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The Super Brain computer was exchanged for an IBM PCXT.
ter more programs can be adapted and the screen is in color.
program was also purchased to compliment the IBM .

Wi th this compu-
The Lotus 123

ADMINISTRATION 750

The Administration project concerns itself with all aspects of the research
program on the Northwestern Agricultural Research Center which includes person-
nel as well as the equipment purchased for use in the office.

Personnel working at the center in 1983 include:

Vern R. Stewart, Superintendent & Professor of Agronomy (April 1952)
Leon E. Welty, Assoc. Professor (January 1973)
Jeantte Calbick, Secretary II (September 1963)
Todd Keener, Agric. Res. Tech. II (March 1978)
Gary Haaven, Agric. Res. Tech. I (April 1982)
Roger Hybner, Field Aide I (April 1983 - September 1983)
Louise Prestbye, Agric. Res. Tech. II (6 month appointment beginning

May 1983)
Gerard Byrd, Field Aide I (October 25, 1982 thru March 31, 1983)

Ranch Hand II (April 1, 1983 thru April 30, 1983')

Other Employees:
Craig Arnold1/
Barbara Barton
Jeanne Borer
Jeffery Borer
Kristi Carda
Larry Conrad
Randy Cowan
LaVonne Gardner
Victor Han~~
Stacy IsclF
Shawn Loughery
Cifford Nichols
Glen Thompson (yard
Oscar Buller

(June 2 thru August 4)
(June 16 thru September 23)
(June 13 thru September 15)
(June 16 thru September 16)
(June 15 thru September 16)
(parttime in April)
(June 16 thru September 16)
(parttime May and July)
(May 3 thru June 14)
(June 22 thru August 17)
(June 15 thru October 14)
(August 8 thru August 22)

care) (May thru September)
(October 1 thru December 13)

1/ Terminated by Superintendent because of poor work.
~/ Terminated because of illness.

.A portable Radio Shack computer was purchased to enable the technicians
to take data from the field and plug it directly into the IBM. This will be
a time saving device.

A new 36"x48" filing cabinet was purchased for the superintendent's of-
fice which will release an older file for use in the library.
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GENERAL FARM 751

Project 751 used to be the Physical Plant project and covered the main-
tenance of buildings, yards and roadways. It is now called the General Farm
Project and concerns itself with all aspects of the farming program on the
Northwestern Agricultural Research Center.

Purchased under this project are the following items:

A 1983 GMC pickup, which has been nicknamed the 'go-cart' by the crew,
for use by research projects 755 and 758.

Additional irrigation e~uipment was purchased to enhance the efficiency
of irrigation. This should reduce moving pipe from the R rotation to the X
and Y rotations, thus saving time and energy.

A Wiley Mill was purchased for project 755 at a cost of $3357. The Wes·-
tern Agricultural Research Center contributed $1000 toward the purchase of this
piece of e~uipment.
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ACTIVITIES FOR 1983

Date

January
6

7
11
18
20

21
25
31 thru

February
4
7- 8

14
24

March
3

8-10
16
17

25

April
11
19

May
4
5

26

June
23
30

Activity Staff--

Farm Show Comm. Meeting
Soil Conservation District Meeting
Promotion & Tenure Meeting
John Deere Days
Advisory Council of Flathead Co. Ext.
W & NW Agric. Res. Advisory Committee

Stewart
Stewart
Welty
Stewart
Stewart
Stewart
Welty
Stewart
Stewart
Stewart

Foundation Seed Stocks meeting
MT Wheat Research & Marketing Comm.
Planning Conference

Food Legume Production Meeting
Welty
Stewart
Welty
Stewart
Stewart
Welty

Extension Advisory Council meeting
Farm Show

Crops & Soils Day Stewart
Welty
Stewart
Stewart
Stewart
Welty
Stewart
Stewart

Western Section Weed Science
FFA Advisory Committee
Up-Dating Confer. for County Agents

Mint Growers
Eastside Grange Talk

Advisory Council of Flathead Co. Ext.
FFA Banquet

Stewart
Stewart

Chamber of Commerce Luncheon
Budget Meeting
Flathead Chapter FFA Tour

Stewart
Stewart
Stewart
Welty

Tour (18 people)
Montana Seedmen Assoc. Banquet

Stewart
Stewart

Kalispell
Kalispell
Bozeman
Kalispell
Kalispell
Allentown
Allentown
Bozeman
Bozeman
Bozeman

Bozeman
Spokane, WA
Spokane, WA
Kalispell
Kalispell
Kalispell

Creston
Creston
LasVegas, NV
Kalispell
Allentown
Allentown
Kalispell
Creston

Kalispell
Kalispell

Kalispell
Bozeman
Creston
Creston

Creston
Kalispell
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ACTIVITES FOR 1983 con't

Date

July
20
21
22
23

August
3

September
22-23

October
19
21

November
4
9-10

15
18

December
6

7

8
15
15
16

Activity

Foundation Seed Committee meeting
Research Center Administration meeting
Fertilizer Advisory Committee meeting
Western Research Center Field Day

Twilight Tour

Superintendent's Retreat

Herbicide Recertification meeting
Herbicide Recertification meeting

Electronic Show
Potato Growers meeting
Cerone meeting
Chamber of Commerce meeting

Faculty Meeting

Variety Recommendation meeting

Foundation Seed Advisory Council
Chamber Ag Business Meeting
FFA Advisory Committee
Adv. Council Flathead Co. Ext.

Staff--

Stewart
Stewart
Stewart
Stewart
Welty

Stewart
Welty

Location

Bozeman
Hamilton
Hamilton
Corvallis
Corvallis

Creston
Creston

Stewart Bozeman

Stewart
Welty

Stewart
Stewart
Stewart
Stewart

Stewart
Welty
Stewart
Welty
Stewart
Stewart
Stewart
Stewart

Havre
Butte

Kalispell
Kalispell
Kalispell
Kalispell

Bozeman
Bozeman
Bozeman
Bozeman
Bozeman
Kalispell
Kalispell
Kalispell
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VISITORS:
•"--" Date

January
7

12

February
14

25

March
3
4

15
16
17
18
21

23
28
29

April
8

20

21
22
25

May
9

11

12

13

Visitor

Floyd LaBrant
Herman Byrd

Steve Knoll
Harold Clarke
Mr.&Mrs. E. Roebucker

Don Baldridge
Jim Story
Don Graham
Billie Jean Marht
Roger Hybner
Kathryn Hyde
Wally Olsen
Maureen Macho
Harold Clarke
Charles Jaquette
Jim & Linda Adams
Bill Peterson
Keith Johnson
Ron Lockerman

Phil Clarke
Boyd Blackmer
Grange Elves
John Holbrook
Vonnie Gardner
Arnie Grob
Jim Shaw
Bill Vergine
John Sheldon
Herb Sandon

Nancy Swanson
Rose Svennungsen
Warren Barce
Kathleen Reick
Louise Prestbye
Jim Morgan
Dr.&Mrs. Arne Hovin
George Evans
George Evans

Representing

Farmer
Neighbor

Farmer
Farmer
Farmer

Coop. Extension MSU
WARC - Entomologist
WARC - Soil Scientist
Job Applicant
Job Applicant
Job Applicant
Westchem
Job Applicant
Farmer
Farmer
Monsanto
Dist. Supervisor Co. Agts.
DuPont
P&SS - MSU

Farmer
Farmer
Insurance salesman
Insurance salesman
Job Applicant
Neighbor
Neighbor
Treweek Construction
Farmer
Sandon Construction

Teacher
Teacher
Job Applicant
Job Applicant
Job Applicant
Gustafson
Ag. Exp. Stn. - MSU
P&SS - MSU
P&SS - MSU

Address

Kalispell
Creston

Kalispell
Columbia Falls
Kalispell

Bozeman
Corvallis
Corvallis
Kalispell
Kalispell
Kalispell

Whitefish
Columbia Falls
Kalispell
Great Falls
Missoula

Bozeman

Columbia Falls
Columbia Falls

Kalispell
Kalispell
Kalispell
Kalispell
Kalispell
Kalispell

Bigfork
Bigfork
Polson
Kalispell
Columbia Falls

Bozeman
Bozeman
Bozeman



VISITORS (con't)

- Date

May
17

24
26

June
1

6
8

16

17
21

28
29
30

July
1

13

15
27

August
2

4
5

22
24
26

September
6

12

Visitor

Reb Bishop
Jim Toft
Tom Armstrong
Jim Adams
Marcie Quist
Herb Sandon

Bob Kirby Family & 2
students

Joan Deily
Al Luke
Sue Bowers
Claudia Glantz
Leola Arnold
Ron Hill
Linda Dye
Don Grfaham
Earl Skogley
Gerry Sutton
Brian,Tennis & Bonnie

Marks
Lloyd & Debbie Coulterwood
Nancy Mathison

Dan Toya
Don Mathre
Jack Martin
Kevin Kephart
Kenneth Kephar~ & wife
Arne Grob

Clyde & Jeanne Pederson
Al Luke
Ron Pack
Bill Sykes
Ken & Betty Paul
Cliff Nichols
Darrell Wesenberg
James Cali
Don Graham

Beryl Mahlum
Harold Small
Allan Taylor
Rick Prestbye

Representing

Monsanto
Monsanto
Monsanto
Monsanto
Rhome-Poulenc Inc.
Sandon Construction

Teacher

N.W. Telephone
Union Carbide
Federal Crop Ins.
Federal Crop Ins.
Bomar Office Supply
Omnidata
Omnidata
WARC-Soil Scientist
P&SS - MSU
MT Ag. Exp. Stn.-MSU

Stauffer
P&SS - MSU
P&SS - MSU
Graduate Student

Neighbor

Farmers
Union Carbide
Pack & Co.
Fiscal Anlyst's Office

Job Applicant
Scientist
Job Applicant
WARC-Soil Scientist

Farmer
Farmer
P&SS - MSU

Address

Great Falls
Missoula
St Louis, MO
Great Falls
Bozeman
Kalispell

Stanford

Kalispell
Idaho Falls, ID
Helena
Helena
Kalispell

Corvallis
Bozeman
Bozeman
LaMott, Alberta,
Canada

Blackfoot, ID
Bozeman
Bozeman

Kalispell

Kalispell
Idaho Falls, ID
Kalispell
Helena
Kalispell

Aberdeen, ID

Corvallis

Somers
Kalispell
Bozeman
Columbia Falls



VISITORS (con't)

../ Date Visitor Representing Address

October
5 Harvey Tripple Monsanto Denver, CO

Jim Adams Monsanto Great Falls
6 George Evans P&SS - MSU Bozeman
7 Bryon Hoylman Heating Company Kalispell

November
9 James Welsh Dir. Ag. Exp. Stn. Bozeman

14-15 Ric Roach Dir's. Office - MSU Bozeman
18 Vonda Gould Kalispell

Jim Adams Monsanto Great Falls
Bob Lilienthal Lilienthal Insulation Kalispell

23 Wanda Gould Kalispell
Gary Griffin Creative Kitchens Whitefish
Roger & Starla Mallorey Farmers Plains

28 Markus Budget Western Bldg. Centers Kalispell

December
29 Fred Heintz Job Applicant Columbia Falls
30 Oscar Buller Job Applicant Kalispell

"---
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CLIMATOLOGICAL DATA
NORTHWESTERN AGRICULTURAL RESEARCH CENTER'----

Kalispell, MT

Since the Northwestern Agricultural Research Center began in 1949 the National
Climatic Center, Asheville, NC has been supplied with weather data each month.
At 8:00 a.m., the maximum and minimum air temperature, soil temperat UTe (4"
and 8") and precipitation are recorded.

S~~Y OF THE 1982-83 CROP YEAR

The crop year, September 1982 through August 1983, was warmer than normal with
an overall mean temperature of 44.ooF. This was attribute~ to the mild temper-
atures during the winter months of January, February and March. January was
8.6 degrees warmer than the long time average, with February and March each
about 5 degrees warmer. The coldest day was 3°F on December 11, 1982. The
warmest day was recorded on August 8, 1983 with a temperature of 97°F.

Total precipitation was 1. 57 inches more than the 34 year average. July was
the wettest month with 3.66 inches which is 2.17 inches above ~he average.
September 1982, April and June 1983, each had over 2 inches of precipitation
for a total of 7.74 inches. Precipitation for November and December was about
normal, but January and February were way below with only 1.78 inches total
for the two months.

The frost free period was almost normal for this crop year. The first freez--
ing day was September 6, 1983 with a temperature reading of 31°F. Our last
frost free day in the spring was May 15, 1983, with a reading of 31°F, which
is 11 days earlier than average.

In Tables 2 through 5 there is a detailed description of weather information
for the crop year September through August 1983. Table 6 gives the daily
precipitation. A summary of climatic data for years 1950 through 1983 will
be found in Tables 7 through 10.



'I'abl,e 1. Summary of climatic data by months for the 1982-83 crop year (September thru August) and averages for the
period 1949-83 at the Northwestern Agricultural Research Center, Kalispell, MT.

Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Total or
Item 1982 1982 1982 1982 1983 1983 1983 1983 1983 1983 1983 1983 Average

Precipitation (inches)
Current Year 2.37 .75 1.39 1.60 .93 .85 1.71 2.41 1.20 2.96 3.66 1.16 20.99
Ave. 1949 to 1982-83 1.48 1.36 1.42 1.68 1.60 1.15 1.09 1.40 2.19 2.90 1.49 1.66 19.42

Mean Temperature (F)
Current Year 53.4 41.0 29.1 25.9 30·3 33.8 37.9 42.4 51.9 57.6 59.6 65.4 44.0
Ave. 1949 to 1982-83 53.8 43.5 32.8 26.5 21.7 28.2 33.4 L~2. 9 51.6 58.3 64.0 63.0 43.3

Last Killing frost in spring*
1983 May 15 (31°F)
Ave. 1949-83 May 26

First killing frost in fall* September 6 (31°F)
Ave. 1949-83 September 1)-\

Frost Free Period
1983 114 days
Ave. 1949-83 111 days

Maximum summer temperature 97° F on August 8~ 1983

Minimum winter temperature 3° F on December 11, 1982

* In this summary 32° is considered a k.illing frost.

CO
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Table 2. Summary of temperature data at the Northwestern Agricultural Research
Center on a crop year basis, September 1, 1949 thru August 31, 1983.

\.....-.

Average temperature by month and·year
Degrees Fahrenheit x for

Year Sept. Oct. Nov. Dec. Jan. }ileb.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 53.8 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 30.8 16.9 18.0 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 44.9*
1953-54 56.1 46.2 37.0 31.3 21.1 31.2 29.6 40.8 52.5 54.9 63.4 60.1 43.7*
1954-55 52.9 41.5 38.8 28.8 25.7 22.1 24.5 39.1 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 64.8 62.0 41.8
1956-57 55·2 44.1 30.9 28.5 10.2 23.4 33.3 43.7 55.6 59.7 65.4 62.4 42.7
1957-58 55.8 41.4 32.1 32.4 29.1 30.4 32.2 43.6 59.6 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*
1959-60 53.0 43.9 25.5 27.6 19.4 25.2 32.3 44.3 50.6 59.6 68.8 60.6 42.6
1960-61 55.0 45.2 34.4 24.9 27.8 37.0 38.3 42.0 52.6 64.7 66.2 67.8 46.3*
1961-62 49.6 42.3 28.2 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 38.0 32.5 1l.8 33.1 38.7 43.2 51.4 59.4 63.0 64.9 44.6*
1963-64 58.7 47.4 35.8 24.0 28.5 28.3 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 28.8 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 53.8 42.9 33.4 19·9 13.1 24.0 29.6 47.1 53·9 58.8 62.3 63.6 41.9

'--' 1969-70 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 29.9 33.2 43.6 52.5 54.9 61.9 68.2 42.8
1971-72 49.5 40.4 34.1 22.2 17 .0 27.3 38.5 40.6 51.9 59·3 61.5 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 44.1 29.3 30.8 21.0 32.3 33.6 42.7 48.0 61.5 64.8 61.6 43.6*
1974-75 52.8 43.6 34.8 30.1 21.5 21.5 29.9 37.6 48.6 55.9 69.1 59.8 42.1
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 30.9 34.4 45.0 49.7 61.5 62.6 62.8 43.9*
1977-78 51.7 42.5 30.4 22.0 21.6 26.1 34.3 43.7 48.1 59.1 63.4 60.3 41.9
1978-79 53.7 43.7 27.2 18.8 4.1 24.9 34.7 42.3 51.5 59.4 65.0 65.4 40.9
1979-80 56.9 46.6 30.7 33.0 16.3 29.0 32.6 47.1 54.8 56.9 63.5 58.6 43.8*
1980-81 54.1 45.3 35.8 32.2 30.1 31.3 38.5 44.5 52.5 53.8 62.8 66.4 45.6*
1981-82 55.3 43.2 36.0 27.0 21.6 24.5 37.5 39.4 49.8 59.8 61.1 63.0 43.2
1982-83 53.4 41.0 29·1 25.9 30.3 33.8 37.9 42.4 51.9 57.6 59.6 65.4 44.0*

- 53.8 43.5 32.8 26.5 21.7 28.2 33.4 42.9 51.6 58.3 64.0 63.0x

Mean temperature for all years = 43.3
* Denotes years above average temperature.

'--
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Table 1. Summary of temperature data at the Northwestern Agricultural Research
Center on a crop year basis, September 1, 1949 thru August 31, 1983.

Average maximum temperature by month and year
Degrees Fahrenheit x for

Year Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Year

1949-50 71.4 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 55.8 38.2 36.3 28.7 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 79.2 79.5 52.5
1952-53 73.4 62.6 40.6 33.2 41.3 39.1 46.8 51.5 62.5 66.8 83.3 79.5 56.7*
1953-54 72.3 61.0 45.6 36.7 29.1 38.4 40.0 51.0 67.2 67.0 80.1 74.4 55.2*
1954-55 66.4 53.4 45.9 34.9 31.8 31.2 33.9 48.1 60.5 74.7 76.9 82.4 53.3
1955-56 67.6 55.5 30.8 29.2 30.7 30.1 39.7 57.4 67.5 73.3 81.2 77.8 53.4
1'956-57 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 38.5 33.7 37.9 43.5 54.4 77.5 75.7 80.8 85.5 57.7*
1958-59 69.7 57.9 39.6 34.1 31.8 31.9 43.9 57·9 61. 5 74.3 83.2 76.3 55.2*
1959-60 64.0 53.6 33.9 33.3 27·5 34.1 43.4 56.1 63.0 74.8 88.7 74.1 53.9
1960-61 72.1 57.8 41.1 29.8 35.0 43.1 48.2 51.6 65.3 82.0 83.7 86.3 58.0*
1961-62 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 71.7 54.7 43.8 37.9 19·9 41.4 48.9 55.7 67.1 71.8 79.6 82.5 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 55.1*
1964-65 63.9 55.0 41.0 28.9 35.1 36.9 41.0 57.6 64.3 71.4 80.8 77':"1 54.4
1965-66 57.5 61.1 42.6 35.4 31.8 35.3 45.4 54.8 69.8 69.1 81.2 78.4 55.2*
1966-67 74.9 55·1 41.1 35.8 36.7 40.9 41.3 52.6 66.0 73.3 84.8 87.2 57.5*
1967-68 78.9 55.8 41.3 30.8 31.5 40.8 52.6 54.2 63.4 72.2 82.7 75.7 56.6*
1968-69 65.9 53.1 40.6 27.3 20.8 32.5 40.9 59.5 68.7 72.0 78.9 83.0 53.6
1969-70 70.4 49.7 43.0 32.8 28.5 36.2 42.5 49.7 67.9 75.5 79.1 80.9 54.7 --..J

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 54.9*
1973-74 67.6 56.3 36.8 36.5 28.5 39.6 43.5 53.1 59.2 76.2 80.3 77 .6 54.6
1974-75 70.9 61.4 43.2 37.4 32.0 31.5 39.4 48.1 61.2 68.5 85.5 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 74.4 54.3
1976-77 73.2 57.7 42.1 36.1 28.0 39.1 42.7 60.2 61.9 77.0 76.6 77 .4 56.0*
1977-78 64.7 55.4 38.5 29.4 28.8 35.5 45.5 54.3 58.1 72.6 77.5 74.2 52.9
1978-79 65.7 59.2 35.9 28.2 13.7 33.2 45.3 52.5 64.3 73.9 81. 5 82.8 53.0
1979-80 74.1 59.5 37.8 39.2 25.2 35.9 40.8 60.4 66.9 69.0 77 .0 73.2 54.9*
1980-81 66.9 59.0 43.9 39.2 34.0 38.9 49.7 54.8 63.3 63.8 78.1 85.0 56.4*
1981-82 70.8 54.1 44.9 34.2 29.7 33.3 45.8 50.5 62.5 74.3 75.0 80.6 54.6
1982-83 69.2 53.2 36.9 33.0 36.8 42.2 47.5 55.2 66.4 70.6 73.1 82.9 55.6*

- 68.8 55.4 40.3 33.2 29.3 36.5 43.2 54.7 64.9 71.8 80.3 79.5x
Mean temperature for all years = 54.8

* Denotes years above average.
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Table 4. Summary of temperature data at the Northwestern Agricultural Research
Center on a crop year basis, September 1, 1949 thru August 31, 1983.

x..>

Average minimum temperature by month and year
Degrees Fahrenheit x for

Year Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Year
1949-50 36.7 35.0 31.2 17.8 -6.0 16.6 23.9 31.5 36.3 43.9 49.4 45.5 30.2
1950-51 36.6 36.0 24.8 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 29.8 39.1 43.1 44.3 46.1 29.5
1952-53 38.6 28.3 20.2 21.9 30.6 26.7 27.5 30.9 36.5 42.3 45.3 46.7 33.0*
1953-54 39.8 31.4 28.4 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 34.9 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 22.8 20.9 32.8 41.7 48.8 49.5 50.3 34.3*
1958-59 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 34.1 17 .0 21.8 11.2 16.3 21.1 32.4 38.1 44.3 48.8 47.0 31.2
1960-61 37.9 32·5 27.6 19.9 20.6 30.9 28.4 32.3 39.8 47.4 48.7 49.2 34.6*
1961-62 36.8 31.2 21.2 16.8 8.7 17.9 21.2 33.7 40.3 43.0 45.0 46.6 30.2
1962-63 37.6 34.6 32.2 27.1 3.7 24.7 28.4 30.6 35·7 47.0 46.4 46.9 32.9*
1963-64 42.7 35.3 28.1 17.7 21.8 18.9 21.4 32.2 38.6 46.0 48.3 44.9 33.0*
1964-65 38.4 32.3 26.4 15·3 25.3 20.4 16.2 32.7 36.9 43.8 48.4 50.0 32.2*
1965-66 35.2 34.0 27.4 22.1 20.8 20.0 23.6 30·9 38.7 42.8 47.7 45.0 32.4*
1966-67 43.6 31.7 25.6 24.6 25.3 25.5 24.5 28.6 38.4 45.4 47.4 47.2 34.0*
1967-68 43.1 35.9 26.3 19.4 15.0 24.8 29.7 29.8 36.1 45.7 46.4 46.8 33.3*
1968-69 41.7 32.6 26.1 12.5 5.4 15.4 18.2 34.6 39.0 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 33.0*
1970-71 34.9 27.9 22·5 18.3 16.5 21.0 24.8 31.0 38.6 42.3 45.7 48.8 31.0
1971-72 34.7 27.6 26.9 13.5 7.7 18.6 29.0 29.0 39.2 46.3 45.8 48.5 30.6
1972-73 36.4 29·2 25.9 11.1 11.0 17.4 27.8 29.6 36.4 44.4 46.5 45.8 30.1
1973-74 38.9 32.0 21.8 25.2 13.5 25.1 23.6 32.4 36.7 46.9 49.5 45.6 32.6*
1974-75 34.7 25.7 26.3 22.9 10.9 11.5 20.4 27.1 36.1 43.3 52.7 46.5 29.8
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 48.2 31.7
1977-78 38.6 29·5 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 38.7 44.9 48.5 48.0 28.7
1979-80 39.7 33.7 23.6 26.8 7.5 22.1 24.5 33·7 42.7 44.7 50.0 44.0 32.8*
1980-81 41.3 31.6 27.7 25.1 26.2 23.8 27.2 34.2 41.7 43.7 47.6 47.8 34.8*
1981-82 39.7 32.2 27.0 19.8 13.5 15.7 29.2 28.4 37.2 45.3 47.3 45.4 31.7
1982-83 37.6 28.8 21.4 18.7 23.7 25.3 28.4 29.5 37.5 44.7 46.1 48.0 32.5*

- 38.6 19.8 14.2 23.6 38.1 44.8 47.7 46.4x 31.7 25.1 19.9 31.1
Mean temperature for all years = 31.8

* Denotes years above average temperature.

'-.....-
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Table 1. Summary of precipitation records at the Northwestern Agricultural Research
Center on a crop year basis, September 1, 1949 thru August 31, 1983.

