North Dakota. These varieties are also nationally 
known, as they rank in the top eight varieties pro-

The research payoff. After seven years of research, 
this new line-NO 6634-2R-awaits grower and consumer 
reacti on. Long-time NDSU supporte r Hank Peterson of 
Moorhead, Mi nnesota, and Dr. Bob J ohansen, NDSU potato 
breeder, check uniform ity of the new line. It is a good 
yieldi ng, smooth potato with bright red color to appeal to 
the consumer. 

duced in the United States. Breeding for new var
ieties has to take into consideration the social and 
economic changes. New potato varieties for process
ing must be of a certain shape for making french 
fries and must be able to produce high quality 

North Dakota selection 91 46B tomato, bred and tested 
by horticulturist Neal Holland, prod uces an ear ly, large· 
sized fruit. The selection, evaluated for five years, is 
scheduled for 1973 release. 
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processed products as well as ideally be a top var
iety for fresh consumption. 

The potential of vegetable market gardening 
has not yet been fully developed in North Dakota, 
but each year more commercial acreages are used 
to grow various kinds of fresh vegetables for local 
sale. Variety releases from NDSU in tomatoes, 
Sheyenne; and in squash, Gold Nugget (an All
America selection) and Buttercup, are both local 
and national recommendations. These were de
veloped specifically for North Dakota summer 
growing conditions, but perform well in other 
areas. Size in fresh vegetables is important in our 
present-day society. Vegetables that do not fit well 
into refrigerators or in limited apartment storages 
are usually passed by. For example, Gold Nugget 
squash averages about two pounds per fruit and is 
easy to store. High vitamin content is also import
ant in new introductions. 

The changing social aspect with all its impli
ca ions is a challenge to the vegetable breeder in 
developing new varieties to enhance the economic 
development of vegetable production in North Da
kota. 

Selection 9184·H is a Buttercup type bush squash 
scheduled for 1973 release after f ive year's evaluation. 
Horticulturist Neal Holland had to combine green skinned 
f r uit and high quality with bush type cha racteri stic. Green 
squash have more eye appeal in the fresh ma rket than 
orange. 

Here's where the wheat is sepa rated from the "chaff." 
A farinogram not only measures the amount of water need
ed for a mixing peak, but also mixing time and mixing 
strength. Wheats must fit into a prescribed pattern or they 
will give bakers problems in breadmaking. Dr. Clarence 
McDonald holds an acceptable farinogram. 

Wheat Quality Studies 

Applied and basic research necessary to de
velop commercially acceptable barley and wheat 
varieties of good quality is a never-ending job. 
Much of this effort is directed towards cooperative 
investigations involved in developing better barley, 
hard red spring and durum wheat varieties. 

Since semidwarf wheats were introduced a few 
years ago, researchers have studied their quality 
characteristics. One of the main problems with 
these wheats appears to be the quantity and quality 
of their protein. For example, most of the semi
dwarf varieties examined to date are 0.5 to 1.5 per 
cent lower in protein content and usually have low
er bread loaf volumes than conventional hard red 
spring wheat varieties. In addition, many of these 
new varieties have poor dough mixing character
istics and low flour-water absorption rates. 

Research studies on wheat protein properties 
involve separating the individual proteins by chem
ical fractionation and a further examining or 
characterizing protein by electrophoretic or amino 
acid analysis. Differences between the proteins of 
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the individual varieties are compared with baking, 
mixing and other properties of the wheat to deter
mine the cause for inferior quality. Information of 
thls kind can be very helpful in developing high 
quality wheat varieties for North Dakota. 

Essentially, cereal varieties are developed to 
conform to the needs of industry. These needs are 
changing more rapidly today than a decade ago. 
Also the farmer because of low margins of profit 
wants better varieties that will give him maximum 
returns for his seeded acreages. Therefore, labor
atory quality evaluation procedures are constantly 
being improved to meet the needs of the farmer 
and industry. 

In less than 10 years, the entire North Dakota 
quality testing program for durum wheat has been 
revised and updated to keep pace with the changes 
in processing methods employed by the pasta in
dustry. The batch process for experimental spa
ghetti manufacture has been replaced by a continu
ous press. A new pneumatic durum wheat milling 
and semolina purification system was developed. 
Also, more preCise and efficient methods have been 
developed to evaluate the finished product, spa
ghetti. 

New techniques have been added to improve 
and speed up early generation testing of durum and 
hard red spring wheat quality. These methods elim
inate a good part of the poor quality sele tions in 
the early stages of testing and will tend to shorten 
the time needed to quality test a developing variety. 

Quality testing new barley varieties and the 
malts made from them has been aided greatly by 
adding automated color analyzing apparatus. This 
equipment can evaluate the enzyme potential of 
barley accurately in I ss time and with less man
power than the older manual procedures. The 
method developed by research personnel reduces 
manpower requirements by 33 per cent and in
creases sample analysis by 30 per cent a day. 

Bread spaghetti or malt are end products of 
the cereal chemists' analyses. These products must 
measure up to industry or consumer specifications. 
H they don't, the North Dakota wheat and barley 
that go into these products will be purchased from 
other sources. 

Plastic Mulch and h'rigatioll 

Use of clear plastic mulch under warm season 
crops has been investigated in North Dakota. When 
laid at planting time in conjunction with melon 
transplants, five weeks earliness is obtained with 
resulting production beginning the first week of 
August. Several small growers are now profiting 
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Clear plast ic and transplants give about five weeks 
extra "push" so that m uskmelons can be successfully 
g rown and harvested during North Dakota1s short season. 
Sunlight eventually deteriorates clea r plastic (in fore
ground. ) Dr. Earl Scholz shows that no weed problems a re 
encountered under clear p lasti c when used with melons. 

from muskmelon and watermelon production near 
population centers. An acre of North Dakota musk
melons or watermelons will r etail at up to $5,000. 

Reliable vegetable production cannot be ex
pected under the conditions of low rainfall in North 
Dakota. Though occasions exist where melons are 
being grown on dryland in heavy soils, commercial 
growers are advised not to proceed without supple
mental water. However, most of the popular vege
tables which mature in short to nledium seasons 
can be produced in the southern third of the state 
with the use of irrigation. 

In the central third of the state, carrots, beets, 
snap beans, radishes, celery, onions, rutabaga, spin
ach, early and mid-season sweet corn and the cole 
crops do well under irrigation, and yield as well or 
better than in other producing areas of the United 
States. 

