Protein Survey
of the
1979 Six-Rowed Barley Crop

R. E. Pyler, E. L. Cummings, C. A. Barr

For the past three crop years (1977-1979), the Depart-
ment of Cereal Chemistry at North Dakota State Univer-
sity, in cooperation with and with the financial assistance
of the Malting Barley Improvement Association, has under-
taken a survey of the six-rowed malting barley crop grown
in North Dakota, South Dakota and Minnesota.

The third annual survey was conducted on the crop
grown in 1979, This report summarizes the data obtained
on over 700 samples collected in the three-state area from
August 7 to September 12, 1979.

Determination of protein levels for the 1977 and 1978
surveys was carried out by the classical Kjeldahl method.
Protein assays this year were carried out using a Technician
Infralyzer. The accuracy of this unit was checked by taking
every tenth sample for Kjeldahl analysis. The average pro-
tein content for some 70 samples was 13.0 by both meth-
ods.

The 1979 Crop Year

The 1979 crop year proved to be a difficult one for
barley producers in the three-state area and some of these
difficulties have affected the survey.

The year began with a very late and very wet spring
which delayed general planting until late May. By the
end of May, only slightly more than half of the barley
crop had been planted but almost all was in the ground
by June 10. The crop lagged well behind normal with
the condition of the crop in most areas being described
as fair to good. Harvest of early planted fields began early
in August but the general harvest was considerably de-
layed in many areas by frequent precipitation. Only about
half of the crop had been combined by the end of August
compared with the normal average of over 70 per cent.

In addition to the late crop, producers faced reluctance
on the part of elevators to accept barley due to poor rail
transportation and the Duluth strike.
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The survey was affected by these factors and also by
the declining acreage planted to barley. The fewer number
of samples collected for the 1979 survey reflect all of these
factors.

Results

Table 1 presents the North Dakota county averages for
protein, moisture and kernel brightness, the ranges for
these parameters encountered in 1979 and the change
in the county average from the 1978 crop. The protein
content of the 1979 crop was equal to that of the 1978
crop at 13 per cent, with individual counties showing
differences of from 14 per cent higher in 1979 to 3.2 per
cent lower. Ten counties showed higher protein levels than
in 1978, 13 showed lower levels and two remained the
same.

The average moisture level for the 1979 North Dakota
crop dropped by 0.3 per cent from that in 1978 and
kernel brightness suffered in 1979. This decline in kernel
brightness was probably due to staining which occurred
after swathing because of the frequent showers.

Tables 2 and 3 give corresponding data for Minnesota
and South Dakota samples, respectively. Minnesota showed
a decline of 0.2 per cent in protein levels. The average mois-
ture level increased by 1.4 per cent and kernel brightness
was very poor, declining by two units to an average score
of 8. The South Dakota samples showed a 1.5 per cent
decline in protein content to an average of 12.0 per cent.
Moisture levels increased slightly and kernel brightness was
equal to that of 1978.

The authors would like to acknowledge the help of Terry
Howe and Truman Olson who aided in sample collection
and Debbie Turnow and Tom Wiesner who . performed
the quality analyses.

This survey would not have been possible without the
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Table 1. North Dakota County Averages, Ranges and Changes from 1978 for Protein Content, Moisture and Color for
the 1979 Crop