JTotal precipitation in inches by month and y~ar
Year Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Total

1949-50 1.03 1.05 1.67 .92 2.62 1.13 2.31 .84 .15 3·90 3.12 .75 19.49*
1950-51 .52 2.30 1.16 2.48 .94 1.29 .62 2.32 3.77 2.26 1.03 2.86 21. 55*
1951-52 1.49 5.62 1.01 3.31 1.03 .98 ·97 .17 1.32 3.95 .56 .69 21.10*
1952-53 .13 .05 .60 .98 1.84 1.14 .98 2.07 2.00 3.31 T 1.62 14.72
1953-54 .71 .03 .87 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 .82 1.18 1.86 3.08 .00 12.75
1955-56 1.64 1.89· 1.97 2.38 1.76 1.53 .87 1.28 1.06 4.20 2.13 3.21 23·92*
1956-57 1.16 1.10 .53 .96 1.47 1.14 .75 1.22 1.75 2.51 .52 .78 13.89
1957-58 .10 1.59 .96 1.76 1.56 2.67 .97 1.47 2.20 2.56 .84 .58 17.26
1955-59 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 18.15
1961-62 3.40 1.22 1.77 2.09 1.33 1.15 1.59 .96 2.59 1.15 .11 .72 18.08
:;'962-63 .58 1.85 1.31 .91 1.69 1.21 .85 1.07 .57 5.00 1.44 2.10 18.58
-_963-64 1.46 ·75 ·95 1.70 1.46 .41 1.57 .87 3.33 3.86 3.01 1.64 21.01*
964-65 2.27 .85 1.62 3.62 2.25 .64 .24 2.55 .81 2.30 1.15 4.74 23.04*

,-965-66 1.72 .21 1.31 .55 1.42 .67 .53 .76 1.18 6.57 2.49 1.64 19.05
1.966-67 .79 1.34 3.33 1.68 1.50 .62 1.27 .99 1.30 2.53 .02 .01 15.38
1967-68 ·91 1.88 .62 1.16 .79 1.15 .68 .57 3.92 2.22 1.00 3.42 18.32
1968-69 4.51 2.39 1.59 3.12 3.05 .75 .69 1.39 1.19 5.21 .70 .09 24.68*
1969-70 1.54 1.90 .31 1.14 3.10 .89 1.49 .76 1.97 4.37 3.08 .44 20.99*
1970-71 1.79 1.38 1.75 .99 1.84 .77 .69 .58 2.45 4.42 1. 31 1.11 19.08 '-.../

1971-72 .94 .87 1.70 1.62 1.10 1.65 2.11 ·95 1.48 3.28 1.77 .98 18.45
1972-73 1.38 1.84 .80 2.19 .52 .56 .70 .45 1.13 2.14 .01 .63 12.35
1973-74 1.37 1.41 2.95 1.94 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 1.08 1.50 1.27 1.50 1.40 1.08 4.26 16.98
1975-76 1.18 2.96 .85 1.39 .91 1.12 .34 1.92 1.90 2.49 1.49 3.42 19·97*
1976-77 .96 .62 .73 .86 .83 .71 1.40 .41 2.90 .52 3.60 1.50 15.04
1977-78 2.84 .56 1.62 4.10 2.15 .99 .72 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
1979-80 1.03 1.75 .50 1.03 1.53 2.03 .97 1.88 5.48 3.89 1.08 2.45 23.62*
1980-81 1.20 .83 .78 2.58 1.81 1.85 2.17 1.75 3.86 4.70 1.17 .96 23.66*
1981.-82 .77 .56 1.49 1.91 2.38 1.48 1.16 1.60 1.25 2.41 2.06 1.17 18.24
1982-83 2.37 .75 1.39 1.60 ·93 .85 1.71 2.41 1.20 2.96 3.66 1.16 20.99*

- 1.48 1.36 1.42 1.68 1.60 1.15 1.09 1.40 2.19 2·90 1.49 1.66x

Mean precipitation for all crp years = 19.42

* Denotes years above average precipitation.
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Table 6. Precipitation by day for crop year, September 1, 1982 thru August 31, 1983.
Northwestern Agricultural Research Center, Kalispell, MT

"---"
Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. 'May June July Aug.

Date 1982 1982 1982 1982 1983 1983 1983 1983 1983 1983 1983 1983

1 T T .01 .05 .16 .01
2 .36 .07 .37
3 .23 .09 .03 .27 .10 .48
4 .19 T .03 .03 .13 .06 T .04
5 .05 .03 .12 .14
6 .14 .12 .11 .08
7 .06 .02 .16 .05 .25
8 .08 .01 .33 .09 .02
9 .10 T .02 .15 .15

10 .05 .05 .04 .11 .26 .03
11 .06 .06 .02 .03 .20 .05 .82
12 .19 T .25 .59 .09 .10
13 .01 .25 .32 T .16 .04 T
14 T .33 .03 1.05
15 .01 .02 .01 .01 .14
16 T T .13 .06 .01 .37 .39
17 .18 T .04 .20 .01 .01
18 .03 .06 T .05 .69
19 .01 .32 .09 .11 .16 .04
20 .05 T .13
21 .20 .06 .24 .01 .02 .44
22 .25 .03 .16 .03 .02 T
23 T .27 .05 T .07
24 .03 T .28 .21 .03 .01
25 .02 .01 .08 .01 .83 .14 .06
26 .53 .02 T .21 .45 .10
27 .01 .07 .02 .01 .03 .02
28 .47 .01 T T .11 .02 .16 .60
29 .39 .10 .01 T .02 .03 .01
30 T .05 T .06 .40
31 T T .01

Total 2.37 .75 1.39 1.60 .93 .85 1.71 2.41 1.20 2.96 3.66 1.16
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Table 1. Frost free period at the Northwestern Agricultural Research Center
from 1950 thru 1983.

J

Date Temperature Date Temperature Frost
Year Last Freeze Degrees F First Freeze Degrees F Free Season

1950 June 10 32 Sept. 11 29 93
1951 June 1 29 Sept. 15 29 106
1952 June 14 32 Sept. 8 29 86
1953 May 23 32 Sept. 16 31 116
1954 May 29 31 Sept. 30 26 124
1955 May 25 28 Sept. 13 31 III
1956 May 3 26 Sept. 2 32 122
1957 May 23 30 Sept. 9 30 109
1958 May 14 31 Sept. 27 31 136
1959 June 11 32 Aug. 30 30 80
1960 June 18 32 Sept. 6 32 80
1961 May 6 32 Sept. 12 29 129
1962 May 30 32 Sept. 3 25 96
1963 May 22 28 Sept. 18 32 119
1964 May 25 26 Sept. 11 28 109
1965 June 7 30 Sept. 6 31 91
1966 May 18 26 Sept. 30 28 135
1967 May 26 28 Sept. 23 32 120
1968 May 20 32 Sept. 21 32 124
1969 June 13 28 Sept. 6 32 85
1970 May 11 32 Sept. 10 31 122
1971 July 7 32 Sept. 14 28 69 .:»
1972 May 4 32 Sept. 12 32 131
1973 May 22 31 Sept. 2 31 103
1974 May 18 31 Sept. 2 30 107
1975 May 25 32 Sept. 12 32 110
1976 May 21 30 Sept. 8 30 110
1977 May 16 29 Sept. 27 28 133
1978 May 23 31 Sept. 17 28 116
1979 May 30 31 Oct. 1 32 123
1980 June 4 32 Sept. 24 31 111
1981 May 5 28 Sept. 24 25 142
1982 May 30 31 Sept. 15 23 108
1983 May 15 31 Sept. 6 31 114
x for all

years May 26 30 Sept. 14 30 III
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Table 8. Temperature extremes at the Northwestern Agricultural Research
Center, Kalispell, MT from 1950 thru 1983.

'----'"
Minimum Maximum

Temperature Temperature
Year Date Degrees F Date Degrees F

1950 Jan. 30 -40 Aug. 31 88
1951 Jan. 28 -25 Aug. 2 92
1952 Jan. 1 -14 Aug. 31 90
1953 Jan. 6 8 July 12 97
1954 .Jan. 20 -32 July 6 90
1955 Mar. 5 -20 June 22 96
1956 Feb. 16 -25 July 22 90
1957 Jan. 26 -34 July 13 91
1958 Jan. 1 2 Aug. 11 94
1959 Nov. 16 -30 July 23 96
1960 Mar. 3 -32 July 19 98
1961 Jan. 2 0 Aug. 4 100
1962 Jan. 21 -32 Aug. 16 92
1963 Jan. 30 -24 Aug. 9 94
1964 Dec. 17 -28 July 8 91
1965 Mar. 24 -10 July 31 89
1966 Mar. 4 - 7 Aug. 2, 25 91
1967 Jan. 24 2 Aug. 19 95
1968 Jan. 21 -23 July 7 94
1969 Jan. 25 -13 Aug. 24 97
1970 Jan. 15 -14 Aug. 21, 25 92
1971 Jan. 12 - 8 Aug. 6, 9 96
1972 Jan. 28 -24 Aug. 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 91
1978 Dec. 31 -31 July 16 91
1979 Jan. 1 -31 July 20 97
1980 Jan. 29 -20 July 23 92
1981 Feb. 21 -21 Aug. 26, 27 97
1982 Feb. 9, 10 -23 Aug. 8 91
1983 Dec. 25 -29 Aug. 8 97

'--



Table .2.. Summary of temperature records at the Northwestern Agricultural
Research Center, January 1950 thru December 1983.

Average Temperature by Month and Year
Degrees Fahrenheit x for

Date Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year
1950 4.2 25.6 31.2 41.9 49.7 57.0 64.0 62.5 53.8 45.9 31.5 29.5 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 29.3 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 38.8 28.8 42.9
1955 25.7 22.1 24.5 39.1 47.7 58.8 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 59.0 64.8 62.0 55.2 44.1 30.9 28.5 43.2
;1.95710.2 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 67.9 55.5 44.6 32.8 28.2 46.0*
1959 24.7 23.1 35.3 45.2 48.1 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 43.4*
1961 27.8 37·0 38.2 42.0 52.6 64.7 66.2 67.8 49.6 42.3 28.2 23.6 45.0*
1962 17.4 25.7 30.9 47.2 51.5 58.6 62.1 62.1 54.7 44.7 38.0 32.5 43.8*
1963 11.8 33.1 38.7 42.3 51.4 59.4 63.0 64.9 58.7 47.4 35.8 24.0 44.3*
1964 28.5 28.3 30.6 42.8 51.1 58.7 64.3 58.9 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 44.5*
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 59.0 64.6 61.3 53.8 42.9 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 -J1970 21.9 29.9 32.8 40.2 53.2 62.0 64.8 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 17.0 27.3 38.5 40.6 51.9 59·3 61.5 65.9 50.2 40.3 33.7 19.9 42.2
1973 20.7 27.8 37.7 42.2 51.5 57.5 65.1 64.5 53.3 44.1 29.3 30.8 43.7*
1974 21.0 32.3 33.6 42.7 48.0 61.5 64.8 61.6 52.8 43.6 34.8 30.1 43.9*
1975 21.5 21.5 29.9 37.6 48.6 55.9 69.1 59.8 52.1 42.9 35.4 27.5 41.8
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 62.8 51.7 42.5 30.4 22.0 42.8
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 33.0 42.9
1980 16.3 29·0 32.6 47.1 54.8 56.9 63.5 58.6 54.1 45.3 35.8 32.2 43.9*
1981 30.1 31.3 38.5 44.5 52.5 53.8 62.8 66.4 55.3 43.2 36.0 27.0 45.1*
1982 21.6 24.5 37.5 39.4 49.8 59.8 61.1 63.0 53.4 41.0 29.1 25.9 42.2
1983 30.3 33.8 37.9 42.4 51.9 57.6 59.6 65.4 50.4 42.9 36.6 11.1 43.3

x 21.7 28.2 33.4 42.9 51.6 58.3 64.0 63.0 53.7 43.5 32.7 26.1
Mean temperature for all years = 43.3

* Denotes years above average mean.
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Table 10. Summary of precipitation records at the Northwestern Agricultural
, Research Center, Kalispell, MT, January 1950 thru December 1983.
'-....-

Total
Total Precipitation (i?ches) by Months and Years for

Date Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year

1950 2.62 1.13 2.31 .84 .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 2.86 1. 49 5.62 1.01 3.31 26.52*
1952 1.03 .98 ·97 .17 1. 32 3·95 .56 .69 .13 .05 .60 .98 11. 43
1953 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 .44 .82 1.18 1.86 3.08 - 1.64 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 .84 .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 .n .72 .58 1.85 1. 31 ·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 4.74 1. 72 .21 1. 31 .55 18.47
1966 1.42 .67 .53 .76 1.18 6.57 2.49 1.64 ·19 1. 34 3.33 1.68 22.40*
1967 1. 50 .62 1.27 .99 1. 30 2.53 .02 .01 ·91 1.88 .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 .09 1. 54 1. 90 .31 1.14 17.96