English peas and head lettuce require uni
formly cool conditions and good commercial yields 
have been obtained only in ertain years. Further 
research is planned for these vegetables in the 
northern third of the state. 
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NDSU agri cult ural engineer Dr. Earl Stegman used 
compute ri zed info rmation with th is automat ic answe r ing 
dev ice to make ir ri gation schedu ling II real ity th is summer. 
Farmers in the Oakes a rea growing pot atoes and corn fed 
information to Stegman who ran it through the !'!omputer 
and recorded it on the automatic telephone. The fa rmers 
then called the automatic telephone to get information on 
the time and amount of the next irrigat ion. 

Water Resources Developmen t 

The high agricultural productivity of North 
Dakota is the result of modern technology, fertile 
soils and a generally favorable climate. North Da
kota has many water resources. The Garrison Re
servoir, and the many underground aquifers form 
a potential that can have a tremendous influence 
on the future of North Dakota's agriculture. How
ever, these water resources need to be developed 
properly. And they must be protected from pollu
tion. 

Major efforts of agricultural engineering re
search are oriented toward developing North Dako
ta water resources and toward developing farming 
practices that will not pollute the state's water re
sources and environment. 

Historically, irrigation systems have been of 
the gravity type. More recently, sprinkler systems 
have been developed that permit 'rrigating land 
with a minimum of leveling. Also, sprinkler irr iga
tion systems make more efficient use of the water 
that is applied. Agricultural engineers are develop
ing a system to determine the time and amount of 
irrigation water necessary for a given crop. Soil 
moisture and rainfall information is fed into a 
computer, along with crop water requirements. The 
computer will then determine when and how much 
to irrigate. This is a further refinement of the 
sprinkler irrigation system that will take much of 
the guesswork out of irrigating and will make more 
efficient use of the state's water resources. 

Farmstead water supplies that are contaminat
ed by organic coloring and minerals are being stud
ied to determine how to effectively remove these 
contaminants so that the water will be suitable for 
human consumption. 

Households in some parts of southwestern 
North Dakota have well water that contains organic 
matter and minerals to the extent that the water is 
marginal for household use. Several methods of 
re laiming this water are being studied. The "re

. verse osmosis" method of reclaiming the water gave 
good results. The reclaimed water was within the 
1962 Drinking Water Standards. Further studies 
are being conducted with the aid of two reverse 
osmosis units. 

A demineralizer designed to remove salt and 
other minerals was studied on a farm near Hills
boro. It removed successfully about half of the salt 
and other minerals at an electrical operation cost 
of 30 cents per 1,000 gallons of water. The opera
tion was relatively successful, but maintenance was 
a problem and replacement of membranes was 
excessive. Further refinements are necessary. 

~Taste Mallagement 

Agricultural waste management problems have 
increased as higher concentrations of livestock have 
appeared in relatively small areas such as feedlots. 
With the current emphasis on cleaning up our 
streams and atmosphere, it has become increasingly 
important that we develop agricultural waste handl
ing methods that will make it possible to meet the 
requirements that will give us a cleaner atmosphere 
and pollution-free streams and lakes. The agricul
tural waste management research program under 
way at North Dakota State University is designed to 
help provide answers that will apply to the rela
tively cold environment that exists for five to six 
months of each year. 

Research efforts directed toward the disposal 
of livestock wastes includes lagoons, storage tanks, 
septic tanks and combinations of these. The lagoon 
system does not work satisfactorily in our cold 
climate. Alternate methods are being studied that 
can be used in cold weather and that will result 
in a lninimum of stream pollution. 

A confinement feeding research unit has been 
built and is now in use at the Animal Research 
Center . Incorporated into this unit are two waste 
disposal systems and a small laboratory for study
ing the handling of wastes. Separation of the solid 
portion of the manure from the liquid is being 
tried to determine special use for the solids. The 
effect of temperature on the fertilizer value and the 
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nutritional value of the solids is being determined 
in one study. In another study, a vacuum filter is 
being used to separate solids from liquids. One 
experiment involves the application of the liquid 
to the land through an irrigation system. A new 
project has been initiated to study the run-off rates 
and pollution potential from feedlots . Surface wa
ter and ground water pollution are being studied. 
Results from this project will be used to help de
velop a suitable system or systems for treating and 
handling livestock wastes in this northern region. 

. 
fEEIJYARP RUN-fJfF (I> TRdL 

This scale model, designed by N. DSU agricultural en
gineers Dr. George Pratt and Dexter Johnson, helps explain 
safe disposal of wastes from feedlots. Waste d isposal re
search is conducted at the an imal research farms on the 
NDSU campus. Bacteriologists and animal scientists are 
also cooperating on the project. 

In proposed new work, bacteriologists in co
operation with animal scientists and agricultural 
engineers, hope to determine the level of antibiotics 
excreted, the levels of antibiotics in lagoons from 
cattle in confinement feedlots fed known levels of 
antibiotics and the incidence of transferable drug 
resistance in lagoon isolates. Other work will con
tinue to isolate and characterize bacterial viruses 
present in animal waste lagoons and investigate 
the possibility of using viruses to control popUla
tions of undesirable bacteria in lagoons. 

In other work with wastes, bacteriologists 
found that sugar refining wastes had no adverse 
effect on growth of alfalfa, soybeans, sudan grass 
and barley tested in greenhouse scale experiments 
with soil columns. Considering transpiration rates 
and economic value of crops, it was concluded that 
alfalfa would be the best crop to use. Disposal of 
limited amounts of sugar refining wastes by soil 

spreading appears practical in this area. Further 
research, in cooperation with soil scientists and 
agricultural engineers, is being conducted. 

P esticide Residues 

The biochemists' most recent expansion has 
been in the area of pesticide residue studies where 
they are providing assistance in obtaining authori
zation for the use of pesticides on certain crops, 
especially those for which the amount of chemical 
to be used is so limited that the chemical manu
facturer is unwilling to invest large sums of money 
in order to sell only a relatively small quantity. In 
these selected cases, the greatest profit will accrue 
to the grower and the necessary testing and analyti
cal work must be done by the Agrict ltural Exper
iment Station. Such is the case in the use of minute 
quantities of 2,4-D to enhance artificially the color 
of red potatoes grown in the Red River Valley. The 
value of this treatment to potato growers has been 
estimated at over a half-million dollars a year. 

Dr. J. R. Fleeker uses a micro-ecosystem to st udy the 
biological buildup of pesticides in the food chain. 

The cooperative research between biochemists 
and scientists in other departments in the Agricul
tural Experiment Stations adds a new dimension to 
the overall research effort. By maintaining close 

November - December, 1972 19 



personal interrelationships with a wide range of 
scientists, the biochemists become introduced to 
problems that otherwise might escape their inter
ests or attention. Conversely, scientists in other 
disciplines have at their disposal a resource of 
facilities and experienced personnel who can apply 
themselves to a wide range of problems without 
expensive duplication of personnel or facilities. 