PROTEIN MOISTURE COLOR
County 1979 Range Change* 1979 Range Change* 1979 Range  Change*
Barnes 12.8 10.9-158 0.1 127 11.4-16.0 +0.8 7 59 +3
Benson 12.7 109-149 +0.3 12.0 10.5-13.4 +0.7 5 3-7 +1
Bottineau 140 118-16.7 +1.4 1.1 10.4-121 0.4 5 3-10 +1
Cass 13.0 11.1-14.7 12.7 11.9-141 +1.3 7 59 +2
Cavalier 13.0 11.7-14 1 +0.4 124 11.1-14.0 -35 6 38 +1
Dickey 12.8 11.1-141 06 12.8 11.8-13.8 +1.4 8 6-9 +3
Eddy-Foster 1.9 10.2-134 -3.2 11.9 10.9-13.0 03 6 4.7 +1
Grand Forks 12.6 11.0-14.3 05 12,2 11.3-12.9 +0.7 7 49 +2
Griggs 129 115-141 0.2 128 11.6-15.6 +15 7 59 +5
LaMoure Jd2.7 113-150 +0.8 13.0 11.9-15.0 +2.0 8 79 +3
McHenry 12.3 11.6-13.0 0.1 11.2 104-12.2 0.1 4 3-6 +1
Nelson 125 10.3-135 0.7 119 10.8-13.3 +0.4 6 39 +2
Pembina 135 11.7-15.2 04 11.9 11.3-124 -1.5 6 4-8 +1
Pierce 134 12,7-14 3 +0.2 12.6 11.7-134 -1.9 7 49 +2
Ramsey 12.7 11.1-14 .2 +0.5 118 10.7-141 +0.8 6 39 +2
Ransom 13.1 125-138 +05 11.6 10.1-124 - 8 7-9 +2
Renville 12.9 12.1-138 +0.7 11.2 105-120 0.1 5 4-6 +2
Richland 12.6 105-14.2 09 12.6 11.5-144 +1.4 8 69 +2
Rolette 13.9 124-154 +0.9 11.6 11.1-12.3 2.3 4 3-7
Sargent 13.1 122-136 -0.2 1.7 9.8-12.8 +0.6 7 4-9 +1
Steele 13.0 11.7-143 04 11.8 10.8-14.3 +0.1 7 38 +3
Stutsman 1356 12.0-15.0 +1.0 124 11.3-15.8 +1.5 7 58 +3
Towner 130 116-142 et 12.6 11.5-15.9 +1.5 6 38 +2
Traill 12.9 114-139 0.1 1.8 11.2-122 e 7 59 +3
Walsh 13.2 112-149 04 120 11.3-12.8 +0.2 6 4-9 +1
Ward 12.7 11.6-14.7 +0.7 11.0 9.9-12.2 0.1 5 3-7 +2
Wells 121 11.3-12.6 0.6 12.0 11.1-13.7 +0.4 6 5-7 +2
Average 130 e 115 0.3 6 +1

*From 1978 Averages.

Table 2. Minnesota County Averages, Ranges and Changes from 1978 for Protein Content, Moisture and Color for the

1979 Crop
Protein (%) _ Moisture (%) Color
County 1979 Range Change* 1979 Range Change* 1979 Range Change*
Becker 12.2 95-1356 -1.0 128 11.8-13.2 +1.8 8 7- 9 +2
Clay 13.3 11.7-16.1 - 124 11.1-141 +1.1 7 6-9 +1
Grant 115 108-129 0.6 125 11.8-13.1 +1.3 8 5-9 +1
Mahnomen 13.6 123-145 +0.4 12.8 11.9-138 +0.8 8 7-10 +1
Marshall 13.1 10.9-14.7 0.6 12.3 11.4-13.1 +1.6 7 5-10 +2
Norman 134 115-156.3 +0.1 11.8 10.9-13.1 +1.1 8 5-10 +2
Ottertail 12.7 104-146 +0.3 133 11.3-146 +2.8 8 7-10 +2
Polk 13.3 11.6-149 +0.8 125 11.3-138 +1.5 8 5-10 +2
Traverse 123 106-15.1 - 13.2 12.3-14.3 +1.8 7 6- 8 +1
Wilkin 1.9 9.9-132 0.7 133 12.2-17.7 +2.2 8 6- 9 +2
Average 12.8 -0.2 12.6 +1.4 8 +2

*From 1978 Averages.
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Table 3. South Dakota County Averages, Ranges and Changes from 1978 for Protein Content, Moisture and Color for

the 1979 Crop

Protein (%) Moisture (%) Color
County 1979 Range Change* 1979 Range Change* 1979 Range  Change*
Brown 12.3 10.6-135 -1.6 12.7 11.9-13.8 +0.9 7 7- 8
Marshali-
Roberts 115 10.6-12.8 -15 12.8 11.8-13.6 +0.5 8 7- 9 +2
Average 12.0 15 12.7 +0.6 7
*From 1978 Averages.

Table 4 shows the protein distribution for the 1979 Moisture levels have remained fairly constant and kernel
barley crop from the three states. Seventy-six per cent brightness has varied only between scores of 5 and 7.
of the North Dakota crop samples, 74 per cent of the Kernel plumpness, which showed a significant decline in
Minnesota samples and all of the South Dakota samples 1978, is slightly higher in 1979.
fell below 13.5 per cent protein. Of the 731 samples col-
lected during the survey, 76.9 per cent were below this
level and should be suitable for malting on this basis.

Cumulative per cent data for the 1977 and 1978 crops
show that 46.7 and 65.1 per cent, respectively, were Table 5. Test Weight and Plumpness of 1979 Barley Samples
below 13.5 per cent protein.

