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ADMINISTRATION T50

Following is a listing of personnel which were employed in 1979. Their begin-
ning service date is shown in parentheses.

Vern R. Stewart, Superintendent & Assoc. Professor (April 1, 1952)
Leon E. Welty, Assist. Professor (January 15, 1973)

Jeanette Calbick, Secretary (September 1, 1963)

Glenn Fulbright, Ag Res. Tech. I (January 1, 1979)

Todd Keener, Ag. Res. Tech. II (March 27, 1978)

Patrick Hensleigh, Res. Assist. in Agronomy (April 15, 1977)

Steve Soppe, Farm/Ranch Hand II (May 1979)

Those employed for the summer were:

Jim Aichlmayr (June 11 thru June 15)

Patricia Ambrose (June 11 thru September 1k)
Timothy Carlson (June 12 thru September 1h)
Virginia DeMars (July 31 thru September 1L)
Kevin Kephart (June 11 thru October 12)

Mark Lorang (June 11 thru September 1L)

Lori McPherson (June 11 thru September 1L)
Debra Nelson (June 11 thru August 15)

Cynthia vonBargen (August 9 thru September 1h)
Marrianna Ward (May 2 thru June 8)

Herbert Young (yard maintenance, 2 days/week throughout the summer )

Kevin Kephart has worked for us the last four summers. This year he graduated
from Montana State University in Soils Science and is now waiting to be accept-
ed into graduate school.

PHYSICAL PLANT T51

This project is the one that all improvements on buildings, lawns and roadways
is charged. This year there was very little done except the general mainten-
ance that is required each year.

A Kenmore wet/dry vaccum was purchased. It is hoped that the office floors will
be easier to keep clean with this new appliance. With the fine soil blowing
around it is almost impossible to keep the floors clean.

GENERAT, FARM 752

This project supports all research projects such as 754 (weeds), 755 (forage),
756 (small grains) and 758 (miscellaneous crops).

Time this year was spent mainly on repairing equipment.

A 1979 Ford Model 3/4 T pickup was purchased for a total cost of $7300.



ACTIVITIES

DATE ACTIVITY

January
L Ag Council Meeting
19 CRD Meeting
Chamber of Commerce Meeting

22-24 Montana Agric. Buxiness Assoc.
31 Weed Research Committee Meeting
February
5- 8 Extension Service Speaking Tour

6 Western Seed & Supply Meeting
13 Dryland Wheat Farm Meeting
Ag Council
1h Farmers Union Agric. Chem. Meeting
16 Ag Council
14-16 Sod-Seeding Regional Meeting
20 NW & W Agric. Advisory Committee

21 Kiwanis

22 Kalispell Feed & Grain Farmers Meet.

23 Ag Chamber Business Meeting
26- Planning Conference

March
2 Planning Conference
12 County Agents Up-Dating Meeting

13 Ag Council

15 Meeting on Outdoor Classroom
20-21 WSCS Meeting

23 Eastside Grange

29 Rotary Club

April
12 CRD Meeting

May
5 Plant & Soil Class 302 Tour

- 9 Outdoor Classroom
31 Ag Council Meeting

June
5 Symposium on Intermountain Meadows

14 Vo-Ag Teachers Tour

STAFF

Stewart
Stewart
Stewart
Stewart
Stewart

Welty
Welty
Stewart
Stewart
Stewart
Stewart
Welty
Stewart
Welty
Stewart
Stewart
Stewart
Stewart
Welty

Stewart
Welty

Stewart
Stewart
Stewart
Stewart
Stewart

Stewart

Stewart
Stewart
Stewart

Welty
Stewart
Welty

LOCATION

Bozeman
Kalispell
Kalispell
Great Falls
Bozeman

Western Montana
Polson
Kalispell
Kalispell
Kalispell
Bozeman
Denver, CO
Allentown
Allentown
Kalispell
Kalispell
Kalispell
Bozeman
Bozeman

Ronan
Ronan
Kalispell
Kalispell
Boise, ID
Creston
Kalispell

Kalispell

Creston
Kalispell Area
Bozeman

Jackson, WY
Creston
Creston



Activities (con't)

DATE

July

P
10-11

1k
18
19
23

August
6- 7

217

September
13
1k

20-21
22

November
21
28
29

December

6
T

ACTIVITY

CRD Meeting
Summer Staff Conference

Christmas Tree Field Day
Mint Meeting
Mint Tour

Tour Washington State University Farms

ASA Meetings

Mint Meeting

CRD Meeting

Chamber of Commerce Tour
Administrative Conference
Advisory Committee Conference

CRD Meeting
Stress Seminar
Grain Growers Meeting

Kiwanis
Ag Council Meeting

STAFF

Stewart
Stewart
Welty
Stewart
Stewart
Stewart
Stewart

Stewart
Welty
Stewart

Stewart
Stewart
Stewart
Stewart

Stewart
Stewart
Stewart

Stewart
Stewart

LOCATION

Kalispell
Havre

Havre
Kalispell Area
Kalispell
Kalispell Area
Pullman, WA

Fort Collins, CO
Fort Collins, CO
Kalispell

Kalispell
Kalispell Area
Bozeman
Bozeman

Kalispell
Kalispell
Great Falls

Ronan
Bozeman



VISITORS
DATE

January
10

February
8
21

March

=1\

23

28
30

April
13

il
18
19
25
27

May

NE

21

2k
29-30
30

VISITOR

Robert Hunt

Dan Cash
Phil Clarke

Dan Swarsin

Steve Moore

Farl Chamberlin
Mike Dobrocke
Steve Soppe

James Eller

Gary Iverson

Walt & Art Mangles
Robert Hunt

Bill Ambrose
Jack Yeager
Dick Woodwott
Jack Pmoal
Elliott Robocker
Don Graham
Michael Smith
Carl Johnson
Walter C. Sarver

Mr.&Mrs. Leland Cade

Allen Zimmerman
Luke Lalum
Robert Sharp
George Hubbard

Mr.&Mrs. Hector Spector

Debbie Nelson

Mr. & Mrs. R. Nelson

James Davis

Mary Klies

Don Lowatch

Tom Blincoe
Charles Jaguette
Gene Jaguette
Clyde Pederson
Mary Klies

Gary graves

REPRESENTING

Monsanto

Human Resources
Farmer

Job Applicant
Ciba Geigy

Ciba Geigy
Farmer

Job Applicant
Job Applicant
Sunburst Seed Co.
Farmers

Monsanto

Farmer
Farmer
Farmer
Farmer
Farmer

WARC - Soil Scientist

Student UCD

Stauffer Chemical Co.

Airline Capt.

Montana Farmer Stockman

Farmer

Vo-Ag Teacher
Contractor
Farmer

Farmer

Job Applicant
Retired

Doctor

American Hoechst
American Hoechst

Farmer

Farmer

Farmer

American Hoechst
John Deere

ADDRESS

Great Falls

Kalispell
Columbia Falls

Kalispell
Fargo, ND
DesMoines, IA
Columba Falls
Kalispell
Kalispell
Sunburst
Polson

Great Falls

Kalispell
Cevercile, CA
Cevercile, CA
Running Springs,CA
Kalispell
Corvallis

Davis, CA
Billings
Saxonburg, PA
Billings

Kalispell
Kalispell
Kalispell
Kalispell
Polson
Kalispell
Kalispell
Honolulu, HI
Billings

New Jersey
Kalispell
Kalispell
Kalispell
Kalispell
Billings
DesMoines, IA



Visitors (con't)

DATE

June

July

August

12

13

18
19
20

25
27

14

17
18

19
25

30

1T
20
21

22

VISITOR

Dave Lindsey

John Brown

Lori Dyer

Art Helland

John Vance

Harcld & Phil Clarke
Dan Hopper
Darrell Logan
William Tietz
John Jutila
Sonny Holland
Edward Littleplam
Herb Leighty

Roy Nordwall
Harold Clarke
Marylin Nelson
Mr. McHenry

Larry Wittsell
Don Siblerud

Mrs. Cheek
Lloyd Hall
Allen Taylor
Kathy Stewart
Diania Melville
Phil Clarke

Mary Kleis
Mareike Reinhold
Gene Sharp

Jerry Stringam
Bruce Hewitt
Chere Crandell
Rebecca Walcutt
Mr.&Mrs. Tom Ramage
Jesse Sparks
Jerry Nezats

Dean Dahlgren

Dean Stipe

Dave Crawford
Mr.&Mrs. Clay Shelton
Jim Rodebush

George Evans

Mr.&Mrs. Don Mucsil
Martha Muecsil

Greg Northcutt

REPRESENTING

Equity Supply
Job Applicant
Job Applicant
Day Equipment

Farmers

Gulf Chemical
Farmer

President MSU
Vice-Pres. MSU
Presidents O0ffice
Farmer

Cominco American
Thermal Tech
Farmer

Teacher

Tree Grower

Shell Development Co.
Part-time Farmer

Farmer

Farmer

Plant & Soil Science-MSU
Campus Crusade

Farmer

American Hoechst
Plant Pathology-MSU
Plant Pathology-MSU
Farmer

Gustafson

Student ASU

Student ASU

Arizona State University
Farmer

Inventor

Farmer

Farmer

Farmer

Stauffer Chemical Co.
Stauffer Chemical Co.
Plant & Soil Science-MSU
Farmers

Publications-M3SU

ADDRESS

Kalispell
Kalispell
Kalispell
Kalispell
Illinois
Columbia Falls
Cascade
Kalispell
Bozeman
Bozeman
Bozeman
Browning
Spokane, WA
Kalispell
Columbia Falls
Bigfork
Kalispell
Modesto, CA
Kalispell

Columbia Falls
Kalispell
Bozeman
SanBernardino, CA
Chenny, WA
Columbia Falls
Billings

Bozeman

Bozeman

- Ft. McCloud, Canada

Moses Lake, WA
Tuscon, AZ
Tuscon, AZ
Tuscon, AZ
Columbia Falls
Kalispell

Bigfork

Moise

Polson
Portland, OR
Swan Lake, ID
Bozeman

Ames, TA
Ames, TA
Bozeman



Visitors (con't)

DATE

September
10
14

18
26
29

October

November

8

VISITOR

Webb Brogan
Charles Rhode
John Sheldon
John Shield
Howard Bowman
Clarence Lapp

Jim Rodebush
Robert Hunt
Gene Sharp
Cahit Kanak

Mareike Reinhold

Patty vonBargen

REPRESENTING

Webb's Real Estate
Wheat Breeder 0SW
Farmer

Farmer

Plant & Soil Scienc-MSU
Farmer

Stauffer Chemical
Monsanto

Plant Pathology-MSU
Exchange Stu t-M5U
Plant Pathology-MSU

League of Women Voters

ADDRESS

Lakeside
Pendleton, OR
Kalispell
Kalispell
Bozeman
Columbia Falls

Swan Lake, ID
Great Falls
Bozeman
Izmir, Turkey
Bozeman

Kalispell
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CLIMATOLOGICAL DATA

Northwestern Agricultural Research Center
Kalispell, T 59901

Since 1949 the Northwestern Agricultural Research Center has cooperated with the
United States Weather Service in securing weather information, Maximum and minimum
temperatures are recorded daily at & a.m, Soil temperatures are recorded at the depth
of four and eight inches.,

Summary of the 1970-79 Crop Year

There were 123 frost free days in 1979. The last killing frost occurred May 27,
197%03nd the first killing frost was October 1, 1979. The mean for the period 1950-79
is days.

Total precipitation for the crop year was 16.31 inches which is 3.82 inches less
thag the 30 year average. The mean temperature for the year was 40.9 F and this is
2.3" lower than the long term average.

Following is a brief summary for each month of the crop year,

September 1978 - Precipitation was .40 above normal, but the continual rain from
the 6th of September to the 15th made harvest very difficult, A very high percentage
of the grain in the valley was damaged by sprouting. Ve did have good moisture for
fall seeding.

October 1978 - Precipitation was 1.26 inches below average, In spite of the
rather dry conditions at the end of October we had excellent wheat stands in most of
our plantings. The vegetative growth was not as heavy as we had in the fall of 1977.

November 1978 - Precipitation was ,51 of an inch below normal. We had our first
sn ow on the 9th of the month and by the end of the month we had five inches of snow
on the ground, Temperatures were 5,5 degrees below the normal. The wheat was in
good condition at the beginning of the month, We had our first snew cover of signi-
ficance on the 19th of the month,

December 1978 - Temperatures were 7,3 degrees below average. Precipitation was
also below average, Snow continued te accumulate during the month, Temperatures be-
came extremely cold with the coldest temperature occurring the last day of the month.
Our greatest snow accumulation occurred December 31 when we had 11 inches of snow on

the ground,

January 1979 - This was the coldest January on record sigoe the weather Secords
began on the station in 1949, The mean for the month was 4.1 F which is 17.3" below
normal. Precipitation was 1.70 inches which is slightly above normal. Snow continued
to accumulate during this month with 20 inches on the ground on the 28th of January.
The temperature did not get above freezing for 20 days, During the first 10 days of
the month the minimum temperatures ran from a -10 to a -31 degrees below zero.

A very cold month!
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February 1979 - Precipitation levels were above normal, 2.5 inches. HMean tem-
peratures were 2.1 degrees below normal. The greatest snow accumulation was on the
4th of February when we had 25 inches on the ground. On the 20th of the month there
were 9.34 inches on the gr'ound.o It began warming up toward the end of the month
when the temperature reached 44 F on the 27th.

March 1979 - Precipitation was below normal. Temperatures were slightly above.
The month began with 9 inches of snow on the ground and the sSnow was gone by the 12th.
However, we had 5 inches of snow on the ground on the 28th of March, but by the end
of the month the snow was gone. Winter wheat appeared to come out from under the
snow in fairly good conditiomn.

April 1979 - Precipitation was one inch above normal, Temperatures were near
normal. The precipitation occurred from the 10th until the 21st of the month and
there was some snow during the month. However, by the end of the month the tempera-
tures had reached 70 degrees.

May 1979 - Precipitation was .58 inch above normal. Temperatures were exactly
the same for lMay as for the long term average. The majority of the precipitation
fell during the first part of the month. We had 1.31 inches on the 5th, which is
quite high, These llay rains interfered with our seeding plans, but we were not de-
layed too long.

June 1979 - Precipitation was 1.59 inches below normal. Crops were in fair con=-
dition the first part of the month. With the continuing dry weather in the latter
part of June winter wheat began to suffer.

July 1979 - The July precipitation was 1.02 inches below normal. We had very
1little shower activity during the month. The winter wheat was suffering considerably
and only those fields that had sub-soil moisture appeared to be making any growth.
Barley was in stress this month and generally it looked like there may be significant
yield reductions.

August 1979 - Precipitation was slightly above the long term average of 1.79 in.
Temperatures were slightly above average, 2 degrees. The forepart of the month had
very little precipitation, however from the 15th thru the 25th we had showers. These
showers did aid in the filling of spring barley but did not hinder winter wheat har-
vest. There was slight sprouting in some of the winter wheat that was ready for har-
vest, but no real damage to the wheat crop was observed.

The year of 1979 was probably the easiest harvest year that the author has had
the privilage to work in since beginning employment at the research center in 1952.

The winter of 1978-79 was one of the coldest winters we have experiegced. The
coldest temperature occurred on December 31, 1976 and January 1, 1979 (=31"). We did
have some sub-freezing weather before we had any significant amount of snow cover.
Because our first snow cover occurred about mid-November and was followed by enough
cold weather to inhibit or destroy germinating smut spores we did not get the high
jevel of dwarf smut infection we had anticipated. It appears that we need a snow
cover beginning the first part of Hovember if we are to have any dwarf smut infection.
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Table _2 . Summary of temperature data at the liorthwestern Agricultural Research
Center on a crop year basis, September 1, 1949 thru Aupgust 31, 1970,
Averapge temperature by month and year _
Deprees Fahrenheit x for
Year Sept. Oct. lov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Year
1949-50 54.1 41.5 38.5 25.0 4.2 25.6 31.2 41.9 49,7 57.0 64.0 62.5 41.3
1950-51 43.0 45.9 31.5 29.5 20.2 27.7 27.0 42.1 50.0 54,2 64.7 60.4 42.3
1951-52 50.6 40.8 30.0 16.9 12.0 26.6 29.3 45.8 52.4 56.7 61.8 62.8 41.0
1952-53 56.0 45.5 30.4 27.6 36.0 32.9 37.2 41.2 49.5 54.6 64.3 63.1 40.9%
1953-54 56.1 46.2 37.0 31.3 21.1 31.2 29,6 40.& 52.5 54.9 63.4 60.1 43.7"
1054-55 52.9 41.5 32.8 28,8 25,7 22.1 24.5 30.1 47.7 58.8 62.7 62.2 42.1
1955-56 52.5 44,6 23.5 21.8 23.3 20.9 31.5 44.2 54.0 59.0 64.0 62.0 41.8
1956-57 55.2 44.1 30.9 29,5 10.2 23.4 33.3 43.7 55.6 59.7 65.4 62.4 42.7
1957-5" 55.8 41.4 32.1 32.4 29.1 30.4 32.2 43.6 5°.6 62.3 65.2 67.9 46.0%
1958-59 55.5 44.6 32.8 28.2 24.7 23.1 35.3 45.2 48,1 59.9 64.5 61.0 43.6%
1950-60 53.0 43.9 25.5 27.6 19.4 25.2 32.3 44.3 50.6 59.6 68.% 60.6 42.6
1960-61 55.0 45.2 34.4 24,9 27.2 37,0 37,3 42,0 52.6 64.7 66.2 67.7 46.3%
1061-62 49.6 42.3 20,2 23.6 17.4 25.7 30.9 47,2 51.5 58.6 62.1 62.1 41.6
1962-63 54.7 44.7 3R,0 32.5 11.8 33.1 38.7 43.2 51.4 59.4 63.0 64.9 44.6%
1963-64 58.7 47.4 35.2 24.0 28,5 22.3 30.6 42.8 51.1 58,7 64.3 58.9 44.1%
1964-65 51.2 43.7 33.7 22.1 30.2 28.7 28.6 45.2 50.6 57.6 64.6 63.6 43.3
1965-66 46.4 47.6 35.0 20.°7 26.3 27.7 34,5 42.9 54.3 56.0 64.5 61.7 43.8°
1966-67 59.3 43.4 33.4 30.2 31.0 33.2 32.9 40.6 52.2 59.4 66.1 67.2 45.7°
1967-68 61.0 45.9 33.8 25.1 23.3 32.8 41.2 42.0 49.8 59.0 64.6 61.3 45.0%
1968-69 53.5 42.9 33.4 19.9 13.1 24.0 29.6 47.1 53.9 58.8 62.3 €3.6 41.9
1069-70 56.0 40.0 35.2 27.7 21.9 29.9 32.8 40,2 53.2 62.0 64.8 62.6 43.9%
1970-71 48.7 40.1 31.3 26.2 23.6 20.8 33.2 43.6 52.5 54.8 61.9 68.2 42.8
1971-72 49.5 40.4 34.1 22.2 17.4 27.3 38.5 40,4 52.0 59.4 61.4 65.9 42.4
1972-73 50.2 40.3 33.7 19.9 20.7 27.8 37.7 42.2 51.5 57.5 65.1 64.5 42.6
1973-74 53.3 44.2 29.3 30.9 21.2 32.4 33.6 42.2 48.0 61.6 64.7 61.6 43.6%
1974-75 52.8 43.5 35.2 30.2 22.0 21.5 29.R 37.6 48.7 55.9 69.1 59.8 42.2
1975-76 52.1 42.9 35.4 27.5 27.7 29.9 31.0 43.4 51.9 54.5 63.4 61.3 43.4%
1976-77 55.2 42.4 33,1 28.6 20.0 30.0 34.4 45.0 49.7 61.5 62.6 62.°7 43.9%
1977-78 51.6 42.5 30.4 22.0 21.6 26.1 34.3 43.7 48.1 59.1 63.4 60.3 41.0
1078-79 53.7 43.7 27.2 18.6 4.1 24.9 34,7 42.3 51.5 59.4 65.0 65.4 40.9
X 53.3 43.4 32.7 26.1 21.4 2°.0 33.0 42.9 51.5 52.5 64.3 63.0

Mean temperature for all years = 43,

™ Denotes years above averare tenperature,



Table 3 , Summary of temperature data obtained at the Morthwestern Apricultural
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Research Center on a crop year basis, September 1, 1949 thru Avgust

31, 1979,

Averapge maximum temperature by month and year

Teprees rahrenheit X for
Year Sept, Oct, Nov, Dee. Jan, Feb. 'ar, Apr. iay June July Aup, Year
1940-50 T71.4 52.4 45,7 32,1 14,4 34.6 38,4 52,3 63.1 70.1 78.6 79.5 52.7
1950-51 70.9 55,82 32.2 36,3 2R.,7 36.6 37.3 57.9 63.2 66,6 82.4 77.0 54.2
1951-52 64.2 47.5 37.2 23.6 25.9 35.7 39.5 61.8 65.7 70.2 T79.2 79.5 52.5
1052-53 73.4 62.6 40,6 33.2 41.3 39.1 46.8 51.5 62,5 66.2 23,3 T79.5 56.7"
1953-54 72.3 61.0 45,6 36.7 29.1 3°.4 40,0 51.0 67.2 67.0 80.1 T74.4 55.27
1954-55 66.4 53.4 45.9 34.9 31.2 31.2 33.9 48.1 60.5 74.7 76.9 82,4 53.3
1955-56 67.6 55.5 30.2 29,2 30.7 30.1 39.7 57.4 67.5 73.3 81.2 77.8 53.4
1956-57 71,0 53.7 37.6 35,5 19,0 33.2 43.3 55.3 70.2 72.4 82,1 80.0 54.4
1957-58 74,3 50.5 40.1 3,5 33.7 37.9 43.5 54.4 77.5 75.7 0.8 85,5 57.7%
1958-59 69.7 57.9 39.6 34.1 31.6 31.9 43.9 57.9 61.5 T74.3 83.2 76.3 55.2%
1950-60 64.0 53.6 33.9 33.3 2.5 34.1 43,4 56,1 63.0 74,8 88,7 T4,1 53.9
1960-61 72.1 57.70 41.1 29.8 35.0 43.1 48,2 51.6 65.3 82.0 £83.7 ”6.3 58.0%
1061-62 62.3 53.3 35.1 30.4 26,0 33.4 40,5 60,7 62.7 74,2 79.2 77.5 52.9
1962-63 T71.7 54.7 43.2 37.9 19.9 41.4 47,9 55.7 67.1 71.8 79.6 R"2.5 56.2%
1963-64 74,6 59.4 43.4 30,2 35.1 37.7 39.7 53.3 63.5 71.4 80,3 72.9 55.17
1964-65 63.9 5%,0 41,0 22,0 35,1 36.9 41,0 57.6 64,3 71,4 80.2 77.1 54.4
1965-66 57.5 61.1 42,6 35.4 31,8 35.3 45,4 54,2 69.7 69.1 81.2 78,4 55.27
1966-67 74.9 55.1 41.1 35.7 36.7 40.9 41,3 52,6 66.0 73.3 24,2 927.2 57.5%
1967-68 72.9 55.% 41,3 30.2 31.5 40,8 52,6 54,2 63.4 T72.2 82.7 75.7 56.6"
1968-69 65.9 53.1 40,6 27.3 20.82 32.5 40,9 59.5 6.7 72.0 78,9 83.0 53.6
1969-70 70.4 49.7 43.0 32.% 26,5 36.2 42.5 49.7 67.9 75.5 79,1 80.9 54.7°
1970-71 62.5 52.2 40.0 34,1 30.6 38.6 41.6 56.2 66.4 67.3 78.0 87,5 54.6
1971-72 64.2 53.1 41.2 30.9 27.1 35.9 47.9 51.7 64.7 72.4 76.9 83.3 54.1
1972-73 64.0 51.3 41.4 28.6 30.6 38.5 47.7 53.8 65.8 69.6 83.7 83.2 54.97
1973-74 67.6 56.3 36.9% 36.5 28.7 39.6 43.5 53.1 59.2 76,2 £0.0 77.6 54.6
1974-75 70.9 61.4 43.2 37.4 32.0 31.5 39.4 48.1 61.2 695 95.5 73.0 54.3
1975-76 69.4 52.3 40.4 35.1 36.2 37.6 40.1 54.3 66.2 66.3 79.0 T74.4 54.3
1976-77 73.2 57.7 42.1 36.1 28,0 30,1 42,7 60.2 61.9 77.0 76.6 77.4 56.07
1977-78 64.7 55.4 38.5 29.4 28.8 35.5 45.5 54.3 53.1 72.6 77.5 74.2 52.9
1972-79 65.7 59.2 35.9 28.2 13.7 33.2 45.3 52.5 64.3 73.9 %1.5 82.8% 53.0
x 63.7 55.3 40.1 32.8 29.0 36.4 42.8 54.6 65.0 72,1 °0.9 7.4

Mean temperature

for all years = 54.7

¥ Denotes years above average.



Table 4 .,

B

Research Center on a crop year basis, September 1, 1949 thru August

31, 1979

Summary of temperature data obtained at the Northwestern Agricultural

Averapge minimum temperature by month and vear

TDeprees Fahrenheit % for
Year Sept, Oct. Nov, Dec, Jan, Feb, TJiar, Apr, May June July Aug. Year
1949-50 36.7 35.0 31.2 17.R -6.0 16.6 23.9 31,5 36.3 43.9 49,4 45,5 30.2
1950-51 36.6 36.0 24,2 22.6 11.7 18.8 16.6 26.2 36.7 41,7 46.9 43.7 30.2
1951-52 37.0 34.0 24.4 10.1 10.0 17.4 19.1 29.7 39.1 43,1 4.3 46.1 29.5
1952-53 38.6 28,3 20.2 21.9 30.6 26.7 27.5 30.0 36,5 42.3 45,3 46,7 33.0%
1953-54 39.8 31.4 22,4 25.9 13.1 24.0 19.2 30.6 37.7 42.8 46,7 45.7 32.1*%
1954-55 39.3 29.5 31.6 22.7 19.5 13.0 15.0 30.0 34.0 42,8 48,5 42.0 30.7
1955-56 37.3 33.6 16.1 14.4 15.9 11.7 23.3 30.9 40.5 44,7 48.2 46,1 30.2
1956-57 39.4 34.4 24.2 21.5 1.4 13.6 23.2 32.0 40.9 47.0 48.7 44,8 30.9
1957-58 37.2 32.3 24.1 26.2 24,5 22.& 20.9 32.8 41.7 4°,8 49.5 50,3 34,3
195°-59 41.2 31.2 26,0 22,2 17.5 14.2 26.6 32.4 34,7 45.4 45.8 45,6 31.9%
1959-60 42.0 3.1 17.0 21.f 11,2 16.3 21.1 32,4 38.1 44.3 4R8.8 47.0 31.2
1960-61 37.9 32.5 27.6 19,9 20.6 30.9 28.4 32.3 39.R 47.4 48,7 49.2 34,6"
1961-62 36.8 31.2 21.2 16,82 9.7 17.9 21.2 33.7 40,3 43.0 45.0 46.6 30.2
1962-63 37.6 3.6 32.2 27.1 3.7 24,7 20,4 30.6 35.7 47.0 46.4 46,9 32,97
1963-64 42.7 35.3 28.1 17.7 21.2 18.9 21.4 32,2 3P.6 46,0 48.3 44,9 33,07
1964-65 3.4 32,3 26.4 15.3 25.3 20.4 16.2 32.7 36.9 43,8 43.4 50,0 32,2
1965-66 35.2 34.0 27.4 22,1 20.7 20,0 23.6 30.0 39,7 42.2 47.7 45.0 32.4%
1066-67 43.6 31.7 25.6 24.6 25.3 25.5 24.5 2°.6 3R.4 45.4 47.4 47.2 34.07
1967-68 43.1 35.9 26.3 19.4 15.0 24.,° 20,7 2a.” 36.1 45,7 46.4 46,83 33.3*
1968-69 41.7 32.6 26.1 12.5 5.4 15.4 18.2 34,6 30.0 45.5 45.7 43.5 30.0
1969-70 41.6 30.3 27.4 22.6 15.3 23.4 23.0 30.7 38.5 48.2 50.5 44.3 33.07
1970-71 34.9 27.9 22.5 18.3 16.5 21.0 24.8 31.0 3.6 42.3 45.7 48.2 31.0
1971-72 34.7 27.6 26.9 13.5 7.7 18,6 29.0 29.0 30,2 46.3 45.8 48.5 30.6
1972-73 36.4 29,2 25.9 11.1 11.0 17.4 27.8 20.6 36.4 44.4 46.5 45.8 30.1
1973-T4 38.9 32.0 21.8 25.2 13.6 25.1 23.6 32.4 36.7 46.9 49.5 45,6 32.6"
1974-75 3.7 25.7 26.3 22.9 10,9 11.5 20.4 27.1 36.1 43.3 52.7 46.2 31.6
1975-76 34.7 33.4 30.3 20.0 19.1 22.2 22,0 32.4 37.6 42.6 47.8 48.3 32,5%
1976=77 37.2 27.2 24.1 21.1 12.0 22.6 26.1 29.9 37.4 46.0 48,5 4R.2 31.7*
1977-78 38.6 2.5 22.2 14.6 14,5 16.7 23.2 33.1 38.1 45.6 49.2 46.4 31.0
1978-79 41.7 28.3 18.4 9.3 5.6 16.5 24.0 32.1 3R.7 44.9 48.5 48.0 28.7
X 38.5 31,7 25.2 19.4 13.7 19.6 23.1 31.1 37.9 44.3 47.7 46.5

Mean temperature

for all years = 31.7

Denotes years above averace temperature.
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Table 5 . Summary of precipitation records obtained at the Northwestern Agricultural
Research Center on a crop year basis, September 1, 1949 thru Aupust 31,1979
Total precipitation in inches by month and year
Year Sept. Oct. lNov. Dec. Jan, Feb, 'ar, Apr, l"ay June July Aur. Total
1949-50 1.03 1,05 1,67 .92 2,62 1,13 2.31 .34 _.,15 3,90 3.12 .75 19.49%
1950=51 .52 2.30 1.16 2.48 .9 1.29 .62 2.32 3.77 2.26 1.03 2.B6 21.55%
1951-52 1.49 5.62 1.01 3.31 1,03 .9¢ 97 .17 1.32 3.95 .56 .69 21.10%
1952-53 +13 .05 .60 .08 1.8 1.7% 08 2,07 2.00 3.31 T 1.62 14.7
1953-54 .71 03 .27 1,30 2.65 .79 .83 .79 1.52 2.98 2.91 3.79 19.17
1954-55 1.09 .54 1.00 .43 1.00 1.31 .44 .92 1.18 1,86 3.08 .00 12.75
1955-56 1.64 1,729 1.97 2.3% 1.76 1.53 .87 1.26 1.06 4,20 2.13 3.21 23.92¢
1056-57 1.16 1.10 .63 .96 1.47 1.14 .75 1.22 1.75 2.51 H2 .78 13.39
1957-58 .10 1.59 .96 1.76 1.56 2.67 .97 1.47 2.20 2,56 .% .58 17.26
1956-59 1.99 1.16 2,90 2.77 1.95 1.33 .75 1.62 4.10 1.75 T 91 21.23%
1959-60 4.22 3.36 4.32 .34 1.67 1.10 1,01 1,23 3.27 .69 .13 2.43 23.77"
1960-61 55  1.44 1,72 1.24 .65 1.46 1.96 2,26 4.02 1,45 .76 .64 132.15
1961-62 3.40 1.22 1.77 2.09 1.33 1.15 1.59 .96 2.59 1.15 .1n .72 18.08
1962-63 .5% 1,85 1.31 91 1.69 1.21 05 1,07 .57 5.00 1,44 2.10 18,58
1963~64 1.46 75 .95 1.70 1.46 .41 1,57 .87 3,33 3.%6 3.01 1.64 21.01%
1964-65 2.27 B85 1.62 3.62 2.25 .64 .24 2.55 .81 2,30 1.5 4.74 23,04%
1965-66 1.72 .21 1.3t 55 1.42 67 .53 .76 1.1 6,57 2.49 1.64 19.05
1966-67 .79 1,34 3.33 1.6 1.50 .62 1,27 .99 1.30 2,53 .02 .01 15.38
1967-68 .91 1.8 .62 t1.16 .79 1.15 .68 57 3.92 2,22 1,00 3.42 18.32
1068-69 4.51 2.39 1.59 3.12 3.05 .7% .69 1.39 1.19 5.21 .70 .09 24.68%
1969-70 1.54 1.0 .31 1.14 3,10 .29 1.49 ,76 1.97 4.37 3.08 .44 20.99"
1970-71 1.79 1.38 1.75 .99 1.%4 .77 .69 .58 2,45 4.42 1.31 1.11 19.02
1971-72 .94 57 1.70 1.62 1.10 1.65 2.11 05 1,43 3.28 1.77 .98 18.45
1972-73 1.38 1.84 .20 2,19 .52 .56 .70 .45 1.13 2.4 .0 63 12.35
1973-74 1.37 1.41 2.95 1.9 1.35 1.32 1.40 3.36 1.82 1.80 1.01 .62 20.35%
1974-75 .80 .12 1.10 1.31 1.56 1.02 1.50 1.27 1.50 1.40 1.08 4.26 16.98
1975-76 1.18 2.96 .25 1.39 .91 1.12 .34 1.92 1.90 2.49 1.49 3.42 19.97%
1976=77 .96 62 .73 .86 .23 .71 1.40 .41 2.90 .52 3.60 1.50 15.04
1977-78 2.%4 .56 1.62 4,10 2.15 .99 .73 2.54 3.56 2.63 3.90 3.34 28.96%
1978=79 1.90 .15 .96 .91 1.70 1.45 .82 2.33 2.67 1.23 .40 1.79 16.31
X 1.50  1.41 1.47 1.67 1.59 1.10 1.04 1,33 2,09 2.82 1.42 1.69
Mean percipitation for all crop years = 19.12

¥ TDenotes years above average precipitation.
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Table 6 . Precipitation by day for crop year, September 1, 1978 thru Aupust
31, 1979. DNorthwestern Apricultural Research Center, Walispell, MT.