A very large proportion of the biochemists' 
research is conducted in cooperation with other 
scientists of the Agricultural Experiment Station. 
Recent investigations have included the biochemi
cal effects of viral and fungus diseases on flax and 
barley, the formation of thyroid hormone in the 
cow, identification of a substance in linseed meal 
that is toxic to young poultry, assisting in oilseed 
variety development, especially flaxseed and sun
flowers by developing non-destructive methods for 
determining oil content, developing an inexpensive 
process for removing color from domestic rural 
water supplies, and determining some processes by 
which plants decompose herbicides. 

Dr. Douglas Bri stol makes 2,4-0 residue determination 
in potato tuber to establish levels for permanent registra
t ion of 2,4-0. The chemical is used in minute quantities to 
a rtifi cia lly deepen the red skinned potato for greater eye 
appeal. Determinati ons must be made before EPA (En· 
vironmental Protection Agency) will give clea rance. 

Dr. George Graf, purifying proteins by electrophoresis, 
studies the chemistry of proteins, and enzymes and their 
properties, as well as the metabolism of chemicals in 
plants. 

Evalu ating North Dakota Forages 

Beef cattl , dairy cattle and sheep account for 
a large par t of North Dakota's economy. The pri
mary feeds fed to these ruminants are forages of 
many types and varieties, harvested and processed 
by various means. Evaluation of forages is an im
portant area of research at NDSU, involving the 
Departments of Soils, Agronomy and Animal Sci
ence. 

Research at NDSU has shown that the chemi
cal composition of forages changes with the physio
logical growth of the plant. With advancing matur
ity, fibrous fractions increase while protein, several 
minerals and digestibility decrease. 

Fertilization trials have shown increased for
age production per acre. Work is now continuing on 
an interdisciplinary (soils, agronomy and animal sci
ence) basis to learn more about the effects of fer
tilization, maturity stage at harvest, range manage
ment systems and irrigation. This research will 
determine the effects of these factors on total pro
duction of dry matter and nutrients per acre, di
gestibility, nutrient availability, carrying capacity 
and animal performance in terms of gain, feed 
efficiency and reproductive performance. 

These investigations are being set up on a 
state-wide basis at the various branch experiment 
stations, the Northern Great Plains Research Sta
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Dr. Duane Erickson uses an atomic absorption spectro
photometer in the NDSU animal science department lab
oratories to aid in analysis of mineral content of samples 
of feeds and biological tissues. 

tion at Mandan, with field trials being established 
by the Extension Service. Coordinated research, 
involving soil, plant and animal science will tell a 
more complete story in terms of practical manage
ment value, since the effects of all three areas are 
included in producing the saleable product. 

Mercury Project 

One form of pollution that is of great concern 
because of the potential toxicity of the element is 
mercury in foodstuffs and in the environment. A 
project is underway at NDSU to determine the con
centration of mercury in foodstuffs produced in 
North Dakota, the mercury content of soil, water 
and livestock feeds on North Dakota farms and to 
find whether or not a relationship exists between 
the mercury in the environment and mercury levels 
in foodstuffs. 

Tissues and materials being sampled and an
alyzed for mercury include beef liver and muscle, 
whole milk pork muscle, eggs, soil and pothole 
sediment, well water and livestock feeds, rain water 
and human hair. Sites for obtaining samples have 
been chosen in four selected watershed areas of 
the state, and arrangements made with individual 
farmers to facilitate repeated samplings during the 
two-year project. 

Progress has been made in establishing a lab
oratory procedure for determining amounts of mer-
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cury present, and analysis of samples for mercury 
content is underway. 

Only limited data are available to date, but 
mercury content in foodstuffs has been very low. 

The in-depth phase of the project will evaluate 
possible relationships between the "mercury bud
get" of the watershed areas-mercury content of 
the soil, water to which livestock have access and 
the feeds fed to livestock-and the mercury content 
of the animal product for human consumption. 

Mrs. Claudia Creech, laboratory technician, prepares 
to iniect a vapor containing mercury into an atomic ab
sorption instrument to measure the mercury content of a 
sample of meat, milk or egg produced on a North Dakota 
farm. Dr. Jerry Sell (right) of the NDSU animal science 
department heads the mercury proiect. 

Reproductive Physiology 

In recent years, the major emphasis of re
search in reproductive physiology has been to 
control cyclic female activity, or estrum synchron
ization. However, the trend now has swung to 
analysis of hormonal patterns, both normal and ab
normal, and possible mechanisms to reduce em
bryonic death loss. 

Two different avenues of reducing embryonic 
death losses are being explored by researchers in 



Wallace Eide, g raduate assistant in an imal science, is 
at work on a pro ject to dete rmi ne the inf luence of blood 
plasma ho rmone levels on t he reproductive performance of 
ltwes. 

large animal physiology. The first of these is the 
measurement of adrenal corticoid levels and relat
ing the amounts found to the incidence of embryo 
death. NDSU researchers have found that the 
adrenal gland has a very real effect on pregnancy 
wastage. Their present work is being conducted on 
ewes, with application to most species of livestock 
and possibly to humans. 

Another approach to the study of reduced re
productive efficiency due to embryonic loss in
volves control of blood sugar levels in litter-bearing 
animals. Research indicates a significant increase 
in numbers of live offspring using this technique, 
leading to more profitable swine enterprises. 

Work is also being done in beef cattle repro
duction, mainly in the areas of induced calving to 
concentrate labor and uterine infusions and aid the 
onset of reproductive activity after calving. 

Veterinary Diagn ostic Lab 

The veterinary profession in North Dakota 
faces a large challenge. A 1970 directory of veter
inarians in the United States shows 90 veterinary 
practitioners in North Dakota, meaning an average 
of one veterinarian to 778 square miles and an 
average livestock valuation of $4,967,000 per veter
inarian. 

Veterinarians under heavy pressure on their 
time have special needs for professional assistance 
in diagnosis. Specialized diagnostic laboratories can 
provide invaluable consultation and laboratory sup
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port to the professional in the field . In North Dako
ta such support is provided by the Veterinary Diag
nostic Laboratory at NDSU in Fargo. 

The work load at the NDSU diagnostic facility 
has increased at a dramatic rate for the past few 
years. In 1971, there were 3,604 cases processed in 
the laboratory, neaTly double the number of cases 
admitted three yeaTs earlier . The number of indi
vidual specimens handled was actually much great
er than 3,604, because several specimens submitted 
from a disease outbreak in a herd are counted as 
one case. 

Through the first quarter of 1972, the case 
load was running significantly higher than in the 
comparable period of 1971. 