The levels of plump kernels and test weights for the State Test Weight (lbs/bu) Plumpness*
three states is given in Table 5. All three states showed 1979 Change** 1979 Change**
small declines in test weight and all three were virtually
equal in this respect. Samples from North Dakota and North Dakota 438 -1.1 724 134
South Dakota showed improved kernel plumpness over South Dakota 435 0.5 68.7 +7.7
1978 while Minnesota samples were less plump. Minnesota 43.0 0.6 61.8 5.2

Table 6 summarizes the data obtained from the three - - -
crop years for the three states. The total protein content o Efgﬁqg;‘gi'c:g °e" 6/64 inch screen.
has declined in each of the last two years as has test weight. 9e-

Table 4. Protein Distribution of 1979 Barley Samples
Less Than More Than
State 115 116-125 12.6-13.5 13.6-145 14.5-155 155
North Dakota 26 137 232 95 25 2
South Dakota 10 9 11 0] 0] 0]
Minnesota 35 44 58 38 9 0
Per cent in class 9.7 26.0 412 18.2 46 0.3
Cumulative
Per cent  (1979) 9.7 35.7 76.9 95.1 99.7 100.0
(1978) 13.7 36.0 65.1 86.2 97.0 100.0
(1977) 938 26.4 46.7 726 923 100.0
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Summary

The 1979 six-rowed malting barley crop grown in
North Dakota, South Dakota and Minnesota has an average
protein content of 12.9 per cent, a decline of 0.1 per cent
from the 1978 average. Moisture levels average 11.8 per

Table 6. Summary of Data for 1977, 1978, and 1979 Crops*

cent. The test weight is slightly lower than the 1977 and
1978 averages but the level of plump kernels has risen this
year. The 1979 crop suffers from poor kernel brightness
and this may be a factor in its suitability for malting pur-
poses.

Figure 1 shows the average protein levels for the 42
counties sampled in the 1978 barley crop survey.

Number Protein Moisture Color Test Weight Plumpness
of Samples (%) (%) (Ibs/bu) (%)
1977 803 136 11.8 6 465 74 .4
1978 871 13.0 1.6 5 445 68.1
1979 731 129 11.8 7 43.6 69.6
Figure 1: Average protein content for all counties sampled in 1979 barley survey.
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Financial Statement

North Dakota Agricultural Experiment Station
July 1, 1978 to June 30, 1979

Balance Balance Fees & Supplies &
7-1-78 Receipts Expenditures Transfers 6-30-79 Salaries Services Materials Equipment
$ 767.744.39 8 5.758,454.11 $ 5,228,081.65 § —0— $1,298,116.85 $3.,590.810.19 $611.198.27 % 565.200.05 $460.873.14
(326,722.14) 1,584,657.00 1,619,644.40 (21.885.00) (383.594.54) 1.559.,112.59 30.853.26 15.259.21 14,419.34
660,718.89 432,642.66 421,108.63 21.885.00 694.137.92 120,052.33 09.012.82 170,711.37 60.732.11
266,949.20 1,222,160.69 1,227,026.06 21,984.66 284,008.49 916,138.98 131,198.83 114,450.49 65.237.76
$1,368.6090.34 $ 8,997.914.46 $ 8.495,800.74 $21,984.66 $1,892,728.72  $06,180,114.09 $842.863.18 3 8065,621.12 $601.262.35
820,630.07 1,276,913.49 1,283,759.63 3,786.48 817.570.41 703,892.03 153.319.43 290,801.25 135,086.92

$2,189,320.41 $10,274,827.95 $ 9.779.620.37

$25,771.14  $2.710,299.13

$6.890,0006.12

$996,182.61

$1.150,482.37

$736.949.27

$  10,02895 % —(0— $ 10.028.95 8 —0— $ —0—
508,2606.04 —()— 508,266.04 —()— —0—
$ 518,294.99 $ —(0— $ 518,294.99 $ 0— $ —0—

$2.707.615.40 $10,274,827.95 $10,297,915.36

$25.771.14  $2,710,299.13




PROFESSIONAL STAFF
AGRICULTURAL EXPERIMENT STATION
NORTH DAKOTA STATE UNIVERSITY
OF AGRICULTURE AND APPLIED SCIENCE
(as of June 30, 1979)

STATE BOARD OF HIGHER EDUCATION Mrs. E.G. (Geraldine)
Clapp, Jr., President, Fargo; Milton Hertz, Vice President, Mott; Mrs.
William L. (Jean) Guy, Casselton; Richard H. McGee, Minot; Dr. Robert
C. Painter, Grand Forks; Lester M. Stern, Wahpeton; Bryce Streibel,
Fessenden; Kent G. Alm, Commissioner, Bismarck.