Sept. Oct. Nov. Dec. Jan. Feb. !ar. Apr, May June July Aur,
Date 1978 1978 107G 1978 19792 197¢ 1979 1979 1979 1979 1972 1979

1 41 .01 .22 P .03 .02 .03

2 .01 T T T T .18

3 .04 .02 .08 T 01

4 .12 .01 .12 01 .46

5 .02 .02 T .01 1.31 AT

6 .07 .09 .03 15 42 T

7T .10 16 .07 4D

8 53 .04 .05 .02 .02

9 T 14 A7 .02

10 .01 T Ui .02 .06 .06

11 .04 .02 .25 .16 .03 .06

12 55 07 .04 .18 T .05 .01

13 T .03 .33 .01 .06

14 .02 T T
15 T .01 .00 T .19
16 .15 .03 .05

17 .02 T A2 2 99 53

18 A4 04 T .39

19 A7 .02 .02 .05 .06 L4 .01
20 .01 .06 T .06
21 .07 .04 .40 T .01 .01 .30
22 .02 T 3T 21 51
23 T T .02 T <35
24 .02 .03 .18 T .09
25 T .04 .03
26 T T T

27 .04 .02 .05 .33 T

23 .28 .14 .03 T .08 T
29 T .03 .06 .07 T

30 .02 07 .06 1T T

31 T .02 .66

Total 1.90 .15 .96 .91 1.70 1.45 82 2.33 2.67 1.23 .40 1.7
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Table 7 . Frost free period at the lNorthwestern Agricvltural Research
Center from 1950 thru 1979,

Date Temperature Date Temperature Frost
Year Last Freeze Degrees I First Freeze Deprees F Free Season
1950 June 10 32 Sept. 11 29 a3
1951 June 1 29 Sept. 15 20 106
1952 June 14 32 Sent., 0 29 86
1953 ilay 23 32 Sept. 16 31 116
1054 llay 29 31 Sept. 30 26 124
1955 May 25 28 Sept. 13 31 111
1956 lay 3 26 Sept. 2 32 122
1957 May 23 30 Sept. 9 30 109
1958 HMay 14 31 Sept. 27 31 136
1959 June 11 32 Aur. 30 30 80
1960 June 18 32 Sept. 6 32 £0
1961 May 6 32 Sept. 12 29 129
1962 lay 30 32 Sept. 3 25 96
1963 May 22 28 Sept. 17 32 119
1064 May 25 26 Sept. 11 2n 109
1965 June 7 30 Sept. 6 31 91
1066 May 18 26 Sept. 30 20 135
1067 lMay 26 23 Sept. 23 32 120
1965 May 20 32 Sept. 21 32 124
1969 June 13 28 Sept. 6 32 a5
1270 May 11 32 Sept. 10 31 122
1971 July 7 32 Sept. 14 23 69
1972 lay 4 32 Sept. 12 32 131
1973 May 22 31 Sept., 2 31 103
1974 May 10 31 Sept. 2 30 107
1975 May 25 32 Sept. 12 32 110
1976 May 21 30 Sept. & 30 110
1977 May 16 29 Sept. 27 20 133
1978 ilay 23 31 Sent. 17 2¢ 116
1979 May 30 31 Oct. 1 32 123
x for
all years lMay 27 30 Sept. 13 30 110
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Table & . Temperature extremes at the Northwestern Agricultural Research
Center, Kalisnell, T from 1950 thru 1979.
Hinimum ax imum
Temperature Temperature

Year Date Depgrees F Date Depree F
1950 Jan. 30 -40 hg. 31 a8
1951 Jan. 28 -25 Aup. 2 92
1952 Jan. 1 -14 Aug. 31 20
1953 Jan. 6 8 July 12 o7
1954 Jan. 20 -32 July 6 90
1955 Mar. 5 -20 June 22 06
1956 Feb. 16 -25 July 22 90
1957 Jan. 26 34 July 13 91
1958 Jan. 1 2 Aup,. 11 04
1959 lov. 16 -30 July 23 96
1960 Mar. 3 -32 July 19 08
1961 Jan. 2 0 hur. 4 100
1062 Jan. 21 -32 Auz, 16 92
1963 Jan. 30 2 Aug. © 94
1064 Dec. 17 =20 July & 91
1065 Mar. 24 -10 July 31 "0
1966 iar. 4 - Aup. 2, 25 01
1967 Jan. 24 2 Aurg, 19 0
1068 Jan. 21 -23 July 7 04
1979 Jan. 25 -13 Aug., 24 a7
1970 Jan. 15 -14 Aug. 21, 25 92
1971 Jan. 12 - A Aug. 6, 9 26
1972 Jan. 28 ~24 Avg. 9, 10 92
1973 Jan. 11 -22 July 11 97
1974 Jan. 5 =18 June 16, 20 93
1975 Jan, 12 & Feb. 9 ~-16 July 12 96
1976 Feb. 5 -4 July 27 90
1977 Dec. 31 -11 June 7 M
1978 Dec. 31 -31 July 16 921
1979 Jan. 1 -3 July 20 97
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Table _ 9 . Summary of temperature records obtained at the Vorthwestern Agricultural
Research Center, Jannary 1950 thru December 1979.
Averape Teperature by lonth.and Year _
5 Deprees Fahrenheit x for
Date Jan. Feb. liar. Apr. May June July Auvug. Sept. Oct. lNov. Dec. Year
1950 4.2 25.6 31.2 41.9 49.7 57.0 64.0 62.5 53.72 45.92 31.5 20.5 41.4
1951 20.2 27.7 27.0 42,1 50.0 54.2 64.7 60.4 50.6 40,8 30.8 16.9 40.5
1952 18.0 26.6 20.3 45.8 52.4 56.7 61.8 62.8 56.0 45.5 30.4 27.6 42.7
1953 36.0 32.9 37.2 41.2 49.5 54.6 64.3 63.1 56.1 46.2 37.0 31.3 45.8%
1954 21.1 31.2 29.6 40.8 52.5 54.9 63.4 60.1 52.9 41.5 3R.8 28.8 42.9
1955 25.7 22.1 24.5 39.1 47.7 58.2 62.7 62.2 52.5 44,6 23.5 21.8 40,4
1956 23.3 20.9 31.5 44,2 54,0 50.0 64.8 62.0 55.2 44,1 30.9 2B.5 43.2%
1957 10,2 23.4 33.3 43.7 55.6 59.7 65.4 62.4 55.8 41.4 32.1 32.4 43.0
1958 29.1 30.4 32.2 43.6 59.6 62.3 65.2 67.7 55.5 44.6 32.8f 28.2 46.0%
1950 24,7 23.1 35.3 45.2 42,1 59.9% 64,5 61.0 53.0 43.9 25.5 27.6 42.7
1960 19.4 25.2 32.3 44.3 50.6 59,6 68.8 60.6 55.0 45.2 34.4 24.9 A43.4%
1961 27.8 37.0 37,3 42.0 52.6 64,7 66.2 67.8 49.6 42.3 2°.2 23.6 45.0%
1962 17.4 25.7 30.9 47.2 51.5 58.6 62.1 62.1 54.7 & .7 38.0 32.5 43.8"
1963 11.8 33.1 3R.7 43.2 51.4 59.4 63.0 64,9 5%.7 4&47.4 35.8 24.0 44.37
1964 20,5 28,3 30.6 42.% 51.1 52.7 64.3 5°.9 51.2 43.7 33.7 22.1 42.8
1965 30.2 28.7 28.6 45.2 50.6 57.6 64.6 63.6 46.4 47.6 35.0 28.8 43.9%
1966 26.3 27.7 34.5 42.9 54.3 56.0 64.5 61.7 59.3 43.4 33.4 30.2 44.57
1967 31.0 33.2 32.9 40,6 52.2 59.4 66.1 67.2 61.0 45.9 33.8 25.1 45.7"
1968 23.3 32.8 41.2 42.0 49.8 50.0 64.6 61.3 53.°7 42.7 33.4 19.9 43.7"
1969 13.1 24.0 29.6 47.1 53.9 58.8 62.3 63.6 56.0 40.0 35.2 27.7 42.6
1970 21.9 20.9 32.8 40.2 53.2 62.0 64.82 62.6 48.7 40.1 31.3 26.2 42.8
1971 23.6 29.9 33.2 43.6 52.5 54.9 61.9 68.2 49.5 40.4 34.1 22.0 42.8
1972 17.4 27.3 38.5 40.6 51.9 59.3 61.4 65.9 52.0 40.0 33.7 19.9 42.3
1073 20.7 27.8 37.7 42.2 51.5 57.5 65.1 64.5 53.3 44.1 20.3 30.8 43.7%
1974 21.2 32.3 33.6 42.7 48.0 61.5 64.8 61.6 52.8 43.5 34.8 30.1 43.9%
1075 22.0 21.5 29.8 37.6 48.7 55.9 69.1 59.8 52.1 42.9 35.4 27.5 41.9
1976 27.7 29.9 31.0 43.4 51.9 54.5 63.4 61.3 55.2 42.4 33.1 28.6 43.5"%
1977 20.0 30.9 34.4 45.0 49.7 61.5 62.6 62.2 51.7 42.5 30.4 22.0 42.°
1978 21.6 26.1 34.3 43.7 48.1 59.1 63.4 60.3 53.7 43.7 27.2 18.8 41.7
1979 4.1 24.9 34.7 42.3 51.5 59.4 65.0 65.4 56.9 46.6 30,7 26.3 42.3
X 21.4 28.0 33.0 42.9 51.5 58,5 64.3 63.0 53.82 43.6 32.5 26.1

l'ean temperature for

all years = 43.2

¥ Denotes years above average mean.
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Table 10 . Summary of precipitation records obtained at the Northwestern
Agricultural Research Center, Falispell, MT, January 1950 thru

December 1979.

Total Precipitation (inches) by '‘onths and Years nggl
Date Jan. Feb, Mar, Apr. May June July Avr. JSept. Oct, Mov, Dec. Year
1950 2.62 1.13 2.31 .8 .15 3.90 3.12 .75 .52 2.30 1.16 2.48 21.28%
1951 94 1,29 .62 2,32 3.77 2.26 1.03 2.8 1.49 5.62 1.01 3.31 26.52%
1952 1.03 .98 o7 SIT 132 3.95 .56 .69 13 .05 .60 .98 11.43
1053 1.84 1.14 .98 2.07 2.00 3.31 T 1.62 .71 03 .87 1.30 15.87
1954 2.65 .79 .83 .79 1.52 2.98 2.91 3.79 1.09 .54 1,00 .43 19.32%
1955 1.00 1.31 A4 .82 1.18 1.86 3.0R - 1.6 1.89 1.97 2.38 17.57
1956 1.76 1.53 .87 1.28 1.06 4.20 2.13 3.21 1.16 1.10 .53 .96 19.79%
1957 1.47 1.14 75 1.22 1.75 2.51 52 .78 .10 1,59 .96 1.76 14.55
1958 1.56 2.67 .97 1.47 2.20 2.56 .8 58 1.99 1.16 2.90 2.77 21.67%
1959 1.95 1.33 .75 1.62 4.10 1.75 T .91 4.22 3.36 4.32 .34 24.65%
1960 1.67 1.10 1.01 1.23 3.27 .69 .13 2.43 .55 1.44 1.72 1.24 16.48
1961 .65 1.46 1.96 2.26 4.02 1.45 .76 .64 3.40 1.22 1.77 2.09 21.68%
1962 1.33 1.15 1.59 .96 2.59 1.15 .11 J2 .58 1.8 1.3 .91 14.25
1963 1.69 1.21 .85 1.07 .57 5.00 1.44 2.10 1.46 75 .95 1.70 18.79
1964 1.46 .41 1.57 .87 3.33 3.86 3.01 1.64 2.27 .85 1.62 3.62 24.51%
1965 2.25 .64 .24 2.55 .81 2.30 1.15 4.7% 1.72 21 1.31 .55 18.47
1966 1.42 .67 .53 .76 1.12 6.57 2.49 1.64 J9 1.3 3.33 1.68 22.40%
1967 1.0 .62 1.27 .99 1.30 2.53 .02 .01 91 1.8 .62 1.16 12.81
1968 .79 1.15 .68 .57 3.92 2.22 1.00 3.42 4.51 2.39 1.59 3.12 25.36"
1969 3.05 .75 .69 1.39 1.19 5.21 .70 .00 1.54 1.90 .31 1.14 17.96
1970 3.10 .89 1.49 .76 1.97 4.37 3.0 .44 1.79 1.38 1.75 .99 22.01%
1971 1.8 .77 .69 .58 2.45 4.42 1.31 1.M .94 87 1.70 1.62 18.30
1972 1.10 1.65 2.11 .95 1.45 3.28 1.77 .98 1,38 1.64 .80 2.19 19.53%
1973 .52 .56 .70 .45 1.13 2.4 01 .63 1.37T 1.41 2.95 1.9 13.81
1974 1.35 1.32 1.40 3.36 1.82 1.80 1.01 .62 .80 120 14100 181 16.6%
1975 1.56 1.08 1.50 1.27 1.50 1.40 1.0¢ 4.26 1.18 2.96 .85 1.39 20.03%
1976 .91 1.12 .34 1.92 1.90 2.49 1.49 3.42 .96 .62 .73 .86 16.76
1977 .83 .71 1.40 .41 2.90 .52 3.60 1.50 2.84 .56 1.62 4.10 20,99%
1976 2.15 .99 .73 2.54 3.56 2.63 3.90 3.34 1.90 .15 .96 .91 23.76%
1979 1.70 1.45 .82 2.33 2.67 1.23 .40 1.79 1.03 1.75 .50 1.03 16.70

¥ 1.59 1.10 1.04 1.33 2.09 2.82 1.42 1.69 1.50 1.44 1.43 1.68

Mean annual precipitation for 30 years = 19.13

¥ Denotes years above average.
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TITLE: Chemical control of broadleaf weeds in small grains.
YEAR: 1979
LOCATION: Northwestern Agricultural Research Center and Off-Station locations,

Field Vo's. R-9, R-13, R-15 and Clyde Pederson farm, Yalispell, MT,

PERSOINNFEL : Leader - Vern R, Stewart
Technician - Todd K. Teener
Cooperators - 'leed-Res. €omm. MAES, MT 'Theat Research and Marketing
Committee, Chemical Company Research and Development
Representatives and Clyde Pederson.

OBJECTIVES: 1. Evaluation of several herbicides and herbicide conhinations
for efficacy in weed control.

2. Comparison of apronomic data between treatments.

MATERIALS AND iETENDS:

Five broadleaf herbicide studies were conducted in 1979. The four tests on
station were 1) The effect of broadleaf herbicides on Ingrid spring barley yields and
efficacy in weed control. 2) The effects of bregdleaf herbicides on lMewana spring
wheat yields and efficacy in weed control. 3) Herbicide evaluations for chiclweed
and henbit control. 4) Evaluations of wild oat and broadleaf herbiecide eombinations
on Purcell spring barley. One study was conducted off-station for control of bed-
straw. 5) Evaluations of several herbicides for control of bedstraw and the effect
on yields. Herbicides used are listed in Table 1.

The studies on barley and wheat were of the same desifn. TIngrid barley was
seeded at 80 1bs/a, Newana spring wheat 70 1lbs/a in strips 12 feet. Herbicides were
applied perpendicularly across each strip and were 10 feet wide giving an area of
10' x 12" (120 8q. ft.). Each treatment was renlicated four tires in a randomized
block. The entire test area was treated with triallate to control wild oats follow-
ing seeding prior to crop emergence. The remaining broadleaf herbicide studies were
laid out in larger preplanted fields. Field applications were made for wild oat con-
trol in the bedstraw and chiclweed/henbit studies. Only one herbicide treatment re-
quired incorporation. This was triallate plus mixtures and was incorporated twice
at right angles with a spike tooth harrow. All other herbicide anplications were ex-
ecuted at specific times corresnonding to weed emergence which can be noted in the
tabulated data for each study.

All herbicides were applied with a calibrated tractor mounted research tyne
sprayer. Tests were harvested with a Hepe 125B plot combine. Plot size varied but

are listed for each study.

Weed species investirated in these studies were: fanweed (Thlaspi arvense L.);
lambsquarter (Chenopodivm album L.); silene (Silene noctiflora L.); wild oat (Avena
fatua L.); wild buckwheat (Polyronum convolvulus L.); chiciweed (Stellaria media L.);
false flax (Camelina sativa L.); wild mustard (DBrassica arvensis L.); tumnble mustard
(Sisymbrium attissimum L.) and bedstraw (Galium bifolium Wats.).

14
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Chemical control of broadleaf weeds (con't)

RESULTS AND DISCUSSINIT:

1) The effects of broadleaf herbicides in Inecrid spring barley yields
and efficacy in weed control,

All treatments provided excellent weed contrnl on barley. In analyzinr~ the
data there were no sienificant differences in vields, test weight, and percent plump,
Broadleaf weed control was the same for all the bromoxvnil treatments. Weed pressure
varied throughout the test but was as follows: Fanweed, moderate to heavy; wild
buckwheat, moderate; and false flax, moderate to heavy. All other weed species were
light throurhout the exneriment. Ilo phytotoxicity or physiological symptoms were
noted as result of chemical treatments. Table 2.

2) The effects of broadleaf herbicides on llewana sprine wheat yields
and efficacy in weed control.

All treatments in the broadleaf trials on spring wheat provided excellent weed
control. Treatments did not vary significantly for yield and test weight. The
yields did vary but not distincuishably in relation to different chemicals or dif-
ferent rates. Weed pressure fluctuated throurhout the test. The wild buckwheat
population was heavy whereas lambsquarter and false flax were moderate to lisht. llo
phytotoxicity was observed. It was noted that the new formulation of bromoxynil AxF
1054 was sonewhat lower in yield than AxF 1055. Table 3.

3) Herbicide evaluations for chictweed/henbit control.

Terbutryn was found to be phytotoxic at all rates in this study. Lewer rates
and timing of application will be investirated next year as this compound is regis-
tered on small grain in WVashington. TFxcellent herbicide qualities were seen in
this trial with metribuzin at .125 and .25 1lb/acre. Percent stand was slightly ef-
fected at the high rate but was not a determent considering this treatment was one
of the highest yields. The experimental comnound R40244 resulted in hieh yields and
good herbicidal qualities at the low rate, but adversely effected yields and was
phytotoxic at higher rates. Applicationn of 2,4-D LV pave poor weed control. Weed
species evaluated were; common chickweed (Stellaria media L.), and henbit (Lamium

amplexicaule L,). Table 4,

4) Evaluations of wild oat and broadleaf herbicide combinations
on Purcell spring barley.

This broadleaf and wild oat herbicide stidy was conducted in a Purcell spring
barley field that had been reseeded from winter wheat. The resulting barley stand
was only fair and heavy weed pressure heightened the plant competition. All the
treatments performed well in controlling broadleaf weeds and all but one treatment
yielded significantly higher than the chec!:?. Difenzoquat - bromoxynil -+ !'ICPA (.75 -
.375 «+ ,375) appeared to be the most effective treatment when considering yields and
total weed control. The higher rate of diclofop + bromoxynil (.75 + .375) was very
effective in broadleaf and wild oat control. It appears that at least .75 1lb/a
diclofop is needed for acceptable wild oat control when weed pressure is high.

Table 5.
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Weeds present were: fanweed (Thalspi arvense ..); tumble mustard (Sisymbrium
altissimum L.); lambsquarter (Chenopodiim album L..): wild mustard (Brassica taber

(D.C.)); and wild oat (Avena fatua Lic'lis

5) Evaluations of several herbicides for control of bedstraw and
the effect on yields.

‘A study was conducted this year on t

he Clyde Pederson farm to investigate several
chemicals and combinations for control of bedstraw (Calium bifelium Wats.). Treat-
ments which exhibited good weed control and resulted in very rmood vields were brom-
oxynil + MCP (.375 + .375), an experimental compound R40244 ( .50), and bromoxynil

+ metribuzin (.375 + .375). The most effective weed control in this trial was ap-
parent with the hirh rate of R40244, however yields were less than the test mean but
rreater than the checl. Terbutryn at 1.0 1b/a delivered the highest yield yet
demonstrated just fair activity arcainst the bedstraw. The combinations of bromoxynil
- dicamba resulted in good yields and fair to rood weed control whereas the dicamba
alone had a high yield but exhibited poor herbicide qualities. Table 6.
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Table 1 . Products used in these experiments.
" Trade lame
Common NName or Other Chemical Name Company
barban Carbyne 4-chloro-2-butynyl m-chlorocarbanilate Gulf Chemical
bromoxynil Bronimal 3,5-dibromo-4-hydroxybenzonitrile Union Carbide
Buctril Rhone-Poulenc
dicamba Banvel 3,6-dichloro-o-anisic acid Velsicol
diclofop Hoelon |§}4-[2,4~dichorophenoxy}phenoiz|pro- American Hoechst
panoic acid
difenzoquat  Avenge 1,2-dimethyl-3,5-diphenyl-1H-pyrazolium American
Cyanamid
MCPA |I}—chlorofgftoly)o#ilacetic acid Amchem
metribuzin Sencor 4-amino-6-tert-butyl-3-(methylthio)- iiobay
as-triazine-5(4H)one
profluralin Tolban ﬂf(cyclopropylmethyl)-a,a,a—trifluoro-z, CIBA-Geigy
6-dinitroﬁ§7propylﬁgftoluidine
R 40244 1-(m-trifluoremethylphenyl)-3-chlor-4- Stauffer
chloromethyl-2-pyrlidone
SD 45328 Ananine,li~benzoyl-N=-(3~-chloro-4- Shell
flourophenyl)-,ethyl ester,isomer
terbutryn Igran 2-(tert-butylamino)-4~-(ethylamino)-6- CIBA-Geigy
(methylthio)-s-triazine
triallate Fargo §7(2,3,3-trichloroally)diisopropylthio Monsanto
carbamate
trifluralin Treflan o,0,0-trifluoro-2,6-dinitro-N, N-dipro- Elanco
pyl-p-toluidine
2,4=D 2,4-D (2,4-dichlorophenoxy)acetic acid
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Table 2 . Effect of broadleaf herbicides on Ingrid barley yields and broadleaf
weed control. Northwestern Agricultural Research Center, Kalispell,
MT in 1979. Field No. R-9,.
Date seeded: May 18, 1979 Date harvested: September 6, 1979
Size of plot: 48 sq. ft.
% Weed Control
Rate Yield Test Wt. % Wild Fan- Hen- Lambs- False
Treatment #/A Bu/A Lbs/Bu. Stand Buckwheat weed bit quarter Flax
Bromoxynil%; .25 94.2 49.5 97.8 88 100 &8 100 85
Bromoxynil~7 .375  107.5 48.8 96.0 98 98 90 100 95
Bromoxynil§7 .50 121.8 50.4 97.5 93 98 100 95 93
Bromoxynilgy 25 106.2 49.2 97.0 95 98 98 98 98
Bromoxynilﬁy 375 1175 50.0 85.5 100 100 88 100 98
Bromoxyniy§ .50 106.8 50.5 97.0 93 98 98 98 100
Bromoxynil= + .25
MCPA .25 107.9 50.4 96.8 95 95 85 100 90
Bromoxynil= -+ 375
MCPA .375 118.6 50.3 97.5 98 95 100 100 100
Bromoxynil= + .50
MCPA / .50 101.5 49.5 97.5 9e 100 98 100 93
Bromoxynil— + .25
MCPA .25 115.6 48.8 96.5 98 98 98 08 95
Bromoxynil—" + 37D
ICPA 375 116.6 50.2 97.3 100 98 95 100 98
Bromoxynil— + .50
MCPA 5/ .50 101.4 49.7 97.3 100 98 95 100 98
Bromoxynil=" + .25
2,4-D 5/ .25 88.7 49.6 96.8 100 85 78 98 88
Bromoxynil=" + .375
2,4-D 375  104.8 49.1 96.5 90 100 83 100 95
Bromoxynil— + .50 : ' .
2,4-D .50 113.9 49.5 97.5 93 100 90 100 g5
Bromoxynil &/ .25
metribuzin— .0313 109.6 50.1 98.0 95 88 83 100 100
Bromoxynil &/ .25
metribuzin— 0625 106.0 50.4 98.3 100 83 85 100 98
Check 0 94.7 50.0 97.0 0 0 0 0 0
E?/ 107.4  49.8 97.9
F=- .295NS .6860NS .924NS
S.E.X 16.708 67041 1.434
L.S.D.(.05) 47.49 1.90568 4.07735
C.V. % 15.56 1.347 1.464

Bromoxynil
Bromoxynil
Bromoxynil

Bromoxynil

4i#/gal. AxF 1050
2#/gal. AxF 1045
+ MCPA 3+3#/gal AxF 1053
+ MCPA 2+2##/gal (Brominal plus)
+ 2,4=D 3+3i/gal

6/ Delayed application of metribuzin, secondary roots developed (6/15/79)

1/
2/
3/
4/ Bromoxynil
5/
6/
1/

18



Table 2 . (con't)

APPLICATION DATA:

Date: 6/%/79
Air temperature: 500F
Soil temperature: 54°F
Humidity: 80%
Wind: 0-6 mph
Volume: 25.9gpa
Nozzle: 8003
P.8.E: S 32

Soil type: Creston silt loam

Organic matter: 5%

Weed pressure:
Buckwheat - heavy
Fanweed - heavy
Henbit - light
Lambsquarter - heavy
False flax - moderate

6/%5/79
50°F
76°F
52%
O-calm
25.9gpa
8003

32

pH 8.0

Ks
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Table 3 . Effect of broadleaf herbicides on Newana wheat yields and broadleaf
weed control. Northwestern Agricultural Research Center, Kalispell,
MT in 1979. Field No. R-9.
Date seeded: May 18, 1979 Date harvested: September 14, 1979
Size of plot: 48 sq. ft.
~ % Weed Control
Rate Yield Test Wt, % Wild __ Fan- Hen- Lambs- False
Treatment #/A Bu/A Lbs/Bu. Stand Buckwheat weed bit quarter Flax
Bromoxynill, .25 51.9  62.3  93.5 90 95 95 100 98
BromoxynilTy .375 57.0 62.4 94.3 88 95 97 100 100
Bromoxynilgy .50 56.8 62.3 91.8 90 100 100 98 98
Bromoxynil§7 25 66.2 61.9 95.0 98 100 20 98 100
Bromoxynil§7 375 62.7 62.4 94.3 93 100 93 98 98
Bromoxynil= .50 67.9 62.6 95.0 g8 95 98 100 93
Bromoxynil— + 25
MCPA 3/ 25 67.8 62.5 93.8 95 98 98 95 89
Bromoxynil= + .375
MCPA .375 68.6 61.8 95.0 98 98 93 98 95
Bromoxynil= + .50
MCPA 4/ .50 64.6 62.6 93.3 98 100 100 100 95
Bromoxynil— + .25
MCPA 25 67.6 61.4 94.3 95 90 83 100 93
Bromoxynil— +  .375
MCPA 375 67.3 62.6 96,7 83 98 95 98 90
Bromoxynil— + .50
MCPA .50 59.7 62.4 95.3 85 100 90 100 98
Bromoxynil= + .25
2,4-D .25 60.5 62.4 93.5 93 98 95 100 95
Bromoxynil= + +«37T5
2,4-D .375 57.7 61.8 95.0 93 100 100 100 95
Bromoxynil= + .50
2,4-D .50 65.3 62.5 95.0 88 100 95 100 100
Bromoxynil +6/ «25
metribuzin— ;0313 63.2 62.8 93.8 100 95 100 95 100
Bromoxynil *6/ .25
metribuzin—  .0625 52.8 62.7 93.5 100 98 98 100 100
Check 0 63.2 62.2 94.7 0 0 0 0 0
E?/ 62.2  62.3 94 .4
2 .650NS .503NS 1.52N5
3B 6.47 .528 .861
L.S.D.{.05) 18.39 1.50 2.45
C.V. % 10.40 .848 .912

1/ Bromoxynil 4#/gal. AxF 1050

3/ Bromoxynil 2#/gal. AxF 1045

3/ Bromoxynil + MCPA 3+3#/gal. AxF 1053

%/ Bromoxynil + MCPA 2+2#/gal. (Brominal plus)

T/ Bromoxynil + 2,4-D 3+3#/gal. AxF 1054

%/ Delayed application of metribuzin, secondary roots developed (6/15/79)
7/ F - value for treatment comparison.
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Table 3 . (con't)
APPLICATION DATA:
Date: 6/%/79 6/&5/79
Air temperature: SOOF SOOF
Soil temperature: 54°F T6°F
Humidity: 80% 52%
Wind velocity: 0-6 mph O-calm
Volume: 25.9 gpa 25.9 gpa
Nozzle: 8003 8003
PaSeI; 32 32

Soil Type: Creston silt loam pH 8.0

Organic matter: 5%
Weed pressure at time of spraying:

Buckwheat: heavy.
Fanweed: heavy
Henbit: light
Lambsquarter: heavy
False flax: moderate

Ks
Vi3
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Table &4 . Effects of broadleaf herbicides on spring barley yields and weed
control. Testing site: Northwestern Agricultural Research Center,

Kalispell, MT in 1979. Field No. R-13. Ingrid barley

Date seeded: May 10, 1979 Date harvested: September 11, 1979
Size of plot: 48 sq. ft.

Rate Yield Test Wt. % Per linear ft., & Phytq  Weed Control(%)
Treatment #/A Bu/A Lbs/Bu. Plump Plants Tillers Stand 1-10— Henbit Chickweed

Metribuzin .0625 105.4 52.0 97 5.0 3Tl 97 1.3 83 47
Metribuzin .125 108.1 51.4 97 5.3 37.0 100 i 100 90
Metribuzin .25 105.0 51.8 97 6.0 30.7 95 1.3 100 100
Metribuzin .50 84.6 50.7 97 3.3 26.3 88 2.0 67 67
R 40244 .25 100.5 51.4 96 3.3 31.7 98 2.5 100 75
R 40244 .50 83.9 50.1 96 5.0 38.3 95 3.8 100 72
R 40244 o 65.3b 49.3 96 5.0 28.7 95 5.0 100 87
Terbutryn 1.00 25.9b 45.9 91 1.3 5.0 22 9.3 100 100
Terbutryn 1.50 - - - - - 10 10.0 100 100
Terbutryn 2.00 - - - - - 0 10.0 100 100
Terbutryn 2.50 - - - - - 0 10.0 100 100
Metribuzin .25 +
Terbutryn 1.00 - - - - - 1 10.0 100 100
2,4-D LV .33 93.6 52.2 97 4.3 38.3 100 o 57 67
2,4-D LV .50 100.6 52.0 97 5.3 43.3 100 0.0 30 40
Control 0 99.1 51.8 97 5.0 49.0 100 0.0 0 0

X 9%.6

Fg/ 4 50

S.E.x 6.236

L.S.D.(.05)18.52

C.V. % 6.59

1/ Phytotoxicity scale: 0 = no phyto growth normal; 10 = dead plants
2/ F- value for treatment comparison

SPRAY DATA:
Date: 6/22/79 (all applications)
Air Temperature: 740
Soil Temperature: T0°F
Humidity: 36%
Wind: 0-3 mph
Volume: 25.9 gpa
Nozzle: . SSB003
P.S.1a2 32

Barley: 10-12" high, fully tillered
Henbit: 6-10 leaf stage

Chickwee: 8-10 leaf stage Heavy population of both
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Table 6 . Effects of broadleaf herbicides on spring barley yields and weed
control, Northwestern Agricultural Research Center and Clyde
Pederson Farm cooperation in 1979.

Date seeded: May 5, 1979 Date harvested: September 10, 1979

Size of plot: 88 sq. ft. S
v -
¥ »
Yield Test Wt, % Weed Control (%)
Treatment Rate #/A Bu/A  Lbs/Bu.,  Plump Bedstraw Henbit
R 40244 25 81.3 53.7 98 45 93
R 40244 .50 93.2 53.1 97 80 100
R 40244 .75 87.2 54.0 98 92 100
- - Bromoxynil + metribuzin  .375 + .0313 83.8 53.6 98 67 100
—Bromoxynil + metribuzin 375 + .0625 87.5 53.9 96 70 93
—Bromoxynil + metribuzin 375 + .125 91.6 53.7 98 80 87
—Bromoxynil + metribuzin .375 + .25 86.2 54,0 98 68 93
—Bromoxynil + metribuzin .375 + .50 86.7 53.2 97 82 100
Terbutryn ) 1.0 98.4 53.3 98 64 100
Terbutryn 1.5 80.0 53.5 97 30 100
Dicamba .0313 73.6 53.3 97 20 27
Dicamba .0625 97.1 54.0 97 35 53
Bromoxynil + dicamba .375 + .0313 93.1 53.9 98 70 64
Bromoxynil + dic§9ba .375 + .0625 89.0 53.7 98 90 70
—Bromoxynil + MCP— +375 + .375 97.3 53.7 98 87 64
—Check 0 81.1 54.0 97 0 0
X 87.9
pe/ 1.268NS
S.E.X 6.21140
L.S.D. (.05) 17.92
C.V. 7.064
SPRAY DATA:
Date: 6/3/?9
Air Temperature: SGOF
Soil Temperature: 52°F
Humidity: 45%
Wind: 0
Volume 25.9 gpa
Nozzle SS8003
Pressure 32 psi
1/ Bronate

2/ F - value for treatment comparison

~  Barley - 10-12", 5 tillers, pre joint
Bedstraw - all stages seedling to 3"
Henbit -~ 4-6 leaf stage
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TITLE:I Chemical control of wild oats (Avena fatua) in spring wheat and’
spring barley.
YFAR: 1979
LOCATION: Northwestern Agricultural Research Center
PERSONNEL ¢ Leader - Vern R. Stewart

Technician - Todd ¥. "eener
Cooperators -- Weed Research Committee MAES
“'ontana Wheat Research & i‘arketing Committee
Chemical Company Research & Develonment Representatives

OBJECTIVES:
1. Evalvation of herbicides and herbicide mixtures for efficacy
of wild oat control spring barley and wheat.