'-....-. 1970 3.10 .89 1.49 .76 1. 97 4.37 3.08 .44 1. 79 1. 38 1.75 .99 22.01*
1971 1. 84 .77 .69 .58 2.45 4.42 1.31 1.11 .94 .87 1. 70 1.62 18.30
1972 1.10 1.65 2.n .95 1. 48 3.28 1.77 .98 1. 38 1. 84 .80 2.19 19.53*
1973 .52 .56 .70 .45 1.13 2.14 .01 .63 1. 37 1.41 2.95 1.94 13.81
1974 1. 35 1. 32 1. 40 3.36 1.82 1.80 1.01 .62 .80 .12 1.10 1. 31 16.01
1975 1. 56 1.08 1. 50 1.27 1. 50 1. 40 1.08 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*
1978 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
1980 1. 53 2.03 .97 1. 88 5.48 3.89 1.08 2.45 1.20 .83 .78 2.58 24.70*
1981 1. 81 1.85 2.17 1. 75 3.86 4.70 1.17 .96 .77 .56 1.49 1. 91 23.00*
1982 2.38 1.48 1.16 1.60 1.25 2.41 2.06 1.17 2.37 .75 1. 39 1.60 19.62*
1983 ·93 .85 1.71 2.41 1.20 2.96 3.66 1.16 1. 70 1.13 1. 96 2.57 22.24*

x 1.60 1.15 1.09 1.40 2.19 2.90 1. 49 1.66 1. 50 1. 36 1.42 1. 73
Mean annual precipitation for 34 years = 19.49

*Denotes years above average.
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CHEMICALS USED IN HERBICIDE STUDIES 1982-83, NWARC, KALISPELL,KT

'---" COllllllorlnallie Trade name

*AC 222,293

Barban Carb'::loe

f:entazon Basasran

f:ronlo~·:':Ini1 Brominal
IBuctril

ChelTlicid nallie

2/6-(4-isoprop~1-4-lTieth'::l1-5-oxo-2-imid-
.3z01in-2-'::Il)

4-chloro-2-but'::lnYl-ro-chloro-C~T~~nil~te

3- isop rOP'::II-IH-2,1, 3-bell<:othi~rjiaz i 11-4-
(3H)-one-2,2-dioxide

3,5-0 i b romo-~ -h'::ldrcxsbe nz on i t r i1e

*CGA 82725 no chemistr'::lavailable

Chlorsulfuruon Glean 2-chloro-~[[(4-roethox'::l-6-lTieth'::lI-1,3,5-
triazin-2-yl)aminoJcarbon'::lIJben<:enesul
fond~ide

Ir i c smb a Banvel

Diclofop-m Hoelan

Difenzoouat Avenge'---

Dinoseb P relTlers e

Diuron ~;arille>:

Duweo 433

DF'X-T6376

DPX-Y6202

EF'TC Epta~

Ethalfluralin Sonalan

Fluazifop-b Fusilade

Glyphosate Roundup

'-- Hexazinone Velpar

HCPA HCPA

3,6-dichloro-o-anisic acid

2-[4-(2,4-dichlorophenox'::I)ph~nox'::I pro-
panoic dcid
1,2-dimeth'::lI-3,~-diphen'::ll-lH p'::IrazoliulTi

2-sec-but'::l1-4,6-dinitrophenol

3-(3,4-dichlorophenYI)-1,1-diffieth'::llur~a

Compan'::l

AlII.C'::Ianaluide

Velsicul

BASF

Union Carbide
Rhone F'oelenc

Ciba-GiesY

DuPont

Velsicol

Alii.Hoechs t

Ani. CYananticie

Dow
DIJPont

I'je th'::ll2- (4- ((3-ell10 ru-~- <t.1' ifl ULJ l'OllJetiJ-Dow
Yl)-2-pyridinYl)oxy)phenoxy) propanoate

MethYl-2-[[[[(4-ffiethoxy-6-~ethyl-l,3,5- DuPont
triazin-2-yl)aminoJcarbonylJamirloJsulfo-
n'::llJbenzoate
2-[4-[(6-chluro-2-auinoxalinyl)oxyJ-phe- DuPont
oX'::IIJ-propionic aeid ~thYl ester
S-eth'::lldipropylthiocarbamate Stauffer

~-eth'::l1-~-(2-lTieth'::l1-2-propen'::l1)-2,6-di Elanco
nitro-4-(trifluororo~thyl) benzenamine
But'::l1-2-[4-(5-trifluorollieth'::l1-2-p'::Iri- ICI
din'::ll-ox'::I)phenox'::I)Pfopanoate

~-(phosphono~ethyl) glycin~ Monsanto

3-c~clohe>:yl-6- (dilletll~lC:lflillo)-l-lIleih'::ll-DuF'orlt
-1,3,5-triazine-2,4-(lH,3H)-dione
[ (4-chl 0 ro-o-to 1 '::11> oxs lhcet ic ad II Uni 011 Ca rb ide

1

1
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L:onlniorinan,e Trade name

Mefluidide Embark

rietoiachlor Dual

Metriouzirl Sene-or or
L exone

Nap ropanlide De IJ r ino 1

Orszalin Surflan
t! ;.;'3 f l ou r f e rl Goal

r'a r aaua t ParaCluat

Pendillleihalin PI'owl

F' I' 0 f l u r'a 1 i II To 1barl

F'ronamide Kerb

F'r or-ha ITI Chem-Hoe
:t.

RH 0265

F: 40244

Setho,:'::Idilll Poast

SSH 0860

Terbacil Sinbar

Terbutr'::ln Isran

Tr i s Ll a t e Farso

Trifluralin Treflarl

2,4-£1 2,4-D

2,4-DB 2,4-DB

* May need revision in near future
2

Cherrlical nalf,e COIlIPan':!

N- [2 ,4- d i nH:'t h'::11- S - [[ (L ti fl U0 I'0 nle thy 1 )-
sulfonslJdminuJphenslJaceta.ide

Un i ou Cc rb i de .:»

2- ch 10 ro-~- (2-eth'::l1-;6-IIIIo'UIY1phel I'J 1) -tj-
(2-methox'::I-l-methyleth'::l1)acetamide

Ciba-Giess

4-amino-6-ieLi-but'::l1-3-(~etllslthio)-as
triazin-5(4~)one

Moods
DuF'ont

2-(a-naphthoxs)-~-~-dieth':!lpropionamide
4 4

3,5-dinitro-U-~-diprupslsulf~nildmid~ Elanco

Sti::uffef'

2-;:-0101'0-1-(3-e t hox ':!-4-1litl'ophenu::Y)-4- Rohr.1and H~~s
(t r if IIJOrUlill?th'::ll)benzene

1-1' -di ITleth'::ll-ft"4' -L, i P!H' id iUIlIi 011 Chlo'Yron

N-(1-eth'::llpruP'::lll-3,4-di~eLhYl-2,6-dilll- Am. CsanalTlide
trobenzenamine

N-(csclopropslmethsl'- , ,-Lrifluoru-2, Ciba-Giess
6-dinitro-N-propyl-~-toluidine

3,5-dichloro(N-l,1-dimethyl-2-prop~nYll
benza~ide

Rohm and Haas
<:>

isopropsl carbanilate PPG

no chemistr':! available RohlllalH:iHdClS

1-(~-trifluorometh~lphen'::l1)-3-chlor-4-
chlorolllethYl-2-pyrrolidone

Stauffer

2[ (1-ethu:':Yi111ino )blJt~lJ -3[ (2-ethy lt.hi 0) - BASF
propyl]-3-h~drox':!-2-c'::lcluhexen-1-one

l-a~illo-3-(2,2-di~eth~lprop~I)-6-(eth~1- Mobay
thio)-1,3,5-triazine-2,4(lH,3H)-dione

3- i er:i-but Y 1- 5- ch 10 10- 6-me ih~ 1UTad 1 rliJPont

2-(ie~i-butYlamillol-~-(ethylaminol-6- Stauffer
(meth'::llthiol-s-triazine
S-(2,3,3-trichluroallylldiisopruPylthio- Stauffer
carbamate
a ,a ,a -t ri fluoro-2, 6-dirli t l'o-~-!:1-dil-'roP'::IlEl ane o
-e-toluidine
(2,4-dichloropherlo:-:!::lac.'etic ac i d Cene>: -../

4- (2, 4-dichloropheno}:~ lbut s r i c acid Union Cabide
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TITLE: Broadleaf Herbicides on Small Grains (1983)

"---' PERSONNEL: Vern R. Stewart and Todd K. Keener

SUMMARY:
Four studies were conducted to evaluate broadleaf herbicides in

small grains: 1) Broadleaf Herbicide Study I; 2) Broadleaf Herbicide Study II;
3) Combination Herbicide Study and 4) Bedstraw Herbicide Study.

1) Broadleaf Herbicide Study I - Excellent yields (exceeding
100 bu/a) were harvested and good broadleaf weed control observed in plots
treated with metribuzin, chlorsulfuron, DPX-T6376 and RH 0265.

2) Broadleaf Herbicide Study II - Several herbicides alone and
in combination were evaluated in this study to determine their effect on a
wide spectrum of weed species. The majority of treatments were very effective
in broadleaf herbicide control.

3) Combination Herbicide Study - Yields above 100 bu/a and ex-
cellent broad spectrum weed control were obtained from the combination of chlor-
sulfuron plus diclofop and triallate plus chlorsulfuron. Treatments with equal-
ly good yields, yet less effective broadleaf weed control were; bromoxynil plus
diclofop, AC 222,293 and bromoxynil plus AC 222,293.

4) Bedstraw Herbicide Study - Of the twenty treatments evaluated
for bedstraw control those found most effective were;chlorsulfuron plus brom-
oxynil, chlorsulfuron plus bromoxynil plus MCP, R 40244, R 40244 plus bromoxy-
nil and RH 0265.

INTRODUCTION:
The first three studies were conducted in spring barley and the

Bedstraw Herbicide Study was establis~ed in winter wheat. Ingrid spring barley
was seeded in 12' strips using an IH press drill at 60 lbs/a. Herbicides were
applie~ perpendicular to each strip in a la' swath, providing a treated area of
120 ft. Treatments were replicated four times in a randomized block design.
Wild oat were controlled in the Broadleaf Herbicide Study I and Broadleaf Her-
bicide Study II with an uniform application of diclofop.

Post plant herbicides were applied just after planting and incor-
porated using a hand rake. Pre emergence surface applications were applied to
bare soil prior to crop emergence. Post emergence herbicides were applied ac-
cording to stage of growth of the crop or weeds. In the bedstraw study herbi-
cides were applied post emergence at designated stages of weed growth in an
established stand of winter wheat.

All herbicides were applied with a research type tractor mounted
sprayer. The experiments were harvested with a Hege2plot combine. Plot siz2s
for the spring barley studies were la' x 12' (120 ft ) and 10' x 20' (200 ft )
for the bedstraw study.

3
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RESULTS:
Broadleaf Herbicide Study I - Excellent yields and broadleaf

weed control was obtained when using metribuzin (.25 lb. ai/a), metribuzin
plus bromoxynil (.25 + .25 lb ai/a), chlorsulfuron (.125 oz ai/a), DPX-T6376
(.0625 oz ai/a), DPX-T6376 plus bromoxyn~l (.0625 oz + .25 lb ai/a) and
RH0265 (.25 lb ai/a). Mean yield for the experiment was 100.4 bu/a, however
there were no statistically significant differences in yield. SSH 0860 (1.0
lb ai/a) and R 40244 (.25 lb ai/a) gave only fair broadleaf weed control.
Plant heights and test weights were reduced in the herbicide combinations
containing metribuzin. Table 1.

.:»

Broadleaf Herbicide Study II - All of the treatments evaluated
gave some measure of effective broadleaf weed control. There were a few in-
stances where a compound may have been weak on one or two weed species but in
most cases good control was observed on all species.

Yields, test weights and percent plumps did not vary signifi-
cantly when analyzed statistically.

R 40244 at 1.0 Ib ai/a applied post emergence surface, did ap-
pear lnjurious to the crop. Treatments with this compound resulted in lower
yields and test weights. The percent plump kernels, height and vigor of
plants were also reduced.

The basagran combinations gave excellent weed control except
were somewhat weak on chickweed when used in combination with 2,4-D formula-
tions. .:»

Bromoxynil alone was weak on wild buckwbeat and field chick-
weed, however in combination with MCPA and chlorsulfuron it was effective on
all weeds. Chlorsulfuron alone was weak on wild buckwheat in this study.
Table 2.

Combination Herbicide Study - Thoseher~~€ combinations which
proved effective in controlling broadleaf weeds as well as wild oat and green
foxtail were chlorsulfuron plus diclofop, triallate plus cblorsulfuron, brom-
oxynil plus diclofop, AC 222,293 and AC 222,293 plus bromoxynil. These treat-
ments all yielded above 100 bu/a. Other treatments which yielded well yet
lacked in weed control were SSH 0860 combinations.

Chlorsulfuron combinations in most causes demonstrated excel-
lent broadleaf weed control. The better treatments were a combination of
chlorsulfuron with grass herbicides which effectively controlled both wild
oat and green foxtail (i.e. diclofop and triallate).

Percent plump averages were significantly reduced in grain
treated witb R 40244, or combinations witb R 40244. Although, broadleaf and
grass control was good in all of these treatments_ yields were reduced, but
were not less than the check.

Any treatment which included metribuzin caused a significant

.:>
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Results (con't)

'-- reduction in test weight and in most cases a slight reduction in yield, how-
ever yields were found to be statistically non significant in this experiment.