CONSULTATION BOARD for the Experiment Station and the Exten-
sion Service to the State Board of Higher Education: Raymond Schnell,
Chairman, Dickinson; Judy DeWitz, Tappen; Clark Jenkins, Fargo;
Clarence Sande, Grand Forks; Wesley Tosset, Lansford.

ADMINISTRATION L.D. Loftsgard, Ph.D., President®; Kenneth A.
Gilles, Ph.D., Vice President for Agriculture®’; H. Don Stockman, M.S.,
Vice President for Business and Finance?’;H. Roald Lund, Ph.D.,
Director®’; Donald E. Anderson, Ph.D., Associate Director®®; Peder A.
Nystuen, M.S., Associate Director®®; James B. Swank, A.B.A,
Administrative Officer®.

AGRICULTURAL ECONOMICS Frederick R. Taylor, Ph.D.,,
Professor and Chairman’®; David W. Cobia, Ph.D., Professor*®; Edward V.
Dunn, M.S., Associate Professor®’; Rodney J. Ehni, M.S., Research Asso-
ciate!®; Gordon W. Erlandson, Ph.D., Professor‘’; Duane E. Gronhovd,
M.S., Research Assistant'®; Delmer L. Helgeson, Ph.D., Professor™;
Thor A. Hertsgaard, Ph.D., Professor*’; Steven C. Hvinden, M.S.,
Research Assistant'®®; Jerome E. Johnson, Ph.D., Professor®®; Roger G.
Johnson, Ph.D., Professor®®; F. Larry Leistritz, Ph.D.,» Professor®;
Lawrence E. Mack, Ph.D., Assistant Professor!’; John F. Mittleider, M.S.,
Research Assistant!??; William C. Nelson, Ph.D., Associate Professor’®;
Louis A. Ogaard, M.S., Research Assistant'®®; Thomas K. Ostenson,
M.S., Associate Professor®®; Timothy A. Petry, M.S., Assistant
Professor*’; LeRoy W. Schaffner, M.S., Associate Professor'®’; Donald F.
Scott, Ph.D., Associate Professor’®; Donald F. Thomson, M.S.,
Instructor®; Harvey G. Vrugdenhil, M.S., Research Associate!®®; William
G. Hamlin, M.S., Assistant Agricultural Statistician, USDA?’; Wallace
McMartin, M.S., Agricultural Economist, USDAY John R. Price, M.S.,
Agricultural Statistician, USDA®; Robert Fosterud, Ph.D., Director,
Upper Great Plains Transportation Inst.%; Stanley W. Voelker, M.S.,
Agricultural Economist, USDA®.

AGRICULTURAL ENGINEERING George L. Pratt, Ph.D., Professor
and Chairman®®; Leslie F. Backer, M.S., Assistant Professor’®; Lowell A.
Disrud, M.S., Assistant Professor®®; Kenton R. Kaufman, M.S., Assistant
Professor”; Henry L. Kucera, M.S., Professor®®; James Lindley, Ph.D.,
Associate Professor®®; Charles W. Moilanen, M.S., Professor*’; Elton G.
Solseng, B.S., Instructor®®; Earl C. Stegman, Ph.D., Professor”®; Richard L.
Witz, M.S., Professor®®; Roger H. Cossette, M.A., Professor (Cooperative
Extension Service)°.

AGRICULTURAL COMMUNICATIONS (Cooperative Extension
Service)’; Fowler C. Humphrey, Ph.D., Assistant Professor®, James A.
Berg, M.S., Associate Professor®, John J]. Feight, M.S., Associate
Professor®;, James R. Kenward, M.S., Associate Professor®, Mathias F.
Lanz, B.A., Associate Professor®; Dorothea G. McCullough, M.S.,
Associate Professor®; Gary W. Moran, M.S., Associate Professor®.

AGRONOMY Jack F. Carter, Ph.D., Professor and Chairman®’; David E.
Chandler, M.S., Research Assistant!°®; Harold Z. Cross, Ph.D., Associate
Professor®; Edward L. Deckard, Ph.D., Associate Professor’®; A. Earl
Foster, Ph.D., Professor®®; Jerome D. Franckowiak, Ph.D., Associate
Professor”; Richard C. Frohberg, Ph.D., Professor®; James J. Hammond,
Ph.D., Professor’; Roy A. Johnston, M.S., Research Assistant'®;
Kenneth D. Kofoid, Ph.D., Assistant Professor®; Karl A. Lucken, Ph.D.,
Professor'®; S.S. Maan, Ph.D., Professor'®; H. Allan Mann, M.S,,
Instructor®’; Michael S. McMullen, Ph.D., Assistant Professor®; Calvin
G. Messersmith, Ph.D., Associate Professor*’; Dwain W. Meyer, Ph.D.,
Associate Professor™; Stephen D. Miller, Ph.D., Assistant Professor®;
John D. Nalewaja, Ph.D., Professor®®; Dan E. Parfitt, M.S., Research