2. To determine the effect of herbicides on these crops as it
relates to yield and quality.

MATERIALS AND ["ETHODS:

Two studies were initiated this year on station for control of wild oats in
spring grains. The studies on barley and wheat were of the same design. TIngrid
barley was seeded at &0 1bs/a, lewana spring wheat 70 lbs/a in strips 12 feet wide
and 300 feet lonp. Herbicides were applied perpendicularly across each strip and
were 10 feet wide pgiving an area of 10' x 12' (120 sq. ft.). The herbicides were
applied using a research type tractor mounted spraver. Application data and field
conditions are found in the calculated data. Treatments were replicated in a ran-
domized block design. The test areas were sprayed with bromoxynil + MCPA at .375
lbs/a for broadleaf control. The studies for wheat and barley were identical except
for some chemical rates. Triallate, trifluralin and profluralin were incorporated
with a spike tooth harrow following seeding, pre emerpence to the crop. The remain-
ing herbicides were applied with respect to certain growth stares (see apnlication
data). Forty-eipght square feet of each plot was harvested with a Fepe 125 combine.

RESULTS AHD DISCUSSIN:

Spring barley - Yields when analysed statistically were found to be significant.
Duncan's ilultiple Range Test was run to evaluate the difference between treatments.
Our highest yields were cobtained where we used the combination of triallate and tri-
fluralin at 1.25 and .0625 resnectively. Tt was noted that the two formulations of
diclofop varied in yield. The 3EC formulation treatments were lower in yield than
the 2.36FC. The lMultiple Range Test indicated these differences were not statisti-
cally significant, but it is worthy of note that a difference did exist. The Shell
product 45326 applied at the 2-3 leaf stape did not seem to injure the cron as much
as that applied at the 3 leaf stare of the wild oats, however the yields were statis-
tically significant. We can see from these yields that weed nressure was not very
sipnificant, as our checl: yield is one of the higher vields in the test.

lleasurements made for test weisht and percent plump are found to be non-sipnifi-
cant.

s
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Resnlts and Discussinn (con't)

The most effective wild oat control was obtained with the .375 lbs/a of
diclofop 2.36EC. It also controlled the Seteria 100%. 1In peneral the diclofop
treatment mave us more effective control of the wild oats and the Setaria than any
other treatment in this study. The dinitroanalines penerally vere somewhat weals on
the wild oats and from fair to poor on the control of Sataria. The Shell products
rave Tair control of wild oats, and rather insipgnificant control of Setaria. Rarban
rave fair control of the wild oats, little or no control of Setaria which we would

have anticipated.

e did note a stand loss in the tractor traclks in the triallate plots. Table 1.

Spring wheat - Yields were found to be non-sirnificant in this study. The
vields are somewhat erratic which is indicated by our high CV. The highest yields
were obtained where we used barban at .375 lbs/a (9£.2 bu/a). TIn comparing the two
formulations of diclofop we find that the 3EC yields are just slightly higher in
yield than the 2.36EC yields. Triallate yields and all those containing triallate
seem to be somewhat lower. In the Shell nroduct SD45327 there is no pattern as to
time of application. I thin!l it is interestin~ to nnte on the test weipghts that the
Shell products had the hirhest test weipghts alonr with barban and difenzoquat.
SD45327 at .4 1bs/a applied at the 3-5 leaf stape has the hiphest test weight
64.5 1lbs/bu., This is a little difficult to explain becauvse the test weights are hlqh
throughout the study and why this one is hipgher T don't have an explanation. The
weed control pattern is very similar to that which we found in the barley with the
diclofop 2.36EC giving us the best overall weed control. Stands vary somewhat, but
not sipgnificantly in this particular study. Table 2.

2



Ks
VRS
-4~ 2

Table 1 . Effect of wild oat herbicides alone and in various combinations on
Ingrid barley yield and wild oat control. Northwestern Agricultural
Research Center, Kalispell, MT in 1979. Field R-9.

Date seeded: May 18, 1979 Date harvested: September 4, 1979
Size of plot: 48 sq. ft.

Rate Yield Test wWt. % % Control %
Treatment #/A Bu/A Lbs/Bu, Plump Wild Oat Setaria Stand
Triallatel  1.25 17.76Y  48.7 98.5  82.50 668.75  92.00
Triallate + / 125
profluralin— .50 93.7a~d 49.3 98.0 70.00 65.00 92.50
Triallate «+ 1/ 1.25
profluralin— 75 76.5d 48.9 97.2 77.50 T1.25 95.00
Triallate + 1/ 1.25 '
proflurali?7 1.00 .102.7a~d 49,1 97.2 76.25 85.00 94.50
ProfluralinTy .50 109.3a-c 49.6 97.7 5750 77.50 98.25
Profluralin7y 15 93.9a-d 49.4 97.7 62.50 76.25 96.25
Profluralin— 1.00 91.2a-d 48,2 95.7 27.50 71.25 95.00
Triallate + 1/ 1.25
trifluralin— 0625  117.7a 49.2 97.5 65.00 63.75 97.00
Triallate + 1/ 1.25
tr'ifluralin-g ;- 125 84 ,.8b-d 48,4 7.2 55.00 58.75 94,50
Diclofop 3EC§7 .75 88.7b-d 49.2 97.2 87.50 91.25 95.00
Diclofop ?90— 1.00 85.7b-d 49,3 97.5 96.25 97.50 95.00
Triallateﬁy 1.25
diclofop— 2/.75 99.1a-d 49.0 98.0 96.25 100.00 92.25
Diclofop 2.36EG§7.63 111.3ab 49,2 97.5 95.00 97.50 97.75
Diclofop3g.36EC— A 104 .5a~d 49.8 98.5 100.00 100.00 95.00
SD 4532837 .10 99.4a-d 49.4 97.0 50.00 46.25 98.25
SD 4532857 .20 82.3cd 49.6 97.2 82.50 22.50 95.00
SD 4532837 40 84 .2b-d 49.3 97.2 97.50 18.75 92.50
SD 453283 .10 86.7b-d 49,1 97.7 58.75 33.75 95.00
SD 4532837 .20 78.0d 48.17 97.2 57.50 20.00 93.75
SD 4533?— .40 87.7b-d 49.1 98.5 85.00 23.75 92.50
Barbangy +375 88.5b-d 49.3 97.7 12.50 45.00 96.50
Barban= 6/ .25+.25 87.2b-d 48.9 98.0 82.50 53.75 93.75
Difenzoqu P_ o 05 86.5b-d 49.4 98.0 92.50 56.25 94,50
Triallate— &/ 1+25
difenzoquat— o/ S "94,3a-d 49.6 98.5 96.25 62.50 96.50
Check 0 106.5a-c 49.3 96.7 0.0 0.0 98.75
ET/ 92.708 49.166 97.59
F— 1.797% .908NS . 342NS
S.Ex 8.23584 .39777  ..59884
L.S.D.(.05) 23.17795 1.11943  1.68531
c.V. % 8.884 0.809 0.614

1/ Post plant pre emergence incorporated. Incorporated with spike tooth harrow.

2/ Post emergence when wild oats are in the 1-3 leaf stage. .

3/ Post emergence when wild oats are in the 2-3 leaf stage. Use£00067 nozzle at

45 P.S.I. same as for barban.

4/ Post emergence when wild oats are in the 2 leaf stage.

5/ Post emergence when wild oats are in the 2 leaf stage, .25 #/A, wait 10 days and
~ make the second application of barban, use 5 gpa, 70067 nozzle, 45 P,S.I.
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Table 1 . (con't)

6/ Post emergence when wild oats are in the 3-5 leaf stage.

7/ F - value for treatment comparisons.

8/ Items having common letters are not significantly different from

(Duncan's lMultiple Range Test).

“ Indicates statistical significance at the .05 level.

a/ Values significantly greater than the check at the .05 level.

APPLICATION DATA: 1/ 2/
Date: 5/38/79 6/8/79
Temperature: 7OOF 560F
Soil temperature: 63°F 60°F
Humidity 24% 48%
Wind velocity 0-4 mph 0-3 mph
Volume 25.9gpa 25.9gpa
Nozzle size: 8003 8003
B.S.1L. 32 32
Speed (mph) 2.64 2.64

Soil Type: Silt loam
Organic matter: 5%
Planting date: 5/18/79
Harvest date: 9/ 4/79

3/

6/8/79
560F
60°F
48%

0-3 mph
7 .54gpa
800067
45

2.64

4/

6/8/79
560F

60°F

48%

0-3 mph

7 .54zpa
800067 or
45 or
2.64

Ks
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one another

5/

6/35/79
SOOF
T76°F
52%
calm
25.9gpa
8003

32

2.64

6/

6/30/79
64 F
61°F
37%

3-5 mph
7.54gpa
800067
45

2.64
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Table 2 ., Effect of wild oat herbicides alone and in various combinations on

Newana spring wheat yield and wild oat control. Northwestern

Agricultural Research Center, Kalispell, MT in 1979. Field R-9.

Date seeded: May 15, 1979 Date harvested: September 14, 1979
Size of plot: 48 sq. ft.

Rate Yield  Test Wt, % Control %
__ _Treatment i/ A Bu/A Lbs/Bu, Wild Oat Setaria Stand
Triallatel/ 1.00 55.2 61.6 85.00 61.25 95.00
Triallate + 1/ 1.00
profluralin— .50 65.9 62.3 77.50 68.75 93.75
Triallate 1/ 1.00
profluralin— .50 71.0 62.0 91.25 81.25 95.00
Triallate 1/ 1.00
proflurali?7 1.00 71.3 62.2 67.50 83.75 92.50
ProfluralinT/ .50 73.4 62.6 46.25 65.00 93.75
ProfluralinTy 1D 79.6 63.1 T7.50 75.00 95.00
Profluralin— 1.00 65.7 62.6 48,25 53.75 93.75
Triallate + 1/ 1.00
trifluralin— .0625 72.3 62.8 81.25 46.25 93.75
Triallate + 1/ 1.00
trifluralin§7 i 125 72.2 62.5 53.75 45.00 93.75
Diclofop 35057 .75 80.3 62.6 93.75 97.50 95.00
Diclofop ?;C— 1.00 92.6 62.8 97.50 98.75 97.50
Triallate— + o/ 1.00
diclofop 2.36Eﬁ7 75 77.3 62.8 97.50 97.50 93.75
Diclofop 2.36EG§7 .63 79.2 62.6 95.00 95.00 95.00
Diclofop3;.36EG— .75 72.6 62.9 100.00 100.00 93.75
SD 4532837 .10 68.2 2.7 67.50 20.00 96.25
SD 4532857 .20 83.1 63.2 87.50 51..25 93.75
SD 453285/ .40 70.5 63.2 87.50 23.75 95.00
SD 4532837 .10 68.0 62.3 77.50 36.25 93.75
SD 453283/ .20 70.6 63.5 87.50 36.25 96.25
SD 45329— 40 64.3 64.5a 88.75 35.00 93.30
Barbangy 375 ¢8.2 63.3 88.75 56.25 97.50
Barban= / .25+.25 60.8 62.5 82.50 45,00 96.25
Difenzoqu P— «T5 88.5 62.6 92.50 63.75 97.50
Triallate— / .1.00
difenzoquat— S 74.3 62.4 95.00 63.75 20.00
Check 0 72.5 62.5 0.0 0.0 95.00
i?/ 73.889 62.71
F= 1.517NS 1.6645%
S.E.x 7.79347 43567
L.S.D.(.05) 21.93298 1.22610
c.V. 10.548 0.695
1/ Post plant pre emergence incorporated. Incorporate with spike tooth harrow..
2/ Post emergence when wild oats are in the 1-3 leaf stage.
3/ Post emergence when wild oats are in the 2-3 leaf stage. Use £00067 nozzle at
~ 45 P,S.I. same as for barban.
4/ Post emergence when wild oats are in the 2 leaf stage.
5/ Post emergence when wild oats are in the 2 leaf stage, .25 #/A, wait 10 days
~  and make the second application of barban, use 5 gpa, fNN06E7 nozzle, 45 P.S.I.
6/ Post emergence when wild oats are in the 3-5 leaf stage.

F - value for treatment cofparison.
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Indicates statistical significance at the .05 level.

a/ Values significantly greater than the check at the .05 level.

APPLICATION DATA: 1/ 2/ _3/ 4/ 5/ 6/
Date: 5/&8/79 6/3/79 6/8/79 6/3/79 6/35/79 6/%0/79
Temperature TOOF 56OF 560F 560F 500F 640F
Soil Temperature 63°F 60°F 60 F 60°F 50°F 61°F
Humitidy 24% 48% 43% 43% 52% 37%
Wind velocity 0-4mph 0-3mph 0-3mph 0-3mph calm 3-5mph
Volume 25.9gpa 25.9gpa 7.54gpa T.54gpa 25.9gpa T.54gpa
Nozzle size 8003 8003 200067 800067 or 8003 800067
BiS:T. 32 32 45 45 or 32 45
Speed (mph) 2.64 2.64 2.64 2.64 2.64 2.64

Soils type: silt loam
Organic matter: 5%

Planting date: 5/18/79
Harvest date: 9/14/79
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TITLE: Comparison of triallate, difenzoquat, barban and diclofop for control
of wild oats and Setaria sn. and their effect on the yield of Ingrid
spring barley.

YEAR: 1979
LOCATION: © llorthwestern Apricultural Research Center, Field WMo. R.O
PERSONIEL : Leader - Vern R. Stewart

Technician -~ Todd . "eener
Cooperators - Weed Research Cormittee !IAES
IMontana Theat Research & llarleting Committee
Chemnical Company Research & Develonment Representatives

ORJECTIVES:

To compare four wild oat herbicides for their efifect on the control
of wild oats, Setaria sp. and their effect on the yield of Ingrid
barlev.

MATERTALS Aj'D T/ETHODS:

This study was designed primarily as an extension type demonstration. Plots
were 24 feet wide and 90 feet lons. Each of the herbicides were aonlied at the
recommended rate. The area was seeded with Ingrid barley at the rate of 50 1lbs/a
and fertilizer applied at the rate of 200 1lbs of 27-14-0 per acre. The herbicides
were applied with a 15 foot tractor mounted sprayer at the time prescribed by the
label for each of the herbicides used. Three hundred and fifty-sevensq ft was har-
vested with a Heme 125 plot conbine for yield determinations.

RESULTS AND DISCUSSTIOI:

Diclofop at .75 lbs/a gave the most effective weed centrol. Diclofop effective-
ly controlled Setaria sp. lNone of the other herbicides we used pave any control of
the Sataria sp. e did note a lower amount of Sataria sn. in the chec!s than in the
other treatments. This is probably due in part to the competition from wild oats
and barley. There were 14.9% wild oats per sqaure foot in the chec!c and 1.5 in the
diclofop treatment. Triallate treatments reduced the yields below the check, and
rave fair control of wild oats when comnared to the checl:.




Ks

VRS
-19- 3
Table 1 o Comparison of Triallate, Difenzoquat, barban and diclofop for control
of weeds and effect on yields in Ingrid barley. WNorthwestern
Agricultural Research Center, Kalispell, MT in 1979. Field No. R-9.
Date seeded: May 14, 1979 Date harvested: August 7, 1979
Harvest area: 357 sq. ft.
Rate Yield Weed Count/sq. ft.
Treatment #/A Bu/A Wild Oats Foxtail
Triallate 1.25 48.3 3.3 12.2
Barban 31D 74.9 4.3 132
Diclofop .75 69.9 1.5 0.0
Difenzoquat .75 78.4 Tl 7.8
Check 51.2 14 .8 1.5
APPLICATION DATA:
Chemical: triallate diclof'op/barban difenzoquat
Date: 5/38/79 6/3/79 6/35/?9
Air temperature: ?OOF 680F 600F
Soil temperature: 63°F 65T 76°F
Humidity: 249 30% 10%
Wind velocity: 0-3 mph 0-5 mph 2-4 mph
Nozzle: 730154 800067 (barban) 730154
' 730154 (diclofop)
Volume/PSI 20 gpa/40 7.59 gpa/45(barban) 20 gpa/40
20 gpa/40(diclofop)
Growth stage: post plant 1-3 leaf stage 5 leaf stage (wild oats)

(wild oats)
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TITLE: Time of application and incorporatinn of triallate and its effect
on spring wheat yield.

PROJECT : Weed Investigations 1S 754

YEAR: 1979

PERSOMITEL : Leader -~ Vern R. Stewart

Technician -- Todd K. Feener
Cooperators - lleed Research Comnittee :4AES
i‘lontana 'heat Research & ‘ar'eting Committee
Chemical Company Research & Developunt Representatives

LOCATIOI: Northwestern Agricultural Research Center Field !lo. Y-3

OBJECTIVES: 1. To determine which tool is the nost effective in the
incorporation of triallate.

2. To determine the effect of the triallate on Fielder spring
wheat when applied pre plant incorprrated or post plant
incornorated.

MATERIALS AND I"ETHODS *

Field machinery was used to c¢onduct this study and the following tools were
used:

Treatment 1 -~ A ilorris cultivator consisting of sweeps, rod and mulcher were
used to incorporate triallate pre plant.

Treatment 2 - An International vibra shank cultivator consisting of sweeps and
a mulcher were used to incorporate triallate preplant.

Treatment 3 -~ A spike tooth harrow which was used to incorporate the herbicide
triallate after planting prior to . energence.

Triallate was applied at the rate of 1 1b/a to treatments 1 and 2 and then in-
corporated. The entire area was then paclred with a brillion pacler and Fielder vheat
seeded at 60 lbs/a. Triallate was applied at the same rate for treatrnent 3 and in-
corporated with a spike tooth harrow with two harrowings with the second one at right
angles to the first harrowing.

Harvest was conducted with a 13 foot International harvest combine. The area
harvested for each treatment was .16 acre. Yields did not vary significantly one
from the other, however the lowest yield was where we used the International vibra
shank. Yields fro: the iorris cultivator and the spiked tooth harrow were equal.
Tiller counts were the highest where we used the liorris cultivator and the least with
the spike tooth harrow. Tillers per :Dplant _ . were greater where we used the spik-
ed tooth harrow. Table 1.

There was not a high wild oat population in this field however we seemed to get
equal control of wild oats with all techniques of incorporation.
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Table 1 . Evaluation of different incorporation techniques of pre and post
plant applied triallate in Fielder sprine wheat. Northwestern
Apricnltural Research Center, "alispell, I"T in 1979.
Date seeded: i‘ay 15, 1979 Date harvested: September 17, 1970
Size of plot: .16 acre
Wild Oat Plot Yield Per Sq. Ft, Average 1o,
Local Technique Control Wt.# Pu/A Plants Tillers Tillers/Plant
Horth torrist’
cultivator Very Good 1000.0 104,2 49.1 T.6
Center Vibra Shank2’
cultivator Very Cood 065.0 100.5 55.9 9.5
South Spike Toothgf
harrow Very GCood 1000.0 104 .2 57.7 10.3
APPLICATION DATA:
Date: 5/&5/79
Air Temperature: GSOF
Soil Temperature: 54°F
Humidity: 30%
Wind velocity: 0
Volume: 20 mpa
Mozzles: 750134
PSI: 40

1/ Preplant incorporate with 'lo

2/ Preplant incorporate with Vibra Shan'- Cultivator.

rris Cvltivator.

3/ Post plant rre emerpence incorporate with a spi'e tooth harrow.
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TITLE: Chemical weed control in new seedlings of alfalfa
PROJECT : Veed Investigation (i85 754
YEAR: ig79
PERSOI"TLL: Leader - Vern R. Stewart

Technician - Todd 7. "eener
Coorerators - VYeed Nesearch Conmittee, MAES
Chemical Company Research & Development Reps.

LOCATIO : 'orthwestern Agricultural Research Center, Field X-5
OBJECTIVE: To find a herbicide that will effectively control weeds,

season long, in new legure seedings.

MATERIALS A'D [TPTHODS :

Herbicide treatments were applied prior to seeding and incorporated in rows 3-6
inches deep with a tandem disk, All materials were applied with a research type
plot sprayer in aqueous solution. Herbicides used are listed in Table 1. Each plot
was .02 acres (50' x 594'). Plant counts were obtained to study weed control and’
crop injury. PHarvest samples were taken at rando~ and analyzed for alfalfa and weed
content.

The test area was irrigated three tires durina the growing season.

RESULTS AN'D DISCUPSION:

The EPTC treatment was the highest in yield with 1.2 T/A. The vernolate treat-
rent had a yield of 1.03 T/A and the check was the lowest at .%® T/A., The percentage
of weeds as related to hay was the highest in the check and the lowest in the EPTC
treatment. !‘ore plants were found per scuare foot in the vernolate treatments and
the check indicating some seeding reduction because the EPTC treatment.

The phytotoxicity was equal throughout and this probably resulted from the ap--
plication of 2,4-DE as an overall general weed control following emergence of the
alfalfa. We did not secure the sealing effect readings caused sometimes by the
thiocarbamates.
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Table 1 . Products used in lemme herbicide studies.

Common Trade

Name Name Chemical Name Company
vernolate Vernam S-propyl dipronylthiocarbamate Stauffer
EPTC Eptam S-ethyl dipronylthiocarbamate Stauffer

Table 2 . Comparison of vernolate and EPTC for weed control and the effect on
vields in a new seeding of alfalfa. TIorthwestern Agricultiral Research
Center, alispell, MT 1979, Field Fo. X-5. Plot size: .6 acre.

Alfalfa % Composition lleeds Prg;ent/
Rate Yield % Alfalfa Yield T/A 1/ Plants/ sq. ft. =

Treatment #/A T/A 2nd. Cut. 2nd Cut. 2/ 3/ 4/ sq.ft. 6/ 7/ 8/ 9/ 10/
Vernolate 4 2.35 293.5 .96 1.3 .9 4.3 23.2 3.4 .25 .13 .13 .13
EPTC 4 257 95.7 1.05 B 1.2 2.7 21.4 1.3 .13 .25 .13 .0
Check 0 2.22 90.6 .90 .2 2.5 6.0 21.8 8.0 .25 .75 .25 .0

X 2.38

i .839

S.E.x .056

L.S.D.(.05) N.S.

c.V. 5.25

1/ Percent composition (2nd cutting only) Composition determined by weight.
~ 2/ broadleaves
3/ grass
4/ miscellaneous
5/ Weed species
~ 6/ fanweed (Thalspi arvense (L.))
7/ quackgrass (Agropyron repen (L.))
B/ pigweed (Amaranthus retroflexus (L.))
9/ lambsquarter (Chenopodiun album (L.))
10/ catchfly (Silene noctiflora (L.))
11/ F - value for treatment comparison

APPLICATION DATA:

Date: 5/25/79
Nozzles: 730154
Pressure: 40 psi
Volume: 20 gpa
Wind: 0~3 mph

Chemicals incorporated immediately after application with tandem dislk.
Alfalfa seeded first day after anplication at 10--12 1lbs/a.
2,4-DB applied 6/25/79 for broadleaf control.
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TITLE: Chemical ¢ontrol of weeds in potatoces
PROJECT : Weed Investigations 1S 754
YEAR: 1979
PERSONNEL: Leader - Vern R. Stewart

Technician - Todd K. Keener
Cooperators - lleed Research Committee MAES
Chemical Company Research & Development Reps.

LOCATIOI: lorthwestern Agricultural Research Center, Field X-2
OBJECTIVES: 1. To measure effectiveness of certain herbicides for the

control of weeds in potatoes.
2. To determine the effect of these herbicides on potato yields.

MATERIALS AND IMETHODS:

Three preplant herbicides, three pre emergence herbicides, one post
emergence herbicide, and various combinations were tested on Russet Burbank potatoces.
Preplant herbicides were applied and incorporated 3-6 inches deep three days prior
to planting. The post plant pre emergence herbicides were applied 19 days after
planting and the post emergence treatments were applied 25 days after planting when
the potato plants were 3-5 inches high. All chemicals were applied with a research
type tractor mounted sprayer, to 4 rows, 30 feet long (360 sq. ft.). Potatoes were
planted with a 2-row Iron Age Planter. Polyram was used as seed treatment, and
Di-syston at 20 1lbs/a was applied as a side band treatment for insect control. One
row per plot was harvested, weighed and graded to secure yield and grades of pota-
toes. Field observations and weed counts were taken throughout the growing season.

RESULTS AND DISCUSSION:

There were no significant differences found in yields, grades and
total weights of the various treatments of potatoes in the study. The differences
were not statistically significant, however we did note some differences that we
feel are worthy of mention. The combination of EPTC and R40244 resulted in the
highest yield in this test, with 322.9 cwt/a. This is contrasted to the lowest
yield for the unweeded check, which was 228.7 cwt/a. Of interest was the yield
reduction we found with diclofop. At the .75 1lbs/a rate we had 310 cwt/a, and as the
rate of diclofop was increased yields decreased as follows; 1 1lb/a was 260 cwt/a,
and 2 lbs/a was 255.3 cwt/a. The 1 1b/a and 2 1b/a rates of diclofop were lower in
yield than the cultivated check. These data show that the 4 1lbs/a of EFTC had more
adverse effect on vigor and yield than 4 lbs/a of vernolate. Also, vernolate gave
better overall weed control than the EPTC. The data showed that EPTC plus extender
gave us better weed control than the EPTC alone, also less plant injury. Cycolate
at 4 1bs/a was slig htly higher in yield than vernolate, however there was some very
slight phyto, but the weed control was excellent. Cycolate yields were higher than
EPTC, however these differences are certainly not significant. The combination of
metolachlor with metribuzin increased weed control slightly, but yields were affect-
ed adversly when comparing this with metribuzin alone. R40244 alone and in combin-
ation with EPTC did not give as effective weed control as the other products used in
the study.
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Table _1 . Chemicals used in this experiment.
Trade Name
Common Name or Other Chemical Name Company
cycolate Ro-Neet S-ethyl N-ethylthiocyclohexane carbamate Stauffer
diclofop Hoelon 2-|%-(2, 4-dichlorophenoxy)phenoxy | pro- American
panoic acid Hoechst
EPTC S-ethyl dipropylthiocarbamate Stauffer
metribuzin Sencor 4-amino-6-tert-butyl-3-(methythio)-as- Mobay
triazin-5 ME] -one
metolachlor Dual 2-chloro=-N=-(2-ethyl-6-methyl phenyl)-N- Ciba-Giegy
(2-me thoxy-1-methylethyl)acetamide
R-40244 1=(m-trifluoreme thylphenyl)-3-chlor-4- Stauffer
chloromethyl-2-pyrolidone
vernolate Vernam S-propyl diprooylthiocarbamate Stauffer
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Table 2 . (con't)

APPLICATION DATA:
Preplant Incorporated Pre emergence sprays Post emergence

Growth stage:

Date: 6/&/79 6/30170 6/36/70
Air temperature: 5" F 59°F 90°F
Soil temperature : 75°F 61°F 21°F
Humidity: 249, 48% 49

Wind velocity: 2--5mph 3-6mph 3-4mph
Nozzle/PST £003/32 a003/32 7003/32
Volume 25.9 25.9 25.9

Cultivatec chec!:s weeded: 7/18, £/1/79
potatoes just fully emerged 3--5" high at post emergence stage.
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TITLE: Herbicide evaluation on fababeans
PROJECT: Weed Investipations MS 754
YEAR: 1979
PERSOITNEL : leader -~ Vern R. Stewart

Technician - Todd . Keener
Cooperators -- Weed Research Committee MAES
Chemical Company Research & Development Representatives

LOCATION: Northwestern Agricultural Research Center, Field R-9.
OBJECTIVES: 1. To determine what herbicides would effectively control

weeds in fababeans.
2. To determine the effect of the herbicide on yield.

MATERIALS AND METHODS:

Three herhbicides were evaluated for weed control and their effect on
the yield of fababeans. All three were apnlied prenlant incorporated. Profluralin
and metolachlor were also applied post plant pre emerpence. The preplant treatments
were incorporated 3-6 inches with a tandem dis!' immediately following application.
All herbicides were applied with a research type tractor mounted sprayer on lay 22,
1979, The beans were planted immediately following the prenlant incorporation of
herbicides. The post plant pre emerpgence herbicides were applied after planting.
Weed scores were obtained June 28 and July 6, 1979. Five and six weel's after appli-
cation, respectively.

RESIILTS AND DISCTISSION:

There was considerable variation within the stands which can be at-
tributed to incorporation and the planting techniques. The beans did not emerge as
quickly in the compacted areas (tractor tracks). This anpeared across all plots
perpendicular to the seeded rows. This resulted then in somewhat poor stands and
probably is responsible for the wide variation in yield and the excessive high C.V.

Yields ranmed from 648.2 lbs/a from the check up to 1718.6 lbs/a
for the metolachlor treatment at 2 1lbs/a post emergence. Even with the wide snread
in yield the analysis showed that the yield data were not significant, however there
is some indication that we did obtain some weed control that resulted in increased

fababean yields.

There was a high percent of quaclprass in the test area. There was
some evidence of control of quacligrass by herbicides, however I think that was be-
cause of the erratic stand.

Setaria sp. was probably the most vniform weed in this study. Ve did
pet from poor to good control of Setaria sp. There apain these results are very
erratic. The metolachlor seemed to give us our best control of Setaria sp. I think
it is interesting to note that the proflualin as a nost emergence non incorporated
seemed to give us good control of both Setaria sp. and T question that this really
occurred.

In general I would rate this stndy as being very inconclusive and
should be repeated another year.
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Table 1 . Chemical used in this experiment.
Trade Name
Common Name or Other Chemical Name Company
metolachlor Dual 2-chloro-ll-(2 ethyl-6-methylphenyl)-N- Ciba-Giegy
(2-methoxy-1-methylethyl)acetamide
profluralin Tolban N-(cyclopropylmethyl)-o,a,a-trifluoro- Ciba-Biegy
2,6-dinitro-N-propyl-p-toluidine
trifluralin Treflan a,a,a~trifluoro-2,6~dinitro-N,N- Elanco
dipropyl-p-toluidine
Table 2 . Effect of herbicides and time of application on faba bean yields and
weed control. Northwestern Agricultural Research Center in 1979.
Field No. R=9.
Date seeded: May 22, 1979 Date harvested: September 28, 1979
Size of plot: 16 sq. ft.
- Weed Control (Percent)
Rate Yield Quaclk- Fan- False Wild
Treatment #/A Lbs/A grass Setaria weed Flax Buckwheat Henbit
Tr'ifluralin,ll; .50 1536.5 67 65 55 51 0 88
TrifluralinTy D 1262.4 78 58 30 51 100 0
TrifluralinTy 1.0 1634.6 91 77 80 92 100 50
ProfluralinTy .15 1706.6 40 63 50 89 50 75
ProfluralinTY 1.00 1040.4 73 12 55 30 0 0
ProfluralinTy 1.50 1298.4 9 81 35 81 100 63
MetolachlorT? 2.00 1530.5 73 21 70 43 50 0
MetolachlorTy 2.50 1400.5 93 59 55 0 0 75
MEtolachlor—y 3.00 992.3 76 26 25 0 0 75
Profluralinﬁy o 1444 .5 20 90 55 70 0 25
Profluralinﬁy 1.00 1254 .4 18 T4 0 82 100 63
Profluralinﬁy 1.50 1196.4 33 69 25 68 100 63
Metolachlor= 2.00 1718.6 49 82 80 95 0 75
Metolachlovﬁy 2.50 1176.4 87 04 95 95 0 an
Metolachlor= 3.0 1054 .4 40 &1 55 73 0 88
Check 0.0 648.2 0 0 0 0 0 0
i3/ 1305.94 Spray Application Data: Pre Post
F= .87713M8 Date: 5/55/79 5/32/79
S.E.x 310.52009 Air Temperature: 65 F 85 F
L.S.D.(.05) £95.847 Soil Temperature: 62 F TTF
C.V. % 23.78 Humidity: 27% T%
Wind velocity: 0-3mph 0-2mph
1/ P“epl‘“‘;t i“;‘“‘p""ated Nozzles/PSI: 8003/32  8003/32
2/ Post plant Pre emergence Volume : 25.9gpa 25.9gpa

3/ F- value for variety comparison

leed pressure

Quack - moderate; false flax - moderate;
Setaria - heavy,; wild buckwheat - very light;
fanweed - light; henbit - light.

throughout test:
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TITLE: Weed Control in "Sod-Seeding" Lepumes
PROJECT: leed Investigations MS 754

YEAR: 1979

PERSONNEL : Leader - Vern R, Stewart

Technician - Todd K, Keener
Cooperators - Veed Research Committee, MAES
Chemical Research and Development Representatives

LOCATION: Northwestern Agricultural Research Center, Field No. P-2 and P-3.
OBJECTIVES: 1. To determine what herbicides alone and in combination will effec-

tively control existinm vepetation and subsequent germinating
weeds in sod-seeding lerumes.