On March 1, 1972 the diagnostic service was 
put on a fee basis. The charges are minimal and pay 
only a portion of the actual cost of the services, 
but the fees are a break with a long tradition of free 
diagnostic service to residents of the state and 
were made necessary by a depletion of operating 
funds. 

Assistance in diagnosis is extremely valuable to vet
erinary practitioners in the fie ld. Dr. Ivan Berg exam ines 
a specimen in the NDSU Veterinary Diagnostic Laboratory. 
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Use of this ultrasonic instrument to estimate loin eye size and fat cover in live cattle is one of the methods of beef 
cattle evaluation being studied by Paul Berg, NDSU animal scientist. 

Beef Cattle Selection 

Advances in livestock selection research have 
provided many new approaches that have great 
potential benefit to the livestock industry, but will 
not be put into general use. There are several rea· 
sons: the techniques have been developed with lim
ited numbers; the techniques require considerable 
training to perform and interpret; the expense in
cluding equipment, supplies and technical belp is 
prohibitive; and lack of understanding by produc
ers limits the use of the procedures. 

A project in the NDSU Department of Animal 
Science is designed to test a large scale application 
of several sophisticated selection methods to deter
mine if the information obtained will alter the 
decision-making procedure in livestock selection, 
and develop ranchers' skill in identifying superior 
breeding stock. 

Improved selection techniques can increase ac
curacy as well as increase the speed of genetic gain. 
Specific techniques being used in the project are an 
ultrasonic device for measuring back fat and loin 
eye areas of live animals, a blood test for associa-
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tion between genotype and milk production, a blood 
lipid analysis for correlation with marbling score 
and USDA grade, a pedigree analysis for detection 
of known genetic abnormalities, and various mea
surements to be used as predicting estimates for 
skeletal size and degree of calving difficulty. 

As an example of the potential dollar value of 
improved selection efficiency of beef cattle, if a 
five per cent increase in carcass value could be add
ed through selection, the added income to the 
North Dakota livestock industry could be over $3.2 
million. 

Added Rainfall Effect 
What would be the effect of an extra inch or 

two of rainfall during the growing season in North 
Dakota? This tantalizing question is the subject 
under investigation by an interdisciplinary "Added 
Rainfall Effects" research group at NDSU. 

The project is not concerned with how the 
additional rainfall may be obtained, nor with the 
techniques of weather modification. It assumes that 
the technology making the added rainfall possible 
will be available. 



The overall objectives of the study are (1) to 
determine the effects of one to two inches of added 
rainfall during the growing season on North Dako
ta agriculture, including land use, cropping pat
terns yields and production, etc.; (2) the North Da
kota economy, such as effect on farm income, ef
fects on the community and state, and changes in 
resource inputs employment and farm output; (3) 
hydrological factors; and (4) ecological factors . 

The researchers are determining both poten
tial benefits and possible non-benefits from added 
rainfall. Added rainfall could be detrimental, de
pending on when and how it was received. The soil, 
water budgets or other areas of the environment 
might be ,dversely effected by added rainfall. 
Economic models will attempt to show the total im
pact of the added rainfall on farm income and the 
economics of the community and the state. 

This project is sponsored by the Department 
of the Interior's Bureau of Reclamation. The North 
Dakota group is working in cooperation with simi
lar groups in South Dakota Montana and Wyoming. 

Infectiou Bovine Rhinotracheitis 

One of the most costly diseases cattlemen have 
to cope with is infectious bovine rhinotracheitis 
(ffiR) also commonly called rednose. IBR was orig
inally identified as a respiratory problem of feedlot 
cattle, but in recent years the IBR virus has also 
appeared as a major cause of abortion in cow herds. 

Much is not well understood about IBR, with 
incidence of the disease and results of vaccination 
being highly variable . Researchers in the Depart
ment of Veterinary Science at NDSU have been 
attempting to answer some of the questions about 
this costly disease problem. 

Just diagnosing IBR can be difficult. The flou
rescent antibody method-labeling the virus with 
dyes that can be seen under a flourescent micro
scope---is often used, but vITal isolation is needed 
for confirmation. The IBR agent can be a latent 
virus. That is, it may be present, but can't be shown 
by present laboratory methods. 

Research done under practical and controlled 
ranch environments by NDSU researchers indicates 
that none of the presently available IBR vaccines 
afford complete protection to IBR. In addition, sus
ceptible animals coming in contact with animals 
recently vaccinated with attenuated vaccines is a 
possible source of infection. 

A newly-initiated research project will contin
ue to search for answers about the transmission of 
the IBR virus and the group of viruses to which the 
IBR virus belongs. This group, the Herpesvirusesw 

also includes viruses which are pathogenic to hu
mans. 

The project will first study laboratory tech
niques for isolating these viruses in water, and then 
determine the transmissibility and longevity of the 
virus in drinking water and livestock drainage wa
ter. 

Rural Water Syst m 

Many rural areas of North Dakota, both farm 
·and nonfarm, face critical shortages of water, lead
ing to the development of rural water distribution 
systems in some areas of the state. A project has 
been set up by NDSU researchers to measure the 
impact and effectiveness of such a program. 

The system being evaluated is the Grand Forks 
- Traill water district the first to be established in 
North Dakota. Researchers from agricultural econ
omics, agricultural engineering and home econom
ics will cooperate in the project. Objectives of the 
three-year study are to develop a guide to assist 
rural people in forming and operating a rural water 
distribution system, determine what factors influ
ence decisions to participate in such a system, eval
uate the system with respect to the delivery of ade
quate quantity and quality of water to its members, 
and analyze the socio-economic impact of the rural 
water distribution system on its members and the 
community. 

Initial phase of the study involves obtaining 
information on water usage, costs and quality I and 
analysis of water samples, emphasizing the differ
ences in water quality and sewage systems and in
vestigating the effect of differences in water qual
ity and cost on families in the district. 

A second phase of the study will be a continu
ing evaluation of the system through monitoring 
use rates, pressure and water quality. The final 
phase will consist of a follow-up survey to deter
mine the impact of the system on the area and its 
people. 

Lake Metigoshe 

Few natural lakes in North Dakota have forest
ed shorelines suitable for lake cottage development 
and water suitable for fishing, swimming and boat
ing. Because of their scarcity, such lakes are parti
cularly valuable resources which are very much in 
demand for water-based recreation so it is import
ant that they be properly managed to prevent them 
from becoming unsuitable for use be{!ause of exces
sive demands by the public. 

Because these lakes are so valuable to the peo
ple of North Dakota, one of them, Lake Metigoshe 
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has been submitted to a broad, interdisciplinary 
investigation by six NDSU departments to define 
problems and recommend methods of controlling 
eutrophication. 