29

Associate!®?; James S. Quick, Ph.D., Professor®®; Paul C. Sandal, Ph.D.,
Professor?’; Albert A. Schneiter, Ph.D., Associate Professor®; Arnold B.
Schooler, Ph.D., Professor'®; Galen L. Schroeder, M.S., Research
Assistant'®; Rollin G. Sears, Ph.D., Assistant Professor®; Carol N.
Somody, M.S., Research Assistant'®; Dean A. Whited, Ph.D., Associate
Professor?’; Reed E. Barker, Ph.D., Adjunct Professor, USDA?; Darrell F.
Cole, Ph.D., Adjunct Professor, USDA®; Richard H. Hodgson, Ph.D.,
Adjunct Professor, USDA?; Leonard R. Joppa, Ph.D., Adjunct Professor,
USDAY; Jerry F. Miller, Ph.D., Research Geneticist, USDA®; Richard H.
Shimabukuro, Ph.D., Adjunct Professor, USDA?; Norman D. Williams,
Ph.D., Adjunct Professor, USDA®.

ANIMAL SCIENCE Clayton N. Haugse, M.S., Professor and
Chairman’; Paul T. Berg, Ph.D., Assistant Professor’; Russell B.
Danielson, M.S., Assistant Professor’®; William E. Dinusson, Ph.D.,
Professor®®; Charles G. Edgerly, M.S., Associate Professor®’; Duane O.
Erickson, Ph.D., Professor’; Robert L. Harrold, Ph.D., Associate
Professor”; Robert L. Johnson, M.S., Assistant Professor*’; Verlin K.
Johnson, Ph.D., Professor’*; John N. Johnson, M.S., Professor?’; Ladon
Johnson, Ph.D., Professor®’; Merle R. Light, M.S., Professor’®; Wesley R.
Limesand, B.S., Instructor’®; Michael W. Lund, B.S., Instructor”*; Martin
J. Marchello, Ph.D., Associate Professor’®; Timothy W. Martens, B.S.,
Instructor”®; Bert L. Moore, Ph.D., Assistant Professor®*; Chung S. Park,
Ph.D., Assistant Professor®; William D. Slanger, Ph.D., Assistant
Professor®; James E. Tilton, Ph.D., Professor’®; Gary L. Williams, Ph.D.,
Assistant Professor®®; Ronald C. Zimprich, B.S., Instructor”; Peter W.
Aschbacher, Ph.D., Adjunct Professor, USDA® Kenneth L. Davison,
Ph.D., Adjunct Professor, USDA?; Jerome C. Pekas, Ph.D., Adjunct
Professor, USDA®.

BACTERIOLOGY Kenneth ]J. McMahon, Ph.D., Professor and
Chairman®®; David L. Berryhill, Ph.D., Associate Professor®’; Mary C.
Bromel, Ph.D., Professor®*®; Berdell R. Funke, Ph.D., Professor®?; Paul E.
Holmes, Ph.D., Assistant Professor®®; Bayard P. Sleeper, Ph.D.,
Professor*®.

BIOCHEMISTRY H.]. Klosterman, Ph.D., Professor and Chairman®?;
Allan G. Fischer, Ph.D., Associate Professor®®; James R. Fleeker, Ph.D.,
Professor’®; George Graf, Ph.D., Professor®®; Sean Killilea, Ph.D.,
Assistant Professor®®; Arland E. Oleson, Ph.D., Associate Professors®;
Don C. Zimmerman, Ph.D., Adjunct Professor, USDA®.

BOTANY Harold Goetz, Ph.D., Professor and Chairman®®; William T.
Barker, Ph.D., Professor*®; Murray E. Duysen, Ph.D., Professor*®; Donald
S. Galitz, Ph.D., Professor’®; Paul E. Nyren, M.S., Assistant Botanist!®;
Warren C. Whitman, Ph.D., Professor”.

CEREAL CHEMISTRY AND TECHNOLOGY Orville J. Banasik,
M.S., Professor and Chairman®®; Bert L. D’ Appolonia, Ph.D., Professor®;
Brendan J. Donnelly, Ph.D., Associate Professor®; Clarence E.
McDonald, Ph.D., Professor®®; Richard E. Pyler, Ph.D., Assistant
Professor®.