2. To find a rate of glyphosate that will control existing vegeta-
tion and determine if a surfactant increases effectiveness of
glyphosate therby enabling the use of lower rates.

MATERIAL AND METHODS :

Herbicides were applied in the spring of 1978 and 1979.to established
stands of alfalfa-orchardgrass-bluegrass pasture, Plots were 10' x 30' in the com-
bination experiment and 10' x 16' in the glyphosate rate study. All herbicides were
applied with a research type tractor mounted sprayer. Broadleaf weed species in the
study were predominantly sherpherdspurse (Capsella bursa-pastoris), dandelion (Tar-
axacum officinale), broadleaf plantain (Plantago major), and trefoil (Lotus corni-
culatus)., Grasses studied were orchardgrass (Dactylis glomerata) and bluegrass (Poa
partense). Plant and weed counts were made in the 1979 combination chemical experi-
ment, as were plant viror rates for alfalfa and percent occupancy. Harvests were
made as required in each experiment. Composition of each plant species was deter-
mined by weight, and recorded as a percentage.

RESULTS AND DISCUSSION:

Glyphosate and other chemical 1978-79 - Observations and species
separations indicated that alfalfa compositions for most of the treated plots remain-
ed the same or were hirher in the second year harvests. The first harvest for the
plots treated with glyphosate and buthidazole (1.5 1lbs/a and .5 1lbs/a) had lower
levels of alfalfa due to high populations of grass. Carry over of weed suppression
from previous year was excellent due in part to the competitiveness of alfalfa. The
check plot contained about 30% alfalfa.

The grass percentages were slightly higher this year for most treat-
ments and were excessive in the first harvests of the glyphosate plus buthidazole
treatment (Table 1). Grassy weed pressure was reduced or remained static in later

harvests.

Broadleaf populations were less in the first 1979 harvest when compar-
ed to the previous year. Broadleaf growth was accelerated after the first cut re-
sulting in higher percentages in the second cutting and were less in the last harvest

(3rd cutting).

43
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Results and Discussion (con't)

The lowest yielding treatment was slyphosate plus buthidazole (1.5
lbs/a plus .5 lbs/a), This could in part be due to the early spring establishment
of grasses in this treatment. All other treatments were similar in yields, which
ranged from 6,42 to 7.07 T/A (Table 2),.

Yields from the glyphosate plus EPTC treatments(I;B 1bs/a and 3.0
1bs/a) were the highest and the check the lowest, Table 2.

Glyphosate and other chemicals 1979 - Stand reductions were noted in
an early observation. Glyphosate plus EPIC (1.5 1bs/a plus 3.0 lbs/a) and glyphosate
plus R40244 (1.5 lbs/a plus ,5 1lb/a) reduced the number of alfalfa seedlings per
square foot, Table 3. All treatments had 1less plants per square foot when a
second count was made. The glyphosate~EPTC combination treatment was still signifi-
cantly less in the second plant count.

Broadleaf weed populations were high in this experiment. Adequate
weed control was obtained with the glyphosate plus R40244 treatment. This treatment
had the preatest plant vigor, preatest plant height and stand uniformity.

All treatments had at least 92% alfalfa occupancy in the first measure-
ment. Table 3. The occupancy percentages were reduced when measurements were made
18 days later,

Alfalfa composition was less at the first harvest, but at the second
harvest all treatments execpt the check were higher in alfalfa composition, Table 4,

A high population of trefoil was noted at the first harvest in the
check, and moderate levels in the glyphosate (1.5 lbs/a), and rlyphosate plus napro-
pamide (1.5 1lbs/a plus 1.0 1lbs/a) treatments. The populations of trefoil decreased
throughout the entire test area prior to the second harvest, Table 4.

; Two harvests were made during the season. The mean for the pure alfal-
fa was 1.07. The hiphest yield was obtained from the combination of rlyphosate at
1.5 1b/a and R40244 at .5 1b/a, Total hay yield was .95 T/A for the check and 2.04
T/A for the plyphosate + R40244 combination. This would.indicate that we did pet
control of unproductive species with the glyphosate + R40244 and the alfalfa did come
on vigorously to give us a high yield. Table 5.

Glyphosate, surfactants, and stage of growth, 1978-1979 - In the first
harvest we found that alfalfa percentares were increased with the addition to glypho-
sate of a surfactant at .75 1b/a and 1 1b/a rates. However, at the 2 1b/a rate there
were not any differences in percentape when a surfactant was added. Higher percent-
ages of alfalfa were obtained when the herbicides were applied at the 7-8 inch stage
of growth, however these differences were not statistically significant. There were
no statistically significant differences in the percentage of alfalfa between treat-
ments, except the check, In the third harvest, percentages of alfalfa were signifi-
cantly different when glyphosate was used at .75 1b/a and also the check. However,
the remaining treatments were found to be non-significant, The alfalfa percentages
were less at 2-3 inches than the other two stapges of prowth at the third harvest,
Table 6.




Results and Discussion (con't) =

At the first harvest we had less grass at the 7-8 inch stage of growth,
The second harvest this difference was not found, however in the third harvest we
found that glyphosate applied at 10-14 inches we did have a significant increase in
grass percentage. Crass percentages were higher where we used glyphosate without a
surfactant. Table 7.

Percentage of weeds were found to be non-significant at all stages of
harvest and all treatments., Table 3,

Herbicides applied at the 7-8 inch stage of sprowth resulted in higher
total pure alfalfa production. However, these differences were not found to be sta-
tistically significant. It is interesting to note that as the rate of glyphosate was
increased without a surfactant we increased the yield of alfalfa, However, with the
addition of the surfactant to the .75 lbs/a of glyphosate rate we. did have a higher
yvield of alfalfa than we had where we used 1.0 1lb/a of rlyphosate, However, these
differences are not statistically sirmificant. The only differences found that were
significant were the 2 lbs/a of rlyphosate with the surfactant, the .75 1lbs/a glypho-
sate which was sipnificantly lowver, and the check. Table 9.

The hay yields are fairly well correlated with the pure alfalfa stand
yields except for the check. This can be attributed in part to the extremely high
yield from this location, also it should be noted that there was no differences in
growth stage when total hay production was measured.
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Table _ 1 . Effect of glyphosate in combination with various herbicides on second
year species composition,

Species Compositioﬁgg :
Rate 1st Harvest 7/2/79 2nd Harvest 8/17/79 3rd Harvest 1073770
# AE/ % RI- % % Broad- % Al- % % Broad= ¥ Al= ¥ ¥ Broad-
Herbicide Acre falfa Crass leaves falfa Grass leaves falfa Grass leaves

Glyphosate 1.5 90ar 8 2 9%5a 2b 3 98a 2b  1b
Glyph?§ate + 1ad
EPTC— 3.0 95a 4¢ 1 92a 2b 6 94a 5h 2b
Glyphosg?e + | %)
R40244~ .5 93a 5¢ 2 93a 5b 2 96a 2b 2b
Glyphosate *5 1.5
napropamide— 2.0 96a 3c 1 88a 9h 3 97a 2b 1b
Glyphosate +2/ L
buthidazole= .5 69b 30b 1 91a &b 5 91a &b 2b
Glyphosate - 15
R40244 + 5/ 5
napropamide— 2,0 97a 2c 1 97a 1b 2 99a 1b 1b
Glyphosate + Th
buthidazole 3, 5
napropamide— 2,0 91a 6ec 3 96a 2b 2 92a 7b 1b
Check 0 12c 85a 3 46b  48a 6 35b 60a 6a
Mg;ﬂ 79.5 17.8 1.8 87.3 8.9 3.7 87.5 10.7 2.0
F= 31,305 18,00
_ 30.87%% 2,14 7.33%%6,58%% 1,31 25,07%% 5.45%
S.E.x 5.146 5.130 658 6,219 6.165 1.612 4,347 4,738 .628
L.S.D.(,05) 13.172 , 15.781 N.S. 11.126
13.13 N.S. 15.919 12.138 1.608
C.V., % 6.47 28.80 35.71 7.128

68.98 44.10  4.97 bh.46 31.92

1/ Granular EPTC, mixed with seed

2/ Tank mix _

3/ Species composition determined by dry weight; hand separation of a 500 gram

sample for all harvests.

4/ Treatment means in the same columm followed by the same letter are not

T significantly different at the 0,05 probability level according to Duncan's
Multiple Range Test.

5/ F = value for treatment comparison

Indicates statistical significance at the 0.05 level.

#! Indicates statistical significance at the 0,01 level,
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Table 2 ., Effect of glyphosate in combination with various herbicides on second
year yields in sod-seeded alfalfa,

— Lic /
Total Hay Yield,Tons/Acres’ < RITalla Yield Tons/Acrar>
Rate # Cutting Cutting
Herbicide A.E,/A First Second Third Total First Second  Third Total
Clyphosate 1.5 3.61a 2.3%ab 1.24a 7.19a 3.24ab 2.23ab  1.21a 6.68a
Glyph?;ate B 1.5 . : ; "
EPTC— 3.0 4.08a 2.14bc 1.30a 7.52a 3.88a 1.98abc 1.21a 7.07a
Glyphosa e + 1.5 : ¥ : y
R40244= .5 3.5%a 2.,48a 1.,33a 7.31a 3.25ab 2.30a 1.28a2 6.83a
Glyphosate *5 1.5 : .
Napropamide— 2.0 3.,52a 2.13bc 1.32a 6.96a 3.39ab 1.87bc  1.28a 6.54ab
Glyphosate *5 15 : . !
buthidazole= .5 4.,08a 1.92¢ 1.28a 7.28a 2.84b 1.76¢c 1.16a 5.76b
Glyphosate - 1.5
R40244 2/ 5 ;
napropamide= 2.0 3.65a 2.24ab 1.16a 7.05a 3.54ab 2,18abc 1.14a 6.86a
Glyphosate + 1.5
buthidazole 3 5
napropamide— 2.0 3.44ab 2.26ab 1.23a 6.93a 3.13ab 2,17abc 1.12a 6.42ab
Check 0 2.82b .76d .31b 3.90b 3¢ .37d .13b 81c¢
Megn 3.59 2.03  1.14  6.76 2.95 1.86 1.07 5.87
= 3.80%% 30,93%% 38,0724 ,96%123,11%423,59%% 39,59%4704 98
S.E.x .204 .097 .064 .235 .230 .129 061 24811
L.S.D.(.05) 522 248 . 165 602 .590 y332 . 156 .63509
c.v, 5.69 4.77 5.63 3.48 7.82 6.98 5.73 4,23
1/ Granular EPTC, mixed with seed
2/ Tank mix

3/ Total mixed hay yield (considerings all components; alfalfa, grass, broadleaves,
and miscellaneous), : )
4/ Legume hay yield (considering just alfalfa components) mean of four replications.
5/ Means in the same.column followed by the same letter are not significantly .

~ different at the 0.05 probability according to Duncan's Multiple Range Test.

6/ F- value for treatment comparison. .

¥ Indicates statistical significance at the 0.05 level.

#% Indicates statistical significance at the 0.01 level,
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Table 3 . Effect of glyphosate in combination with various herbicides on alfalfa
stand establishment and broadleaf populations.

/

I."J Alfalfa
' Plant Counts % Occupancy
/ Plants/sq. ft, Alfalg9 of Alfalfa
Treatment { 1-Count 2-~Count Number Vipor—~" 1-Count 2-Count
Rate # 6/25/79 7/13/79 Brgadleavesg/ (1-10) 6/25/79 7/13/79
Herbicide AEL,/A 3/ 4/ 3/ 4/ FtT 7/23/79=" 7/23/79 3/ 4/ 3/ 4/
Glyphosate 1.5 52.3a 24 ,6ab 81.8ab 8.0 95.5a 86.0a
Glypho§?te -+ 1.5
EPTC—- 3.0 35.3c 19.9¢c [ 61.0bc 7.0 92.3a 77.0b
Glyphosa§9 + 1.5 [
R40244— L25 42.8bc¢ 27.0a | 15.1d 9.5 94,0a 86.0a
Glyphosa§9 + 1.5 f
R40244= .50  36.9c 21.8bc | 7.4d 8.5 92.0a 84.5a
Glyphosate + ,, 1.5 ;
Napropamide— 1.0 42.,6bc 24 .4abe 53.Tc 7.8 94.8a 85.3a
Glyphosate + oy W5 [
Napropamide— 2\0 46.3ab  26.4ab 41.9¢c 8.8 96.0a 85.3a
\
Check 0\ 34.7c 1.3d/ 85.7a 0 87.8a 9.8c
"\
Fgan " 41.6 20.8 49.5 93.2  73.4
= _ 6.65%% 35 504 17.57%% .06 189.31"%
S.E.x 2.504 1.499 7.230 11.337 2.053
L.S.D.(.05) 6.799 4,070 19.634 N.S. 5.574
C.V, % 6.03 T2% 14 .62 12.167 2.797

1/ Granular FPTC mixed with seed.

2/ Tank mix

3/ Six, three foot counts/plot; mean of four replications

4/ Treatment means in the same column followed by the same letter are not sipnifi-

~  cantly different at the .05 probability level according to Duncan's Multiple
Range Test.

5/ Number of broadleaves occupying a 1' square -~ 3 counts/plot; mean of four

~  replications.

6/ Vigor scale (1-10) 10 = normal healthy plants; O = no plants or dead plants
7/ F-value for treatment comparison
“* Indicates statistical sipgnificance at the .05 level
#% Indicates statistical sipgnificance at the .01 level
Application Data: Date = 6/8/79 5 Air Temperature = 68°F
Soil Temperature = 65 F Wind Velocity = 2-4 mph
Humidity = 33% Volume = 25.9 gpa
Nozzles = 8003 Pressure = 32 psi

Stage of growth = pasture was mowed the day before after
being prazed down, 1-13 " tall, all
vegetation

Fertilizer = 200#/a 0-48-0, 9/14/79
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Table & . Effect of glyphosate in combination with various herbicides on first

year species composition,

al
Species Composition—

First Harvest 8/21/79 Second Harvest 10

75775

Rate # ~ % 47 % &4/ ?'Broag %4/ %4/ T4/ % Proa
Herbicide A.E./A Alfalfa Crass leaves— Trefoil Alfalfa Grass leaves— Trefoil

% 4/

Glyphosate 1.5 52.1b 5.2b 20.6ab 22.3ab 96.0a 1.1 3.0 -
Glypho§9te “ 1.5
EPTC= 3.0 46,70 11.2b 31.1la 11.0b 88.0a 3.6b 7 8:3 1.9
Glyphosaég -+ 1.5 :
R&40244— .25 79.1a 3.7Tb 7.5bc 9.7b 96.6a 1.3b 2.0 .2
Glyphosa£9 - 1.5
R40244— .50 84.6a 10.1b 2.0c 3.3b 96,32 2.7b 1.5 -
Glyphosate + 2/ 1.5 . . .
Napropamide—= 1.0 53.3b 13.9b 13.4bc 19.3ab 91.5a 4.1b - 4.4 -
Glyphosate + 1.5
Napropamide= 2.0 73.3a 5.7b 9.5bc 11.6b 95.4a 1,2b . 3.5 -
Check 0 6.3c 34.1a 20.5ab 39.1a  30.7b 61.hka 5.0 2.9
Megn 56.5 12.0 14.9 16.6  84.9 10.8 3.9 =
= _ 25 .2274%5 ,18%% §_885#" 3,3006%%17,34#%13,11%% 1 ,655NS -
S.E.x . . 5.562 4,570 4.054 6.458 5.789 6.179 1.789 -
L.S.D. (.05) 15.101 12.225 11.008 17.536 15.718 16.777 N.S. -
evs % 10.316 38.176 27.182 38.864 6.817 57.437 45.58

1/ Granular EPTC, mixed with seed
2/ Tank mix

3/ Species composition determined on dry weight basis: hand separation of a 500

gram sample for both harvests.

4/ Treatment means in the same column followed by the same letter are not signifi-
~  cantly different at the 0.05 probability level according to Duncan's Multiple

Range Test.
5/ Fe value for treatment comparison :
%  Indicates statistical significance at the .05 level,
##+ Tndicates statistical significance at the .01 level.
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Table 5 . Effect of glyphosate in combination with various herbicides on first
year sod-seeded alfalfa yields,

Hay Yield

Alfalfa Yiel
Tons per Acr

£/

o

Total

Tons per Acregf
Second
Harvest Total
5/ 5/

36abc2’ 1,342

.31abc 1;43c

.86c2/

;810

1.T4a

1;b2bc

1.34ab
.13d

Treatment
Rate #
Herbicide AE,/A
Glyphosate 1.5
Glypho§9te + 1.5
EPTC- 3.0
Glyphosa£9 - 1.5
R40244—~ .25
Glyphosa&; + Ta5
R40244= .50
Glyphosate - 5/ 145
Napropamide— 1.0
Glyphosate =+ 2/ 1.5
Napropamide— 2.0
Check 0
M
"
S.E.x .. .
L.S.D.(.05)
cC.V. %

1/ Granular EPTC, mixed with seed

2/ Tank mix

.52ab 1.87ab
.5ba 2.04a
4A2ab 1.58bc
J47ab 1.68abe
.16¢c .95d
.40 1.56
3.448% T o643
.07359 130
.1998 .354
18.41 8.38

3/ Total mixed hay yield (considering all components;

and trefoil).

4/ Legume hay yield (considerin

four replications.

1.07
14 475
. 145
.393

13.49

rrass, broadleaves, alfalfa

g Jjust percent alfalfa ( total plot yield i, mezan of

5/ Means in the same column followed by the same letter are not significantly
different at the 0.05 probability level according to Duncan's Multiple Range Test

6/ I'- value for treatment comparison. —_—
* Indicates statistical significance at the 0.05 level.
%+ Indicates statistical sirnificance at the 0,01 level.



‘989 aduey aTdT3TNN S,usdung 03

HJuTpJodoR ToAdT A3TTTqeqouad G0'0 8Y3 38 jUedsJJTP ATJUBROTJTUSTS J0U 9JB J9339T aues oyj Aq PorOTTIO] (3seAdey _
sues °Yj} J0J) SJUSUiRaL] SSOUOER paJedoAe SURSWl 9Pe3S U3M0Jdu pUB ©Fe]S U3MOJd SSOJOB DeUBJOAR SUESU qUaw)esd] /¢

‘388 aduey STdIJTNH §,URdUN( 03 JUTPJIOIdE TaasT A3TTIqRqodd G0*(Q 8y} 3e JUBID JITD

AT3uedTJTUITS J0U aJde Jo339] awes ayj Aq PaMOTTOJ (3S9AJdey yoee JoJ) odels dnodad yoes UTY3TM SURaWl juamwWlead] \M
*suotjedtrdsa 99ay3 Jo uesw ‘3seadeq gad oydues wedd 0 Jo UoTjededes puey :STSEq JUITOM Ld] /L
4 q9°28 ®B9'68 4E£°8L BL'G8 BG LG eg gl BO*LL ®0'08 e0°€9 \mcmmz
' 08°LS  Q6°Ly Q0°9S QqS°LS  QE"9S AQS°Sh qL°O0L 96°85 P0'S2 q0°LE qo°ee P0°22 0 A994)
B6"H6 BH'G6 BL'96 BG'26 BOH'H6 BH'GH BSG'ES BG°G6 BO'06 ®BO'B8 ®BO'26 QBO'83 00°2 3uUE3dRjINg
+ o3esoydAT)
B0"H6 BO'EG BE'LO6 ®BL'LG6 B8'LB eh'E6 ®BG'HE Qqenp*G8  BO'06 B0'28 ®BO'2H B0"G6 00°2 a3esoydATH
qep*l8 ®BZ°H8 BZ'E6H ®BO'G8 BO'L6 BH°H6 ®BL'S8 QBE°68 qBO'6L BO'HL BO'G6  ©90°69 00°L JuUE}OBJINg
+ 93esoydATH
qe6°L8 ®BO"88 ®BO'L6 ®BL°GL ®6°98 BB'L6 ®BG'Z26 OQBy°9L 2qQ0°LL  BO'LL ®BO°08 PO0°L9  00°L ajesoyd4TH
B8°68 By°G8 B6°96 ®BZTLB BY'98 BO'S8 BE'G6 qBS°6L qeQ'L8 BO"9L ®O°Z26 OQEO0*SL  GL° juejoejzang
+ 9ajesoydATH
qQ5°8L ®B9'H8 ®©BR'68 Q2'L9 ®BSG'L8 BL'68 ®BO'LB °Q6°89 O0°G9 ®BO'GL ®BO"98 po*ze GL® 93esoydAT
\Mun u7l=0L  u8-L ub=2 MIWH pl7l=0L  uB-4 ut=¢ .._h..mu_n u7l=0L  u8=L uE=2 v/ "a'y SpTOTqQJoH
Z ] J de } 93e
6L/3700 3R BBl Tyy 6L/ 71789588481 °B8ooeg 6./8278 8RB A8y S

Ve D

JTeJTY 3UedJad

‘ejleJIe jUsduad Juesh puUODISS UO 9JB3S Yiodd pos pue juejdejans ‘ajea ejesoydATs Jo 399333 * 9 aTqel



*4s9] adury oTdI3Tny S,uedung 03
dJutpaodde TeadT A3TTTqRqoad G0°(Q 8U3 3B JULJSIITP AT3UBOTJTUITS 30U aae 493397 awes ayj Aq POMOTTOJ (3saaaey
SUWES Sy3 J0J) sjuslijead] SSOJO® payedoAe Suesll 93e3S Yjiodd pUB 93838 UMOJJ SSOJOR DPaFeJdoAe sueoul jusuqeadl /¢

3891 aJuey STAT3TN §,ULdUNg 03 SHUTPJIODOO®R ToasT A3TTIqeqodd §0°Q oYl 3B JUSJISIJTP  _

AT3UEOTJTUYTS j0U dJB J9339T oues syj Aq PoMOTTOJ (388Adey UoBa JOJ) 94838 (3nodd YOEes UTYJTM SUedW JUSWRSJ] /2

*suoT3eOTTdad Sauyj Jo uesul ‘gEsAadey 294y3 JO yoes JOJ soTdures weds (0§ Jo uorjeJqedas pueq :SISeq JUITOM Aag /1

aL*Sl  qs'3  egU6l L2l ey’l B9° 3l qe0"hZ QqO0'SL  EBO"YE \mcmwz
& B6°Gh  BS'LG BQ'Oh BL°Gh ©Q'6E e2'lS ®=E°S2 B6'2y B2'EL ®0'89 ®O'GL ®BO9L 0 A28ud
! SIS qQ5't  qg’ Q2'S  qs8°L Q9* eg L °8°¢ AL°E q0°L Qq0'2 2q0°8 00*¢  3uejoBjJng

+ 23esoydLTH
ot h qQL*S  ql°*L q9'9 q9°g q0°*€ ®BL°OL oql*gl 9°8°¢G q0°€L qo°lL 20°€E 00°e 93280ydATYH
°6°0L  QqQ¥'EL 4l*S  qO*€ElL qE'h Q92 ®©6°¢ o0qh* L 0qE* Ll no.Pm q0*€ uno.wm 00°L  juejdejang

: : _ + ojesoydATH
om.op Q"6 QqE°L  Q8*6L QqQ2°6 qL*§ ®g'g °qeg’02 qL'Se  q0*92 qo*HlL  qO*SE 00"l o3esoydATH

| 99°8  Ql€l Q8'L  qL'0L qEOL  Q6°EL ®BLL  9Q8°GL °Q0°SL Q0’22 q0°Z ©040°lz GL®  9ue}oRjang
_ : + e3esoydATy

Q8°6L QS°€L qL°8 eg'LE QE'SL  qQ2'8 ey'g qez*62 9€°0E Q0°8lL 40’8 e0'99 GL° 23esoydATd
\MH u7l=0L  u8-4 ut=2c \mm ubl=0L uB=L nwE—2 \.m.m u7l=0L :@l_._._ ut=e ¥/t adtv @PTOTquaH
_ _Yimoan JO odels 43mody Jo adejg yjmody jo  63g3g # @3ey
6L/2/0L 3S9Adel pJIyl 6L/LL/8 3SaAadel puodag 6L/62/9 38eAdeH 38J4T]
. — —SSBJ) 3U80J9]
A<TA"

—

*ssedad juedouad Jsof puooss U0 ode}s YIMOJd pue jueldoejuans ‘ojed ejesoydATd JO 390314 * L OIQEL



t K]

B '3899 oduey oTdIITN}| S,uedung

03} SUTpJodoR TaAeT L3Teqoad §0°Q oUl 3e JuUsdejTp ATJUEdTJTUJTS 30U oJe J9799T oules ayj £q peamOTTOJ (3S9AJey
SWES 83 JOJ) sjusujead) SSOJOR PITRJISAR SURSW 95e)S Y3i0Jd pue adels Yjnodd SSOJOER padedsAr suesw queuwjeadl /€
. *189] Swuey STATITN)| S,UBdUN] 0 JUTPJOOJR TOAST £3TTTqRqOad G0*Q BU3 3B JUBJIDIITD =
S ATJUBDTITUSTS 30U BJB J9339T ouUES oy3 £q peHOTTOJ (3SeAdey yoee J0J) adess Y3404 UYOva UTUJTH SUBSW quUsulesd] /2
&= *SuoTyedTTded SaJy3 Jo uesu ‘g4ssAdey yoes Jog atdues wead Q0§ Jo uorjededes puey {8T1Seq Judtem Aag /|

BLL  ®6'L ®O'2 B8°¢ ®B9'y el'g B0"G  B9'®  eh'Z \mcmmz
mmwm ep* mmwm Bg'¢ ®Bh°'E ByE  BO"H  B2'y  BL'| e0°L ®BO"Z ®0°C 0 A28y
02 BL°L ®BG'Z EBR'Z eG'C BG'E  BE'G  BL'L  ®BR'Q BOTLL mo.m B0 % 00'¢ juelorjang + ajesoyd4ATH
BQ*L BE'L ®9'| eg'L eg°g BG'E  BL'HW  BR'Z L'y B0*S mo.¢ B0'2 oo.m 93es0ydATH
El'2 By’ @@°L  EBl'z ®BG'E  BS'Z BG'S B eH€  ®BO'9 ®BO'Z EQ'Z 00l  QuUejoRJung + ejesoydATo
802 B9°2 el°L e9'L eL'g BZ'E  BG'y  BH'EC  BE'h B0 ¢E mo.@ B0 % oo.w ajesoydATy
eg°| BG | eg*L  ®Bl'g elL'g BL*L ®BG'E ®BQ'% e°'C B0*'Z2 ®©B0'9 BO'Y GL* juejoeJang + oj3esoydArn
B9%L B6"L ®BG'L ®G'L eg'g BL°2 ®B9'H BE'Z BO'G 20'L ©0°'9 eQ'2 gl ogesoydAiTy
== u®l=0l ug=4 uk=¢ X uf7l=0L u8-L uk=2 =X ul7l=0l uB~l pwE=2 W/"E'Y ®PTOTqusH
y3mody) Jo adess e 43404y JO ode3s 2 yamody Jo adeag # 938y
6L/2/0L 3SoAdey pdTyl 6L/L1/8 9Sesdey puodag 6L/62/9 3soAJdel 38414

el

*speer jqueddad Jgesd puodss U0 ade3s Yjmouad pue ‘queqoejuns ‘ejea ajesoydATd Jo 309331 * 8 9TqEeL



-12-
Table 9 . TIffect of plyphosate rates and prowth stage on second year sod-seeded
T alfalfa yields, total harvest.
1./
Alfalia Tons/Acre—
Treatment
Rate 7 , Stage of Gpowth / _3/
g g 10 14“2' X~
Herbicide A.E./A Harvest 2=3"= i el
| . | ' .34a 1.87b
.75 First .96bc 2.30a 2.3
Glyphosate 7 Nazoria 1.30c 1.67b 1.3?& 1.$52
Third L47b .73a .Jla s
Total 2.73¢c 4.70c 5. 13abc 4. 18c
. 2.08a 2.39ab
.75 First 2.12ab 2.97a .
Gl%EE?:i::n: Second 1.69abc 2.03ab 1.80a 1.84ab
Third .73a .91a .83a .82abc
Total 7 .54b 5.97ab %.Tac 5.05b
> . . ' ' 2.23b
. 1.00 First 2.07ab 2.46a 2.17a
Glyphosate Ssenhd 1.48bc 1.87ab 2.28a "?22“
Third .72a .90a .72a s JOUC
Total 4.27b 5.23¢c 5.T7abe %.89b
Glyphosate + 1.00 First 2.28a 2.55a 2.03a 2.29ab
Surfactant Second 1.74abc 1.89ab 2.03a 1.89ab
Third .78a _.88a .76a .81abc
Total %, 80b 5.32bc 7.82bc 4.99b
Glyphosate 2.00 First 3.06a 2.14a 2.Tha 2.54ab
Second 2.05ab 1.82ab 1.80a 1.89ab
Third .87a .89a .86a .87ab
Total 5.98a 4 . B5¢ 5.40ab 5.30b
Glyphosate + 2;60 First 3.08& 3;b2a 2.75a 2.95a
Surfactant Second 2.29a 2.49a 1.85a 2.21a
Third .92a .97a .06a .95a
Total 6.20a 6.40a 5.56a 6.11a
Check 0 First .54c . 74b .67b .65¢
Second .61d .7Te .51b .63c
Third .23c .29b .31b .28d
Total 1.38d 1.80d 1.49d 1.56d
Mean>/ First 2.02a 2.31a 2.11a
Second 1.59a 1.79a 1.74a
Third .67a .80a . 76a
Total 4,28 4.90a 4. 6Ta

1/ Percent alfalfa x
ans within each st
followed by the same letter ar
level according to Duncan's Mu

2/ Treatment me

total plot yield; mean of three replications.
ape of growth (For the same harvest
e not significantly different at the
ltiple Range Test.

or. for total yieldi
.05 probability

3/ Treatment means averaged across growth stages and growth stages means averaged and
for the same harvest or for. total har-
ficantly different at the .05 probabil-

growth stage means averaged acro
vest followed by the same letter are not sirni
ity level according to Duncan's Multinle Range

Ss treatments

Test,
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Table 10 _. Effect of plyphosate rates and growth stage on second year sod-control
hay yields, total harvest,

L)
Treatment Hay Yield (T/A)—
Rate 7 ~, Stage of ,Growth

Herbicide A.E./A  Harvest o L 7o o157 73/
Glyphosate o (5 First 3.06a 2.66a 3.13a 2.95a
Second 1.90a 1.91a 2.12a 1.98a
Third .78a .B81a 1.07a .89a
Total 5. 74c 5.38¢c 6.32a 5.82b
Glyphosate + 1D First 2.86a 3.21a 2.89a 2.99a
Surfactant Second 2.09a 2.14a 2.12a 2.12a
Third .B4a .9%a .99a .92a
Total 5.79c .20b 6.00a 6.03b
Glyphosate 1.00 First 3.49a 3.40a 3.04a 3.31a
Second 1.94a 2.00a 2.47a 2.14a
Third .92a .93a .82a .89a
Total 6.35b £.33b f.33a 6.34a
Glyphosate «+ 1.00 First 3.37a 2.68a 2.80a 2.93a
Surfactant Second 1.95a 2.09a 2.15a 2.06a
Third .91a .95a .90a 92a
Total 6.17bc 5.72¢C 5.85a 5.91b
Glyphosate 2.00 First 3.23a 2.33a 3.02a 2.86a
Second 2.42a 2.23a 1.97a 2.21a
Third .95a .91a .93a .93a
Total 6.60ab 5.47¢ 5.92a 6.00b
Glyphosate + 2.00 First 3.58a 3.26a 3.11a 3.32a
Surfactant Second 2.40a 2.64a 1.93a 2.32a
Third .99a 1.00a 1.01a 1.00a
Total B.97a %.90a 6.05a B.64a
Check 0 First 2.47a 2.9a 2.34a 2.58a
Second 1.00b 1.07b 1.15b 1.07b
Third 4ab .50b .56b 49b
Total 3.08d 5.51d % .05b 4. 7hc

Meanéf First 3.14a 2.93a 2.90a

Second 1.96a 2.01a 1.99a

Third .83a .Bha .90a

Total 5.93a 5,.00a 5.70a

1/ Total hay harvested; mean of three replications

2/ Treatments means within each stage of growth (for the same harvest or for total
yield) followed by the same letter are not significantly different at the 0.05
probability level according to Duncan's Multiple Ranee Test,

3/ Treatment means averaged across growth stapges and prowth stage means averaged
across treatments for the same harvest or for total harvest followed by the same
letter are not significantly different at the 0.05 probability level according
to Duncan's Multiple Range Test.
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TITLE: Development of sod-seeding methods for establishment of small seeded
grasses and legumes,
PROJECT : Sod-Seeding  MS 760
PERSONNEL: Project Leader - Leon E, Velty .
Research Technician - Patrick F, Hensleigh
LOCATION: Northwestetn Agricultupal Research Center, Kalispell,.MI Flathead,

Lake, Lincoln, Cranite, Missoula, Powell and Ravalli Counties.

DURATION: Indefinite

OBJECTIVES: Develop cultural and manarement practices for minimum-tillage
establishment of small seeded grasses and legumes into pasture,
range and hayland.