AC 222,293 when applied alone, demonstrated fair broadleaf con-
trol and excellent grass control at the .65 Ib ai/a rate. When combined with
bromoxynil this treatment provided the highest yield as well as excellent weed
control. In combination with chlorsulfuron, AC 222,293 provided good weed
control, however yields were somewhat less than the bromoxynil-chlorsulfuron
combination. DPX-T6376 at .0625 oz ai/a provided excellent broadleaf weed
control.

SSH 0860 was weak on several broadleaf species, however yields
were higher than the check. Table 3.

petition was
much as 63%.
were obtained
bromoxynil or

Bedstraw Herbicide Study - Bedstraw (Galium aparine L.) com-
severe throughout the test and in some cases thinned plots as
No treatment totally controlled bedstraw yet the best results
from the following applications; chlorsulfuron combined with
bromoxynil plus MCPA, R 40244 plus bromoxynil or RH 0265.

Moderate phytotoxicity was noted from the applications of
chlorsulfuron at .25 oz ai/a, chlorsulfuron plus bromoxynil/MCPA, DPX-T6376
plus bromoxynil, terbutryn at 1.25 Ib ai/a, R 40244 at .25 Ib ai/a and RH
0265.

Two effective treatments for total broadleaf control were
chlorsulfuron plus bromoxynil (.125 oz + .375 Ib ai/a) and R 40244 plus brom-
oxynil (.25 + .25 Ib ai/a). Chlorsulfuron and DPX-T6376 were not effective in
the control of bedstraw when used alon~. The combination of chlorsulfuron and
mefluidide resulted in less bedstraw control than chlorsulfuron used alone.
No yields were obtained from the study because of the severe bedstraw popula-
tions.

Regrowth of bedstraw was observed in many of the herbicide
plots several weeks after application. Treatments may have been more ef-
fective if applied at an earlier growth stage. Table 4.

'----
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Table 1 Agronomic data form the Broadleaf Herbicide Stud~ I in InSrid
sprinS barle~. Northwestern Asricultural Research C~nt~r
in 1983. Fi@ld R-9, plut si~e 48 sa.ft.
Date planted: May 19 1983

Treatllient

Met I' ib IJ 2 in

Metribuzin +
Broffiox~nil
Metribuzin +
Chlofsulfuron

Metribuzin +
DPX-T6~76
B rOlllo>:yniI

Ch 1OSIJ Ifu rou

DPX-T6376

DPX-T6376 +
Bromox~nil
SSH 0860

RH 0265

RH 0265

R 40244

Appln.

Post2

Post2

Post2

Post2

Post

Po'.;t

Post
Po:;;t

POPI

Post

Post

PES

Chlorsulfuron + Post
Broruoxynil

Check

Rat~*
ai/A

'lC• .:..J

.25+
'le-

.LJ

'lC-'.~,JT

.123 u2

.25+
.0625 oz

'l e-
+ •.• '-'

.125 02

.0625 oz

Yield
blJ/A

102.9

95.0

101.1

94.6

99.3

102.4

'lC..:..~

.0623 0:':: 100.9

107.1

1.0

l'jC. .;..'-'

')Ct.:.....J

.25

.125 02
')C

.LJ

100.4

96.5

100.7

108.2

97.7

98.7

Date harvested! S~pt~m~er 6, 1983

Te s t WL.
Ibs/bu

I. Heisht
F'llJGIP ine h~ s

48.0 77 .3 23.5

1/
Visor

10

10

9.8

9.8

10

10

10

10

9.9

10

9.8

10

9.8

10

1I V i 510 l' l' at i rd, 0-1 0 sea 1e: 0 ;:.:d I:' d d pIa n t s, 10 = no I' HI;;j 1 he.:lIth ':I pIa nt s
2I F Val ue for t rea tillent c0 01 P i:3l' i~0 rI

46.8 22.3b71.5

46.5 70.3 21.8b

46.5 13.8 21.3b

47.9 77.8 25.3

48.0 77.8 25.3

48.1 78.3 26.0

47.8 76.8 24.0

47.7 25.578.3

47.2 73.8 ')'j c.:..•• t~

47.3 18.0b76.0

47.2 75.5 25.8

47.1 73.5 24.::i

47.4 1:..9 .0 24.8

X 100.38 47.39 75.0 23.6
F 2/_ .767 .870 1.70 4.06**
S.E.X 4.53 5.82 2.35 1.11
L.S.D. 12.96 1.66 6.72 2.40
C.V. A: 4.51 1.23 3.14 4.71

* Note: Rates s iven dl'e in Ills. ai/A unless otherwise stat ed

6
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Table 1 cont'I)
Application Data!

'---- POPI = post plant incorpur~ted
PES z: Pi'l:! I:!ulel'gence su rf' ace
POST = earl~ post applicdtion
POST2= latei post a2plicdtion

( seconcs rs roots developed 011 bi:nl~~ )
Appln. Date Ai r telllP Soil t~fflP Wirld (lTIIo-h)Hue i d i t~
------ ---- -------- --------- ---------- --------

F'OF'I 5-19 52 F 50 F 3-5 D'IPh 49 /.
PES 5-19 52 F 50 F 3-5 lTlIo-il 49 /.
F'OST 6-08 78 F 82 F 0-2 lillo-II 18 ,,:
F'OST2 6-13 72 F 74 F 0 ,,,ph 20 I.

Table • Broadleaf He rb ic ide StUI),:!( cont/cj )

Treatnlent Appln.
Rate*
ai/A FW

I. Wee:-dCorrt rol
BW LQ F'W FF HE CW

Metribuzin F'ost2 '")c:- 100 90 100 100 94 89 100•.•..v

MetriblJzin + F'ost2 .25+ 75 74 75 75 75 75 75
B r ono xsn i I '")r::tL..J

Metribuzin + F'ost2 .25+ 100 100 100 100 100 100 100
Chlorsulfuron .125 02:

Metribuzin + Post2 .25+ 100 96 100 99 100 100 100
DF'X-T6376 .0625 02

Brcmox sn iI Post '")0::- 99 79 100 78 94 63 65. ..:.'"'

Chlosulfuron Post .125 oz 100 93 100 99 96 89 100

DPX-T6376 Post .0625 oz 100 99 100 99 100 100 99

[lPX-T6376 + Post .0625 02 100 96 100 100 100 93 100
Brono xsr. iI '")C".<....1

SSH 0860 POPI 1.0 31 5 30 33 23 50 100 •
RH 0265 Post .125 100 75 99 99 100 100 99

RH 0265 Post '")r:: 100 100 86 100 100 100 97.<....1

R 40244 PES ..,r:: 69 50 38 73 59 75 75• ..:....1

Chlorsulfuron + Post .125 oz 100 100 99 100 99 99 100
B r0 nl0x~ni 1 '")r::.~'"'
Check ---- ---- 0 0 0 0 0 0 0

7
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Tabl~ 1 (cont'd)

Kf
VI<

1

* Note: Rates ~iyen are in Ibs ~i/A unless utherwi~~ ~tdt~d

11 i. W~ e d C U (I t I' U 1 : FW -
BW =
LQ
F'W =
FF
HB =
CW .;

fdnw~ed ( Thlds~l drvens~ )
u i l d buckvhe st ( F'ul~!:i()nunle onvu l vu l us
ldlllbs\.ilJarler '( CilenoF-'odiIJI~ i!lbUII! j

pigweed ( AmaranLhus I'e~roflexus )
f e l s e f' l ax ( ColiI~lilld sativa)
hen bit ( La:lli fJ III d"1P 1 e ;. i c a IJl i )
CilickwelO'tJ ( SLt:'lldl'ia ",edie: I

--..-/

J
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Table _2._. Data fr01T1 the Broadleaf He r b i c i de Studl;:lII in Ins ri d sf-ling
ba rl e':l • No rthwes te r n As r icu ltu ra 1 Resea r ch Cerrt e r , Ka l i spe 11
HI. i'l 1983. Fi elo R-9, plot size! 48 SG. ft.

Date seeded! Ma':l 19, 1983 Date hafvested S~~te~~t:-r 6,1983

Rate YlELD Test Wt z H~i~ht
III ai/A Appln Bu / A l bsz'bu Pltjlfll"inche s Vi!:!or- 1/Treatllient

PES
PES
F·~c~w
POES
POES
POES
POST
POST
POST
POST
POST

88.7
88.3

47.8 72.8 26.5
26.3
25.3
26.3
25.0
21.3
24.8

10.0
10.0
9.3

10.0
10.0

R 40244
R 40244
F: 40244
R 40244
R 40244
R 40244
R 40244 + BROMOX •• 23+.23
R 40244 + MCPA
MCPA
BROiiOXYNIL 2E
BROMOXYNIL +

MCPA
flENTAZON + 2,4-D

AMINE + O.C. 3/
BENTAZON + 2,4-D

ESTER + O.C. 3/ .30
BENTAZON t 2,4-DPt .50

O. C. 3/
BENTAZON + HCPA t .75

O.C. 3/4/
BENTAZON + MCPA + 1.125

O.C. 3/4/
BENTAZON + .50

DICAMBA + 0.C.3/ .06
BENTAZON + O.C. .75
BENTAZON + .50

BROMOXYNILtO.C.3/.375
BROMOXYNIL 5/ .375
BROMOXYNIL 5/ .50
BROMOXYNIL+MCPA 6/.375/375
BROMOXYNIL+ MCPA 6/.50/.50
BROMOXYNIL+MCPA 6/ .75/.73
BROMOXYNIL 5/ + .375

CHLORSULFURON .1 02
BROMOXYNIL 5/ t .25

CHLORSULFURON .1 ~z
CHLORSULFURON .1 oz
CHLORSULFURON .2 oz
CHLORSULFURON .5 OL
MCPA .5
CHECK

'it:'• .a:..~

.50 48.6 78.3
47.9
48.1
41.1
46.8
47.8
48.4
47.9
48.8
48.5

75.3
74.0
73.0
69.0
73.5
74.~
79.8
73.3
74.5

1.0 88.6
92.8
85.6

'")e:.,,""'
.50
1.0 78.2 8.5

10.0
9.4

10.0
10.0
10.0

85.6
80.9
94.2
91.1
86.8

23.8.25+.375
.375 26.5

25.0
25.3

'")t".L..J

.375

.375

.50

.40

.50

78.5 25.3 10.0POST 89.0 48.6

75.5 2~.3 10.0POST 87.4 48.4

25.8 10.048.2 73.5POST 85.8
1.0

26.0 10.048.3 78.8POST 90.1
'-.../

9.876.5 25.090.6 48.3POST

25.8 9.548.7 72 .8POST 81.1

76.3
74.5

25.0 9.5
10.0

POST
F'OST

36.6
92.4

48.6
48.4 ')' .,.•..0.,)

POST
POST
POST
POST
POST
POST
POST
POST

90.6
88.8
86.6
88.8
87.5
85.1

48.2
48.2
48.4
48.2
47.9
48.3

76.5
70.0
78.0
76.8
77 .5
75.3

'")1:' I:'•.. ,J • .J 9.5
9.9
9.8

26.0
25.3
25.0
24.8
25.3

10.0
10.0
10.0

10.026.547.9 75.390.3

78.5
78.8
71.0
76.8
77 .0

25.3
25.8
25.8
26.3
26.8

10.0
10.0
10.0

9.8
10.0

POST
POST
POST
POST

85.2 48.4
48.2
47.5

89.4
82.4
89.8
87.8

49.0
49.0

48.22
1.34
.386
1.09
.801

X 87.6
F 7/ 1.01
S.E.X. 3.55
L.S.D. 9.97
C.V. x 4.05

75.4
1.11

'--' 2.53
7.10
3.35
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Table 2-.. --- . Broadleaf Her~icid~ Stud~ II ( conl'd )

Tr e s t nen t

-----------------------------------------------------------------------
Rate

lb ai/A Appln

R 40244
R 40244
F: 40244
R 40244
R 40244
R 40244
R 40244 + BROMOX. .25+.25
F; 40244 + MCPA
MCPA
BROMOXYNIL 2E
BR0!1OXYNIL +

MCPA
BENTAZON + 2,4-D

AMINE + D.C. 31 .40
BENTAZON + 2,4-Ii

ESTER + O.C. 3/ .30
BENTAZON + 2,4-DP+ .50

O. C. 3/
BENTAZON + MCPA + .75

O.C. 3/41
BENTAZON + MCPA + 1.125

O.C. 3/4/
BENTAZON + .50

DICAMBA + 0.C.3/ .06
BENTAZON + D.C. .75

BENTAZON + .50
BROMOXYNIL+0.C.3/.375

BROMOXYNIL 5/ .375
BROMOXYNIL 51 .50
BROMOXYNIL+MCPA 6/.373/373
BROMOXYNIL+ MCPA 6/.50/.50
BROMOXYNIL+MCPA 61 .73/.75
BROMOXYNIL 51 + .375