ENTOMOLOGY John T. Schulz, Ph.D., Professor and Chairman’®,
Albin W. Anderson, Ph.D., Associate Professor®®; Edward U. Balsbaugh,
Jr., Ph.D., Associate Professor®®; Robert B. Carlson, Ph.D., Professor’®;
Richard D. Frye, Ph.D., Professor®’; Hendrik ]J. Meyer, Ph.D., Assistant
Professor®®; Gregory B. Mulkern, Ph.D., Professor*; Christian Y. Oseto,
Ph.D., Assistant Professor®®; Terrance S. Adams, Ph.D., Adjunct
Professor, USDA®; Leo E. LaChance, Ph.D., Adjunct Professor, USDA?;
Edwin P. Marks, Ph.D., Adjunct Professor, USDA?®; Ian C. McDonald,
Ph.D., Adjunct Professor, USDA® David T. North, M.S., Adjunct
Professor, USDA?; John G. Riemann, Ph.D., Adjunct Professor, USDA?.

HORTICULTURE AND FORESTRY Edward P. Lana, Ph.D.,
Professor and Chairman’®; Dale E. Herman, Ph.D., Professor’®; Neal S.
Holland, M.S., Professor’®, Robert H. Johansen, Ph.D., Professor'®;



Donald C. Nelson, Ph.D., Professor’®; Earl W. Scholz, Ph.D., Associate
Professor®®*; Ronald E. Zuber, M.L.A., Assistant Professor?*; Robert H.
Heintz, B.S., Associate Professor (Cooperative Extension Service)°.

PLANT PATHOLOGY Richard L. Kiesling, Ph.D., Professor and
Chairman®®; Robert M. Hosford, Ph.D., Professor®®; Larry J. Littlefield,
Ph.D., Professor®; Vernyl D. Pederson, Ph.D., Professor®®; Gary Secor,
Ph.D., Assistant Professor®®; Robert Stack, Ph.D., Assistant Professor®;
Glen D. Statler, Ph.D., Professor®; James Venette, Ph.D., Assistant
Professor®; William M. Bugbee, Ph.D., Adjunct Professor, USDA®,
James D. Miller, Ph.D., Adjunct Professor, USDA®; Roland G. Timian,
Ph.D., Adjunct Professor, USDA®.

SOILS Charles M. Smith, Ph.D., Professor and Chairman’®; Kent A.
Belland, B.S., Research Assistant'®; Lynn J. Brun, Ph.D., Associate
Professor®®; Fredric S. Carter, B.S., Research Assistant'®®; William C.
Dahnke, Ph.D., Professor'®; Edward J. Deibert, Ph.D., Assistant
Professor®’; John W. Enz, Ph.D., Assistant Professor®®; Joseph F. Giles,
Ph.D., Assistant Professor®®; Gary A. Halvorson, Ph.D., Research
Associate’®; Randall L. Hemb, B.S., Research Assistant'®®; Brian E.
Johnson, B.S., Assistant in Soils!®®; James Knuteson, M.S., Research
Assistant'®; Jay K. Larsen, B.S., Research Assistant'®®; Sigurd W.
Melsted, Ph.D., Research Scientist'®; John T. Moraghan, Ph.D.,
Professor’®; Hollis W. Omodt, M.S., Professor'®®; Donald D. Patterson,
M.S., Associate Professor!®®; Michael Pole, M.S., Research Associate!®;
Lyle D. Prunty, Ph.D., Assistant Professor®®; Jimmie Richardson, Ph.D.,
Assistant Professor”®; Russell P. Schneider, Ph.D., Assistant Professor??;
Dale Shay, B.S., Assistant in Soils'®; Francis J. Sobolik, M.S., Area
Extension Agent*®; Michael D. Sweeney, M.S., Associate Professor'®;
Larry J. Swenson, B.S., Assistant in Soils'®; Joseph C. Zubriski, Ph.D.,
Professor®®; James F. Power, Ph.D., Adjunct Professor, USDA® (Mandan);

VETERINARY SCIENCE Myron F. Andrews, D.V.M., Professor and
Chairman®®; Arnold D. Alstad, D.V.M., Associate Professor'®; Ivan E.
Berg, D.V.M,, Associate Professor'®®; Howard H. Casper, Ph.D.,
Associate Professor'®; Allan Peterson, D.V.M., Assistant Professor';
Dennis Saari, D.V.M., Associate Professor!®; Ithel A. Schipper, D.V.M.,
Professor®®; George E. Staples, D.V.M., Associate Professor®®; Donald K.
Christian, D.V.M., Adjunct Professor, (Private Practice)’; Gary R.
Christian, D.V.M., Adjunct Professor, (Private Practice)®; Robert A.
Moen, D.V.M., Adjunct Professor, (Private Practice)’; Meril J. Reinhiller,
D.V.M., Adjunct Professor, (Private Practice)’; Clarence W. Samual,
D.V.M., Adjunct Professor, (Private Practice)’; Daniel P. Treat, D.V.M.,
Adjunct Professor, (Private Practice)°.