PROCEDURES AND RESULTS:

Twenty-six sites located in seven different western Montana counties
were sprayed and seeded during the spring and summer of 1979. The locations ranged
from very dry, rocky rangelands, grain stubble fields, peat meadows, irrigated
pastures, and to extremely wet meadows. All sites were seeded with the John Deere
Powr-till drill. The drill was modified by replacing the standard plastic packer
wheels with one-~half inch steel packer wheels and adding spring tension., Herbicide
treatments were paraquat with surfactant at 3 pt/a and Roundup (with and without
surfactant) at rates varying from 1 pt/a to 3 qt/a, depending on site. A variety of
legume and grass species were seeded depending upon the particular environment.,

Ladak-65, Spreador alfalfa, Russian wildrye, Pubescent wheatgrass,
and crested wheatgrass were seeded on the dryland locations. Pubescent wheatgrass
and Ladak-65 alfalfa established the best. Poor stands of Spreador alfalfa were due

to extremely dry conditions.

Thor and Apollo alfalfa, ladino and alsike clover, .orchardgrass,
smooth brome, and meadow brome were seeded on the irripgated sites. Alfalfas estab-
lished better than the clovers while there was no noticeable difference among the
grasses.

Garrison creeping foxtail, tall fescue, reed canarygrass, ladino and
alsike clover, and Apollo alfalfa were seeded on the wetland sites, Tall fescue and
Reed canarygrass established very well. Garrison creeping foxtail did not establish
as well as Reed canarygrass.

: Based upon seeding year evaluations, 7 locations had.good stand estab-
lishment, 10 fair establishment and at 9 locations stands were poor. In light of
the extremely dry year, the results (above 50% success) were quite good. Some of
the locations were sprayed too early which resulted in poor sod control and too much
competition for the newly planted seedlings. This spring and summer we hope to
evaluate all nurseries to see if the stands survived the winter,

[}
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From our on and off station research we have concluded that the following
practices are essential to ensure successful sod-seeding establishment:

- The sod-seeding drill used must; ﬁ provide good seed to soil contact; 25
provide seeding depth control; 3) adequately firm the soil over the seed.

- Adequate chemical control of sod is essential to ensure successful seedling
establishment; grazing or clipping has not been successful,

- Paraquat at 3 pt/a did not control sod as well as Roundup;
-~ Roundup at 2 qt/a will generally give adequate sod control,

- Apply Roundup when vegetation is actively growing and approaximately 6-8
inches tall.

- Wait 2-4 weeks after Roundup application before seeding; This is particu-
larly true if seeding in a heavy dense sod,

- On dryland locations, where moisture may be limited by the time vegetation
reaches 6-8 inches in the spring, fall spraying and spring seeding can increase
chances of success. Spray with Roundup at 2 qt/a in fall while vegetation is active-
1y growing and seed in early spring.

- Evidence indicates that Roundup applied.the day of or the day after frost in
the fall gives excellent control of quackgrass.

- Roundup at 1 qt/a plus a non-ionic surfactant may provide adeq{:ate sod-sup-
pression. This depends upon species being sprayed.

On several of the off station locations stand establishment was excellent but
the plants were stunted and had poor vigor. Recent research has shown that decaying
plants (quackgrass) pgive off toxins which can stunt the growth of interseeded seed-
lings. Delaying seeding from 2-4 weeks after spraying, especially on.heavy, dense
sods, may reduce toxin levels in the soil and increase seedling vigor.
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TITLE: Irrigated Commercial Alfalfa Yield Trial
PROJECT ¢ Forage Investigations MS 755

PERSONNEL : Project Leader - Leon E. Velty
Cooperator - Raymond Ditterline
Research Assistant - Patrick F. Hensleigh

LOCATION : Northwestern Aericultural Research Center, Kalispell, MT.
DURATION: Through 1982
OBJECTIVE: Evaluate alfalfa varieties and experimental lines for forage

production in northwestern Montana.

PROCEDURES :

The nursery was seeded in field Y-6 on June 7, 1978 utilizing a ran-
domized complete block design with four replications, Plots consisted of eipht rows,
20 feet in length, spaced six inches apart., One hundred and eighty pounds per acre
of P20 was braodcast prior to seeding. Thirty-two square feet was harvested fram
each p&ot on a common harvest date for all cuttings. The nursery was irrigated five

times in 1978 with two inches being applied per irripation.

RESULTS AND DISCUSSION:

. Mean yields for the first, second and third harvests in 1979 were 2;34,
2.13 and 1.50 T/A dry matter, respectively (Table 1). Total mean yield.for 1979
was 5.97 T/A. Thor produced more total forage than Ranger and NK MW 77-7.

Two year yield totals ranged from 6.51 T/A for NK MW 77-7 to 8.36 T/A
for Honeoye (Table 2). The two year mean for the entire nursery was 3.77 T/A;
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Table 1. Yield for an irrigated commercial alfalfa yield trial at Kalispell, MT
in 1979.
“Tons Dry Matter per Acre
First Second

Harvest Harvest Harvest Total
Variety 6/25/79 8/13/79 10/9/79 Yield
520 2.67 2.40 1.58 6.65
Honeoye 2.60 2.3 1.56 6.50
Thor 2.70 2.10 1.57 6,37
Vernal 2,51 2.31 1.48 6.30
Iroquois 2.42 2.16 1.50 6.08
SC 400A 2.39 2.09 1.58 6.06
Anchor 2.27 2.07 1.53 5.87
Riley. 2.19 2.24 1.43 5.86
SC 400 2.19 2.02 1.61 5.82
Baker 2.12 2.02 1.59 513
Ladak 65 2:35 2,03 1.27 5.65
Ranger 2.06 1.96 1.46 5.48
NK MW 77=T 2,01 1.% 1.28 523
Mean Yields 2.34 2.13 1.50 5.97
L.S.D, at ,05 (T/A) 0.52 0.40 0.19 0.77

TOTE:  Thor and Ladak 65 are considered to be the check varieties for the nurset;-y.

Table 2. Summary of yields obtained from an irrigated commercial alfalfa yield
trial at Kalispell, MT in 1978 and 1979.

~Tons Dry Matter per Acre

Variety 978 1979 Total Mean
520 1.58 6.65 8.23 4,12
Honeoye 1.86 6.50 8.36 4,18
Thor 157 6.37 7.% 3.97
Vernal 153 6.30 7.83 3.92
Iroquois 1.91 6.08 7.99 4.00
SC 400A 1.51 6.06 T7.57 3.79
Anchor 1.31 5.87 7.18 3.59
Riley. 1.60 5.86 T.46 3.73
SC 400 1.91 5.82 7.73 3.87
Baker 1.56 el 7.29 3.65
Ladak 65 1.43 5.65 7.08 3.54
Ranger 1.34 5.48 6.82 3.41
NK MW 77=7 1.28 5.23 6.51 3.26

Mean Yields 1.57 5.97 T.54 ATr
L.S.D. at .05 : ; L
(T/A) 0.36 0.77 0.90 _

TOTE Thor and Iadak-65 are considered to be the check varleties Tor this nursery;
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TITLE: Irripated Commercial Alfalfa Yield Trial
PROJECT: Forarpe Investigations MS 755
PERSONNEL : Project Leader - Leon E; Welty

Cooperater - Raymond Ditterline
Researeh Assistant - Patrick F, Hendleigh

LOCATION: Northwestern Apricultural Research Center, Kalispell, MT
DURATION: Throush 1979
OBJECTIVE: Evaluate alfalfa varieties and experimental lines for forage

production in northwestern Montana.

PROCEDURES :

The nursery was seeded in field Y-4 on May 10, 1976 utilizing a
randomized complete block desien with four replications, Plots consisted of four
rows, 20 feet in length, spaced one foot apart, Thirty-two square feet was har-
vested from each plot on a common harvest date for all cuttines, One hundred and
eiphty pounds per acre of P,0. was broadcast prior to seeding in 1976, The nurse
was irripated five times in % 9 with two inches being applied per irripation.

RESULTS AND DISCUSSION:

Number of plants/ft° and yield for 1979 are presented in Table 1.
Four year summary yield data is presented in Table 2,

In 1976, Apollo, Thor, Vangard, Olympic and MS-4 all yielded
sipnificantly more than Ladak-65, In 1977, only Thor and MS-4 sipnificantly
out yielded Ladak-65.

Tn both 1976 and 1977 Apollo, Vangard, MS-4 and Olympic all had
yields similar to Thor, There were no significant differences in total yield
among varieties in 1978 and 1979.

Apollo, Thor, Vangard, and Olympic all yielded more than Ladak=-65
over the four year period. Washoe yielded over three tons/acre less than Thor
for the four year period,

Ks
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Table 1, Number of plant/ft2 and yield obtained from an irrigated commercial
alfalfa yield trial, Kalispell, MT in 1979,
L ¥
Number oT-E" “Yield (tons dry matter/acre)
plants/ft 1st Harvest 2nd Harvest
Variety 8/29/79 6/22/79 8/13/79 Total
Syn XX 9.4 2.20 1.87 4,07
Washoe 10 .4 2.18 1.91 4,09
Ladak-65 111 2.43 1.65 4,08
Thor 14 .4 2.21 1.81 4,02
Apollo 12.6 2.37 2.21 4,58
Vangard 113 2.38 1.96 4 .34
Olympic 11.9 2.27 1.97 4,24
MS-4 13.9 2.1 2:1% 4,22
Me an 11.9 227 1.9% 4,21
L.S.D. at 0.05 4 .52 0,53 0.44 0.90

1/ Obtained by dipring and counting plants in a 3 ft, section; 2 counts per plot,
NOTE: Thor and Ladak-65 are considered to be the check varieties for this nursery.

Table 2. Summary of yields obtained from an irrigated commercial alfalfa nursery
at Kalispell, MT in 1976, 1977, 1978 and 1979.
Tons dry matter/acre Four Year

Variety 1978 1979 Total Vean
Syn XX 2.47 4,17 3.91 4,08 % ,63 3.66
Washoe 1.72 3.83 3.49 4.10 13.14 3.29
Ladak-65 2.18 4.79 3.84 4,07 1% ,88 3.72
Thor 2.71 5.45 4,22 4,02 16.40 4.10
Apollo 2.54 5.25 4,07 4,58 16,44 4.11
Vanguard 2.80 5.19 4.12 4.34 16.45 4.1
Olympic 2.76 Hal2 4,13 4 .24 16.25 4.06
MS-4 2.63 5.42 4.27 4,22 16,54 4,14

Mean 2.47 4,90 4,00 4,21 15,59 3.90

L.S.D. at

9.05 .rs .62 DD .90 1.74

NOTE: Thor and Ladak-65 are considered to be the check varieties for this nursery,
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TITLE: Alfalfa Seed Coat Trial
PROJECT : Forage Investigations MS 755
PERSONNEL : Project Leader - Leon E. Velty

Cooperator - Raymond Ditterline
Research Assistant - Patrick F. Hensleigh

LOCATION: Northwestern Agricultural Research Center, Kalispell, MT
DURATION: Through 1980
OBJECTIVE: Evaluate effect of seed coat and seeding method on establishment

and yield of two alfalfa varieties.

PROCEDURES :

The nursery was seeded in Field Y-7 on July 19, 1979. The experi-
mental design was a 2x2x2 factorial with four replications. Treatments were: seed
coat (coated, no coat) seeding method (based upon weight, based upon number) and
variety (Thor, Anchor). Plots consisted of four rows, 20 feet long spaced one foot
apart. Four hundred lbs/a of 0-45-0 was broadcast prior to 3eeging. Seeding rates
were 7 lbs/a PLS for the weight method of seeding and 30 PLS/ft~ for the number
method of seeding. Harvest area was 32 square feet. The nursery was irrigated as
needed to insure adequate stands. Plant- counts were taken on August 6 and August
29, 1979, and the nursery was harvested on October 10, 1979.

RESULTS AND DISCUSSION:

Number of plants/f‘t2 for both plant counts and yield are sented
in Table 1. There were no significant differences in number of plants/ft~ for either
plant count between the alfalfa varieties but Thor did yield significantly more than

Anchor.

Seed coat and seeding method means averaged across alfalfa varieties
for both plant counts and for yield are presented in Table 2. The by weight seeding

method had sienificantly higher number of.plants/ft2 than the number of seeds/linear
foot seedinr method for both plant counts., Uhen seeding by weight more non-coated
seeds are planted per plot than are coated (heavier) seed., Flant counts were thus
hipher and there was also a significantly higher yield for the by weight than the by
number seeding method.

There was significantly fewer number of plants/ft2 for coated seed vs
nop-coated seed for first plant count, There was no difference innumber of plants/
ft° for the second plant count between the coated and the non-coated seed. The non-
coated seed did have a significantly hipgher yield than the coated seed.

When the same number of seeds wege planted (by number seeding method),
there was no differences in number of plants/ft” or in yield, Thus coated seed did
not improve establistment or yield in this trial.
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Table 1. Effect of seed coat, seeding method and variety on establishment of alf‘alfa;

= Womher of Plants/Tt. Yield 5,
“1st Count— = 2nd ﬁounEi’—a' T,D.M, /a=
Alfalfa Seed Seeding Method " Seeding Method Seeding Method

Variety Coat  Weight Number Mean Weight MNumber Vean Velght Number  Vean
Thor  No Coat 17.4 5.8 11.6 8.2 5.6 6.9 0.93 046 0.69
Coat 8.3 5.0 6.7 6.2 4.3 5.3  0.51 0.37 0.4

Mean 12.9 5.4 9.2a 7.2 5.0 6.1a 0.72 041 0.57a

o)

6 5.7  0.60 0.3% 0.47
A 5.8 0.60 0.35 0.47
5.82 0.60 0.3 0.47b

Anchor No Coat 12.? 5,9 9;3 6.7
Coat 10.4 ol 8.8 6.2

Mean 11.6 6.6 9.1a 6.5

1%, ]

l

w
o

Seeding Date: 7/19/79
Plant Count Dates: 8/6/79, 8/29/79
Seeding Rates: By weight = 7 lbs/PLSéacre
By number = 30 PLS/ft
1/ Four 3' counts per plot; mean of four replications
2/ Variety grand means followed by the same letter do not differ at the 5%
T probability level according to Duncan's Multiple Range Test.

Table 2, Effect of seed coat and seeding method on establishment of alfalfa.

~Tamber of Plants/Tt-

75T Count >nd Count Yield T.D.M./a
Seeding ~— Seeding Method ., Seeding lethod Seeding Method  _,
Method Telght Number Mean—  Teipht Number Mean—  Welpht Number Meanr
No Coat 15.1 5.9 10.5a 7.5 5.1  6.3a 0.76  0.40 0.58a
Coat 9.4 6.1  7.8b 6.2 4.9 5.6a 0.56  0.36 0.46b
Mean 12.3a  6.0b 6.92a  5.0b 0.66a  0.38b

1/ Seed coat means or seeding method means followed Dy the same letters do not
differ at the 5% probability level according to Duncan's Multiple Range Test,
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TITLE: Determination of optimum seeding rates for maximum forage
yields of Regar bromeprass under irriration and dryland,

PROJECT: Forape Investirations MS 755

PERSONNEL : Project Leader - Leon F, Welty

Cooperator - Scott Cooper
Research Assistant - Patrick Hensleigh

LOCATION: Northwestern Agricultural Research Center, Kalispell, MT
DURATION: Through 1981
OBJECTIVE: Determine the optimum seeding rates of Rerar bromegrass needed to

produce maximum stands and yields the seeding year and thereafter,

PROCEDURES : .
An irrigated and dryland nursery was seeded in field Y-5 on May 9,
1977. Regar bromepgrass seeding rates were 4, 6,8, 10, 12, %, 16 and 18 1bs/a, The
experimental design was a randomized complete block with four replications. Plots
consisted of four rows 20 feet in length, spaced one foot apart, Harvest area was
32 square feet. Three hundred pounds/acre 34-0-0 was applied to the irrigated nur-
sery and two hundred pounds/acre 34-0-0 was applied to the dryland nursery on May
23,1979. The irripated nursery was irripated five times in 1979 with two inches be-
ing applied per irrigation.

RESULTS AND DISCUSSION:

Mean yield for the dryland nursery in 1979 was 2.29 T/A (Table 1).
There were no significant differences in yield among treatments under dryland condi-
tions in 1979. Mean yield for the irrigated nursery in 1979 was 2.7 T/A (Table 2).
Chinook, under irrigated conditions, yielded significantly less than all treatments
except Manchar and Regar at the six 1b/a seeding rate, There were no sisnificant
yield differences among the different seeding rates of Regar,

Three year yield summaries for both the irrigated and the dryland
nursery are presented in Table 3, In 1977, 1978 and 1979 under dryland conditions
Regar bromegrass at the recommended seeding rate (10 1lbs/a) produced the same amount
of forape as Manchar bromegrass. The three year dryland nursery mean for Manchar
and Regar at 10 1bs/a was 3.64 and 3.68 T/A, respectively. Under irrigated condi-
tions Regar at 10 1lbs/a produced less forage in 1977, but more forage in 1978 and
1979 than Manchar, The three year mean for Manchar was 3.50 T/A and for Regar at
10 1lbs/a it was 3.82 T/A.

Regar at 10 1lbs/a under dryland conditions produced the same amount of
forage as Chinook in 1977 and 1979, but in 1978 Regar produced more than Chinook.
Under irrigated conditions, Regar produced the same amount of forage as Chinook in
1977, however in 1978 and 1979 Regar outyielded Chinook,

The three year dryland nursery mean for Chinook orchardgrass under

dryland and irricated conditions was 3.0 and 3.0 T/A, respectively. Regar at 10
lbs/a had a three year mean of 3.68 T/A under dryland conditions and 3.82 T/A under

irripgated conditions.
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Table 1. Effect of seeding rate on forage yields of dryland Regar bromeprass in
1979,
~ Tons Dry Matter/Acre
First Second
Treatment Harvest Harvest Total
Regar 4 1bs/a 1.90 0,64 2.54
Regar 6 lbs/a 1.85 0.61 2.46
Regar 8 1bs/a 1.70 0.58 2.28
Regar 10 1bs/a 1.75 0.67 2.42
Regar 12 lbs/a 1.75 0.59 2.34
Repar 14 lbs/a 1.63 0.68 2.31
Regar 16 1lbs/a 1.82 0.60 2.42
Regar 18 1lbs/a 1.56 0.64 2.20
Manchar bromegrass 1.79 0.23 2.02
Chinook orchardpgrass 1.68 0.26 1.%
Harvest Dates 6/21/79 8/9/79
Mean Yields T/A . 1.74 0.55 2.29
L.S.D, at 0.05 (T/A) 0.48 0.1 0.59
Table 2, Effect of seedine rate on forage yields of irrirated Rerar bromesrass
in 1979.
Tons Dry Matter/Acre
First Second
Treatment Harvest Harvest Total
Regar 4 1bs/a 2.16 0.88 3.04
Regar 6 lbs/a 1.77 0.73 2.50
Regar 8 l1lbs/a 2.01 0.84 2.85
Regar 10 1bs/a 2.11 0,90 3.01
Regar 12 lbs/a 1.88 0.81 2.69
Rerar ¥ 1lbs/a 1.90 0.86 2.76
Regar 16 1bs/a 2,26 0.90 3.16
Regar 18 lbs/a 2.09 0.96 3.05
Manchar braomegrass 1.92 0.49 2.41
Chinook orchardgrass 1.51 0.47 1.98
Harvest Dates 6721779 878779
Mean Yields T/A 1.96 0.78 2.74
L.S.D. at 0,05(T/A) 0.42 0.19 0.57
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Table 3. Summary of yields for an irrigated and dryland Regar brome grass seeding
rate nursery grown at Kalispell, MT in 1977, 1978 and 1979,
“Tons Dry Matter/Acre
Dryland Irrirated
Treatment 1977 1978 1979 Mean 19'7_ 7 1978 1979 Mean
Pegar 4 1bs/a 2,35 5.48 2.5 3.46 3.00 5.16 3.04 3.73
Regar 6 1lbs/a 2,42 5TT 2.46 3.55 3.23 4,88 2.50 3.54
Regar 8 lbs/a 2.65 5.49 2,28 3.47 3.41 4,87 2.85 3.T1
Rerar 10 1bs/a 2,81 5.81 2.42 3.68 3.40 5.05 3.01 3.82
Regar 12 1lbs/a 2.80 5.92 2.34 3.69 3.57 4,.% 2.69 3.73
Repar % lbs/a 2,82 5.79 231 3.64 3,58 4 .84 2.76 3.73
Rerar 16 lbs/a 3,01 557 242 3.67 3.52 4,91 3.16 3.86
Repar 18 1lbs/a 3.04 571 2.20 3.65 3.74 4,95 3.05 3.91
Manchar bromegrass 3.1 5.76 2.02 3.64 4,37 3.73 2.41 3.50
Chinook orchardgrass 2.70 4,36 1.% 3.00 3.21 3.85 1.98 3.01
Mean Yield 2.7 5.57 2.29 - 3.50 472 2.75

L.S.D. at 0.05(T/A)

0.48 0.72 0.59

049  0.68  0.57
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TITLE: Irripated and Dryland Grass Seed Production Trial
PROJECT : Forage Investigations MS 755
PERSONNEL : Leader - Leon E, Velty

Cooperator - Loren Wiesner
Research Technician - Patrick Hensleirh

LOCATION: Northwestern Arricultural Research Center, Kalispell, MT
DURATION: 1981

OBJECTIVES: Evaluation and development of manapement practices for maximum
frass seed production in western Montana.

PROCEDURES :
Five grass species; Repar Meadow bromegrass, Critana thickspike
wheatprass, Rosana western wheatgrass, Chinook orchardgrass and Nordan crested wheat-
pgrass were planted on May 9, 1977. The irrigated nursery was seeded on the east
end and the dryland nursery was seeded on the west end of Field Y-5. The experimen-
tal design was a split-plot design with four replications. Fertilizer rates were
striped'across grass species. Plots consisted of four rows twenty feet long,.spaced
two feet apart. Four-hundred pounds of 0-45-0 was applied to both nurseries prior

to seeding and 75 1bs/a of N was applied to one-half of each plot on April 4, 1978
and on November 2, 1978. Vater was applied to the irrigated nursery in the summer
of 1977 to insure adequate stand establishment. Because of ample precipitation no
water was applied to the irripated nursery in 1978, but two inches were applied on

June 13, 1979.

RESULTS AND DISCUSSION:

Dryland and irricated seed yields for 1979 are presented in Table 1.
Dryland and irrigated seed yields for 1978 and 1979 and two-year mean yields are
presented in Table 2.

In 1978, dryland Rerar produced more than irrigated Resar, however
in 1979 irrigated Regar produced considerably more than dryland Reegar. Seed yields
for Regar under irrigated conditions were considerably higher in 1979 than in 1978.
Nitropgen fertilizer did not increase seed yields of irrigated Regar in 1978, In
1979, irrigated Regar seed yields were only 170 1lbs/a greater with the addition of
fertilizer. Dryland non-fertilized Regar seed yields were lower in 1979 than in
1978. However, - . fertilization yields were the same in 1979 as in 1978.

Critana seed yields were reduced in 1979 from 1978, for both irrigat-
ed and dryland at both fertilizer levels. Fertilization did not increase seed
yields under either dryland or irrigated conditions in 1978. In 1979, fertilization
increased Critana seed yields by 120 lbs/a and 89 1lbs/a under dryland and irrigated

conditions, respectively.

Rosana seed yields were similar for both irripgated and dryland condi-
tions in both 1978 and 1979 except for lower yields in 1979 under dryland conditions

with no fertilization.
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Results and Discussion (con't)

Chinook seed yields were hirher under irrigated conditions than dry-
land conditions in both years. In 1978, fertilization increased Chinook seed yields
under irrigated but not under dryland conditions. Yields were lower in 1979 than in
1978 except when fertilizer was applied under dryland conditions.

Nordan produced similar yields under all conditions in 1978. However,
in 1979 yields were higher under irrirated conditions than dryland conditions. Fer-
tilization increased yields under both dryland and irrigated conditions in 1979.
Yields were higher in 1979 than in 1978 except under dryland conditions with no fer-
tilizer application.
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Table 1. Seed yvield of five rrasses when rrown under different manarement systems
at Kalispell in 1979,
Moisture Fertilizer Peplications Mean
Species Management Management I 1T Jegill IV Lbs/A

Rosana Dryland 0 186.7 78.4 105.9 50.6 105.4
75 520.3 497.7 487.3 297.8 450,8
Irripgated 0 573.7 527.7 617.6 527.7 5617
75 565.6 369.8 591.7 497.8 506.2
Nordan Dryland 0 407.8 431.8 5% .7 269,9 423.6
V153 1145.4 1307.3 710.6 959,5 1030,7
Irricated 0 1406.2 1382.2 17726 911.5 1368.0
75 2122.9 2044 .9 2014 ,9 1733.0 1978.9
Chinook DPryland 0 521.1 486.,3 652,7 463.0 530.8
75 902.° 1027.2 848,8 817.4 £99.1
Irripated 0 809.3 939.7 543.3 655.2 736.9
75 1026.9 1192.7 648,2 1127.4 998,°
Perar Dryland 0 320.8 206.0 305.8 146.9 267.6
T5 923.5 470.7 £53.6 293.8 5eT.7
Irripgated 0 12713 1490,2 1166.3 1505.1 1358.2
75 1%41,2 1268.3 1526.1 1781.1 1529.2
Critana  Dryland 0 23.0 69.0 32.2 12.6 %.2
75 87.6 427.8 41.6 58.8 154.0
Irrirated 0 100.5 129.5 73.3 207.,9 127.8
75 171.9 305.8 126,0 265.9 217.4
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Table 24 Seed yield of five prasses when grown under different manarement
systems at Kalispell in 1978 and 1979,
Moisture Fertilizer “Yield 1bs‘acre
Species Management Management 1978 1979 Mean
Rosana Dryland 0 488 105 297
75 469 451 460
Irripated 0 513 562 538
75 604 506 555
Nordan Dryland 0 854 424 639
75 811 1031 921
Irripated 0 806 1368 1087
75 739 1979 1359
Chinook Dryland 0 712 531 622
S 773 899 836
Irricated 0 1034 737 886
75 1209 999 1104
Regar Dryland 0 523 268 396
75 563 588 576
Irripgated 0 289 1358 824
75 222 1529 876
Critana Dryland 0 523 34 279
75 485 154 320
Irricated 0 332 128 230
75 395 217 306
NOTES: Seeded: May 9, 1977
Harvest Dates
1978 1979 Harvest Area (Ft2)
Trrigated Drviand Trrigated “Thryland 978 1979
Rosana 8/ 8 8/ 8 8/14 8/14 30 48
Critana 7/31 7/31 7/25 7/25 32 48(except
plot #2
= 32)
Regar 7/19 7/19 7713 7/13 32 32
Chinook 7/ 14 /14 7/ 5 7/ 6 32 32

Nordan 8/ 7 8/ 7 /10 8/10 32 32
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TITLE: Grass Evaluation Nursery
PROJECT : Forage Investigations MS 755
PERSONNEL:  Project Leader - Leon E. Velty
Cooperator - John G, Scheetz
Research Assistant - Patrick F. Hensleigh
LOCATION : Northwestern Apricultural Research Center, Kalispell, P'fT;
DURATION: 1983
OBJECTIVE: Evaluate four accessions of bluebunch wheatgrass, 'Vhitmar' beardless

wheatpgrass, 'Redondo' Arizona fescue and four accessions of Indian
ricegrass on a dryland site.

PROCEDURES :

Ten accessions received from the Bridger Plant Materials Center were
seeded on November 8, 1972 in Field No. F-1. The soil is a sandy loam and at plant-
ing the top three inches were dry, Soil was blowing at planting and intermittently
after planting until adequate moisture was received ten. days later., [ach acc§ssion
was seeded in four 150 foot rows, spaced one foot apart. Number of plants/ft~, per-
cent occupancy, and height was taken on June 8, 1979. Vigor, height and maturity
was obtained on August 6, 1979.

RESULTS AND DISCUSSION:

lumber of plants/ft2 ranged from 3,9 for 'Whitmar® beardless wheat-
grass to 19.8 for PI-236877 Indian ricegrass (Table 1). Percent occupancy ranged
from 39% for 'Whitmar' to 92% for P-15597 Indian ricegrass. Heipght on 8/6/79 ranged
from 6" for 'Redondo' Arizona fescue to 23" for 'Nespar' Indian ricegrass.

'Redondo! Arizona fescue had rood stand establishment but was the
least vigorous, the shortest and was still in the vegetative stage on August 8, 1979.

All accessions of Indian ricegrass had excellent stand establishment
and pood seed production.

""hitmar' beardless wheatgrass had spotty stand establishment and
very little seed production.

A1l accessions of bluebunch wheatgrass had fair stand establishment
and good vipor.

1
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Table 1. FEvaluation of ten accessions of pgrass on a dryland site at Kalispell,
MT in 1979.
678779 ' 876779

HE.  Plgnts/ 2/ T, 3/ _

Ins 1/ Occupancy Ins Vipor= Maturity
'Whitmar' beardless wheatgrass 5 3.9 39 12 2u5 5% flowering
P-6409 bluebunch wheatgrass 6 10.1 69 16 1.0 25% flowering
PI-232127 bluebunch wheatgrass 5 6.1 55 12 2.0 1% flowering
P-737 bluebunch wheatrrass 45 5.5 52 13 2.5 1% flowering
P-15649 bluebunch wheatgrass 5 6.4 49 12 2,0 1% flowering
PI-236877 Indian ricegrass 6 19.8 91 20 1.5 90Y% seed set
'Paloma’ Indian ricepgrass 5-6 5.1 58 16 2.0 90% seed set
P-2575 (Nespar)Indian ricepgrass 6 18.5 88 23 1.0 95% seed set
P-15597 Indian ricepgrass 6 18.4 2 21 1.5 85% seed set
'Redondo' Arizona fescue 3 17.3 75 6 4.0 vepetative

Planted - 11/8/78
1/ five random, 3 foot counts/species

2/ percent of squares occupied in a 3 ft. section; 20 squares/3 ft,
five counts per species

3/ 0 = very vieorous; 5 = poor vigor
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TITLE: Irrigated and Dryland Lerume Seed Production
PROJECT : Forage Investigations MS 755
PERSONNEL : Project Leader - Leon T, Welty
Research Assistant - Patrick F, Hensleigh
LOCATION: Northwestern Apricultural Research Center, Kalispell, MT
DURATION: 1979
OBJECTIVE: Evaluate varieties of fababeans, lentils and peas for seed

production under irrigated and dryland enviromments.

PROCEDURES :
Five varieties of fababeans, four varieties of lentils and Fenn

Austrian winter peas were evaluated for use as high protein feed supplements. The
dryland nursery was seeded in field R-4c on April 27, 1979 and the irrisated nursery
was seeded in field R-9 on May 11, 1979. Each species was planted in a randomized
complete block design. Plots consisted of four rows spaced one foot apart and twenty
foot long except for the irrirated fababeans which had eight rows spaced six inches
apart and twenty foof lons. There were three replications with five feet between
replications and two feet between plots. Fifty pounds per acre of P,0. was applied
to both nurseries prior to seedingz. Fenn pea seeding rates were 60 gbgfa for both
the irrigateg and dryland nursery. Dryland seeging rates for fababean varieties were
1.5 seeds/ft° (12" row spacing), and 4 seeds/ft~ (6" row spacing) for the irrigated
nursery. Lentil seeding rates for both the irrigated and dryland nursery were Tekoa
(60 1lbs/a), Laérd (59 1lbs/a), WSU 511 (37 1bs/a) and Chilean (37 lbs/a). Harvest
area was 32 ft© for both nurseries., The irrigated nursery was irrigated six times
with two inches of water beins applied per irrigation.

RESULTS AND DISCUSSION

Number of planta/ftz, heirsht, percent crude protein and yield are
presented in Table 1 for the dryland nursery and in Table 2 for the irrigated nursery.

Percent crude protein for the drvland fababeans ranped from 22.6-24.4%
while the irripated fababeans ranged from 29.1-30.3% crude protein. Dryland fababean
seed yields ranged from 650-1201 1lbs/a and irrigated yields ranpged from 3027-5141
lbs/a. Windsor, Minnesota, and Ackerperle were the hirhest: yieldine varieties under
dryland conditions, while Ackerperle, Diana and Minnesota were the hirhest yielding
under irripgated conditions. Petite yielded significantly less than all other varie-
ties except VWindsor under irrigated conditions.

Lentil seed yields ranred from 1466-1646 1bs/a under dryland condi-
tions and from 1436-1896 1lbs/a under irrigated conditions. Tekoa was the highest
yielding variety under dryland conditions while Laird was the highest yielding var-
iety under irripated conditions. There were no significant yield differences among
varieties under either dryland or irrigated conditions.