General objectives of the project cover many 
aspects such as to determine the social and econo
mic benefits generated by various uses of the lake, 
and to learn the public perception and understand
ing of water problems and their possible solutions. 
Other aspects involve determining the nutrient bal
ance of the lake and identifying the sources and 
types of bacteria present in and entering the lake. 
The researchers will develop and recommend pos
sible methods of controlling eutrophication prob
lems and assess their success in improving the qual
ity of the lake for recreational and related uses. 

Departments involved in the project include 
zoology bacteriology, agricultural economics, chem
istry, soils and geology. 

The study will provide both biological and so
cio-economic information about problems related to 
the use of the lake as well as recommending pos
sible solutions. More significantly, it will provide 
information to guide the management of similar 
water resources in the state. When other lakes are 
developed, it will be belpful to have established 
guidelines for optimal density of cottages and bus
iness establishments, solid and sanitary waste dis
posal systems and regulation of chemical or biologi
cal discharges. 

The question of the economic effect of recrea
tion is important to businessmen and local govern
ment. Answers to the questions of how recreation 
development will effect business volume, local tax 
rolls, and demands on water and electrical sources 
are essential if wise public and private investment 
decisions are to be made. 

Sheep Breedin Research 

Use of genetically superior ewes could sub
stantially increase income for sheep producers. 
ND U research is in progress at the Hettinger Ex
periment Station to determine the potential of var
~ous breeds and their crosses for intensified sheep 
production. 

Average of three-year records has shown a 
gross profit difference of $32 to $60 between dif
ferent crossbreds under equal management condi
tions. Comparing these production figures to the 
state average indicates the possibility of an addi
tional $9 to $10 million in the North Dakota econ
omy without increasing sheep numbers. 

Crossbreeding trials have utilized the Colum
bia, the most popular purebred breed in North Da
kota, and the Rambouillet, which has been widely 

Most of the livestock research at NDSU is geared to
ward including all pertinent ca rcass informat ion, including 
grade, loin eye areas, cutab ility, ca rcass cut out informa
tion and tende rness. Dr. Ma rt in Ma rche llo, meats special· 
ist, and Dr. Dua ne Erickson, nutrit ion ist, exam ine the ca r
cass of a steer produced in the N DSU crossbreeding reo 
search. 

used in the foundation of new breeds, plus breeds 
which have been virtually unknown in the United 
States. 

The Border Leicester is world renowned for its 
ability to sire productive commercial ewes, but has 
not been used to any great extent in the United 
States. The North Country Cheviot is noted for its 
vigor and mothering ability. Both of these breeds 
have been crossed with Columbia and Rambouillet. 
The Finnish Lancirace, a breed noted for its fer til
ity will be added soon. Plans are to compare Fin
nish Landrace crossbreds with the Border Leicester 
and North Country Cheviot crosses. 

Results to date have shown very promising re
sults from the various crosses. 

Evaluation of Feed Gr ains 

A pr oject in the Animal Science Department 
at NDSU is being conducted to determine the im
portance of variety and production variables as 
factors contributing to variation in feed value and 
composition of North Dakota-produced feed grains. 

Grain sample grown in several locations of 
the state will be located for analyses, and sources 
of variation will be determined. In later phases of 
the proj ct, feed grain varieties showing extremes 
in composition will be fed to livestock for evalua
tion. For example. a variety with especially high 
crude protein or amino acid levels might be com
pared to a variety low in the same component to 
see if there is any practical difference in feed value 
between the varieties. 
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Dr. Robert Ha r rold of the NDSU animal sci ence department uses an amino acid ana lyzer to determine amino acid 
levels and protein quality of North Dakota-produced feed grains. 

Weed Control 

The Department of Agronomy has engaged in 
weed control research only since 1962, but the pro
ject has been extremely productive and valuable. 

The studies take two general directions . .. the 
trials on all generally grown crop and pasture 
plants with available herbicides to find those most 
effective and most safe to the crop, the operator 
and the environment, and the study of the weed 
plants themselves to try to discover their most vul
nerable stage of growth, so they can be removed 
with the least harmful effect to the crop plant and 
the least cost and labor to the grower. In some 
weeds, such as sow thistle and kochia, there is a 
varying tolerance to herbicides within the species! 
and this has to be understood and taken into ac
count in making recommendations for herbicides. 

Another phase of weed research has been to 
determine the actual loss to different crops by dif
ferent weeds, to determine when chemical control 
of weeds is justified on a cost-result basis. Continu
ing also is the work on tillage control of weeds. 

The annual cost of weeds to North Dakota farm 
operators has been estimated at $75 million annual
ly. Generally stated, benefits from weed control 
research at North Dakota State University have re-

suited in a five to 20 per cent increased yields or 
production in small grains, soybeans, sunflowers, 
sugarbeets, other crops, range and pasture on 
North Dakota farms and ranches. 

Or. John Nalewaja tests he rbic ide volatility from 
plants as influenced by spray solution additives. 
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Dr. Glenn Peterson, professor of agronomy, explains 
some of the differential effects of barley f ie ld tria ls during 
the Agronomy Field Day tours at the Fargo Station. 

New Barley Varieties 

NDSU released varieties have occupied 85 to 
92 per cent of the barley acreage in North Dakota, 
South Dakota and Minnesota in the five-year period 
1968-72, and are widely grown in other areas of the 
United States. 

Estimated added annual benefits from yield 
and quality to North Dakota farmers from these 
varieties over the next best variety for the 1968-72 
period are $6,600,000 per year for Larker and Tro
phy released in 1961, and $6,000,000 for Dickson, 
released in 1964. Larker and Dickson together ac
count for 85,000,000 bushels, about three-fourths , 
of all barley used for malting purposes in the U nit
ed States. Influence of the newly released variety, 
Nordic, could be significant in the future. 

All malting barley research at North Dakota 
State University costs about $172,000 annually, so 
the cost-to-benefits ratio to the state is about 1 to 
73. 

Yield and quality, while highly important, are 
only part of the barley breeding story at NDSU. 
Using wild barleys and related wild grasses from 
all over the world, geneticists have combined field 
resistance to three important leaf spotting diseases, 
spot blotch, net blotch and Septoria leaf blotch, into 
the newer varieties. Resistance to loose smut also 
has been added in advanced barley breeding mater
ial. 

These same techniques use very delicate and 
precise laboratory practices that involve cutting out 

only the germ of a fertilized widely differing cross 
and growing the tiny plant in a test tube. They have 
led to breakthroughs that could be most valuable in 
producing a hybrid bar ley that would have the 
quality and agronomic characteristics to make it 
valuable to North Dakota growers. Barley normally 
self-fertilizes while till in the boot. In some of the 
wild barley crosses, the heads emerge before fertili
zation, making the cross-fertilization necessary for 
hybrid grain production. 