BRANCH STATIONS

DICKINSON: Thomas J. Conlon, M.S., Superintendent'®®; Douglas G.
Landblom, M.S., Assistant Animal Husbandman'®; James Lee Nelson,
B.S., Animal Husbandman'®°.

HETTINGER: Timothy C. Faller, M.S., Superintendent'®.
LANGDON: Robert E. Nowatzki, B.S., Superintendent'®.

NORTH CENTRAL: Ben K. Hoag, M.S., Superintendent'®; John
Lukach, B.S., Assistant Agronomisti®.

WILLISTON: Ernest W. French, M.S., Superintendent!®®; Neil Riveland,
M.S., Associate Agronomist!®.

CARRINGTON: Howard Olson, M.S., Superintendent and Agricultural
Engineer'®; Joseph J. Caroline, B.S., Assistant Agronomist'°®; Robert
Hoffman, B.S., Assistant Agricultural Engineer'®.

AGRONOMY SEED FARM: LeRoy A. Spilde,
Superintendent'®.

Ph.D.,

The small superscript figure after each title indicates the per cent
of the salary paid by the Agricultural Experiment Station. The
superscript zero indicates the entire salary is paid by some state or
federal agency, usually the United States Department of
Agriculture.
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PROFESSIONAL
STAFF CHANGES

(to June 30, 1979)
ADDITIONS TO STAFF

Hugo O. Carvallo, Ph.D.
Research Associate . ........................... July 1, 1978
Duane E. Gronhovd, M.S.

Research Assistant . . . .......................... July 1, 1978
Steven C. Hvinden, M.S.

Research Assistant. ... ......................... July 1, 1978
Timothy W. Martens, B.S.

INStruCtor . .. ..o July 1, 1978

Gary L. Williams, Ph.D.

Assistant Professor . .. ... ... .. o L July 1, 1978
Kenneth D. Kofoid, Ph.D.

Assistant Professor . ... ... ... ... . August 1, 1978
Michael W. Lund, B.S.

Instructor . . .. ... ... August 1, 1978
Fredric S. Carter, B.S.

Research Assistant . .......... ... .......... September 6, 1978
Jerome D. Franckowiak, Ph.D.

Associate Professor . ... ... ... L September 15, 1978
Chung S. Park, Ph.D.

Assistant Professor . ... ......... ... .. ... ... November 1, 1978
Lyle D. Prunty, Ph.D.

Assistant Professor . ... ... .. ... . ... November 1, 1978
Lawrence E. Mack, Ph.D.

Assistant Professor . ... ... ... .. .. ... .. ... January 1, 1979

Dennis A. Saari, D.V.M.
Associate Professor .. ........ ... ... ... .. ... March 1, 1979
Joseph F. Giles, Ph.D.

Assistant Professor . . .. ........ .. ... oL April 1, 1979
Rollin G. Sears, Ph.D.

Assistant Professor . ... ... ... ... oL April 1, 1979
Kent A. Belland, B.S.

Research Assistant . .. ........................ April 11,1979
Gary A. Halvorson, Ph.D.

Research Associate . .. ........................ April 23, 1979
H. Allan Mann, M.S.

InStructor . . .. ... ... .. June 1, 1979

Jay K. Larsen, B.S.
Research Assistant

Dan E. Parfitt, M.S.
Research Associate

............................ June 4, 1979

........................... June 18, 1979

DELETIONS TO STAFF

Norman E. Toman, M.S.

Research Associate . .......................... July 31,1978
David C. Ebeltoft, Ph.D.

Professor .. ...... ... ... .. . ... August 31, 1978
Robert E. Sojka, Ph.D.

Assistant Professor . .. ............ ... ....... August 31,1978
Jay A. Leitch, M.S.

Research Associate . .. .............. ... .. .. September 5, 1978
James W. Bauder, Ph.D.

Assistant Professor . .. ........ ... ... .. September 15, 1978
Gary M. Bedker, M.S.

Research Associate . . .. ...................... October 6, 1978
Arlon G. Hazen, M.S.

Director . ... ... ... ... October 31, 1978
Damian A. Runge, B.S.

Research Assistant . .. ...................... October 31, 1978
Raul Weiss, D.V.M.