CHLORSULFURON .1 Ul
BROMOXYNIL 5/ + .25

CHLORSULFURON .1 oz
CHLORSULFURON .1 oz
CHLORSULFURON .2 oz
CHLORSULFURON .3 UL
MCPA .5
CHECK

+25
.50
1.0

")'"..:..~

.50
1.0

.25+.375
.375
.25
.373
.375
.50

.50

1.0

PES
PES
PES
POES
POES
POES
POST
POST
POST
POST
POST

POST

POST

POST

POST

POST

POST

POST
POST

POST
POST
POST
POST
POST
POST
POST
POST

POST
POST
POST
POST

• • • • • • •• I. We ~,j Con t r 0 1 •••••••••
FW BW LQ Pl.J CIJ NCF

100
100
10'0
100
100
100
100
100
100
100
100

100

100

100

100

100

100

100
99

100
100
100
100

100
100
100
100

o

86
99
74
95
9'7'

100
96

100

90
99

85
100

33

-C".j..;

100
96

100
100
100
100
100
100
100

98 93
100
100
100

99
100
100

73
100
100
100
100
100
100
100

63

81

86 ""70..,

60

75
,'3

100
95
99

100
100
100

85
98
94

98
75

100
98
'19

100

99

99
9~

98 100

80

100
100
100
100

100

100

100

100

100

98

100
100

100
100
100
100
100
100

100

100
100
100
100

o

91
98

93
70
78
88
98

100

98

100
99
99
51

o

84
94

63 90

6:; 100 90

60 76~7I.., 100

88

66 8~'
\'

38 100

95

95
96

95
100
100

96
100
lOCI

100

100
100
100
90

o

1/ Visor: 0 - 10 scale, 0 = de s d pldnts due to chemieal UI' lTIeehclllil'dlinJur s
10 = normal h~alth'::l plants

2/ Z Weed Con t r o l t FW :;; fcmweed 01' f i e l d pel'ln'::lCl'e~t:.(Thla~pi a rv eus e
BW = wild buc kuhe a t ( F'ul'::l~ullu"1couvo lvu lus
LQ = lalTlbsouartet ( ChEc<nopodiulTI albulTI )
PW = pisweed ( Amarathus retrofl~xus )
CW = chickweed ( Siellaria media )

ni~ht flowering catchfl'::l ( Silene nDctiflota )
3/ O.C.:;: oil eonl'el~ltl'·ate ad Juvan t p1'e~ei'ibed for bentCllOl'1 SP1'C!'::I~' .25 I. v r»
4/ Basasran M ( 3.13 lb. ai / sal )
5/ Brominal 4E ( 4 t bromox'::Inil per ~al )
6/ B r0 IIIin a 1 3 + 3 ( 3 t b r0 1ft0:-: '::Inil a II d H C F'Ape r' gal )
7/ F val ue fOI' t1'edtruellt I.:olilhnisorl 10

81 100

90
100

100
100
100
100
100
100

99 100

76
99
99
35

o

100
100
100
100

o
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Table 3 Agronomic data from the combination herbicide study, Northwestern Agricultural Research Center,.
Kalispell, MT in 1983. Field No R-9.
Date Seeded: May 19, 1983 Date Harvested: September 6, 1983

Rate Test 2Lb or Oz Appli- Yield Weight % Height 1 % Weed Control
Treatment ai/a cation Bu/A Lbs/Bu Plump Inches Vigor FW BW LQ PW HB FF Set WO

6 .125 oz + PostChlorsulfgron +
diclofop 6 .75 Post 101.7- 47.9 75.0 27.5 10.0 100 70 100 100 99 100 75 93

Chlorsulfurog + .125 oz + Post
difenzoquat 6 .75 Post 97.7 48.7 74.3 28.5 9.9 100 76 99 100 88 100 100 71

Chlorsulfur9n + .125 oz + Post
metribuzin 6 .125 Post 88.4 46.2 65.3b 18.8 9.1 100 100 100 100 100 100 95 64

Chlorsulf~on + .125 oz + Post
CGA 8272~ .25 Post 88.1 47.7 76.3 28.2 9.4 100 85 98 100 98 100 100 30

Triallate 6 1.25 + POPI
chlors~lfuron 6 .125 oz Post 103.2 48.4 77.8 29.2 9.8 100 94 100 100 98 99 100 76

I R 402446 + barban6 .5 + .33 Post 94.2 46.6 64.3b 25.8 9.5 100 75 99 100 100 93 100 81
R 402446 + barban .5 + .5 Post 88.1 47.7 66.5b 25.3 9.9 100 86 100 95 99 83 100 99

f-J R 40244 + 6 .5 + Postf-J

difenzoqliat 1.0 Post 97.6 47.4 61.8b 27.5 9.4 100 95 75 83 96 70 100 100
Triallats + 1.0 + POPI

R 40244 7 .5 PES 90.5 48.1 67.0b 27.5 9.3 100 94 94 93 100 94 100 78
Metribuzin 7+ .125 + Post

bromoxyni~ .25 Post 92.1 46.5 61.8b 26.0 9.5 100 99 100 100 100 96 100 85
Bromoxyni~ + .375 + Post

diclofop 6 .75 Post 101.6 48.6 66.5b 30.0 10.0 88 100 93 80 55 68 100 99
Bromoxynil 6" .375 + Post

difenzoquat 6 .75 Post 98.7 47.0 69.5b 28.9 10.0 90 98 98 100 60 79 100 60
AC222,293 + DM7106 .5 Post 98.0 49.4 75.8 30.8 10.0 100 100 20 40 48 o 100 100
AC222,2936+ DM710 .65 Post 104.4 49.5 72.0 30.2 10.0 100 100 45 83 28 5 100 98
DPX-T63766 + .0625 oz+ Post

diclofoP6 .75 Post 97.1 47.8 74.5 26.5 10.0 100 78 100 100 100 100 100 78
DPX-T6376 +6 .0625 02+ Post

difenzoauat .75 Post 94.2 46.6 71.3 29.8 9.9 88 65 88 100 96 100 100 60
SSH 0860 6+ 1.0 + POPI

diclofoll .75 Post 99.5 48.0 79.0 27.0 9.8 39 48 61 55 35 42 100 85
SSH 0860 + 6 1.0+ POPI

difenzoqu~t .75 Post 99.9 48.7 77.3 29.8 9.8 34 35 59 75 59 10 100 69
AC 222,293 + 6 .5 + Post

chlorsulfuron .25 oz Post 93.8 48.1 76.5 27.5 9.9 100 98 100 100 99 100 100 100 ~
~
~?<:

f-J~({)
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Table _3_. (can't)

Rate Test 2Lb or Oz Appli- Yield Weight % Height 1 % Weed Control
Treatment ai/a cation Bu/A Lbs/Bu Plump Inches Vigor FW BW LQ PW HE FF Set WO

AC 222,29366+ .5 + Post
bromownil .25 Post 105.4 48.3 77.8 26.3 9.8 100 100 93 100 55 51 100 100

Barban 6 .5 Post 93.7 47.6 77 .3 29.0 10.0 0 5 0 85 0 10 100 93
Difenzoqu~t 1.0 Post 85.2 47.3 73.8 27.0 10.0 0 25 38 75 0 20 100 78
Triallate 1.0 POPI 85.4 48.4 81.5 29.8 10.0 0 8 13 44 20 o 100 60
Check 0 89.2 47.9 79.8 29.5 9.8 0 0 0 0 0 0 0 0

- 95.30 47.8 72.6x3F 1.124 1.38 2.87**
S.B.x 5.66 .724 3.47
L. S. D. (.05) 15.96 2.04 9.80
C.V. % 5.94 1.51 4.79

~
I\)

1/ Vigor: 0 = dead plants due to chemical or mechanical injury
10 = normal healthy plants

2/ Weeds Observed: FW = Fanweed (Thlaspi arvense); BW = Wild Buckwheat (Polygonum convolvulus)
LQ = Lambsquarter (Chenopodium album); PW = Pigweed (Amaranthus retroflexus)
HE = Henbit (Lamium amplexicaule); FF = Flase Flax (Camelina sativa)
SET = Setaria (Setaria viridis); WO = Wild Oat (Avena fatua)

3/ F - value for treatment comparison
4/ POPI = Post plant incorporated
5/ PES = Pre emergence surface
6/ Post = Post applicatiorr
7/ Metribuzin applications - secondary roots developed
APPLICATION DATA: Temperature Wind Relative

Application Date Air Soil MPH Humitidy
4/ POPI 5/19 52°F 50°F 3-5 49%
5/ PES 5/19 52°F 50°F 3-5 49%

Post 6/ 8 78°F 82°F 0-2 18%
Metribuzin 6/13 72°F 74°F 3-6 14%

\. (,
<;:0:~;ocn
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Table 4. Bedstraw herbicide study on winter wheat. 2Dale Sonstelie farm,
Kalispell, MT in 1983. Plot Size: 240 ft .

'------ Date Seeded: September 28, 1982

% WeedControl-3

No Ha,rvest Taken
12

Treatment Bedstraw Fanweed Chickweed
Rate

Lbs ai/a
Stand Lops- Plant
% of Plot Vigor

20 KC
VRS
1

Bromoxynil
Bromoxynil +

MPCA
Chlorsulfuron
Chlorsulfuron
Chlorsulfuron
Chlorsulfuron +

dicamba
Chlorsulfuron +

bromoxynil
Chlorsulfuron +

bromoxynil+MCPA
Chlorsulfuron +
mefluidide

Chlorsulfuron +
mefluidide

DPX-T6376
DPX-T6376
DPX-T6376 +

bromoxynil
Terbutryn
Metribuzin
Metribuzin +

bromoxynil
R 40244
R 40244 +

bromoxynil
RH 0265
Weedy Check

.375

.375 +

.375

.0625 oz.

.125 oz.

.25 oz.

.125 oz. +

.125

.125 oz. +

.375

.125 oz. +

.375 + .375

.0625 oz. +

.25 oz.

.0325 oz. +

.25 oz.

.0625 oz.

.0325 oz.

.0325 oz. +

.375
1.25
.125
.125 +
.25
.25
.25 +
.25
.25
o

10.6

3.4
27.3

8.0
8.0

13.7

4.0

1.8

45.0

50.0
60.0
63.3

8.7
18.0
55.0

19·0
3.3

3.3
5.0

61.7

10.0 56

65
30
48
60

93
96

100
100

83 43

76
100
100

98

10.0
10.0

7.3
5.0

7.3 48 100100

7.3 81 100100

5.3 83 100100

10.0 7 100 100

10.0
10.0
10.0

10
7
5

68
58

o

100
100

97

100
100
100

100
100
100

5·9
5.0

10.0

93
92
92

10.0
5.9

7.6
5.6

10.0

43
80

73
63

83
82

83
78
o

98
78

o

62
70

o

Stand loss due to competition from weed growth or cbemicalinjury,_
Rated on sacLe of 0-10: 0 = no stand; 10 = normal healthy plants.
% Weed Control of: Bedstraw (Galium aparine) 3-5"diameter and prostrate

at application
Fanweed (Thlaspi arvense) 2" diameter
Chickweed (Stel1aria media) 1-4" tall at application

1/
2/
3/

APPLICATION DATA:
Application

Post

'--'

Date
4/5/83

Temperature
Air Soil
43°F

Wind
Relative
Humidity

28% Clear

Cloud
Cover

49°F 3mph

13
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TITLE : A three year study of chlorsulfuron and DPX-T6376 on weed
control, soil residual and crop tolerance. (1983)

PERSONNEL: Vern R. Stewart, Todd K. Keener and Pete Fay,

SUMMARY:
DPX-T6376 - chlorsulfuron application timing study - Lower rates

of DPX-T6376 are most effective applied post emergence (2-leaf to 5-tiller) with
a surfactant. Chlorsulfuron performed best applied at the 2 to 4-leaf stage
(.125 oz ai/a) with a surfactant.

1983 uniform chlorsulfuron plant-back study - Higher rates of
chlorsulfuron (.25 - 1.0 oz ai/a) reduced yield, height and also thinned stands
of Newana spring wheat.

1982/83 Plant-Back Study - Lentils, alfalfa, corn, potatoes and
sunflowers were all sensitive to chemical residue of chlorsulfuron and DPX-T6376
the season following application. Barley was sensitive after emergence and into
the early season to high rates of chemicals remaining in the soil yet did not
show a reduction in yield at harvest time.

1981/82 Plant-Back Study - A crop of lentils planted two years
after chlorsulfuron applications was sensitive to chemical residue resulting
from .5 and 1.0 oz ai/a applications.

INTRODUCTION:
Chlorsulfuron, a relatively new herbicide, gives excellent broad-

leaf weed control in small grains. In an effort to establish the most effective
timing for chlorsulfuron, and the closely related analog DPX-T6376, studies were
undertaken in small grains. To better understand the residual activity of this
herbicide yearly plant-back investigations were initiated using sensitive crops
grown in this area.