Cytoplasmic male sterility in barley was dis
covered in a cross between a hybrid of two wild 
grass barley varieties crossed with common barley. 
This genetic barley stock has been in great demand 
and has been distributed to many commercial seed 
companies and 12 to 15 foreign countries in an ef
fort to speed up the development of a high quality, 
easily handled, profitable hybrid barley suited to 
the climate and growing conditions of North Dako
ta. Hybrids developed for southwestern United 
States areas do not have the necessary high quality 
and do not grow well in North Dakota. 

Dr. Arnold Schoole r, associate professor of agronomy, 
whose crosses of wild grasses with each other and with 
cultivated ba rley has put new disease resistance and ago 
ronomic characteristics into new barley varieties, shows a 
head of one of the breeding lines. 
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It is easy to see the d ifference between well-managed range pasture from the overgrazed a rea across t he fence. 

A pasture trial using a system of fertilized 
Improved Rangelands crested wheatgrass, native range, and Russian wild

Improving the production of hay and pasture rye pastures during different parts of the season 
lands in western North Dakota has been a major indicates to date that the fertilized system will have 
project of the Department of Botany. Many tech about twice the grazing capacity of the unfertilized 
niques are being used. check. Water requirements of range and pasture 

plants is being studied in the same area. Over the Alfalfa, bromegrass and crested wheatgrass 
last three years, 125 to 150 pounds of range forage have been successfully interseeded into native 
was produced per inch of water used in evaporangeland. Alfalfa varieties used have increased 
transpiration during the growing season. Summaraverage forage production by about 300 pounds per 
ies of range yield for the past 25 years show thatacre, dry weight, and grass considerably less. Plow
an inch of rain received during the April-July pering alone without interseeding improved production 
iod will produce an average of about 100 pounds of as much as did introduction of the grasses. 
range forage, dry weight, per acre.A single heavy application of nitrogen, 300 to 

400 pounds per acre, to native grass can bring Along with the grasses, proper management 
about the desired change in plant community type of alfalfa for western North Dakota with re pect to 
from predominantly shortgrass to a more midgrass intensity and frequency of harvest, forage quality 
type. After three years, production has remained and winter kill is being studied, with 30 differtlnt 
high from these treatments. An annual application treatments employing various cutting dates and 
of 67 pounds of nitrogen per acre in a native range frequencies. The highest yielding treatment thus 
fertilization experiment produced top yield increas far has been the J une 20 - August 10 - November 1 
es, with a further slight increase from added phos cuttings series. No serious stand loss is evident to 
phorus. Protein analyses are carried out on selected date in any of the treatments. 
species on a weekly basis during the growing sAa A series of seeding, adaptation and production 
son from all treatments, with the fertilized treat trials involving 21 grass varieties from various 
ments showing substantial increase in protein con parts of the western United States and Canada has 
tent. been started. 
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Intermediate wheatgrass is one of the grasses under study for range and pasture improvement. 

Sandhills Grasslands 

Spring burning of wetland vegetation in the 
sandhiUs area in southeastern North Dakota in
creases total plant production. Grazing cattle get 
seven times more use of this vegetation if the area 
has been spring burned, rather than left untreated. 

Cattle also get more use of lowland vegetation 
if the land is mowed. Testing the forage as it was 
mowed at two-week intervals during the growing 
season showed July 1 mowing as the most desirable 
time. Hay taken off then is of better quality than 
at other mowing times, and there is substantial re
growth during the rest of the growing season. Cat
tle readily graze the regrowth. 

Substantial increases for forage production of 
upland vegetation (650 to 1,000 pounds per acre dry 
weight) is obtained with the application of 67 or 
100 pounds of nitrogen per acre. 

Water Studies 

Because effective use of plant nutrients, whe
ther from natural sources or commercial chemical 
fertilizers, depends on the amount and position of 
water in the soil, considerable emphasis has been 
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placed on development of information on water use 
by plants and on water movement through the soil. 
This work has improved basic understanding of 
plant water status, provided guides toward useful 
ways of measuring it, and has shown the effect of 
different atmospheric conditions on plants over a 
range of soil moisture conditions. 

Production functions have been developed for 
small grains, corn, sugarbeets, soybeans and alfalfa 
relating the effect of water deficits of various 
growth stages on yield of these crops. 

Knowing the probability of particular weather 
conditions is essential to make most profitable use 
of information about soil-plant-atmosphere inter
actions. Since weather records provide basic infor
mation, data from weather records for 35 North 
Dakota weather stations have been transferred to 
IBM cards, checked for validity, and the informa
tion transferred to magnetic tape for efficient in
formation retrieval. 

Controlled water stress was systematically im
posed on common crop plants and the results at 
different growth stages closely observed and re
corded to determine the effects on growth and yield 
on the different parts of the plant. The data suggest 



that water stress 'drouth' is not as harmful to the 
youngest leaves on the main culm and tillers of 
wheat as on secondary and primary tillers. 

In a study on accumulation of water and ni
trates to 8 feet, available water and nitrogen accum
ulation to 5 feet did not differ among plots surface 
tilled at 4, 5, 6 and 7-week intervals after mold
board plowing. At Dickinson, available nitrogen was 
present at over 80 pounds per acre at the 6- to 8
foot depths where no fertilizer nitrogen had ever 
been applied. In a fine textured soil profile at Cas
selton, the rooting zone was recharged by water 
over the non-growing season from depths below the 
rooting zone of wheat, with upward movement due 
possibly to capillary action or in response to differ
ences in temperature. In 1969 and 1970, sugarbeets 
used water to a depth of at least 5 feet in Fargo 
clay soils. 

All this information, put into farm manage
ment, is helping North Dakota's farmers and ranch
ers make the most of the state's limited rainfall, 
both in quantity and distribution, plan their crop 
rotations and fertilizer and tillage practices, and 
explain charges of pollution by farm chemicals by 
presenting the facts of both nutrient and water dis
tribution in the soil. 

Management information is particularly need
ed for irrigation farming, whether from the huge 
Garrison system or from the sprinkler irrigation 
units being installed in many areas of the state. It 
helps define the most useful and efficient times and 
amounts of irrigation water to apply for the best 
use of both the water and of the plant nutrients in 
the soil. 