Fenn Austrian peas produced 1796 lbs/a of seed with a crude protein of
23.6% under dryland conditions, Under irrigated conditions seed yields were 869 lbs/a
and percent crude protein was 23.7. The dryland peas produced twice as much as the
irrigated peas. This was undoubtedly due to mildew and a heavy infestation of quack-
frass on the irrigated pea plot.
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Table 1. HNumber of plants/ftz, heirght, percent crude protein and yield for a
dryland lerume seed production nursery at Kalispell, MT in 1979.
Number of‘%" MeIFRt 7 Crude Yielas
Entry Plants/ft Inches Protein 1lbs/a

Fababeans
Windsor 1.6 22 22,6 1201a
Ackerperle T5 24 23.6 1099a
Diana T2 22 24 .3 874b
Petite 1.8 15 24 4 660c
Minnesota 1.5 25 23.6 1155a
Lentils
Tekoa 17:1 14 - 1646a
Chilean 8.7 15 - 1493a
WsuU 511 9.7 15 - 1531a
Laird 7.9 17 - 14 66a
Peas
Fenn Austrian 8.8 28 23.6 1796

Seedinr Date = 47217790
Plant Count Date = 5/17/79
Harvest Dates = Fababeans = 8/14 /79 except Petite 8/9/79
Lentils = 8/1/79 except Laird 8/9/79
Peas = 8/1/79
1/ Four 3' counts/plot, mean of three replications
%/ Fababean varieties or lentil varieties followed by the same letters do not differ
at the 5% probability level according to Duncan's Multiple Ranpe Test.
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Table 2. Number of plants/ftz, height, percent crude protein and yield for an
irrigated lepgume seed production nursery at Kalispell, MT in 1979.
1L
Number of%f Height 9 Crude Yie lo—
Entry Plants/ft Inches Protein lbs/a

Fababeans
Windsor 2.0 46 29.5 3027b
Ackerperle 1.6 53 29.5 5141a
Diana 1.8 54 29.1 5041a
Petite 2,2 42 30.3 3402b
Minnesota 2.0 58 29.3 4840a
Lentils
Tekoa 86 23 - 1665a
Chilean if G 20 - 1665a
WsSU 511 9.0 17 - 1% 36a
Laird T2 21 - 1896a
Peas
Fenn Austrian 5l 50 23.7 869

Seedinr, Date = 5711770
Plant Count Date = 6/1/79

Harvest: Dates = Fababeans = 9/6/79
Lentils = 8/14 /79 except Laird 8/28/79
Peas = 8/28/79

1/ Four 3' counts/plot; mean of three replications.
g? Fababean varieties or lentil varieties followed by the same letter do not differ
at the 5Y probability level according to Duncan's Multiple Range Test.
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TITLE: Spring Barley

PROJECT : Small Grains Inhvestigation MS 756
YEAR: 1979

PERSONMEL: Leader - Vern R. Stewart

Technician - Todd K. Keener
Cooperating Agencies - Montana Agricultural Experiment Station, MSU
USDA-SEA-AR

LOCATION: Northwestern Apgricultural Research Center and off-station locations.

DURATION: Indefinite

OBJECTIVES: 1. To determine the adaptability of new and introduced barley
varieties in western Montana.

2. To assist in the state breeding program for the development of
varieties with increased straw strength and disease resistance.

1979 EXPERIMENTS:

1. Dryland Intrastate Yield Nursery

2. Irripated Intrastate Yield Nursery

3. Off-Station Yield Nurseries, located in:
a) Ravalli County (Western Arsricultural Research Center, Corvallis)
b) Lake County (Lake Brothers Farm)
c) Missoula County (Harvey Clouse Farm)

4, Pedipgree Preliminary Yield, FS—F?

5. UWhite Lemma and Awn Yield

6. Bonmneville 2-6 Row Near Isogenic

7. Hector Klages Drill Strips

Experiments five through seven are not discussed in this report, but
were conducted as a cooperative effort for R. F. Eslick, E. A. Hockett, and scme of
their graduate students.

RESULTS AND DISCUSSION:

1. Dryland Intrastate: Yields were down generally in this nursery com-
pared to previous crops. Nine spring barley varieties had yields significantly lower
than Purcell, the check variety. Among these were Compana, Glenn, Lud, Park and Men=-
uet. Seven varieties had.yields preater than the check but the differences were not
significant, More than 50% of the entries had later heading dates and three had ear=-
lier heading dates that were sirfnificant. See Table 1.

: Table 2, is a summary of two years data compiled on dryland soring
barley. Piroline is used as the check. Unitan, Steptoe, Summit, and Klages have out-
yielded Piroline when compared in several growing seasons.
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Results and Discussion (con't)

2. Irrigated Intrastate: Three varieties produced significantly high-
er yields than Ingrid. These varieties were UT 1009, VD 11874 and MT 54734. Follow-
ing the same pattern as last year, MT.73331 (Washonupana) and MT 842148 were the low-
est yielding varieties in the nursery. Test weights were lower than would have been
expected for most varieties which was caused in part by lodging and sprout damage.
Sixty-two percent of the varieties had earlier heading dates than Ingrid which is a
late maturing variety. Table 3. Steptoe, Fairfield and Shabet had a lodging factor

of T0%.

Barley scald (Rynchosporium secalis (Oud.) J.J. Davis) was severe
throughout the nursery. Piroline,. Summit, Menuet, Lud, and Cebeco 7523 were very
susceptible to this disease. UT 1009, Steptoe, Glenn, and Unitan showed good to ex-
cellent resistance to this disease.

Glenn, and Morex showed moderate susceptibility to powdery mildew
(Erysiphe graminis DC).

Table 4, gives a ten year summary of irrigated spring barley data. All
entries are compared to Ingrid. Several varieties, especially those introduced after
1970, have composite yields greater than Ingrid.

3. O0Off-Station Yield Nurseries:

a. Ravalli County - Yields were not as high as we anticipated for
Ravalli County. This can be traced to erratic stands and the hirh CV of this nursery
attests non-uniformity within this test. The data presented indicates no statistical
differences in yields between varieties. A hirch percentape of lodging was observed
in Unitan and moderate amounts in Shabet, Hector, and Piroline., Table 5.

b. Lake County - Yields, test weiphts, and plumpness were lower
than expectations in Lake County this year. No significant differences were . found
between varieties considering yields. Kimberly had the highest yield at 65.07 bu/a
and Unitan the lowest at 47.37 bu/a. Four varieties had test weiphts significantly
lower than Purcell, the check. All but one variety were significantly taller than
purcell. Percent plump figures were abnormally low this year.in Lake County.. Low
fertility could be a factor in the poor performance of this nursery. Table 6.

c. Missoula County- Excellent yields were recorded in Missoula
County this year. Steptoe (109.49 bu/a) was the highest yielding entry and was sig-
nificantly greater than Purcell (86.45 bu/a). Test weights were a little lower than
historically found in this location. Steptoe and Unitan were significantly lower in
test weight than Purcell. All the varieties had heirhts sirnificantly greater than
the check. Moderate lodging was observed in the variety Larker. Table 7.

Tables 8 and 9 provide data for twelve spring barley varieties grown
at four locations throughout western Montana. Steptoe again this year had the hipghest
yield over all locations (84.4 bu/a). Larker was the lowest at 71.2 bu/a. Summit
produced the highest test weipght averapge for all locations. Percent plump varied fram
85.2% to 92.7% with Steptoe having a high of 92.7%. Height measurements fluctuated
rreatly by location with Kalispell and Missoula locations having the greatest heights
for each variety.
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Results and Discussion (con't)

Several varieties of sprins barley with parentage from Summit, Klages,
Hector, Steptoe, Frbet FS’ or Maris Mink F_ crosses were growm this year.in a pedi-
gree preliminary trial. “No significant di?ferences were found in yields. Steptoe
was used as a check. Since Steptoe characteristicallyhasa low test weight and medium
height it is not difficult to understand why 75% of the entries had sirnificantly '
higher test weiphts and 75%.of the 32 entries headed earlier and the differences

found significant, Table 10.
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SFRING BARLFY VARIFTIES

SPRING BARLEY VARIETIES RECOMMENDED FOR WESTERN MONTANA

Six-row Type

i Unitan - dryland and irrigated
2 Steptoe - dryland and irrigated
3. Horsford - dryland

4, Stepford - dryland and irrigated

Two-row Type

Cornel - high rainfall and irripated
Piroline - dryland or irrigated
Purcell - dryland

Summit - dryland or irrigated
Georgie - irrigated and high rainfall
Inprid - irrigated

Lud - irrigated

Shabet -~ irrigated or high rainfall
Frshabet - dryland or irrigated

10. Vireo ~ high rainfall or irrirated
115 Menuet - high rainfall or irrigated
12, Ridawn - dryland or irripated

—_
.

OOV W

CHARACTERISTICS OF RECOMMENDED VARIETIES

j Unitan

a, Six-row

b. High yielding ability

c. Moderate lodging resistance
d. Farly maturity

é. Dryland or irrirated

f. Medium kernel size

r. Good test weipht

2. Steptoe

a. Six-row

b. High yielding ability
c. Good lodeing resistance
d. Early maturity

e. Dryland or irrirated

f. Large kernel size

r, Low test weight

3. Horsford

a, Six-row

b. Low pgrain yielding ability - primary use for hay
c¢. Good lodging resistance

d. Early maturity

e. Dryland

f. Medium kernel size

g. Moderate test weight
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Recommended Barley (con't)

Stepford

a, Adapted for hay production only

b. Hooded six-row

c. Large kernel size

d. Susceptible to stem rust

Cornel

a. Two-row type

b. High yieldine ability

c. Moderate lodging resistance

d. Mid-season

€. Irripated or dryland

f. Large kernel size

g. Good test weight

Piroline

a. Two-row

b, Hirch yielding ability

c. Good lodeging resistance

d. Mid-season maturity

e. Dryland or irrirated

f. Good kernel size

£. Good test weight

Purcell

a, Two-row

b, Hiph yielding ability

c. Good lodging resistance

d. Mid-season maturity

e, Dryland '

f. Large kernel size

g. Cood test weipht

Summit

a. Two-row

b. High yielding ability

¢. Good lodging resistance

d. Mid-season maturity

e, Dryland or irrigated

f. Large kernel size

r. Good test weight

Georgie

a. Two-row

b. High yielding ability

c. Good lodring resistance

d. Late maturity

e. Irrigated

f. Large kernel size

g.

Good test weight

80
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Recommended Barley (con't)

10. Ingrid

a, Two-row

b. High yielding ability
c. Good lodging resistance
d, Late maturity

e. Irripated

f. Large kernel size

g. Good test weight

11, Lud

a. Two=-row

b. High yieldins ability
c. Good lodgine resistance
d., Late maturity

e. Irripated

f. Large kernel size

g. Good test weisht

12. Shabet

a. Two-row

b. High yielding ability

c. Moderate lodging resistance
d. Late maturity

e. Irripated

f. Medium kernel size

g, Good test weight

13. Ershabet

a. Two-row

b. High yielding ability
c. Fair lodging resistance
d. Mid-season maturity

e, Dryland or irrigated

f. Good test weight

14. Vireo

a. Two-row

b. Hiph yielding ability

c. High lodeing resistance

d. Medium to late maturity

e. Hirh moisture or irripated areas
f. Good test weirht

15. Menuet

a. Two=-row

b. High yieldinr ability

c. Good lodging resistance

d. Late maturity

e. Hieh rainfall or irripated areas
f., Medium kernel size

£. GCood test weight

h. Susceptible to leaf rust and scald




Recommended Barley (con't)

16.

Ridawm
a, Two-row
b. Adapted for hay production

C.
du
e,

Good yielding ability
Good test weicht
Dryland or irrigated
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Table _1 Agronomic data from the intrastate barley yield nursery grown at the
Northwestern Agricultural Research Center, Kalispell, MT in 1979. Field
No. A-2, Dryland. Random block design, four replications.
Date seeded: April 19, 1979 Date harvested: August 3, 1979
Size of plot: 32 sq. ft.
C.I. or Yield Test Wt. Heading Height %
State No. Variety Bu/A Lbs/Bu Date Inches Plump
MT 547276 Hector/Klages 84.68 47.85b 177.25a 29.53 84,25
MT 547354 Hector/Klages 82.79 51.60 172.50 29.72 85.25
CI 13827 Shabet 80.42 52.43 174.00a 31.99a 87.25
VD 11874 VDH 118-74 79.82 51.67 175.50a 27.95 83.50
VD 13875 VDH 138~75 78.89 50.88 174.75a 27.07 85.75
MT 547255 Hector/Klages 78.59 52.77 171.00 30.31 92.00
MT 729 Summit 1/ 78.53 53.13 173.25 29.23 85.75
CI 16181 Purcell— 76.93 53.32 171.75 28.44 87.00
NA 5 N2SB 405-76C 76.13 51.15 174.75a 28.94 78.75
NA 4 1N2SB 325-77 75.T4 51.60 174 .25a 28.05 TT-15
CI 15229 Steptoe T4.67 50.38 168.50b 28.15 91.00
CI 10421 Unitan 73.43 50.80 170.50 32.38a 89.25
MB 323 Klondike 73.27 51.88 172.00 30.12 72.00b
MT 547143 Hector/Klages 73.23 50.75 176.25a 28.74 80.25
VD 3375 VDH 033-75 72.81 51.75 175.00a 27.56 85.75
NK 761104 KG/ZY 72.68 52.97 175.25a 28.05 79.00
VD 27475 VDH 274-75 72.04 51.88 175.00a 27.76 72.50b
VD 22872 VDH 228-T72 71.84 51.63 175.50a 25.30b 78.50
CI 15478 Klages 71.54 50.25 176.75a 29.53 81.25
VD 15472 VDH 154-72 T1.45 59.27a 176.75a 26.57 76.75b
CI 15687 Kimberly 71.24 48 .65b 179.25a 27.07 85.25
SK 74234 Klages/ST122(TR430) 70.04 53.88 174.00a 27.76 76.75b
MT 547123 Hector/Klages 69.73 52.52 173.25 29.13 85.75
WA 11312 6194-63/Blazer 69.55 49.02b 169.25b 27.36 75.75b
VD 25773 VDH 257-73G 69.43 52.00 174.75a 27.76 68.75b
AT 506 Fairfield 69.01 53.02 173.75a 30.12 90.50
NA ¥ RPB 896-76 67.57 49.47p 175.50a 26.28 89.25
CI 9558 Piroline 67.51 53.47 172.00 29.23 89.25
CB 7523 Cebeco 7523 66.48 52.10 175.00a 26.18 88.00
MT 547234 Hector/Klages 65.68 51.95 175.25a 28.44 82.00
CI 10083 Ingrid 65.21 52.25 175.75a 29.23 79.50
CI 15514 Hector 64.88 53.35 173.75a 30.61 85.75
CI 15773 Morex 64.77 52.52 170.00 32.78a 92.75
NA 6 RPB 456-T2 63.76b 51.85 173.75a 25.89 67.25b
VD 3 Menuet 63.49b 52.45 172.50 26.87 85.00
UT 1009 SDB1-1009 62.24b 49,35b 173.50 29.13 75.00b
CI 15768 Park 60.99b 51.97 170.25 34.25a 81.75
MT 726 Lud 57 .44b 52.15 173.25 28.54 89.00
CI 15769 Glenn 57.25b 51.42 167.00b 30.51 90.50
MT' 73331 Washonupana 53.19b 57.95a 174 .00a 27.56 69.25b
MT 842148 Sermo/7*Comp SHT AWN
NKD 52.91b 57.95a 173.25 26.77 71.50b
CI 5438 Compana 52.89b 52.13 172.75 26,87 93.75
52/ 69.64 52.13 173.63 28.66 82.52
F= 3.21&-:2- 3.07*:!{? 12.08:% 4 |I20-35-2:* 4_3]-:1-1.'1-
S.E.X 4.39 1.26 .70 .93 3.39
L.S.D. (.05) 1217 3.49 1.95 2.59 9.39
C.V. % 6.31 2.41 A1 3.26 4,11



Table _1 . (con't)

Check variety

F - value for variety comparison

Indicates statistical significance at the .05 level
Indicates statistical significance at the .01 level
Values significantly greater than the check (.05)
Values significantly less than the check (.05)
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Table 3 . Agronomic data from the intrastate barley yield nursery grown at the
Northwestern Agricultural Research Center, Kalispell, MT in 1979. Field
No. Y-1, Irrigated, Random block design, five replications.
Date seeded: April 26, 1979 Date harvested: September 9, 1979
Size of plot: 32 sq. ft.
C.I. or Yield Test Wt., Heading Plant Lodging Scald %
State HNo. Variety Bu/A Lbs/Bu. Date Height % Sev. Sev. Plump
UT 1009 SDB1-1009 136.64a 46.78 176.80b 39.29 29.0b 3.4b 0b 0.0b 98.8a
VD 11874 VDH 118-74 132.89a 51.36a 179.80 38.90 27.0b 4,4 “6 0.6b 95.2a
MT 547354 Hector/Klages 128.37a 48,36 175.60b 39.29 24.0b 4.2 16 1.6 93.6
VD 13875 VDH 138=75 121.88 49,16a 180.00 37.17b 48.0 5.2 8 0.6b 96.0a
CI 15229 Steptoe 119.85 44,58 173.00b 36.77b 72.0 7.2 Ob 0.0b 95.6a
VD 22872 VDH 228-T2 119.70 51.70a 180.40 39.61 6.4b 1.8b 26 1.4 96.2a
CB 7523 CEBECO 7523 118.85 52.84a 179.80 37.17b 12.4b 2.2b 62a 4.0 93.6
VD 3375 VDH 033-75 118.81 50.64a 178.80b 41.34 17.0b 4.6 46 3.0 92.8
MT 547276 Hector/Klages 115.80 49.74a 180.00 42,13 14.0b 3.0b 4 0.4b 94.6a
MT 547123 Hector/Klages 115.64 50,202 177.60b 40.00 36.0 3.8b 10 1.2 95.8a
NA 4 N25B 325-77 115.58 48.08 178.20b 38.58 24.0b 3.4b 22 2.2 93.8
MT 726 Lud 114.13 51.28a 179.80 39.29 8.8b 3.0b 74 4.6a 96.2a
VD 3 Menuet 112.64 50.54a 175.80b 39.06 14.0b 5.6 52 3.6 95.6a
CI 15773 Morex 110.85 45.66 175.20b 43.15a 73.0 5.4 6 0.6b 95.8a
MT 547143 Hector/Klages 106.31 47.06 178.20b 41.81 39.4 5.0 26 2.0 95.2a
VD 15472 VDH 154-72 107.61 47.80 180.00 37.80 39.0 6.0 14 1.0 86.6
WA 11312 6194-63/Blazer 107.35 46.82 173.00b 39.69 48.0 5.0 12 1.0 90.6
NA 6 RPB 456-72 102.61 47.28 176.80b 37.17b 42.4 5.8 12 1.2 93.6
CI 15687 Kimberly 102.12  49.08a 181.20 41.57 31.0b 4.8 10 1.0 93.6
MT 729 Summit 101.98 48.80a 179.20 40.39 27.0b 6.2 64a 4.2 90.0
NK 761104 BZ/DMN/ZY 101.42 47,08 179.40 39.21 59.0 6.4 34 2.6 88.6
CI 15769 Glenn 99.93 44.42 173.40b 40.55 70.0 7.4 Ob 0.0b 97.2a
VD 25773 VDH 257-73G 97.62 47.14 180.20 38.11 32.0b 4.8 12 1.0 82.4b
CI 16181 Purcel}/ 96.58 46.12 177.00b 38.27 44.0 5.6 38 2.2 91.8
CI 10083 Ingrid— 96.12 46.20 180,40 40.00 62.0 6.8 30 2.6 89.8
NA 5 125B 405-76C 95.76 42,92 178.60b 37.09b 86.2 8.0 14 1.8 91.0
CI 9558 Piroline 94,32 45,72 177.00b 38.19 85.0 8.0 56 4.0 91.0
CI 10421 Unitan 93.66 43.98 175.20b 42.20 69.0 5.8 2b 0.2b 92.2
AT 506 Fairfield 93.36 46,54 178.00b 40.16 78.0 7.6 20 1.4 94.4a
MB 323 Klondike 93.34 46.10 176.20b 43.62a 55.0 6.8 14 0.8b 94.8a
CI 13827 Shabet 92.64 45.30 179.20 37.01b 72.0 6.8 8 1.4 92.8
MT 547255 Hector/Klages 90.39 47.40 176.60b 40.31 59.0 6.4 26.-2.0 94.8a
CI 15768 Park 87.64 44,66 176.60b 42.36 53.0 8.0 46 3.2 095.2a
CI 15514 Hector 87.28 48.30 176.80b 39.69 84.0 7.2 16 1.6 92.0
SK 74234 Klages/S7122(TR430) 86.73 43.90 177.60b 39.53 82.0 8.0 24 2.0 94.0
CI 15478 Klages 85.09 47.80 180.20 42.20 29.0b 4.0b 24 2.0 95.0a
1A 7 RPB 896-176 83.21 44,40 179.60 38,90 63.0 7.4 40 3.0 92.4
MT 547234 Hector/Klages 83.13 42.88b 177.60b 40.79 84.0 7.8 28 1.8 91.8
CI 5438 Compana 76.26  44.26  175.60b 34.96b 90.8a 6.8 44 3.0 96.4a
VD 27475 VDH 274-75 74.70 44,40 180.40 39.92 60.0 8.2 56 4.2 80.8b
MT 733317 Washonupana 65.60b 48.84a 176.40b 35.28b 93.6a 7.0 30 2.6 89.2
MT 842148 Sermo/T#COMP SHT
AWN NKD 58.83b 50.86a 176.80b 35.28b 94.4a 7.8 44 3.4 89.6
X5, 101.08 47.33 177.88 39.38 50.89 5.8 26 1.9 92.9
= 2,881 7,52u 15,084 5,20%% 6 QRE3, 1HE 4iH Q% 5, 164
S.E.x 10.20 .92 .55 .91 10.1 1.0 10 .6 1.60
L.S.D.(.05) 28.28 2.56 1.51 2,52 28.0 2.7 27 1.8 4.42
c.V. 10.09 1.95 .31 2.31 19.8517.1 38 33.1 1.72
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Table 3 . (con't)

1/ Check variety
2/ F - value for variety comparison

% Indicates statistical significance at the .05 level
#:  Indicates statistical significance at the .01 level
a/ Values significantly greater than the check (.05)
b/ Values significantly less than the check (.05)



89

el L g*'8llL 8°8ll GL-€E€0 HAA GSLEE Qi
0oL L 8°G6 9°'G6 99L.-G0% gS2N & Vil
2ol L 9.6 9°16 DEL-LG2 HaA €L.62 aa
L2l L 6*L2L 6°L2lL GL-8EL HAA GLSEL aa
901 L #*l0L #°LOL XZ/NNa/zda  %0LL9L 3N
#EL L 7'82L H°gal S9TFRT/J0308H HSGELHS I
€Ll L £°80L €£°350l SOUBTY/JI0398H €hLLHS IN
€Ll 2 0°LOL #*L0L G'%6 J9ZRTH/E9~%619 2LELL WA
#01 2 L'26 6°0LL #H'4L Xedoll €LLGL ID
29 2 €°G68 986 g8°l1g NMY IHS dwo):l/.omasS ghL24e IH
99 2 0°6S 9'S9 €°26 euednuoysey LEEEL IH
L6 2 L'98 9°.8 8°GQ }aed  89.GL  ID
(o[o]} 2 9'68 €°'€t6 8°'G8 OMTPUOTY €£2€ an
6L1 2 G'90L 6'8LL 0°%6 €26L 0038490 €26L €D
€zl 2 8°60L L'6LL 6°66 2L-g22 Han 2.822 QA
9oL 2 2'G6 6°66 G'06 uusTy 69LG5L ID
801 2 €°96 1L°20L %°06 Ataequty 18961 ID
2€lL 2 2'8lLL 6'2€L H'goL L=8LL=UAA 4.8LL aA
, 9FL 2 3"Lel 9'9clL 0°LoL 600L-19aS 600L In
I Gt € 9°c0L 9'L0L %'L6  6°20L cl=%SL HAA 2.%SL  aa
L 1 5 & € L*20L 9°2LL 1°68 %90l jenusy| ¢ an
LLL i 7'€6  9'20L €°€6 L'w6 6°'29 2L-9G% dd4 9 vil
0ol f 0°%8 #°€6 L°08 0°%9 €£'gl PTOTJATRS 906G Iy
2Ll 9 #°00L L°ylL 9'28 8°'86 6°'66 L°BLL 6°88 P 92L IN
£ol 9 6°L6 L°G8 862 0°%6 L'08 8'HlLL 0°Lg sedery gLySL ID
901 L 6°06 9°96 9'90L L°'86 L'29 €'%¥3 6°'90L 2°'L9 TI®%und  LgL9L I
£oL 1 ¥°06 0°20L B°98 L'#8 9°€8 S'4llL $°96 G'49 JTImS  62. In
g2l 9 9%LLL 6°6LL %"HOL €°G0L #'26 L°ShL °L6 €°LLL 0°9LL e03de3s 6225l ID
L6 0L €°€8 9'26 0'%L L°06 8°L9 0°SLL 8°L8 9'69 9°€6 L°L9 #°09 38qeys L28gl I0
6 OL LS8 E°L8 0'68 6°98 2°89 €°80L 6°00L 2°0L 9°LOL #°29 L°'29 J03098H 416Gl ID
6L oL 9%LL €°9L 1°%9 €°€8 8'LS 8°68 6°L8 L'€S 9°'LL 6°6S £°'2L eueduwo) QEYS  ID
ool OL 216 1°96 628 0°88 6'69 #'60L 2°L6 €'GL 38'°HLL 0°GL €£°60L PTJ8UI €800l IO
88 OL 9'08 €'%6 #®°LL 9°83 L'29 2'S0L L'LL 9'€L G'88 8°%9 €£€°G3 SUTTOJTd 8666 IO
66 OL 2°06 L°€6 9'29 8'€6 0'LL €'SLL 6°L6 9'26 6°20L 0°08 L°26 uejTun L1290l IO
PTJBUL  ‘SJX  ‘oAY  6L6L 8L6L LL6L 9L6L WL6L €L6L  2L61 1L6L O0LGL €96L JCES ST *ON 23838
. J0 *1'D
% B38

*6L-0L6L ‘1M ‘TTedsiTey ‘dejus) yodessey TRJNITNOTISY

UJ9388MUJJON] 8Y3 3B umouZd Aassanu AoTJeq 99e4SBIJUT POJeITJJT Futads oyj3 403 SpreTd Jo AJeumms Jeok usy * 4 sTqel



50

N5

€91 L 9°9GL 9°9G| LL-G2€ 42N % # vl
ozl L 9°GLL 9°GLL §89eTY/J0300H €21LHG IN
=7} L L*wl L 4l GL-%l2 HAA Giwle aA
98 L L'€8 L°t£8 S88eT)/J10309H 4E2LHS I
L8 L 2°€8 2'€8 9L-968 ddd L LAl
06 L L'98 L°93 (0E€% ML) 22LLS/888eTy 4E2hl IS
ozl L 8°GLL 8'GlLL S83eT}/Jd0309H 9L2HG IH
#6 L %'06 4'06 Se8eT)]/J0309H GGZLHS I
PTJIUT  *Sax ‘9AY  6L6L 8L6L  LL6L  9L6L 4lGL  €L6L  2L6L  LLEL 0L6L 6961 JCE ST * ON @3e38
9 ‘88 Jo T .°D

(3,u00) * 4 o1qey



-16-

Table _5 . Agronomic data frou the off station spring barley nursery grown in
Ravalli County at the Western Agricultural Research Center, Corvallis,
MT in 1979. Random block design, four replications.

Date seeded: May 4, 1979 Date harvested: August 28, 1979
Size of plot: 32 sq. ft.

C.I. or Yield Test Wt. Height Lodging %
State No. Variety Bu/A Lbs/Bu. Inches % Sev. Plump
CI 13827 Shabet 82.79 49.67 29.92 25.00 1.50 81.50
CI 15514 Hector 82.54 50.63 31.00 20.00 1.25 88.25
MT 729 Summi t 79.32 51.47 31.89 .00 .00 82.25
CI 15478 Klages 73.29 50.50 31.69 .00 .00 83.50
CI 9558 Piroline 73.16 51.70 31.10 20.00 1.25 91.50
AT 506 Fairfield 72.85 50.05 29.04 .00 .00 83.25
CI 15687 Kimberly 70.30 49,97 31.20 10.00 2.50 85.75
CI 10421 Unitan 69.10 46.35b 29.23 42,50 .50 86.00
CI 10648 Larker 64.68 48,37 30.51 .00 .00 87.25
CI 15229 Steptoe 64 .44 44,72b 26.67 7.50 1.25 88.50
CI 16181 Purcellt  62.29 50.02 27.17  7.50 1.25  89.25
CI 15773 Morex 60.02 47.90 30.31 10.00 .25 82.25
ie/ 71.23 49,28 29.98 11.88 .81 85.77
F< .63NS 5.88%# 1.13NS  1.09NS  .88NS J44NS
S.E.X 9.60 .86 1.58 12.42 .86 4,87
L.S.D.(.05) 27.57 2.47 4,54 35.66 2.47 13.98
¢V, % 13.48 1.74 5.28 104.61 105.97 5.68
1/ Check variety
2/ F - value for variety comparison

Indicates statistical significance at the .05 level
Indicates statistical significance at the .01 level
Value significantly greater than the check (.05)
Value significantly less than the check (.05)

ol =
NN
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Table ¢ . Agronomic data from the off station spring barley nursery grown in
Lake County on the Lake Brothers farm, Ronan, MT in 1979. Randonm
block design, four replications.
Date seeded: May 9, 1979 Date harvested: August 29, 1979
Size of plot: 32 sq. ft.
C.I. or Yield Test Wt. Height %
State No., Variety Bu/A Lbs/Bu. Inches Plump
CI 15687 Kimberly 65.07 46.32b 26.57a 84.25b
AT 506 Fairfield 64,22 48,32 25.49a 89.50
CI 13827 Shabet 61.13 47.00 26.97a 89.00
MT 729 Summi t 60.97 48.27 23.62 82.75b
CI 15478 Klages 59.35 43.22b 27.46a 89.50
CI 15773 Morex 57.69 45.77 28.64a 89.50
CI 10648 Larker 57=11 46,63 26.77a 94.50
CI 15229 Steptoe 55.82 41.85b 22.15 92.50
CI 16181 Purce11l’ 54.75 47.60 22.93 91.25
CI 9558 Piroline 49.86 48.63 25.00a 90.25
CI 15514 Hector 48.91 47.22 25.39a 86.00
CI 10421 Unitan 47.37 43.20b 25.49a 91.00
ie/ 56.85 46.17 25.54 89.17
F= 1.12KS 29.37%% 8.61%# 2.59%
S.E.x 5.49 .41 .65 2.09
L.S.D.(.05) 1507 1.19 1.87 5.99
C.V. % 9.66 .90 2.55 2.34
1/ Check variety
2/ F - value for variety comparison
# Indicates statistical significance at the .05 level.
#t  Tndicates statistical significance at the .01 level,
a/ Values significantly greater than the check (.05)
b/ Values significantly less than the check (.05)
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Table g . Agronomic data from the off station spring barley nursery grown in
Missoula County on the Harvey Clouse farm, Missoula, MT in 1979.
Random block design, four replications,
Date seeded: May 4, 1979 Date harvested: August 28, 1979
Size of plot: 32 sq. ft.
C.I. or Yield Test Wt, Height Lodging %
State No. Variety Bu/A Lbs/Bu. Inches %0 Sev. Plump
CI 15229 Steptoe 109.49a 45.07b 33.76 .00 .00 94.00
CI 15514 Hector 105.83 49.17 40.65a 5.00 1.50 89.50
MT 729 Summit 105.13 49.55 37.60a .00 .00 85.50
CI 15773 Morex 95.64 46.25 40.85a 15.00 2.50 85.75
AT 506 Fairfield 93.75 50.25 37.80a 2.50 .75 87.00
CI 10648 Larker 91.73 48.00 41.14 22.50 2.75 92.25
CI 13827 Shabet 88.53 46.63 39.57a 10.00 1.00 83.25
CI 9558 Piroline 88.19 49,22 39.76a .00 .00 89.25
CI 16181 Purce11 86.45 48.30 35.43 .00 .00  89.50
CI 10421 Unitan 86.15 44,70b 41.34a 6.25 1.00 86.75
CI 15687 Kimberly 85.23 47.25 40.65a 2.50 .75 79.75
CI 15478 Klages 74.01 46.07 40.75a .00 .00 83575
Ez/ 92.51 47.54 39.11 5.3% .85 87.19
= 2.11% 3.34%E 13.82%F 1.29NS1.37NS 1.52NS
S.E.x T.03 1.00 .66 6.34 .83 3.24
LeS.D.(.05) 20.18 2.87 1.90 18.20 2.39 9.29
c.V. % 7.60 2.10 1.69 119.33 97.48 3.7
1/ Check variety
2/ F - value for variety comparison
¥ TIndicates statistical significance at the .05 level.
i#t  TIndicates statistical significance at the .01 level,
a/ Value significantly greater than the check (.05)
b/ Value significantly less than the check (.05)
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Table 8 . Summary of yield and test weight data from irrigated spring barley
nurseries grown in Lake, Missoula, Ravalli and Flathead Counties in

1979. o

C.I. or Yield (bu/a) Test Weight (1lbs/bu)
State No. Variety 1/ 2/ 3/ 4/  Ave, 1/ 2/ 3/ 4/  Ave,
CI 15229 Steptoe 55.8 109.5 64.4 119.9 87.4 41.9 45.1 44.7 44,6 44.1
CI 15514 Hector 48.9 105.8 82.5 87.3 81.1 47.2 49.2 50.6 48.3 48.8
MT 729 Summit 61.0 105.1 79.3 102.0 86.9 48.3 49.6 51.5 48.8 49.6
CI 15773 Morex 57.7 95.6 60.0 110.9 81.1 45.8 46.3 47.9 45.7 46.4
AT 506 Fairfield 64.2 93.8 T72.9 93.4 81.1 48.3 50.3 50.1 46.5 48.8
CI 10648 Larker 511 91.7 64.7 - 71.2 46.6 48.0 48.4 - 47.7
CI 13827 Shabet 61.1 88,5 82.8 92.6 81.3 47.0 46.6 49.7 45.3 47.2
CI 9558 Piroline 49.9 88.2 73.2 94.3 76.4 48.6 49.2 51.7 45.7 48.8
CI 16181 Purcell 54.8 86.5 62.3 96.6 T75.1 47.6 48.3 50.0 46.1 48.0
CI 10421 Unitan 47.4 86.2 69.1 93.7 T4.1 43.2 44.7 46.4 44.0 44.6
CI 15687 Kimberly 65.1 85.2 T70.3 102.1 80.7 46.3 47.3 50.0 49.1 48.2
CI 15478 Klages 59.4 74.0 T73.3 85.1 73.0 43.2 46.1 50.5 47.8 46,9

X5, 56.9 92.5 71.2 98.0 T79.1 46.2 47.5 49.3 46.5 47.4

F= 3 2.11% .63 2.88%% 29.37#43,34%465,88%iIT , 52iH:

L.S.D.(.05) 15.77 20.18 27.57 28.28 1.19 2.87 2.47 2.56

.V % 9.66 7.60 13.48 10.09 .90 2.10 1.74 1.95

Table 9 . Summary of height and percent plump data from irrigated spring barley
nurseries grown in Lake, Missoula, Ravalli and Flathead Counties in
1979.
C.1. or ~ % Plump Height (inches)
State No. Variety 1/ 2/ 3/ 4/  Ave,’ 1/ 2/ 3/ 4/  Ave,
CI 15229 Steptoe 92.5 94.0 88.5 95.6 92.7 22,2 33.8 26.7 36.8 29.9
CI 15514 Hector 86.0 89.5 88.3 92.0 89.0 25.4 40.7 31.0 39.7 34.2
MT 729 Summit 82.8 85.5 82.3 90.0 85.2 23.6 37.6 31.9 40.4 33.4
CI 15773 Morex 89.5 85.8 82.3 95.8 088.4 28.6 40.9 30.3 43.2 35.8
AT 506 Fairfield 89.5 87.0 83.3 94.4 88.6 25.5 37.8 29.0 40.2 33.1
CI 10648  Larker 94.5 92.3 87.3 - 91.4 26.8 41.1 30.5 - 32.8
CI 13827 Shabet 89.0 83.3 81.5 92.8 86.7 27.0 39.6 29.9 37.0 33.4
CI 9558 Piroline 90.3 89.3 91.5 91.0 90.5 25.0 39.8 31.1 38.2 33.5
CI 16181 Furcell 91.3 89.3 89.3 91.8 90.4 22.9 35.4 27.2 38.3 31.0
CI 10421 Unitan 91.0 86.8 86.0 92.2 89. 25.5 41.3 29.2 42.2 34.6
CI 15687 Kimberly 84.3 T79.8 85.8 93.6 85.9 26.6 40.7 31.2 41.6 35.0
CI 15478 Klages 89.5 83.8 83.5 95.0 88.0 27.5 40.8 31.7 42.2 35.6
Xg 89.2 87.2 85.8 93.1 88.8 25.5 39.1 30.0 40.0 33.5
F= 2.59% 1.52 A4 5,16%% 8.61%4
13.82%#1,13 5,29%%
L.S.D.(.05) 5.99 9.29 13.98 4.42 1.87 1.90 5.28 2.31
c.V. % 2.3% 3.71 5.68 1.72 2.55 1.69 5.28 2.52

NOTE:

Lake County - Lake Brothers
Missoula County - Harvey Clouse
Ravalli County - Western Agricultural Research Center
Flathead County -~ Northwestern Agricultural Research Center

F - value for variety comparison

Purcell is considered to be the check in all nurseries.
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Agronomic data from the pedigree preliminary yield nursery grown at
the Northwestern Agricultural Research Center, Kalispell, MT in 1979.
Field No. A-2. Random block design, three replications.