Associate Professor . . . ............ ... ..... November 3, 1978
John R. Erickson, Ph.D.

Associate Professor . . .. ........... .. ..., .. November 24, 1978
Fred E. Rhoton, Ph.D.

Research Associate . . . .................... .. January 31, 1979

Franklin B. Arnold, M.S.

Research Assistant . ....................... February 23, 1979
Fred W. Schroer, M.S.

Associate Professor . . . .......... ... . . February 28, 1979



James S. Wieland, M.S.

Research Assistant . ... ...................... March 31, 1979
Randal C. Coon, M.S.

Research Assistant . ... ....................... April 30, 1979
Gary M. Banowetz, Ph.D.

Assistant Professor .. ........... . ... .. ... ... .. May 25, 1979
Barry H. Dunn, M.S.

Assistant Animal Husbandman . ... .. ... ... . ... May 31, 1979
Hugo O. Carvallo, Ph.D.

Research Associate . ... ....................... June 26, 1979
Leonard D. Sibbitt.

Professor . ... ... ... ... ... June 30, 1979

GIFTS AND GRANTS

Numerous grants of money and gifts of equipment, supplies, and other
services are provided the North Dakota Agricultural Experiment Station
each year in support of its research programs. The station expresses its
sincere thanks to the following for the support provided during Fiscal year

1979.

Abbott Laboratories

Agricultural Research, USDA

Agway Incorporated

Amchem Products Incorporated
American Cyanamid Company
American Hoechst Corporation

Animal and Plant Health Inspection Service, USDA
BASF Wyandotte Corporation

Battelle Memorial Institute

Beet Sugar Development Foundation
Bureau of Reclamation

Cal West Seeds

Campbell Soup Company

Canadian Horticultural Council

Cargill, Incorporated

Cass County Commiission

Chemagro Agricultural Division, Mobay Chemical Corporation
Chevron Chemical Company
CIBA-Geigy Corporation

Cooperative Research, USDA

Dahlgren & Company

Dakota Boys Ranch Association
Dauland Shorthorns

Diamond Shamrock Corporation

Dow Chemical Company

E.I. DuPont Nemours and Company
Durum Wheat Institute

Economic Development Administration
Economics Statistics and Cooperatives Service, USDA
Eli Lilly and Company

Environmental Protection Agency
Falkirk Mining Company

Federal Grain Inspection Service, USDA
Fisons Corporation

FMC Corporation

Forest Service, USDA

R.T. French Company

Garrison Diversion Conservancy District
Great Plains Product Association

Gulf Qil Corporation

Hercules, Incorporated

Hopkins Agriculture Chemical Company
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1.C.I. Americas, Incorporated

International Harvester Company

Interstate Seed/Grain Company

Kansas State University

Kemin Industries Incorporated

Kocide Chemical Corporation

Malting Barley Improvement Association

Merck and Company, Incorporated

Michigan State University

Mid-Valley Beet Development Association

Minnesota Wheat Council

Minn-Kota Power Corporation

Mississippi State University

Mobil Chemical Company

Monsanto Agricultural Products

Montana State University

National Crop Insurance Association

National Macaroni Manufacturer’s Association

North Dakota Beef Cattle Improvement Association

North Dakota Beef Commission

North Dakota Business and Industrial Development Department

North Dakota Cooperative Extension Service

North Dakota Lamb and Wool Producers Association

North Dakota Parks and Recreation Department

North Dakota Post Secondary Education Commission

North Dakota Power Use Council

North Dakota Regional And Environmental Assessment Program
(REAP)

North Dakota Soils Conservation Commission

North Dakota State Wheat Commission

North Dakota Sunflower Council

Northern Great Plains Research Center

Northwestern Public Service Company

Office of Water, Research and Technology

Ohio Agricultural Research & Development Center

Old West Regional Commission

Olin Chemicals Group

Ottertail Power Company

Pacific Oil Seeds, Incorporated

Pennwalt Corporation

Pfizer Incorporated

Pillsbury Company

Richard L. Post

PPG Industries, Incorporated

Red River Edible Bean Growers Association

Red River Regional Planning Council

Red River Valley Potato Growers Association

Rohm & Haas Company

Harold Schaefer

Shell Chemical Company

Shell Development Company

Sheyenne Valley Grazing Association

Skinner Macaroni Company

State Commissioner of University and School Lands

Stauffer Chemical Company

Sugarbeet Research and Education Board of Minnesota and
North Dakota

Sunflower Association of America

Tennessee Valley Authority

Uniroyal Chemical

University of California

University of Nebraska

Velsicol Chemical Corporation

Water Institute