Su nflowers as a Crop 

Sunflowers for oil or confectionary uses have 
emerged as an important crop in North Dakota the 
past three or four years, with acreage up to 794,000 
acres in the Red River Valley in North Dakota and 
Minnesota in 1972. Foreseeing the trend, the De
partment of Agronomy has evaluated sunflowers 
as a minor or "specialty" crop for 15 years, and 
developed a complete program of recommended 
weed control in the last six years. Though some 
problems intensified with increased acreage, the 
department was ready, especially with information 
on weed control and production when it was need· 
ed. 

The Departments of Botany and Soils evaluat
ed the resistance of sunflower plants to water stress 
at several stages of development, their capacity to 
recover from stress, and the effects of the stress 
on the nitrogen metabolism of sunflowers, using 
this biochemical tool to evaluate nitrogen require-

Dr. Don C. Zimmerman uses NMR analyzer to dete r
mine oil conte nt of va ri ous oil-contain ing seeds without 
destroying them. Thus, low oil fl ax, soybea ns, saffl ower, 
sunflower and other such oil-bearing crop li nes can be 
weeded out in early generat ion testi ng. 

ments of sunflowers. They also found that shoot 
growth of sunflowers is suppressed by lower tem
peratures, while root growth was independent of 
temperature but proportional to the amount of wa
ter available. Learning how the plant grows in and 
reacts to North Dakota climate and soil conditions 
is vital to management decisions concer ning it. 

The Department of Soils found that on soil 
rated deficient in nitrogen and phosphorus greater 
yields were obtained where appropriate fertilizers 
were applied. Potassium fertilizers had no effect on 
yield. Each 50-pound increment of fertilizer nitro
gen reduced the oil content by 0.5 percentage units. 
In other Department of Soils studies, high plant 
densities produced higher yields than lower densi
ties. 

Use of Avitrol, a chemical proposed for use in 
dispersing flocks of blackbirds from ripening sun· 
flowers, was found by the Department of Botany to 
have little effect on germination and growth of 
sunflower seedlings at concentrC'.tions below 100 
parts per million. 

Because of the potential of sunflowers for 
North Dakota growers, the North Dakota Agricul
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With dramatic increases in sunflower acreage in 
North Dakota, agricultural engineering researche rs are 
devot ing efforts to solving handling, drying and related 
prob lem s. Dr. Ron Schuler, ri ght, prepares to measure sun· 
flower sep.d friction in a flow study. 

tural Experiment Station, with the recommenda
tion of Senator Milton Young and Representative 
Mark Andrews, was able to have a USDA sunflower 
breeder and a sunflower pathologist stationed in 
North Dakota to conduct research on this promising 
crop. 

P otassiunl Supply 

Of 13 North Dakota soils studied, the Hecla 
and Ulen soils, found in eastern North Dakota, have 
a low potassium supplying power. They will be the 
first soils in the state in which potassium deficiency 
under field conditions can be expected. Most North 
Dakota soils as yet have enough available potassium 
to produce good crops under present conditions. 

Hybrid Wh eat 

Hybrid wheat for North Dakota farmers will 
become a reality when better restoration of ster
ility-fertility and pollination systems are developed 
and can be combined with the yield, grain quality 
and plant characteristics needed for profitable crop 
production. 

For these characteristics, Department of Ag
ronomy plant geneticists have searched the world 
and have found rich potential sources of fertility 
restoring factors among the wild tetraploid wheats 
and related wild grasses of the Turkey-Iran-Iraq 
area. The geneticists have developed a male sterile 
monosomic set (21 types) of Chinese Spring wheat 
useful in genetic studies to provide information on 
better selection of parents for potential new vari

eties and to provide more information on male 
sterility and fertility restoration in hybrid wheats. 

These genetic materials from wild wheats and 
grasses are being introduced into both durum and 
hard r ed spring wheats. Partly as a result of NDSU 
research, cytoplasmic phenomena are better known 
in wheat than in any other crop plant. As a r esult, 
several workers around the world, especially in 
European countries, have initiated research to stu
dy wheat cytoplasm. Pooling r esearch information, 
a <;ommon practice among scientists, helps every
one by permitting research to advance faster be
cause the shared data cuts time and man-years 
needed for the total program. Department of Ag
ronomy geneticists have been and continue to be 
world leaders in the search for and development of 
basic information that will make hybrid wheat ec
onomically practical. 

Since adequate fertility restoration has been a 
major breeding limitation in hybrid wheat breed
ing, several procedures and extensive breeding ma
terial for use in producing hybrid wheat in North 
Dakota have been developed, including identifying 
metabolic abnormalities associated with male ster
ility, clarifying the inheritance of fertility restoring 
genes and identifying chromosomes carrying male 
fertility restorer genes and new fertility restora
tion-male sterility systems in wheat. 

The agronomists also are making sure they 
avoid the hazards of a single cytoplasm base for a 
crop plant that could result in severe losses to 
disease , like the southern corn leaf blight losses in 
1970. North Dakota probably has the only wheat 
breeding program in the world extensively using 
and evaluatjng cytoplasmic variability, which could 
avoid a major crop hazard. One example of this 
could be a new strain of wheat stem rust that could 
attack the crop over wide areas of the world, and 
result in local crop disaster or critical food wheat 
shortages. 

"'Tard, A New Durum Variety 
A new durum variety, Ward, is 15 per cent 

higher yielding than Leeds and with stronger straw, 
greater resistance to leaf rust and lower incidence 
of leaf spotting than current varieties. This fall , 
Ward joined a long list of superior durum wheat 
varieties bred and released by the North Dakota 
Agricultural Experiment Station in cooperation 
with USDA. 

North Dakota released durum varieties have 
made up at least 95 per cent of North Dakota and 
United States production during each of the last 
10 years, continuing the dominant position held for 
many years. When in 1953-54 durum production 
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Agricultural engineer Charles Moilanen used th is mini ature d rying unit to study effects of drying on wheat quality. 
Wh eat samples undergoing various treatments were checked for quality cha racteristics in the Department of Cereal Chem
istry and Technology. 

fell to about six million bushels in North Dakota 
because of stem rust devastation, the varieties 
Langdon and Ramsey, released in 1956, brought 
durum production back to normal levels. New races 
of stem rust attacked Langdon and Ramsey, which 
were then replaced by the resistant varieties Wells 
and Lakota, released in 1960. 

Leeds durum, released in 1966, has produced 
yields equal to Wells and has occupied more than 
60 per cent of the North Dakota acreage since 1969. 
The large s ed and excellent yellow semolina and 
pasta product color of Leeds have been largely re
sponsible for happy domestic durum processors 
and for holding the large durum export market and 
favorabl prices enjoyed the past few years. This 
durum has returned several million dollars annual
ly to North Dakota durum producers and has been 
an important factor in cash markets (in contrast 
to other wheats sold for P.L. 480 funds) for U.S. 
farm markets. Leeds also has strong straw, which 
lessens harvest losses. 