Date seeded: April 19, 1979 Date Harvested: August 3, 1979
Size of plot: 32 sq. ft.

C.I. or Yield Test WE. Heading Height %
State No. Variety Bu/A Lbs/Bu. Date Inches Plump
MT 729 Summit 85.74 52.97a 174.67a 29.66 82.67b
CI 15478 Klages 85.51 50.30 175.00a 30.18 86.00
MT 313104 Summit/Hector 84.03 52.87a 172.33a  30.45 88.00
MT 657399 Steptoe/Klages F6 83.11 50.13 173.67a 31.36a 96.67a
MT 31572 Klages/Summit 82.78 53.43a 171.00 29.92 91.67
MT 31624 Klages/Summit £1.76 53.97a 172.67a 29.00 94.00
MT 31272 Klages/Summit 81.17 54,30a 173.33a 29,40 87.33
MT 312590 Summit/Hector 80.07 53.17a 174.33a 31.10a 91.67
MT 31571 Klages/Summit 78.44 52.73a 173.33a 29.92 91.00
MT 31672 Klages/Summit 78.40 51.53 174.67a  30.05 88.33
MT 31579 Klages/Summit 78.17 53.37a 174.00a 27.56 87.33
MT 312620 Summit/Hector 77.90 53.40a 171.67 29.00 86.33
MT 31126 Klages/Summit T % 52.57a 173.67a 29,92 87.00
CI 15514 Hector 1/ 76.30 53.13a 173.67a 29.27 92.67
CI 15229 Steptoe— 76.19 49.97 169.67 27.69 89.67
MT 311576 Klages/Summit 75.98 53.03a 173.00a 30.71 88.67
MT 311309 Klages/Summit 15.52 52.87a 174.00a 29.27 84,00
MT 657868 Klages/Erbet F5 T74.59 52.93a 168.67 27.95 84.67
MT 311031 Klages/Summit Th .42 52.80a 173.00a 29.00 91.33
MT 657969 Klages/Erbet F5 73.36 53.07a 167.00 25.20 86.33
MT 657400 Steptoe/Klages F6 73.25 52.47a 171.00 31.50a 94.00
MT 313069 Summit/Hector 73.17 53.07a 172.33a 30.97a 90.33
MT 657370 Hiproly/Steptoe F5 72.38 57.90a 176.00a 23.75b 25.67b
MT 31972 Klages/Summit 71.96 52.10a 173.67a 29.66 91.33
MT 657822 Klages/Erbet F5 71.59 52.90a 166.33 27.03 84.67
MT 311198 Klages/Summit 71.09 54.57a 173.33a 29.13 92,22
MT 657395 Steptoe/Klages F6 69.71 50.00 176.00a  30.45 i
MT 657869 Klages/Erbet F5 68.79 53.97a 166.00 27.56 88.L
MT 657389 Steptoe/Klages F6 67.06 48.47 177.33a 31.63a 96.33a
MT 657702 Steptoe/Maris Mink F5 66.61 51.77a 175.00a 27.30 94,33
MT 657694 Steptoe/Maris Mink F5 66.54 50.37 175.00a 25.72 95.67
MT 657705 Steptoe/Maris Mink F5 63.98 49.20 175.00a 25.72 94 .33
Ezf 75.52 52.48 172.82 28.97 88.09
= 1.33N8 8,39 14.95%%  3,10%%  29,90%%
S.E.x 4.99 .63 7 111 2.20
L:S:Ds. (.05) 14.12 1.78 2.01 3:13 6.23
cC.V. % 6.61 1.20 41 3.82 2.50
1/ Check variety

2/ F - value for variety comparison

i  Indicates statistical significance at the .05 level
#  Indicates statistical significance at the .01 level
a/ Values significantly greater than the check (.05)
B/ Values significantly less than the check (.05)
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TITLE: Spring Oats

PROJECT : Small Crains Investigations MS 756
YEAR: 1979

PERSONNEL : Leader - Vern R. Stewart

Technician - Todd K, Keener
Cooperators - Feed Crops Committee MAES, MSU; USDA-SEA-AR

LOCATION: Northwestern Apricultural Research Center Field No; Y-1
DURATION : Indefinite
OBJECTIVE: To determine the adaptability of new or introduced oat varieties;

SUMMARY OF 1979 RESULTS:

Yields for the 1979 Uniform Oat Nursery were equal to last years
yields. The mean yields for the two seasons differed by four bushels. Kelsey, which
had the highest yield in 1978 had the lowest yield in 1979. Three varieties were sig-
nificantly preater in yield than the check, Otana (Table 1). Two new entries, ID
751170 and ID 768244 yielded 179.75 bu/a and 172.24 bu/a respectively. The third
variety WA 6392 yielded 174.12 bu/a, is in its second year of testing.

Several entries had sipgnificantly lower test weights than Otana. Terra
had the highest test weight. Generally the test weights for the nursery were less
than in 1978.

Nine varieties headed out earlier than Otana and five headed later than
Otana (Table 1).

ID 768244 and ID 768346 were significantly taller than Otana.

Six of the Idaho varieties had significantly higher forage yields than
Otana, Five were new entries whereas ID 742300 has been tested for three years.
Cavell, Memomennee, and WA 6392 also had sipgnificantly higher forage yields than Otana,

A ten year summary of these oat varieties is given in Table 2. All
entries are compared to Park, the long time check, Terra and Markton vielded less
than Park.
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SPRING OAT VARIETIES

SPRING OAT VARIETIES RECOMMENDED FOR WESTERN MONTANA

WM -

Cayuse -~ irrirated or dryland

Park - irripated or hirh moisture conditions
Basin - dryland

Otana - irrigated or high moisture conditions

CHARACTERISTICS OF RECOMMENDED VARIETIES

1.

3.

Cayuse

a. Pale green plant color, yellow kernels at maturity,
developed in New York

b. High yielding ability

c. Low test weight

d., Maturity - early to mid-season

e. Very strong straw strength

f. Resistant to Victoria blight and Helmenthosporium blight

5. Tolerant to "red leaf" disease of oats

Park

a. Vhite, plump, short kernels, developed by Idaho and Montana

b. Hipgh yielding ability

c. High test weight

d. Maturity -mid-season

e, Strong straw strength

f. Susceptible to Victoria blight

£. Resistant to prevalent stem rust races

Basin

a. VWhite, short, plump kernels with occasional weak awns,
developed in Montana

b. High yielding ability

c. High test weight

d, Strong straw strength

e. Maturity - mid-season

f. TResistant to covered and loose smut :

g. Resistant to most common stem rust races (not to races 7 & 7A)

h, Excellent oat for combining

Otana

a. Kernel white and plump

b. Dark or blue green foliage

¢. High yielding

d. Excellent test weight

e. Medium to strong straw

f. Maturity - mid-season

gl

Resistant to Victoria blight
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TITLE: Sprinr Vheat

PROJECT : Small Grain Investigation MS 756
YEAR ! 1979

PERSONNEL : Leader - Vern R, Stewart

Technician - Todd K. Keener

Cooperators - Montana Apgricultural Experiment sfation, MSU
USDA SFEA=AR
Montana Vheat Research and Marketing Committee

OBJECTIVES: 1. To determine the adaptability of new and introduced spring wheat
varieties and selections.
2. To aid in the basic genetic research programs in spring wheat.

1979 Experiments:

1. Private Variety Spring Vheat Nursery
2. 'lestern Regional Spring Yheat Nursery

RESULTS AND DISCUSSIONS:

Private Variety Spring Yheat Nursery - The yields ranpged from 77.49
bu/a to 111,52 bu/a with two varieties (TR5 and Thatcher) yielding significantly less
than lNewana. Test weights were slightly lower than in 1978. Four varieties had test
weights sienificantly less than Newana. Five entries headed sipgnificantly earlier
than Newana, whereas WS 122 and Fielder headed significantly later. Diseases were
not an important factor in the study. However, Thatcher and Prodax showed suscepti-

bility to leaf rust.

Western Regional Spring Wheat Nursery - Yields ranged from 78,18 bu/a
to 129,77 bu/a with three varieties yielding significantly more than the check, Borah.
Test weights were slipghtly hipgher than in previous years. All but four varieties had
a sipnificantly later heading date than Borah. Seventy-two percent of the entries
were significantly greater in heipght than Borah. Leaf rust was.severe on ~ -

UT 25943, ID 184, and ID 183, where infection levels exceeded 50%. Moderate levels
of infection were observed throughout the nursery (Table 2). Powdery mildew was high
throughout the nursery.
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SPRING WHEAT VARIETIES

SPRING WHEAT VARIETIES RECOMMENDED FOR WESTERN MONTANA

Hard Red Varieties

1-
2.
3.
4,
5.
6.
7-

Norana -~ nonirrigated and irrigated
Borah - nonirrigated and irrigated
Thatcher - dryland and irrigated
Fortuna - dryland

Newana - dryland and irrigated
Pondera - dryland and irrigated
Marberg - dryland and irrigated

Soft White Varieties

1.
2'

Fielder - nonirrigated and irrigated
Fieldwin - dryland and irrirated

CHARACTERISTICS OF RECBMMENDED VARIETIES

Hard Red Varieties

1.

a.
b,
c.
do
e.
f.
(29
h.

Norana

Bearded variety, developed in Montana
Very high yielding ability
Semi-dwarf type

Maturity - mid-season to late

Good test weight

EFxcellent straw strength

Cood shattering resistance

Resistant to stem rust

i. Resistant to lose smut

J. Resistant to moderately resistant to stripe rust
k. Good milling and baking quality

Borah

a. Bearded variety

a,
bc
C.
d-
€.
f.
.
h.
1.

J.

Very high yielding ability
Semi-dwarf type

Medium maturity

Low to fair test weight
Resistant to shattering
Resistant to stripe rust
Susceptible to leaf rust
Resistant to stem rust

Thatcher

Beardless variety, developed in U,S.A.
Fair yielding ability

Medium height

Early maturity

Good test weipght

Fair to good lodging resistance

Good shattering resistance
Susceptible to leaf rust

Resistant to stripe rust

Good milling and baking quality

=
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Recommended Spring heat Varieties (con't)

4,

5.

Sof't

Fortuna

a. Beardless variety, developed in North Dakota
b. Good yieldins ability

c. Medium to tall heirht

d. Medium maturity

e, High test weisht

f. Poor to fair lodging resistance

£. Somewhat susceptible to shattering

h. Resistant to most common races of stem rust
i. Resistant to most common races of leaf rust
Jj. Fair to good milling and baking quality
Newana

a. High yielding ability

b. Semi-dwarf variety (short straw)

c. High test weight

d. Hirh lodging resistance

e. Good shattering resistance

f. Resistance to stem rust

r. Moderately susceptible to leaf rust
Pondera

a., High yielding ability

b. Semi-dwarf variety

c. High test weight

d. Mid-season maturity

e. Resistant to stem and strip rust

f. Moderately resistant to leaf rust
Marberg

a. Good yielding ability

b. Semi-dwarf variety

c. Good test weight

d. Mid-season maturity

e, Resistant to stem rust

f. Moderately susceptible to leaf rust

g. Moderately resistant to stripe rust
White Varieties

Fielder

a. Bearded variety, developed in Idaho

b. Very high yielding ability

c. Semi-dwarf type

dn
e,
f.

.

i.

Medium to late maturity

Fair test weirht

Cood straw strength

Good shattering resistance
Moderately resistant to stripe rust
Slicht resistance to leaf rust
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Recommended Sprins Wheat Varieties (con't)

2-

ga
ho

Fieldwin

a. Hipgh yielding ability

b, Semi-dwarf variety

c. Medium to late maturity

d. Fair test weight

e, Good straw strength

f. Good shattering resistance

Moderate resistance to stripe, stem and leaf rust
Moderate resistance to powdery mildew
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Table __ 1 . Agronomic data from the Private Variety Spring Wheat Nursery grown

No. Y-1. Random block design, four replications.

Date seeded: April 30, 1979
Size of plot: 32 sq. ft.

Date harvested:

on the Northwestern Agricultural Research Center in 1979, Field

10

September 13, 1979

C.I. or Yield Test Wt. Heading Height Leaf Rust
State No. Variety Bu/A Lbs/Bu. Date Inches v.
TR 4 Yoco-Hesel(Trit}9ale} 111.52 49.55b 184 .,50b 37.11a .00 .00
CI 17430 Newana, MT 7156~ 111.37_ 61.50Q 188.25 33,66 .00 .00
MT 34 Prodax 107.71 58.72b 187.50 34.45 12.50 1.00
WS 122 MP-122 107.56 61.25 190.50a 37.60a .00 .00
NA 7664 HS 7664 106.75 60.75 187.75 35.83 .00 .00
AG 1 Solar 106.16 62.25 189.25  34.55 .00 .00
CI 17268 Fielder 105.68 61.50 189.75a 38.68a 5.00 .50
CI 13596 Fortuna 105.22 62.47 186.00b 43.80a .00 .00
TR 1 Navojoa (Triticale) 104.32 50.27b 183.00b 34.65 .00 .00
WS 114 MP-114 101.37 61.75 187.25 29.72b .00 .00
CI 13986 Era 100.50 61.67 189.00 33.27 .00 .00
NK 55114 75S 5511-4 99.57 62,42 188.00 35.53 .00 .00
TR 5 Maya I-Arm(Triticale 94 .48b 50.40b 183.00b 35.93 .00 .00
CI 10003 Thatcher 77.49b 59.43b 186.25b 43.60a 17.50 2.25
fz/ 102.84 58.85 187.14  36.31 2.50 .27
RS 3.015806, 755 34,3878 20,46%%  1,39NS1.80NS
S.E.x 4.98 .50 .40 .84 4,70 .48
L.S.D.(.05) 14.22 1.42 1.15 2.40 13.43 1.36
C.V. % 4,84 .84 .21 2.31 187.91177.87

Check variety

F - value for variety comparison
Values significantly greater than the check at the .05 level
Values significantly less than the check at the .05 level

Indicates statistical significance at the .01 level
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Table . Summary of the western resional spring wheat nursery grown at the
Northwestern Apricultural Research Center, Kalispell, MT 1971-79.

<>

C.I. or Sta. %
State No. Variety 1971 1972 1973 1974 1975 1976 1977 1979 Ave. Yrs. Borah

CI 4734 Federation 51.3 65.3 69.4 69.4 40,7 38.7 173.0 78.2 60.8 8 67
CI 17267 Borah 89.2 88.3 93.1 89.5 9.4 72,8 89,6 108.2 90.6 8 100
CI 17425 Fieldwin,I87 107.2 78.6 71.9 97.9 107.2 92.5 5 102
UT 25776 Rogue 66/Fremont 92.1 95.0 93.6 2 95
UT 25850 Rogue 66/Fremont 98.6 103.2 100.9 2 102
UT 25943 Rogue 66/Fremont 92.6 101.8 97.2 2 98
ID 0129 Ab A715238=A-17-2 100.5 107.5 104.0 2 105
1D 0130 Ab A715258-A-38-2 109.6 123.0 116.3 2 118
D 181 A71531S~A-26~2 129.8 129.8 1 120
ID 167 MRN/TBR 66/3/TZPP/AN3//B2 123.9 123.9 1 115
ID 187 A 7243S-A=3=1 Fif6 1176, 1 109
ID 183 ID 0053/A6596S-A=21-1 116.6 116.6 1 108
ID 188 A T2445-B-2-1 116.3 116.3 1 107
ID 186 AT240S-38-2 115.1 115.1 1 106
D 185 AT72505-A-8-1 114 .8 114.8 1 106
I 184 A6543S=14-1-3/R6596S 114.5 11%4.5 1 106
ID 144 AT136S=5-2-3 112.6 112.6 1 104
WA 6613 VHO70954/ID 55 12,1 112.1 1 104
VA 6402 CI 14482 /K620257 112.1 1121 1 104
D 160 Peak. T2/A65465=-2-2 110.1 110.1 1 102
A 6619 K 7105153/ID 55 110.1 110.1 1 102
UT 261102 Red R68/UT 256-3-14~45-1 109.4 109.4 1 101
1A 6618 K 7105153/1ID 55. 109.3 109.3 1 101
ID 153 Borah/3/1I-60-101//TZFPP 108.7 108.7 1 100
WA 6617 K 7105152/1ID 56 107.6 107.6 1 99
WA 6307 K 6901532/Era 107.5 107.5 1 99
UT 881292 Bannock/Fremont 105,9 105.9 1 98
WA 6510 K 69014 95/MN26268 105.4 105.4 1 97
WA 6620 N 7000315/1ID 65 104.6 104.6 1 97
UT 881235 Bannock/Fremont 103.5 103.5 1 96
ID 138 Fielder/A65145-5-102-1 102.7 102.7 1 95
UT 881404 Bannock/Fremont 99.2 99,2 1 92
WA 6615 VH 07095 /Fielder 99.1 99.1 1 92
WA 6614 VH 070954 /ID 46 98.7 98.7 1 91
WA 6616 VH 07095 /Fielder 90.4 90.4 1 84
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TITLE; Evaluation of the prowth regulator compound 'Embark' on
spring grains and established turf.

YEAR: 1979

LOCATION ! Northwestern Agricultural Research Center (Field R-9)

PERSONNEL : Leader - Vern R. Stewart

Technician - Todd Keener

Cooperators - Weed Research Committee, Montana Agricultural
Experiment Station, IMSU
Montana Wheat Research and lMarketing Committee
3-M Company, Apgricultural Chemical Division

OBJECTIVES: 1. Measure efficacy of Embark in growth suppression of
established grasses.
2. To determine the effect of Embark on yield and yield
components of small grains.

MATERIALS AND METHODS:

Small Grains - Mefluidide |Fi-2,4-dimethyl-5-|_|Ttrifluoromethyl)sulfonyl |amino|
phenyl |acetamide, hereafter referred to as Embark, was applied at five rates to
Ingrid spring barley and Newana spring wheat. The small grain was seeded with an
international press drill with a 7-inch row spacing, 12 feet wide, The drill strips
were spaced 3-feet apart. Embark treatments were applied at right angles to seeded
strips. Seeding rate for barley was 80 1lbs/a and for wheat 70 lbs/a. Herbicides
used for weed control were triallate for wild oat control and bromoxynil + MCP com-
bination for broadleaf control. The rate of triallate was 1.0 1lb/a for wheat and
1.25 1b/a for barley. The broadleaf herbicide was .375 1b/a of both bromoxynil + MCP
for broadleaf control for both wheat and barley.

Plot size was 12' x 10' or 120 sq. ft. Herbicides were applied with a tractor
mounted research type sprayer. Forty-eight square feet were harvested for yield with
a Hepe combine, Prior to harvest, plant and tiller counts were made. Heads were se-
lected at random (25) to be used in yield component determinations. Fernel counts
and kernel weiphts were conducted by Gene Hockett and staff at MSU using an electron-

ic counter.

Turf - Embark (see common and chemical name above) was applied at four rates
to an established pasture containing various species. Plots were 10' x 15' (150 sq.
ft.). Spraying procedures are described above and/or are included in the tabulated
data. The experiments were mowed to a 3-inch height four days after application.
Readings of the experiments were made forr and six weeks after application. Two ex-
periments were established. Experiment No. 1 had the following species: western
wheatgrass (Agropyron smithii Rydb.); Russian wild rye (Elymus sp); and downy brome
(Bromus tectorum L.). —Experiment Mo. 2 had the following species: bluegrass (Egg

ratensis L.): orcharderass (Dactylis glomerata L.); red clover (Trifolium pratense
E.i- white clover (Trifolium repens L.); dandelion (Taraxacum officinale Weber) ;
night flowering catchfly (Silene noctiflora L.) and black medic (1"edicago lupulina

L.).
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RESULTS AND DISCUSSION:

Barley - Statistically all data obtained were found to be non-significant at
the 5 percent level of probability, however it is noted that the check was the high-
est in yield, test weight and kernel weight. There was a feneral trend at the low-
er rates of Embark to see a reduction in kernels per head and 1000 kernel weight.
Tests varied some with the lowest rate (7 gm/a) having the lowest percent plump
measurement. Plants tended to decrease in height as the rate of Embark was increas-
ed. See Table 1. No physiological aberrations were observed as a result of Embark
applications.

Wheat - As seen in the barley there is no statistical difference in this test.
However, the check values are the highest except kernels per head. Table 2. We did
not see any phytotoxicity between treatments in this test.

Turf - Test 1 (F-2) - Field measurements made four weeks after application show-
ed good suppression of western wheatgrass and Russian wild rye at the .38 and .50
lb/a rate. However, downy bromegrass was only slightly suppressed at the same rates.
Six weeks after application the western wheatgrass and Russian wild rye were fairly
well suppressed at .5 lb/a rate. Flowering of all species was observed at the two
lower rates four weeks after application. WMNormal growth appeared evident throughout
the test on July 31, 1979. No color changes were noted between treatments and
checks. Slight dryness and tip burning was observed in grass species at the .38 anc
.5 1b/a rates. Table 3,

Turf - Test 2 (Y-5) - The .5 1lb/a rate caused excellent growth suppression for
all plant species for about 26 days. The .38 and .5 1b/a rates were the most effec-
tive throughout the test. Dandelion and red clover were the least affected by Embark
in this study. We seemed to have fairly effective growth suppression at the two
higher rates for about 40 days. Later in the season normal growth appeared evident.
Phytotoxicity was noted on all red clover at most rates. Table 4.

11
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Table 1 . Effects of the growth regulator compound Embark on the agronomic components
of Ingrid barley, Northwestern Agricultural Research Center, Kalispell, MT,

1979.

Date seeded:
Size of plot: 48 sq. ft.

Field No. R-9.
May 14, 1979

Date harvested:

September 7, 1979

Rate Yield Test Wt, % Heading Height 'Rérneig/ T000="
Treatment Gms/A  Bu/A Lbs/Bu. Plump Date Inches head— Kernel Wt,
EmbarkL’ 7 63.0 471 96.3 199 23.0 24,6 43.9
Embarlk 9 83.7 48.3 96.8 199 20.8 24.8 45.1
Embark 11 69.9 47.4 97.8 199 21.8 25:3 45.7
Embark 13 67.6 48.0 97.8 199 21.1 25.2 45.2
Embark 15 79.4 48.3 97.5 200 19.8 25.1 46.3
Check 0 86.6 49.4 97.8 200 20.1 25.4 46,8
E3/ 75.02 48,14 97.29 21,08 25.06 45,47
F= _ I «+ 331 1.51 2.18 143 .830
SelaX 8.64 .863 o521 L7197 . 784 1.115
C.V.% 11:51 1.79 .536 3.78 3.06 2.45
L.S.D.(.05) 26.02 2.60 157 2.40 2.36 3.36

1/ Embark (MBR 12325) is a growt
mefluidide, Chemical name N=-|2,4~-dimethyl-5-

phenyI] acetamide.
2/ Kernels/head and 1000 kernel weight determined by processing 25 random heads

per plot.

3/ F - value for treatment comparison.

APPLICATION DATA:

Date:

6/15/79
Air Temperature:

50°F

Soil Temperature: 76°F
Humidity:

Wind:

Volume:
Nozzle:

PSI:
Grain:

52%
O=-calm
25.9gpa
8003

32

4-8" high tillering

regulator compound manufactured by 3M.
i I: (triflourcmethyl )sulfony]j amino]

Common name
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Table 2 . Effects of the growth regulator compound Embark on the agronomic
components of Newana spring wheat. MNorthwestern Agricultural Research
Center, Kalispell, MT 1979. Field R-9.

Date seeded: May 14, 1979 Date harvested: September 14, 1979
Size of plot: 48 sq. ft.

Rate Yield Test Wt., Height Heading Tillers/ Kernels/ 70002
Treatment Gms/A Bu/A Lbs/Bu. Inches Date ft. of Row Head Kernel Vt,

Embarkl’ 7 79.6  62.6 22.0 195 6.58 45.9 39.3
Embark 9 93.8 62.4 22.0 195 6.66 46.5 40.0
Embark 11 86.8 62.4 21.8 194 5.16 44,9 38.4
Embark 13 77.0 62.5 22.3 195 6.91 43.3 38.0
Embark 15 84,5 62.0 21.6 195 5.77 46,5 38.7
Check 0 106.2 62.8 22.4 195 5.50 46,2 40,2
§3/ 87.971 22.0 5.98 45.53 39.10
F_ = 0691 1921 1 501 .853 1 -60
S.B.X 12.87 .297 .821 107 .700
C.V.% 14.63 1.35 13.71 3.00 1.79
L.S.D.(.05) 38.76 .895 2.47 9.04 2,11

1/ Embark (MBR 12325) is a growth regulator compound marufactured by 8M. Common

name - mefluidide.
2/ Kernels/head and 1000 kernel weight determined by processing 25 random heads per

plot.
3/ F - value for treatment comparison.

APPLICATION DATA:

Date: 6/15479

Air Temperature: 500F

Soil Temperature: 76°F

Humidity: 52%
Wind: O-calm
Volume: 25.9 gpa
Nozzle: 8003
PSI: 32

Grain: 4-8" high tillering
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Table 3 . Effects of the growth regulator compound Embark on growth characteristics
of established pasture, Northwestern Agricultural Research Center,

Kalispell, MT, 1979.

Field No, F-2.

Height(lnches) Heignt(lnches)

Rate grass spp. -Downy brome Phyto to
Treatment #/A st 6727 ng 7/11 st 6727 2nd 7711 grass spp.

i

T.7 9.0 13,7

6.0 Tl 12.0 Very mild dry
appearance

6.0 7.3 12.3 Dry, slight
burn at tips

4.3 T3 11.0 Dry, slight
burn at tips

134
11.6 10.0 17.7

Embarkl  .125 5.0
Embark .25 3.8
Embark .38 MH

Embark .50 MH

Check 0 8.7

VMH = Mowed height = approximately
% = Indicates some plants within
## = Indicates some plants within
1/ =

common name - mefluidide.
APPLICATION DATA:

Date:

Air Temperature:
Soil Temperature:
Humidity:

Wind:

Nozzle:

PSI:

Volume

Soil Type:

Plots mowed:

No obvious growth differences noticed 7/18/79.

three inches,
plots were flowering,
plots were in seeding stage.

Embark (MBR 12325) is a growth regulator compound manufactured by 3M,

6/8/79 Grass %
730F (height at appln) Occupancy
ZS%F Crested wheatgrass 5-6" 2% (less)
0-3 mph Russian wild rye 5-6" 93

BN
8003 Downy brome 45 5
40
25.9

Creston Silt Loam
(pH 8 O.,M. 5%
6/5/79 to 3" height

7/31/79 for the plots on an average.

Treatments effect broke about

[—
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TITLE: Winter Wheat

PROJECT: Small Grain Investigation 1iS 756
YEAR: 1979

PERSONNEL: Leader - Vern R. Stewart

Technician -~ Todd Z. Teener

Cooperator - G. A. Taylor

Cooperating Asencies - liontana Apricultural Experiment Station, S
Montana Wheat Research & !'arletins Committee

LOCATINN : Morthwestern Asricultural Research Center and L. B. Claridge farm,
Falispell, AT.

OBJECTIVES: 1) To obtain information necessary to malke varietal recormmendaticns
and evaluate new varieties and selections.

2) To obtain from a cooperative program with the TISDA-SEA-AR in
the Pacific northwest wheat germ plasm or varieties that have
resistance to TC"” smut (dwarf smut) and stripe rust.

3. To find a fungicide that will aid in the control of TCIT smut.

1979 EXPERTI ENTS:

1. WUestern Regional Hard Red inter Vheat lursery
(a) ¥alispell
(b) Stillwater

2. Vestern Regional Vhite Winter Wheat llursery
(a) Kalispell
(b) Stillwater

3., Elite Yellow Rust lursery
(a) Kalispell
(b) Stillwater

4, TFungicide study - paired plots in the western repional
white winter wheat nirsery
(a) Stillwater

1979 RESULTS:

Western Repional Hard Red Winter Wheat iursery - Falisepll

Favorable moisture, low incidence of snow mold, and a lons groving season vere
instrumental in higher than normal yields from the hard red winter winter wheat nur-
sery this year. The yields ranged from 52.42 bu/a to 107.37 bu/a with ten entries
yielding sifnificantly lover than the chec', '"anser. Test weiphts differed from the
check sipgnificantly, however four were significantly less.

The occurrence of hish percent survivals would testify to the low incidence of
snow mold this year (see Table 1). Lodging was heavy in six entries, one of which
was Kharkof. There was a moderate level of leaf rust throughout this study and some
varieties such as ID 154, UT 290152 and ID 178 exhibited moderate susceptibility to
it. Powdery mildew was heavy throughout the study with only one variety, Weston,
showing a hich level of resistance. There was no dwarf smut found in the susceptible
varietins in this test, thus this season we do not have an evaluation of the resis-

tance of the varieties grown in 1079. Table 1.
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1979 Results (con't)

Westepn Regional Hard Red Winter Vheat !lursery - Stillwater

Yields from the Stillwater nurseries were slirhtly above averare and ranged
from 35.26 bu/a to 52.05 bu/a, I‘harkof and ten other varietius had test weiphts
sionificantly less than Vanser, the checlt, Snow mold was not a factor in survival
in 1979. The stand of UT930002 was the lowest in the study at 70 %. TCI siut was
not found in the susceptible varieties, thus we do not have an evaluation of the
resistance of the varieties tested in 1979. Table 2,

llestern Rerjional Vhite Winter Wheat 'ursery - Kalispell

Yields were hipher than averare, lline varieties sisnificantly out yielded
MeDermid which was used as the checlr, Luke was second in yield at 114.2 bu/a, Only
four entries ID755314, I'ugaines, Flrin and harlcof had test weishts above or equal
to the wheat standard. Stands throuchout the test were redvced by snow mold, WA
6471 and OR739401 were reduced in stands up to 49%. WAG470, 1TAG363, YA65S21 and ID
755314 exceeded an 20% stand. TCY smut was present in the suvscentible varieties at
a low level, with Tharlkof beins the hichest. It is difficult to tell from this test
if the zero readings are escapes or real. OR67007 and VA6470 did not contain any
smut, Powdery mildew was found at hish levels throurhout the nurseries. The follow-
ing varieties were found to be relatively free of the disease, TD4531%, CR670073,
ID755314, Or68007 and licDermid, Table 3.

Jestern Rerional 'hite Winter Wheat llursery - Stillwater

Yields were higher than averanme for white winter wheat prowm at Stillwater,
Four varieties, yielded sipnificantly lower than the checlc and amons these were }Moro
and lugaines. Test weiphts were slightly less than normal with four varieties vary-
ing sipnificantly frow the checl!:, licDermid., Tiller counts per foot of row showed
that approxinately 50% of the entries had significantly lower tiller counts than
lMcDermid, the checl:.