DPX-T6376, chlorsulfuron application timing study - Pre emergence
surface and post applications were applied to Ingrid spring barley seeded in
strips 12' wide. Herbi2ide plots were perpendicular to drill strips making
plots 10' x 12' (120 ft). Treatments were replicated four times in a complete
randomized block design.

1983 uniform chlorsulfuron plant-back study - Five rates of
chlorsulfuron were applied to spring wheat in an established solid, seeded stand
of Newana spring wheat. Plots were 15' x 30'. In 1984 these plots will be seed-
ed to various crops that are grown in crop rotations in northwestern Montana.

1982/83 Plant-Back Study - Last ye.ar several rates and applica-
tions of DPX-T6376 and chlorsulfuron were made to a solid seeded stand of spring
barley. After the season was completed the plots were disked once to incorpor-
ate the stubble. In the spring they were disked again and a seedbed was prepar-
ed. Six crops were seeded perpendicular to the 1983 treated plots. Corn, len-
tils, alfalfa, barley and sunflowers were planted using a research plot seeder.
The potatoes were planted using a field type planter. No herbicides were used

14
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Introduction (con't)

'- during the season except an occasional rope wick application of glyphosate.
Evaluations were made throughout the 1983 growing season. Yields were ob-
tained for barley, alfalfa and selected potato plots.

1981/82 Plant-Back Study - Lentils were solid seeded to an area
that had been treated with several rates of chlorsulfuron two years before. An
International 12' press type drill was used to seed 60 pounds lentils per acre.
No harvest was made.

All treatments in the above studies were applied using a tractor
mounted research type sprayer in approximately 26 gallons of water.

Grain was harvested with a Hege plot combine. Alfalfa was har-
vested using a Rhem forage harvester. Potatoes were harvested by hand.

RESULTS:
DPX-T6376 - chlorsulfuron application timing study - DPX-T6376

when applied at lower rates (.03 oz - .0625 oz ai/a) gave effective weed con-
trol when applied between the two leaf and five tiller stage of growth. When
applied at higher rates yields were reduced when applied at the 3 to 5 tiller
stage of growth. Weed control was greater for DPX-T6376 at all post emergence
applications. The addition of a surfactant to DPX-T6376 was not found to en-
hance yields, test weight, percent plump or weed control.

Comparing three application timings for chlorsulfuron at .125
oz ai/a it was found the best yields and weed control were provided form an
application at the 2 to 4-leaf stage (grain). Table 1.

1983 uniform chlorsulfuron plant-back study - Five rates of
chlorsulfuron tested on spring wheat were all found to provide excellent
broadleaf weed control. The lower rate (.0625 oz ai/a) was not as effective
on wild buckwheat as the higher rates. The higher rates reduced yields, test
weights, heights, tillers and in some cases stands. Next year six crops will
be seeded in the test area perpendicular to treated plots, and will be observed
as indicators of chlorsulfuron residue in the soil. Table 2.

1982/83 Plant-Back Study - In making observations on several
crops replanted into chemically treated plots (treated one year ago), phyto-
toxicity from chemical residue was recorded for several treatments. At the
.0625 and .125 oz ai/a rate of DPX-T6376 crop injury was less for the PES ap-
plications while the higher rates (.25 and .5 oz ai/a) were less phytotoxic in
Post applications. Residue of DPX-T6376 and chlorsulfuron were both moderately
to highly phytotoxic to alfalfa, lentils, sunflowers, corn and potatoes at the
.25 and .5 oz ai/a rates one year after application. Barley showed some injury
early in the season, but was not noticeable at harvest.

DPX-T6376 applied Post was less injurious at .0625 and .125 oz
ai/a when combined with a surfactant as compared to PES applications or even
Post application without a surfactant. Chlorosulfuron results were similar
under the same conditions.

15



j t 2

Results (con't)

The chlorsulfuron applications of PES and Post were equal in
considering crop damage (phytotoxicity). Table 3.

Yields were obtained from barley, alfalfa and selected plots in
the potatoes. Barley yields did not vary significantly between treatments.
The highest grain yields were obtained from chlorsulfuron .5 oz ai/a PES,
chlorsulfuron .125 oz ai/a Post, and DPX-T6316 plus a surfactant .0625 oz ai/a
PES. The mean yield was 49.1 bu/a. Test weights did not vary significantly
and ranged from 45.1 to 41.3 Ibs/bu. The higher test weights came from the
plots which had higher yields. When analyzing percent plump figures it was
found that the following treatments for plumpness were significnatly less than
the check; DPX-T6316 .0625 oz ai/a PES, chlorsulfuron .0625 oz ai/a PES, brom-
oxynil plus MCPA, and DPX-T6316 (.0625 oz ai/a) plus diclofop (.15 Ib ai/a).

Alfalfa yields did not vary significantly. All yields were gen-
erally low which relates both to chemical injury from residue and also the late
harvest date. The highest yield was 1.09 T/A from chlorsulfuron (.125 Ib ai/a)
plus surfactant Post treatment. Injury reduced yields from plots that had been
treated with higher rates of both chemicals, with greater reduction in Post ap-
plications. Table 4.

Potato yields were taken from selected chlorsulfuron treatments.
Table 5. The highest total yield was harvested from the chlorsulfuron (.0625
oz ai/a plus surfactant) Post application plot. The majority of Post applica-
tion plots yielded better than the PES plots except for the .5 oz ai/a rate
which reduced yields more when applied Post. More number one quality potatoes
were harvested from chlorsulfuron .25 and .125 oz ai/a Post plots. The per-
cent of seed size potatoes were greater in the PES application than they were
in the Post application. Table 5.

1981/82 Plant-Back Study - Lentils were injured severely by re-
sidual chlorsulfuron which had been applied two years earlier at .5 and 1.0 oz
ai/a. Slight stand thinning and chlorosis were observed in treated areas of
.25 oz ai/a also. This test was recropped the season after chlorsulfuron was
applied using several different crops (lentils, alfalfa, potatoes and corn).
All of these crops showed some phytotoxicity in the first replant season.

CONCLUSIONS:
Chlorsulfuron and DPX-T6316 both have strong residual tendencies

in northwestern Montana soils. This of course, will vary with soil type, soil
pH, and climatic conditions. From the data obtained in three years of testing
these compounds it appears that alfalfa or lentils should not be considered in
a crop rotation where high rates of chlorsulfuron or DPX-T6316 have been used
(.5 oz or more ai/a) in the last two years. Even lower rates (.125 oz to .5 oz
ai/a) can reduce stands of corn, sunflowers, alfalfa and lentils one year after
application. Although potato yields were not effected dramatically by residue
from these two chemicals it should be considered a factor that effects quality
and yield.
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Table 1. Agronomic data from the DPX-T6376 timing study in Ingrid spring barley. Northwestern Agricultural
Research Center in 1983, Kalispell, MT. Field R-9. Plot size: 48 sq. ft.
Date Planted: May 19,1983 Date Harvested: September 7,1983

Treatment BW
Rate Yield Test Wt % Plant

Oz ai/a Application Bu/A Lbs/Bu Plump Height Vigor FW
% Weed Controle.

LQ PW FF CW
1+ surfl

+ surfl
+ surfl
+ surfl
+ surfl+ surf

1+ surf
1+ surfl+ surf1+ surfl

+ surf1+ surf
f-'

---.J

DPX-T6376
DPX-T6376
DPX-T6376
DPX-T6376
DPX-T6376
DPX-T6376
DPX-T6376
DPX-T6376
DPX-T6376
DPX-T6376
DPX-T6376
DPX-T6376
DPX-T6376
DPX-T6376
DPX-T6376
Chlorsulfuron
Chlorsulfuron
Chlorsulfuron
Check

1+ surf1+ surfl+ surf

.031

.062

.125

.25

.031

.062

.125

.25

.031

.062

.125

.25

.125

.25

.125

.125

.125

.125
a

X3
F
S.E.x.
L.S.D.
C.V. %

(.05)

PES
PES
PES
PES
2-4
2-4
2-4
2-4
3-5
3-5
3-5
3-5
2-4
2-4
3-5
PES
2-4
3-5

leaf
leaf
leaf
leaf
tiller
tiller
tiller
tiller
leaf
leaf
tiller

leaf
tiller

95.5
88.5
95.0
91.1
92.7
95.6
98.4
79.1b

101.6
94.7
81.5b
76.9b
95.3
86.1b
91.3
96.9

100.7
87.7
96.7
91.81

4.14**
2.88
9.69
3.72

47.5
48.7
48.1
47.6
47.7
48.3
47.3
45.0
47.2
47.1
46.9
38.6
48.0
46.9
47.5
4,.6
48.0
48.0
48.2
47.06
1. 51
1.79
5.07
3.80

83.0
84.8
83.3
86.8
81.a
83.5
80.8
77.8
80.5
79.5
79·5
79.8
83.5
83.0
83.3
84.0
84.0
81.3
83.3
82.22

.55
3.00
8.51
3.65

27.8
24.5
26.8
27.8
27.3
26.3
25.0
18.0
25.0
21.5
19.0
18.0
26.5
23.0
23.5
25.0
26.0
26.5
26.8

10.0
10.0
10.0
10.0
10.0
10.0
10.0

8.4
9·9
6.9
9·3
9.0

10.0
9·9
9.5

10.0
10.0
10.0
10.0

74
80

100
96

100
100
100
100
100
100
100
100
100
lea
100

51
100

99
a

55 5 41 58
100 100 50 55

85 100 78 100
85 65 95 96

100 100 96 100
100 100 100 100
100 100 100 100
100 100 100 100
100 100 100 100
100 100 100 100
100 100 100 100
100 100 100 100

99 100 100 100
100 100 100 100

98 100 100 100
63 58 61 80

100 100 100 100
80 75 90 100

a a a a

63
85
91
83
96

100
100
100
100
100
100
100
100
100
100

83
98

100
a

1/ Surfactant applied with chemical, X-77 at .25% V/V
2/ Applications: PES = Pre emergence surfact; 2-4 leaf - 2 to 4 leafs on grain; 3-5 tiller - 3 to 5 tillers on
3/ FW = Fanweed (Thlaspi arvense); LQ = Lambsquarter (Chenopodium album) grain.

PW = Pigweed(Amaranthus retroflexus);FF = False flax (Camelina sativa)
CW = Chickweed (Stellaria media); BW = Wild Buckwheat (Polygonum convolvulus)

4/ F -value for treatment comparison
APPLICATION DATA: AppLi.c ati.on

Date
Temperature (air)
Temperature (soil)
Wind (mph)

.Humiditv

PES
5/19
52°F
50°F
3-5
49%

2-4 leaf
6/3
64°F
6ioF

a
')6%

3-5 tiller
6/6
75°F
82°F

6
16%

~
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Table 2 Agronomic data from the Uniform Chlorsulfuron Plant-back Study grown on the Northwestern
Agricultural Research Center, Kalispell, MT in 1983. Field No. R-9, random block design.2Date Seeded: May 19, 1983 Date Harvested: September 21, 1983 Plot Size: 450 ft

Plant Counts 1 2Rate Yield Test Wt. Height Plant/Ft Tillers/Ft % Stand % Weed Control
Treatment Oz ai/a Bu/A Lbs/Bu. Inches of Row of Row Reduction LQ BW FW NF CW HB

Chlorsulfuron 1.0 53.4 55.4 32.8 6.8 29.1 5.5 100 99 100 100 100 100
Chlorsulfuron .5 42.1 54.7 33.0 6.4 28.5 1.7 100 95 100 100 100 100
Chlorsulfuron .25 53.5 54.8 32.8 6.0 27.1 3.7 100 83 100 100 100 100
Chlorsulfuron .125 52.2 55.8 33.1 6.2 31.0 3.7 100 83 100 99 100 100
Chlorsulfuron .0625 56.3 56.7 34.9 7.3 30.0 1.5 100 55 100 98 100 100
Check a 43.8 54.6 34.8 5.1 20.4 17.5 a a a a a a

- 50.20 55.31 33.5 6.3 27.7x
S3E.x 7.575 1.232 .737 1.00 3.25
F .618 .645 1.826 .521 1. 38
L.S.D.(.05) NS NS NS NS NS
c.v. % 15.09 2.23 2.20 15.95 11. 75

f-'
CD

1/ % stand reduction due to chemical injury or weed competition
2/ % weed control (ocular rating) - LQ = Lambsquarter (Chenopodium album); BW - Wild Buckwheat (Polygonum

convolvulus); FW = Fanweed (Thlaspi arvense); Night flowering catchfly (Silene noctiflora);
CW = Chickweed (Stellaria media); HB = Henbit (Lamium amplexicaule).