Rolette durum, released in 1971, was grown 
under seed increase on about 15,000 acres in 1972, 
and may occupy up to 25 per cent of the North 
Dakota average in 1973. Its five to 10 per cent yield 
advantage over current widely-grown varieties 

could add two million extra bushels of production 
over Leeds, or $3 to $4 million of added crop value. 

Several short-strawed mutants of durum wheat 
have been obtained by treatment with chemical 
mutagens. These may help overcome leaf disease 
and fertility problems with current sources of 
short-strawed durums. Lodging-resistant durums 8 
to 10 inches shorter than Leeds or Wells have been 
produced which out yielded Leeds and Wells by 8 
to 10 bushels per acre at Fargo. Several normal 
height selections from this research had stiffer 
straw. Another program using chemical mutagens 
is aimed at increasing durum kernel size since this 
is related to the yield of semolina, the durum wheat 
product used for making pasta products. This re
search tool was used in an attempt to speed up add
ing this value to new varieties, since normal genetic 
sources of the large kernel characteristic are not 
adapted to North Dakota conditions. 

Waldron Wheat 
What does a superior new Hard Red Spring 

wheat variety mean to the people of North Dakota? 
Figures on Waldron wheat from the North Dakota 
Crop and Livestock Statistics Service provide some 
information. 
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Waldron was released in 1969, grown on ap
proximately 2,000,000 acres in 1970, 4,191,000 
acres in 1971, and 2,809,000 acres in 1972. Statis
tics are available for the first two years. 

Waldron has excellent yielding ability, averag
ing five or more bushels per acre over the next 
highest HRS wheat commonly grown, excellent 
stem and leaf rust resistance, early maturity, and 
excellent straw strength or lodging resistance. The 
nature of the stem and leaf rust resistance bred 
into Waldron makes it uniquely resistant to poten
tial new races of stem and leaf rust now increas
ing in the United tates. In 1971, some difficulty 
occurred with er got in farmers' fields, but no sig
nificant economic losses are thought to have been 
caused by it, and it was not a commercial problem 
in other years. Baking and milling quality meet the 
high standards that have earned the state's bread 
wheats a sure place in the market. 

In 1970, Waldron protein content was 0.5 to 
1.0 per cent higher than standard comparison var
ieties in all districts in orth Dakota, and at five to 
nin cents per bushel, added value from the protein 
increase totaled $21/2 million more than the pro
tein value of other varieties. The additional yield 
value at the current bushel price was $12,000,000, 
for a total of $14,500,000 that Nor th Dakota farm
ers, and through them, its business and tax struc
tures, would not have received had vValdr on not 
been available. 

In 1971, Waldron again yielded five bushels 
per acre over the next highest commercial variety, 
the added protein premium was $12,015,000, the 
added yield value at the current market rate was 
$32,061 150, for a total of $44,076,150 added value 
for Waldron. 

The added value of growing Waldron wheat 
over other varieties in Nor th Dakota in 1971 alone 
is almost exactly eight times the appropriated gen
eral funds for the entire North Dakota Agricultural 
Experiment Station for the 1971-73 biennium and 
16 times the 1971-72 annual budget appropriated 
to the Experiment Station by the North Dakota 
legislature, a good research investment! 

In 1972, Waldron occupied 53 per cent of the 
North Dakota wheat acreage, and indications are 
that the acreage will increase in 1973 to near the 
62 per cent level it held in 1971. Its unique resist
ance to new races of stem and leaf rust may prove 
to be an additional greater benefit in future years, 
while its quality could help retain the state's mar
ket outlets. 

Winter Wheat 

A breeding program to improve hard red win
ter wheat for North Dakota was started about four 
years ago and is making good progress. Different 
varieties and different seeding techniques have 
greatly increased survival percentage into eastern 
North Dakota. Seeding on soybean stubble, seeding 
on much firmer seedbeds, and other cultural tech
niques have increased survival in western North 
Dakota to cause increased interest in commercial 
production there. 

However, successful winter wheat production 
depends on developing more winter hardiness, 
greater rust protection and better baking quality. 
Adapted hard red winter wheat has great potential 
value for higher yield, work load distribution, more 
cropping alternatives and other factors. 

1~~~t~~~·:::~~ 
~~~~~'I~~\": ."~. 

Special machines often must be purchased or made in 
the NDSU shops to harvest research plot small grains and 
other crops. 
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Breeding and testing of new crop plants is an around-the-clock, 12-months-a-year program at the Main Station in Fargo. 

Bacteria in Waste Lagoons 

A Department of Bacteriology study of farm ani
mal lagoons found that Salmonella species could be 
isolated from a cattle waste lagoon during all 
months of the year, regardless of cold temperatures 
or competition from other organisms. Possible dis
ease producing organisms were shown to be highly 
resistant to commonly used antibiotics and able to 
transfer this resistance to the intestinal bacteria of 
man. Fecal coliforms were found to be poorer indi
cators of water pollution than fecal streptococci, 
since the latter populations were not as subject to 
daily fluctuations in numbers in waste-receiving 
waters. At least 14 distinct bacteria viruses were 
isolated from animal waste lagoons. 

Preserving Rumen Bacteria 

The Department of Bacteriology has perfected 
methods for isolating and preserving rumen bacter
ia, recharacterizing known species and showing that 
they were not inhibited by the level of antibiotics 
currently used as feed additives. They report that 
rumen bacteria synthesize vitamins and produce 
fatty acids essential to nutrition of cattle and sheep, 
and demonstrated that starving deer, fed freeze-

dried rumen bacteria from cattle, will subsequently 
recover on cattle rations. 

Insecticide Evaluation 

A number of the 15 organophosphate and car
bamate insecticides evaluated for their effect on 
soil fertility by the Department of Bacteriology 
were found to inhibit nitrification in soil and to 
decrease growth of sweet clover and alfalfa when 
applied at i'ates somewhat in excess of normal field 
rates. 

A heat stable substance produced by the bac
terium Bac illus thuringiensis inhibited or killed 
mosquitoes in the developmental stages, and has 
the same effect on the tobacco horn worm. The sub
stance did not harm mice when ingested or inject
ed. In cooperation with the Department of Ento
mology, they found that Bacillus thuringiensis sur
vived untraviolet radiation under laboratory and 
field conditions. 

Sugar refining wastes spread on soil had no 
adverse effect on growth of alfalfa, soybeans, su
dan grass and barley tested in greenhouse scale 
with soil columns, so limited amounts of these 
wastes could be disposed of by spreading it on the 
soil in this area. 
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