Very little winter 'zill due to snow mold was observed. There was not any TCK
smut in this test, so we are unable to evaluate these lines for resistance. Table 4,

Elite Yellow Rust Dwarf Smut Vinter Wheat Hursery - Kalispell

Several entries in this nursery provided excellent yields, four of which were
significantly preater than the check variety, Crest. Test weipghts were normal ex-
cept for three varieties that were sirnificantly lower than the checl: (see Table 5).
A1l but two entries headed sipnificantly later than Crest, Crest being an early
maturing variety. Winter kill due to snow mold did not exceed 10% except in the case
of [iT77069 which had a 16% plant reduction dve to the disease. Stem lodging was
moderate throughout the test but was severe in the varieties Cardon, Hansel and Jeff.
The incidence of leaf rust (Puccinia sp) was moderate for the test on the averapge
but was severe in Jeff and i T77077. Several other varieties were ioderately suscep-
tible, but not significantly different from the chec!'. Powdery mildew (Frvsiphe
-paminis) was severe in the variety Cardon, which had a sifmificantly higher rate of
infection than Crest. Several other varieties were moderately or at least slightly
susceptible to the mildew organisrm. Table 5.



1979 Resuvlts (con't)

Elite Yellow Rust-Dwarf Smut Winter WVheat Illursery - Stillwater

Yields were averare for all varieties in this nursery at Stillwater, Test
weirchts ran a little lower than usuval with eight varieties havinm weishts signif-
icantly lower than Crest, the chect., "inter kill due to snow mold was not sienifi-
cant throughout the test although one variety (Cardon) had a 17,5% reduction in
stand due to snow mold., Lodsing was slirht in this nursery., Table 6.
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WINTER WHEAT VARIETIES

WINTER WHEAT VARIETIES RECOMMENDED FOR WESTERN MONTANA

Hard Red Varieties

1.
2.
3.

Crest - dryland
Wlinalta - dryland
Cheyenne - dryland

Soft White Varieties

1.

Luke - dryland or irrigated

CHARACTERISTICS OF RECOMMENDED VARIETIES

1.

Crest

a.
b.

a.
bc
C.
d.
€.
f.
S.
h.
i-
jo

a.
bo
C.
d-
€.
fo
g
h.
ia
Jo

Bearded variety, developed in Montana

High yielding potential in dwarf smut and stripe rust areas
Tall type

Maturity - early to mid-season

Good test weight

Weak straw strength

Moderate shattering resistance

Resistant to stripe rust

Moderate resistance to dwarf smut

Susceptible to stem rust and sawfly infestation
Not extremely winter hardy

Adequate baking and milling quality

Winalta

Bearded variety

Fair yizlding

Tall type

Maturity - early to mid-season

Good test weight

Weak straw strength

Good shattering resistance

Susceptible to dwarf smut and sawfly infestations
Resistant to stripe rust

Moderate resistance to stem rust

Cheyenne

Bearded variety

Good yielding ability

Tall type

Maturity - early to mid-season

Good test weight

Weak straw strength

Susceptible to shatteringe

Moderate resistance to stripe rust

Susceptible to dwarf smut, stem rust and sawfly infestation
Good milling and baking qualities
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Recommended Vinter Wheat Varieties (con't)

Soft White Varieties

1.

Luke

a.
b.
Ca
da
=
fo
.
h-
1.

J.

Bearded variety

Good yielding ability

Semi-dwarf type

Maturity - mid-season

Fair test weirht

Poor to fair straw strength

Resistant to shattering

Resistant to dwarf smut and stripe rust

oot rot tolerant

Good baking and milling quality for cake flours

N
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Table 2 . Agronomic data from the western regional hard red winter wheat nursery

design, four replications.

Date seeded: September 28, 1978
Size of plot: 32 sq. ft.

Date harvested:

grown on the Lance Claridge farm, Kalispell, MT in 1979,

Random block

August 16, 1979

12

C.I.or ~ Yield Test Wt. Height % Lodgin
State No. Variety Bu/A Lbs/Bu. Inches Survival "‘3?“‘%6??
UT 89099 DM/178383//CLiM/4/DM/3/UT 52.05 54.20b 34.25b  100.00 .00 .00
ID 158 Heglar/Id5006 50.00 56.60 27.07b 96.25 .00 .00
WA 6364 Koelz7941/2%McCall 49,87 58.50 35.53b 100,00 .00 .00
ID 745520 Weston 48,94 56.88 34.84b  100.00 2.50 2.00
UT 890152 DM/178383//CLM/4/DM/3 T  47.87 52.25b 34.45b  100.00 .00 .00
ID 180 Turkey/Burt//Bezostaja 47.72 57.00 25,00b 97.50 .00 .00
WA 6367 Suwon 92/Burt//Wanser 47 .64 53.42b 25,00b 100.00 .00 .00
WA 6582 Suwon 92/6%Burt//Falco/2% 47.30 53.85b 22.64b 96.25 .00 .00
ID 156  RNG/5/YT/UT/4/SN/3/T#Lee 47.20 56.82 34.35b  100.00 .00 .00
CI 13844 Wanser— 46.70 57.32  38.09 100.00 .00 .00
UT 927140 178383/IT//DM/3/WN/4/Bur 46.03 55.30 40.94a  100.00 .00 .00
WA 6473 14484/3/Bezo.1/BNK1205// 45.95 53.25b 22.44b  100.00 .00 .00
1D 178 SiHR64/II-60-155//Heglar/ 45.89 53.20b 25.59b 100.00 12.50 2.50
ID 154 BSN//KO/178383/3/II-60-1 45.84 55.80 22.74b  100.00 .00 .00
ID 51022 Bezo//Burt/178383/3/ARK  44.73 57.65 40.65a 100.00 12.50 2.25
ID 51021 Bezo//Burt/1783383/3/ARK 44,71 57.15 39.86a  100.00 2.50 2.00
WA 6365 KOELZ7941/2%cCall 43,64 55.20 34.65b 100.00 10.00 1.50
1D 157 CI14106/MC13/WRR//KO/178 43.05 55.77 35.83b  100.00 .00 .00
ID 51031 Bezo//Burt/178383/ID5011 41.63 53.50b 38.29 100.00 .00 .00
ID 179 A667W-46/Ranger 41,25 56.07 24.11b  100.00 .00 .00
UT 927124 178383/IT//DM/3/WN/4/BUR 40.26 54.57b 40.94a  100.00 6.25 1.75
D 176 II-60-155/CI14106//McCal 39.80 56.70 36.22b  100.00 .00 .00
UT 930082 DM/178383//CLM/3/SCT/4/B 39.71 52.77b 40.65a 80.00 .00 .00
CI 1442 Kharkof 36.16b 52.95b 40.35a  100.00 .00 .00
ID 51032 ID5011/WA4765//ID5011 35.26b 52.17b 40.16a  100.00 .00 .00
52/ 44,77 55.16  33.39 98.80 1.85 .48
2= 2. 645 5. 574774 52 .95NS 1.23NS1.25NS
S.E.Xx 2.62 .80 24 4,18 3.59 .79
L.S.D.(.05) 7.38 2.25 .69 11.79 10.12 2.24
C V. ¥ 5.85 1.45 .73 4,23 193.90165.42

1/ Check variety
2/ F - value for variety comparison

a/ Values significantly greater than the check at the .05 level
b/ Values significantly less than the check at the .05 level

Indicates statistical significance at the .05 level

#%  Indicates statistical significance at the .01 level
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Table 4 , Agronomic data from the Western Regional White winter wheat nursery
grown on the Lance Claridge farm, Kalispell, MT in 1979. Random
block design, four replications,

Date seeded: September 28, 1978 Date harvested: August 16, 1979
Size of plot: 32 sq, ft,

C.I, or Yield  Test Wt,  Tiller %

State No, Variety Bu/A Lbs/Bu, per Ft, Survival

WA 6363 Luke/WA §§29 54.78 54,35 36.19b 100.00

CI 14565 McDermid— 54,68 5217 44,88 100.00

CI 14564 Hyslop 54.36 52,13 40.06 100.00

OR 67237 CD/Sel.101//55-1744 53.68 54.00 35.63b 100.00

OR 74131 Pendleton Sel. No,I-372 53.57 53.25 35.44b 100.00

OR  T493 Pendleton Sel. No.I-607 52.88 51.85 3713 100.00

OR 739401 Oregon Sel. R73=9401 52.72 52.13 39.56 100.00

OR 7147 Faro 52.69 51.77 40.25 100.00

OR 65116 Stephens 52.59 52.47 37.94 100.00

OR 7142 Suwon 92/30Mar//Moro 52.53 53.00 39.75 100.00

ID 775323 WA4765//Burt/PI 1738383 52.35 49.35 34.44Db 100.00

WA 6155 CI13431/CI7805//CI13447 52.30 51.57 36.94b 100,00

ID 745318 WA 4765//Burt/PI 178383 51.78 48,27b 41.81 100,00

CI 1442 Kharkof 51.29 57.15a 36.94b 100.00

WA 6850 CI 14484/K 691533 51.08 52.00 34.94b 100.00

WA 6472 Semidwarf Multiline Club 50.79 50.67 34.31b 100.00

ID 755312 WA4765/Burt/PI178383 50.79 5E2.17T 31.88b 100.00

CI 14586 Luke ‘ 50.38 53.02 40.69 100.00

ID 755314 WA4T765/Burt/PI178383 49,87 55.32a 35.31b 100.00

OR 680073 Yamhill/Hyslop 48,63 50.40 34.44b 100.00

WA 6581 VD 67217/VB 67297 48.45 53,90 34.19b 100.00

OR 68007 Yamhill/Hyslop 48,45 49,90 37.38 100.00

WA 6242 Luke/(VH66387,Itana 48,45 53.65 35.63b 100.00

CI 11755 Elgin 48.39 54,82 38.31 100.00

WA 6471 CI15923//Nord Desprez 48,04b 52,72 35.38b 100.00

CI 13968 Nugaines 48,00b 55.63a 39.63 93.75b

CI 13740 Moro 43.41b 51.70 35.50b 100.00

WA 6470 Luke/Norco, VH74333 42,48b 50.00 42.63 100.00

§2/ 50.70 52.48 37.40 99.78
F= 1.74% 3.75% 1.18NS 2,784
SE.X 2.31 1.03 2,76 o1
L.S.D. (.05) 6.49 2.89 7.76 1.99
C.V. % 4.55 1.96 T:37 71

1/ Check variety

2/ F - value for variety comparison

a/ Values significantly greater than the check at the .05 level

b/ Values significantly less than the check at the .05 level

Indicates statistical significance at the .05 level
Indicates statistical significance at the .01 level
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Table _g . Agronomic data from the Elite Yellow Rust Smut winter wheat nursery
grown on the Lance Claridge farm, Kalispell, MT in 1979.
design, four replications.

September 28, 1978

Date seeded:
Size of plot: 32 sq. ft,

=10

Date harvested:

126

Random block

August 16, 1979

C.I. or Yield  Test Wt. % Lodging
State No. Variety Bu/A Lbs/Bu Survival % Sev,
CI 14565 McDermid 38.79 52.80b 100.00 .00 .00
MT 77090 Di/CRT 38.46 53.85b 100.00 .00 .00
MT 77056 C61-9/WLT//CRT 38.40 56.20 100.00 .00 .00
CI 12930 Westmont 38.18 55.65 100.00 .00 .00
MT 77077 C61=9/WLT//CRT 37.81 54.90b 100,00 .00 .00
CI 17295 Cardon 37.21 57.05 82.50 2.50 .75
CI 14586 Luke 37.15 52.70b 100.00 .00 .00
CI 17270 Jeff 37.02 56.40 100.00 5.00 .75
MT 77066 C61-9/WLT//CRT 36,79 53.40b 96.25 .00 .00
MT 77069 DM/CRT 34,47 53.45b 100.00 .00 .00
MT 77079 C61-9/WLT//CRT 34,30 54,30b 100.00 .00 .00
MT 7579 Crest,Line Row 40 34,20 56.50 97.50 6.25 .75
CI 13880 Crest— 34.00 56.55 100.00 .00 .00
cI 15317 Franklin 33,02 55.55 100.00 .00 .00
MT 77068 C61-9/WLT//CRT 32,96 54 ,35b 97.50 .00 .00
CI 17296 Hansel 32.11 56.50 100.00 .00 .00
52/ 35.93 55.01 98.36 .86 14
F= 1.50NS 6.96% .97NS .86NS  ,83NS
S.E. x 1.86 .56 4 47 2.14 .33
L.S.D.(.05) 5.29 1.59 12.73 6.08 .95
c.V. % 5.17 1.02 4,54 248.47 236.07

5 rn
U LN

Check variety
F - value for variety comparison
Values significantly greater than the check at the .05 level
Values significantly less than the check at the .05 level

Indicates statistical significance at the .05 level

Indicates statistical significance at the .01 level
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TITLE: 1"0~-Till Drill Investipations

PROJECT : Small Grains Investipations 1S 756
YEAR: 1979

PERSONNEL : Leader - Vern R. Stewart

Techniecian - Todd 7. Veener
Cooperators - Ilontana Yheat Research & ‘farketings Committee

LOCATIN! : orthwestern Agricultural Research Center, Field Mo, F-4
OBJECTIVES: 1. Evaluate and determine which no-t1l1l drill will preform
best in establishing a stand of spring barlev in winter

wheat stubble,

2. To comnare the differences between no-till and conventional
seeding methods,

MATERTALS AI'D 1METHODS:

Three no-till drills and one conventional press drill were evaluated at the
Morthwestern Agricultural Pesearch Center in 1979, The no-till drills used in this
study were a John Deere Powr-till 1500, 701 lfelroe, and llorris Seed-Rite, The drill
used for conventional methods was a 12 foot International Press drill.

\3;\\;?\—0" S

e seedbed preparation for the conventional seeding was as follows: a winter
vheat dtubble was double dislked with a tandem disk and worled with a lMorris culti~
ntaining sweeps, rod weeder and a mulcher. Plots were laid out, 15 feet
imately 170 feet long, The no-till drills were used to seed directly
into the’barlev stubble with no removal of straw or any other preparations of any
type. The width of each nlot was the width of the drill with a buffer left between
each treatment. Approximately three days after seeding all no-till strips were
sprayed with .75 1bs/a of glyphosate. The variety of spring barley used was Ingrid
and was seeded at 60 lbs/a.

During the growing season the following observations were made; vigor rating on
plants, number of plants per square foot and tillers per square foot. The entire
area was sprayed for broadleaf weed. control using 6 ounces of bromoxynil and 6 ounces
of MCPA per acre. e did apply 200 1bs 16-20-0 to this field prior to seeding. Seven
hundred and twenty (720) square feet were harvested with the Hepe combine. All the
data was analyzed statistically using an analysis of variance method.

RESULTS AI'D DISCUSSTCI':

The only data found to be statistically sipnificant was the yield data. The
highest yielding treatment was where we seeded with the John Deere drill (5.2 bu/a)
whereas the International used for conventional seeding was 74.1 bu/a.

Test weights for the no-till drills were all somewhat higher than the Interna-
tional drill. Fxplanation is not understandable. It was noted that the highest
percent plump barley was obtained from the Internatioral. The Morris Seed-Rite drill
had less plants per square foot. The highest number of tillurs/foot were when we used
thi llelroe and the least when we used the !lorris Seed-Rite.
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Results and Discussion (con't)

At the end of the season there was a higher weed populaticn with the convention-
al seeding than with the ilorris Seed-Rite drill. 'hereas, with the John Deere and
the lMelroe we had little or no weeds at harvest time. Plant heights varied with the
plants being shorter when we uSed the Tnternational drill than when the lelroe and

John Deere drills were used.

Rainfall after planting was not too heavy and we feel that one of the reasons
we obtained the inerease in yield with the no-till was due to moisture loss that
occurred usins the conventional tillame technique, Table 1 shows the data from this
study in more detail.
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Table 1 . Agronomic data from the No-Till Drill Investigation Study. North-
western Agricultural Research Center, Kalispell, MT in 1979.
Field No, F-4., Ingrid barley.
Date seeded: May 11, 1979 Date harvested: August 30, 1979
Size of plot: 720 sq. ft.
“Yield Test Wt % 1/ Ht. Per 3q. FC. Average No.
Treatment Bu/A Lbs/Bu. Plump Veeds— Ins, Plants Tillers Tillers/Plant
Melroe 82.7a 51.2 92 Slight 34,4 5 71 14.2
John Deere 85.2a 51.6 93 Slight 34.5 6 67 1.2
International T4.1 50.9 95 V Severe 32.6 4 62 15.5
Morris Seed-
Rite 76.6 51.5 95 Moderate 33.1 5 57 11.4
X / 79.65 33,66 4,92 64,25
=4 7.44% 1.30NS 1,21NS  ,778NS
S.E.x 1.88 2.12 .518 6.79
L.S.D.(.05) 6.52 2.89 1,79 23,53
c.V 2.36 2.48 10,54 10,57

Blanket application of glyphosate at .75 #/A was applied 5/14/79 to all plots, 3
days after seeding.

Growth stage of weeds: spring beauty - 2-3 inches
henbit - seedling to 4 leaves
volunteer grains and pgrasses - 1-3 inches

1/ Ocular weed observation made prior to harvest
2/ F - value for treatment comparison
a/ Values sipnificantly greater than the check at the .05 level.

Indicates statistical significance at .05 level

Application Data:

Air temperature: GSgF
Soil temperature: 54°F
Humidity: 30%
Wind velocity: 0
Volume : 20 gpa

Nozzle/PSI 750134 /40

131
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TITLE: Effect of Mertec! LSP Fungicide on the control of TCK smut in
several winter wheat varieties.

PROJECT : Small Grains investipations S 756

YEAR: 1979

PERSOINEL : Leader -~ Vern R, Stewart

Technician - Todd K. ¥eener

Cooperator - J. A. Hoffman

Cooperating Agencies - lontana Agricultural Experiment Station, S0
iiontana VTheat Research & larketing Committee,
Pacific Morthwest Repgional Commission,

1ISDA-SEA--AR
LOCATIO!N: Lance Claridge Farm, Yalispell, MT
OBJECTIVES: 1. To determine the éffect of Mertec! LSP Mungicide on the

contrel of TCI smut.

2. To determine the effect of lertec!s LSP on yield of various
varieties of white winter wheat.

MATERIALS AND METHODS:

Using a standard western regional white winter wheat nursery we set up paired
plots of treated and untreated seed. All of the seed was treated at the rate of 6
oz/bu. With this brief report we are setting down the results as analyzed with a
"t test. The plots were harvested with the Hege combine, cleaned and several
measurements obtained that are shown in Table 1. It should be noted that there was
no dwarf smut in 1979. This then gives us an opportunity to study the effect of the

fungicide on yields.

RESULTS AND DISCUSSTON:

The "t" test was run to measure the difference between the yields of wheat with
seed treatment and without seed treatment, These data show that there is a signifi-
cant difference in yield, with the lower yield being obtained when the seed was
treated. Yield for treated seed was 45,3 bu/a for untreated 50.7 bu/a. It was
noted that the greater differences between treated and untreated was generally in
the Washington varieties, and less in other varieties in the test. This was noted
particularly in WA6155, WA6850, A6581. However, not all Washinrton varieties had
this high difference,

Test weights were not affected materially by seed treatment and the overall
analysis shows no significant difference in test weight,

Tn tiller counts we found that there was no statistical difference in this
evaluation, however there are differences in some varieties, Because of seed treat-
ment, Washington varieties WA6155, WA6350 and WA6531 had a lower tiller count.
WAG242 and ID75532 had higher tiller counts when seed was treated. It appears evi-
dent our yield loss is due to reduction in tilleq/numbers per foot. This reduction
is due to a reduction in germination. Art Dubbs— found in his work the stand loss
was due to lower germination of treated seed. Table 1.

17/ Personal communication.
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Table 1 , Agronomic data from the winter wheat comnarison plot nurseries at
Stillwater location, Flathead County, Montana in 1979. Worthwestern
Agricultural Research Center, “estern Regional Vhite Wheat Mursery,
seed treated and withont seed treatment.
Date seeded: Sentember 28, 1979 Date harvested: August 16, 1979
Size of plot: 32 sq. ft.

Yield Bu/kK . 1est Weipht (1bs/bu) _ Tiller/Foot of row

No Seed  Seed Tio Seed Seed o Seed ~ Seed

Variety Treatment. Treatment Treatment Treatment Treatment Treatment

Kharltof 51:3 47.6 57.2 56.9 37.0 38.3

Elgin 48,4 46.7 54.9 54.7 38.3 37.4

Moro 43.4 39.2 51.7 50.6 35.5 33.5

Mugaines 48.0 46.9 55.6 54.5 39.7 45.6

Hyslop 54.4 45.9 52.1 51.9 40.1 37:2

McDermid 54,7 42,0 52.2 5.3 44,9 44,5

Stephens 52.6 40,9 52.5 52.6 37,0 37.2

Faro 52.7 47,9 51.8 50.6 40.3 39.1

OR 7742 52.6 49.1 53.0 52.4 38.4 38.0

WA 6282 48,5 47.0 53.7 52.7 35.7 41.1

ID 755312 50.8 46.1 52.2 51.4 31.9 37.4

ID 755314 49.9 46.0 55.3 56.0 35.3 3n.2

OR 67237 53.7 48,4 54.0 53.6 35.7 35.4

OR 68007 48.5 44 .0 49.0 53.0 37.4 35.2

OR 739401 52.7 47.7 52.9 51T 39.6 3R.7

WA 6363 54.7 45.9 54 .4 53.5 36.2 35.2

OR T4131 53.6 51.9 53.3 53.0 35.5 36.4

OR 7493 52.9 44,9 51.9 51.6 37.2 30.0

ID 745318 51.5 42,2 42,3 51.3 41.9 35.5

ID 775323 52.4 47.6 49.4 48.5 3.5 31.0

WA 6470 42.5 43.4 50.0 50.3 42.7 41.9

WA 6471 48,0 47 .1 52.7 53.3 35.4 34.2

WA 6472 50.8 47.4 50.7 51.2 34.4 35.7

OR 680073 48,7 46.4 50.4 50.3 34.5 34.8

WA 6155 52.3 31.7 51.6 52.7 37.0 33.9

WA 6850 51.1 36.2 52.0 50.6 35.0 nnon

WA 6581 40 .4 313 53.9 53.6 34.2 29.5

Luke 50.4 44.7 53,0 51.7 40.7 36.7

t = 31,54934% . 71722 VS 1.89561 NS
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TITLE: Investigations of cropping sequences on the productivity and
quality of cereal grains.

YEAR: 1979
LOCATION: Northwestern Agricultural Research Center, Agricultural

Experiment Station, Kalispell, MT 59901

PERSONNEL : Leader - Vern R. Stewart
Technician - Todd Keener

OBJECTIVES: 1. To determine the most productive cropping sequence.
2. To determine the effect of cropping sequence on weed
populations, fertility levels, and protein levels of wheat.
3. To determine economics of a particular cropping sequence.

PROCEDIRES :

In 1972 five cropping sequences were established in plots 3.3 acres in size.
This allows for the use of field equipment in all operations, Fertilizer application
rates were based on soil analysis and experience over the past several years in these
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fields. Protein data for the crops was obtained by using the lidhe method of analysis.

An economic evaluation was made of this study for an eight year period in which we
subtracted only the actual cost of the fertilizer from the pross income. The value
of the crop is based on the actual price of hay, wheat and barley in the month of
December of the year grown.

RESULTS AND DISCUSSION:

Precipitation for the crop year of 1978-70 was 16.31 inches, which is 2.82 inches
lower than the long term average at the research center. April, May and August pre-

cipitation was below average.

Sequence R-2: The yield difference which we have found in winter wheat between
Sequence R-2 and R-4 in the past did not exist this year. They were very low in both
sequences which was probably due to the seeding rate which was too light, insuffi-
cient precipitation in June and some winter kill due to snow mold. Yields are 30 to
40 bushel below what we would anticipate with normal rainfall. Test weights were
somewhat lighter in R-4 than in R-2.

Comparing barley yields in R-2c¢ and R-4c, we find about a six bushel increase in
R-2c. This increase is probably due to plowing down the green manure crop in
Sequence R-2c.

Sequence R-3: Winter wheat yields were slightly higher in this rotation than the
R-2 and R-4 sequence. However, these yields were not at the level we anticipate be-
cause this sequence has been the highest yielding over the years. This sequence also
has the highest dollar return per acre of any of the sequences in the study.

In 1979 we obtained one of the best alfalfa yields we have ever had in this study,
4.3 T/A. This can be attributed to the long prowing season in which we were able to

obtain a third cutting.
Sequence R-4: This has been discussed under the R-2 sequence.
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Results and Discussion (con't):

Sequence R-5: This sequence is the second highest in dollar return of the five
cropping sequences due to the addition of a legume. In 1979 the hard red winter
wheat yields were equal to the soft white winter wheat yields. Alfalfa yields were
higher than normal which can be attributed to the August rain and long growing sea-
son.

Sequence R-7: High weed populations, mainly quackgrass, have developed in this
cropping sequence. Hard red winter wheat yields were lower than the wheat grown on
fallow in the R-5 sequence. In 1979 this sequence was third in dollar return per
acre, again this is attributed to the legume in the sequence. Table 1 gives the
annual data for each of the cropping sequences.

Eight year economic evaluation: 1In these summaries we have subtracted only the
cost of the fertilizer. We have sufficient records of all costs so that at the con-
clusion of this experiment we will make an economic analysis of total costs. The
three sequences being the most productive are R-3 ($93.70/acre); R-5 ($84.17/acre)
and R-7 ($80.58/acre) over the eight year period. We have found that the sequences
in which we have included alfalfa have been the most productive. The great varia-
tions between the sequences in income is due to the price of the commodities. Hay
prices have been fairly stable since 1973 selling for $40-$50/ton, whereas the price
of small srains has varied from year to year. Complete tabulation of this data can
be found in Tables 2, 3, 4, 5 and 6.
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Table _2 . Summary data from cropping sequence study - three years, fallow, winter
wheat, spring grain., Field R-2abc at the Northwestern Agricultural Research
Center, Kalispell, MT 1972-79.
~ 8 Ir.
1972 1973 1974 1975 1976 1977 1978 1979 X Ave/A
BARLEY
Yield Bu/A 46.9 47.8 43.8 32.3 83.4 43.0 68.3 56.4 524
Fertilizer
Cost 8.72 17.29 14.92 25.76 16.59 14.62 14.48  20.24 16.49
Price/cwt 2.50 4.50 6.40 4,10 3.75 3.35 3.05 4,00 3.96
Gross § 56.30 103.25 134.55 63.57 150.12 69.14 99.99 108.29 98.15
Net/Acre 47.58 85.96 119.63 37.81 133.53 54.52 85.51 88.05 81.57
WHEAT
Yield Bu/A 53.9 48.7 62.1 65.8 77.0 33.4 38.2 39.8 52.4
Fertilizer
Cost 6.53 13.60 26.30 30.31 33.91 21.20 23.61 25.37 22,60
Price/bu 1.95 4,20 4.36 3.11 2.08 2.29 2.88 3.38 3.03
Gross $ 105.11 204.54 270.76 204.63 160.16 T76.49 110,02 134.52 158.28
Net/Acre 98.58 190.94 244,46 174,32 126.25 55.29 86.41 109.15 135.68 72.41
Table _3 . Summary data from cropping sequence study - fifteen years, five years
legume, winter grain, fallow alternating. Field R-3abc at the North-
western Agricultural Research Center, Kalispell, MT 1972-79.
8 Y.
1972 1973 1974 1975 1976 1977 1978 1979 X Ave/A
ALFALFA
Yield T/A .6 2.7 4.2 3.3 3.0 T 3.7 4.3 2.8
Fertilizer
Cost 7.60 15.53 2.89
Price/Ton 25.00 45.00 40.00 45.00 50.00 50.00 45.00 50.00 43.75
Gross $ 15.00 121.50 168.00 148.50 150.00 35.00 166.50 215.00 127.38
Net/Acre 7.40 121.50 168.00 148.50 150.00 19.47 166.50 215.00 124.48
WHEAT
Yield Bu/A 56.3 58.1 60.7 64.0 53.4 58.1 76.5 47.2 59.3
Fertilizer
Cost 13.24 26.46 26.96  30.31 30.45 21.30 26.42 25.37 25.06
Price/Bu 2.11 4.25 4.36 31 2.08 2.29 2.88 3.38 3.06
Gross $ 118.79 246.93 264.65 199.04 111.07 133.05 220.32 159.53 181.67
ilet/Acre 105.55 220.47 237.69 168.73 80.62 111.75 193.90 134.16 156.61 93.70
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Table 4 . Summary data from cropping sequence study - three years, fallow, winter
Field R-4abc at the Northwestern Agricultural Research

grain, spring grain.
Center, Kalispell, MT, 1972-79.

8 Yr.
1972 1973 1974 1975 1976 1977 1978 1979 X Ave/A
BARLEY
Yield Bu/A 60.4 42.3 42.3 35.0 76.8 45,7 53.4 50.4 50.8
Fertilizer
Cost 8.71 17.29 17.26 24 .47 17.97 10.44 14.65 19.18 16.24
Price/cut 2.50 4.50 6.40 4,15 3.75 3.35 3.05 4.00 3.96
Gross $ 72.47 88.51 129.95 69.72 138.24 73.49 78.18 96,77 93.41
Net/Acre 63.76 T71.22 112.69 45,25 120.27 63.05 63.53 77.59 TTAT
WHEAT
Yield Bu/A 71.5 48.6 65.2 66.7 67.7 52.5 68.7 39.8 60.1
Fertilizer
Cost 13.24 26.46 25.64 30,31 30.45 21.43 25,06 25.37 24.75
Price/Bu 2.1 4,25 4,36 311 2.08 2.29 2.88 3.38 3.06
Gross $ 150.87 206.55 284.27 207.44 140.82 120.23 197.85 134.52 180.31
Net/Acre 137.63 180.09 258.63 177.13 110.37 98.80 172.79 109.15 155.57 77.58
Table _5 . Summary data from cropping sequence study - nine years, three years legumes
winter wheat, fallow alternating. Field R-5abc, at the Northwestern
Agricultural Research Center, Kalispell, MT 1972-79.
_ 8 Yr.
1972 1973 1974 1975 1976 1977 1978 1979 x Ave/A
ALFALFA
Yield T/A 32 o2 4.2 3.4 T 3T 3.8 3.6 2.9
Fertilizer
Cost 14.58 18.93 4,19
Price/Ton 25.00 45.00 40,00 45,00 50.00 50.00 45.00 50.00 43.75
Gross § 80.00 9.00 1685.00 153.00 35,00 185.00 171.00 180.00 122.63
Net/Acre 80.00 - 5.58 168.00 153.00 16.07 185.00 171.00 180.00 118.44
WHEAT
Yield Bu/A 62.0 41.9 39.5 56.6 48,1 50.7 30.0 41,1 46,2
Fertilizer
Cost 6.53 13.60 14.42 13.20 20.61 15.92 14,72 1535 14,29
Price/Bu 2.1 4.20 4,46 3.43 2.36 2.87 2.89 3.99 3.28
Gross $ 130.82 175.98 176.17 194.14 113.51 145,51 86.70 163.99 148.35
Net/Acre 124,29 162,38 161.75 180.94 92.90 129.59 71.98 148.64 134,06 84.17
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Table 6 . Summary data from cropping sequence study - continuous cropping, legumes
and small grains, winter and spring. Field R-7abc at the Northwestern
Agricultural Research Center, Kalispell, MT 1972-79,

8 Ir.
1972 1973 1974 1975 1976 1977 1978 1979 X Ave/A
ALFALFA
Yield T/A ol .15 2.9 2.2 2.5 .5 3.4 3.1 1.9
Fertilizer
Cost 14.76 16.88 3.96
Price/Ton 25,00 45,00 40,00 45.00 50.00 50.00 45,00 50.00 43.75
Gross § 17.50 6.75 116.00 99.00 125.00 25.00 153,00 155,00 87.16
Net/Acre 17.50 - 8.01 116.00 99.00 125.00 8.12 153.00 155.00 83.20
SPRING GRAIN
Wheabl/ Barley Wheabg/.Barley Wheat2/
Yield #/A 1656 1752 2189 1512 3024 1794 3427 1716 2134
Fertilizer
Cost 10.47 16.07 16.80 24,98 16.00 23.41 14,77 25.16 18,46
Price/Bu 1.92 2.75 3.99
Price/Cut 3.20 4,50 6.40 4.10 3.75 4,58 3.05 6.65 4,52
Gross $ 52.99 78.84 140.08 61.99 113,40 82.22 104.53 114.11 93.52
Net/Acre 42.52  62.77 123.28 37.01 97.40 58.81 89.76 88.95 75.06
Wheabg/ Barley Wheatg/
Yield #/A 1590 1848 2436 1782 2622 1950 2914 1230 2047
Fertilizer
Cost 6.53 13.60 27.18 30.31 31.08 23.41 14,34 25.16 21,45
Price/Bu 1.90 4,20 4.46 3.55 2.36 3.07 3.99 3.36
Price/Cut JN7 7.00 T.43 5.92 3.93 5.12 3.05 6.65 5.28
Gross $ 50.35 129.36 181.08 105.44 103.13 99.78 88.86 81.79 104.97

lNet/Acre 43.82 115.76 153.90 75.13 72.05 76.37 T4.15 56.63 83.47 80.58

1/ Spring Wheat
2/ Winter Wheat
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