3/ F - value for treatment comparison
Stage of application WeedsAPPLICATION DATA:

6-8 leaves, 2-3 inches LambsquarterApplication 6/10/83 4-10 leaves, 3 inches Wild buckwheatAir Temperature 70°F 4- 8 leaves, 2 inches FanweedSoil Temperature 62°F 8-12 leaves, 2-3 inches Night flowering catchflyWind (mph) a Seedling ChickweedHumidity 32% Wheat, 4th tiller, 2 inch roots
8.3 4- 6 leaves, 1 inch HenbitSoil pH

% O.M. 6.2

( (
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Tab l e __3._. As r cn onl iC ob s e r v ati ens f I' unl the 82/83 pi i:lntbacksLuds • 1-10rth-

western Asricultural Resei:lrchCenter, Kali~pell,MT, if I 1983.
Field R13, random block desisn, three r~~licatiDns. Plot size:

~ 300 sa. ft. ( 50 SCh f t . per re-planter:iCI·Ol-- ).

Rate Appln i~ BARLEY I/$i
Treatment oz ai/A l'::lpe Ht Std Ph'::!

DPX-T6376

[lPX-T6376

DF'X-T6376

DF'X-T6376

CHLORSULF.

CHLORSULF.

CHLORSULF.

CHLORSULF.

fWX- T6376

DPX-T6376

DPX-T6376

DPX-T6376

CHLORSULF.

CHLOF:SULF.

CHLORSULF.

CHLORSULF.

"".L"'C.Vu'..J

.123

"". .:.:.,-,

.50

.0625
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~,,,.~,J.

.50

.0625

.125
'jo:".~.J

.50

.0625

.125

"".':'.J

.50

DPX-T6376 + .0625
SURF 31

DPX-T6376 + .125
SURF 31

CHLORSULF.+ .0625
SURF 3/

CHLORSULF.+ .125
SURF 31

BROMOXYNIL+ .375
MCPA 41 .375

DPX-T6376 + .0625
DICLOFOP 4/ .75

CHECK

PES 24.3

F'ES 25.3

PES 22.0

PES 23.0

F'ES 24.3

PES 23.7
PES 21.7

F'ES 23.3

F'OST 25.0

POST 22.7 2.3
POST 24.7

POST 23.2

POST 23.0

POST 24.7

POST 21. 7

POST 21.0

POST 28.0

F'OST 24.7

POST 25.7

F'OST 24.7

POST 26.7

F'OST 25.7

26.0

2.0

2.3

2.3

'j ~.:...v

'j -
""• I

2.3

~,()
.;. • '10'

2.0
~, "7.:...~

2.0

2.0

2.7
') "7
":"+\01

1.3

2.0

3.0

2.7

2.0

2.7

2.7

3.0

2.7

1.3

'j ,
.:.tv

6.9

6.3

1.5

3 .-,...
.~. 0

, .,.
'i • .}

3.8

*.LENTILS 1/**
Ht Std Ph'::!

12.0
11.0

8.7

6.0
12.3

10.3

6.0

3.0
11.0

'j -~.I

'j "a:.. tV

1.3

'j "1.:.ot""'

1.3

1 • 7
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" C"0•.)

.7 9.8

- t:",j • .}

6.9

-../ 9.6

.3 9.9

5.8

1.2 9.7 2.0 4.1

7.0" ..,
L. I

3 .")'1..

2.0

3.0

4.2

6.5
1.2

r-.J

8.7

-. -,
/ ./

10.7

8.0

6.0

4.0

10.7

".0 11.3

.8 '"7 ""J
J '"'. ~.
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o 14.0

.3 12.0

o 14.3

1.7

1.2

2.3
1.5

2.2

2.3

2.7
'j ..,
A- • I

'j -
""• I

2.7

2.7
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7.8

3.3

7.8
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./

.4 9.8

3.5

3.7

2.7

2.8

*SALFAL~A 1/*.
Ht SLd Phy

.8 H.O
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4.0
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.3 16.3 2.7
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1.1

.6 B.O
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8.0

.6 9.3

.3 9.5
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3.2

3.0
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1.0
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Red,;.:> AI"i-'lli ** POTATO l/:H
Treatment 0: ai/A type Ht Std Phs

~. SUNFLOWERS 21 ~~*
Ht PIt Vis Ph~

13.* CORN 21 **t*'
Ht PIt Vis ~h~

DF'X-T6376
- - ---------- --------- ---------- ------ - ----------------------- --- - ----- -- -- _.- - -- - --- -.-. -../- - -

.8

[IF'X-T6376

DPX-T6376

DPX-T6376

CHLORSULF.

CHLORSULF.

CHLORSULF.

CHLOF:SULF.

f1F'X-T6376

DPX-T6376

DF'X-T6376

DPX-T6376

CHLORSULF.

CHLOF:SULF.

CHLORSULF.

CHLORSULF.

DPX-T6376 +
SURF 31

DPX-T6376 +

.0625

.125

r, e-...:.:~

.50

".0625

.125
".,.tL...J

.50

.0625

.125
'"le-

t":''';

.50

.0625

.125

.25

.50

.0625

.125
SUF:F 31

CHLORSULF.+ .0625
SURF 3/

CHLORSULF.+ .125
SURF 31

BROMOXYNIL+ .375
MCPA 4/ .375

DPX-T6376 + .0625
n I CL 0 F aF' 4 I •7 5

CHECK

F'ES

F'ES
F' C" C.... ,.,

PES

PES

F'ES

PES

PES

POST

POST

POST

F'OST

POST

POST
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r'OST
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F'OST

POST

POST
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14.3
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14.3
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2.0
'1 ~•..• v

3.0

2.0
") '1..:.+"""

,.., ~
.:: .. \}

1.7

1.0

2.0

2.0

2.3

2.0

2.3

1.7

1.3

1.3

2.3

2.7

2.7
') ~
L. • I

,., .,
..:..•.I

2.3

2.0

0.0

2.8
. .-.
1 • .:.

1.0

': "7..:..t I

3.8

2.1

1.8

3.0

4.8

1.3

.3

~.j

30.7
").... 25.3

.3 23.7

14.3
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22.0

16.7

6.0
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e-.,J 19.0
").... 14.3

.7 23.7

22.0

20.0

14.0

26.3

30.3

o 34.3
e-

• ,J 34.0
-,., ~
,.)~.j

o 32.0

o 36.3
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,) ./
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6.7

6.3
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N
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N
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o
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C

c

C

c

::i. 8

9.3

3.2

"" .::. '"I'"' ~"::L.. \..1

1.8 1,., e-0.,)

'" ~"t ••• 16.0
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3.0 6.0
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-s
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I •••
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Table 3 (con't)

" /J, I A::lr 0n0 ITIi c IT!e a sur e ITIe n t s for 1:::a c II c r C) p ~ bar 1e ~, , 1e n t i 1s, a 1f a 1 fa, P CJ tat u ,
sunflower, and corn. Measurements include!

He i s h t (Htlrecorded i n inches
Stand (St,:.!) rated on 0-3 s c e Le : C, =: no stand, 1 ::.. li~ilt sti:>nd, 2 =- 1TI0rJ~r

ate s t a rld, 3 =- he a v '::I s t a nd
F'h':Jtoto:-:icit~ (F'h'::lJ F'larlt i'IJljl'~ due.- to ci"!e.-lilicals, 0-10 sC:i:de.-, 0::.. no

c hem i c e l inJul'':I' 10 = dead ::,lcll'ltS dUI2 to c he mi c a l s
?\ d oj i t ion a 1 a s r 0n 0 111i c rl0 -Le s for SIJ' If low e I' s c; ,., iJ C (J \. , Ii, I c 1u ije :

F'lants/fouT' ftO'et of row (F'lt) =- actual :=-·li:>l,t counts per four fi:'et of row
These counts were taken in slJnflowers and corn onl':l

lj i s 0 r (y is;': a n 0 C:IJ1 a ·1· 0 b s e r vat i ()I I L (J de L e ['ITIi n e F·res ens ~ 0 f c h l 0 I' 0 s i sur
necrosis un plants, N = indicates di:'ad li:'i:>r tissue

C :.:: i ,.Jlj i c ale s c h l 0 r-o5 i sin pIa n t tis 5ue
N/ C = bot h rieel' 0 s i '", and c h lor 0 s i s p r·e'S EO' n t* NOTE: Visor and ph~to notes should be consider~d to~~thel,i.i:'. Yi~or

will indicate if necrosis or chlorosis occured while th~ ph'::lto
r a t i n s will indicate the s e ve r a ts of those reactions.

Surfactanl used was X-77 at .125 % v/v
Rat e j i :....e rl i sin 1 b s , a i I A r cl the r t 11i:>1'. 0;;': a i I A

..., .'
~I

3/
41
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Table 4. Agronomic data from the 1982/83 Plant-back Study. Northwestern
Agricultural Research Center, Kalispell, MT in 1983. 2Random 2
block design. Three replications. Plot Size: 300 ft (50 ft
per crop replanted).

Treatment
Rate

Oz ai/a
Application

!iEe

Barle.l
Yield
Bu/A

%
PlumE.

Test Wt
Lbs/Bu

Alfalfa
Tons/A

DPX-T6376
DPX-T6376
DPX-T6376
DPX-T6376
Chlorsulfuron
Chlorsulfuron
Chlorsulfuron
Chlorsulfuron
Check
DPX-T6376
DPX-T637t
DPX-T6376
DPX-T6376
Chlorsulfuron
Chlorsulfuron
Chlorsulfuron
Chlorsulfuron 1
DPX-T6S76 + surflDPX-T6376 + surf 1
Chlorsulfuron + surf.lChlorsulf~on + s~rf.
Bromoxynil + MCPA
DPX-T6376 + diclofOp3
Check

.0625

.125

.25

.50

.0625

.125

.25

.50
o

.0625

.125

.25

.50

.0625

.125

.25

.50

.0625

.125

.0625

.125

.375+.375

.0625+.75
o

x2
F
S.E.x
L.S.D.
C.V. %

PES
PES
PES
PES
PES
PES
PES
PES

Post
Post
Post
Post
Post
Post
Post
Post
Post
Post
Post
Post
Post
Post

(.05)

38.8
45.3
42.4
43.0
52.2
45.5
44.8
62.5
47.6
52.4
48.6
51.1
49.8
54.9
57.2
42.6
44.1
58.4
55.7
48.0
47.4
46.7
50.0
49.4
49.10

.807
6.35

18.07
12.93

45.7
46.6
46.5
46.8
46.5
46.5
46.0
47.1
46.7
46.4
46.2
47.4
45.8
46.8
47.1
46.3
45.7
47.3
47.2
46.5
46.6
46.6
46.4
46.8
46.57

.915

.486
1.38
1.04

80.7b
86.0
83.7
84.0
82.01:-
86.7
82.7
86.3
83.7
86.0
85.0
86.7
83.7
86.0
84.3
82.7
84.0
84.0
85.3
84.3
86.0
78.3b
80.3b
86.7
84.13

2.13*
1.50
4.26
1.78

.94
1.04

.74

.25
·71
.70
.34
.63
.91
.66
.94
.89
.68
.72
.72
.57
.35
.55
.90

1.09
.93

1.04
1.01

.85

.756
1.64

.180

.512
23.80

1/ Surfactant used X-77 .125% V/V
2/ F- value for treatment comparison
3/ Rate given is in Ibs ai/a rather than oz ai/a
b/ Values significantly less than the check .05 level
Applications of pre emergence and post emergence herbicides made spring 1982.

Barley Harvested: 10/7/83
Alfalfa Harvested: 10/7/83

22
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Table 5 Potato data from Chlorsulfuron Plant-back Study (Chlorsulfuron
treatments only). Northwestern Agricultur~l Rese~rch Center,

"--- Kalispell, MT in 1983. Size of plot 50 ft (9 ft harvested).

Rate Application, Yield Composition (%) Total
Treatment* Oz ai/a T:.l'1?e #1 #2 Seed Culls Cwt/A

Chlorsulfuron .0625 PES 6.2 5.0 88.8 0.0 200.5
Chlorsulfuron .125 PES 13.9 3.1 82.9 0.0 238.1
Chlorsulfuron .25 PES 6.2 5.7 83.8 4.3 212.7
Chlorsulfuron .5 PES 13.5 0.0 86.5 0.0 211.1
Chlorsulfuron .0625 Post 16.2 5.2 76.5 2.1 238.0
Chlorsulfuron .125 Post 19.3 5.0 73.0 2.7 263.7
Chlorsulfuron .25 Post 23.1 0.0 75.1 1.8 226.6
Chlorsulfuron .5 Post 18.7 0.0 78.6 2.7 197.6
Chlorsulfuron + .0625 +

surfactant .125% V/V Post 18.7 0.0 76.6 4.7 313.4
Chlrosulfuron + .125 +

surfactant .125% V/V Post 10.0 15.8 71.4 2.7 261. 3
Check a 1.8 0.0 .. 98.2 0.0 258.4

- 13.42 3.62 81.05 1.91 238.3Xl
F .787 1.56 .781 .780 .756
S.E.x 7.50 3.80 9.01 1.96 39.54
L.S.D. (.05) 10.61 5.37 12.72 2.77 55.92
C.V. % 55.88 104.8 11.11 102.7 16.60

1/ F- value for treament comparison
* Treatments applied spring of 1982
Potatoes dug - 10/18/83

'-.../
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TITLE: Wild Oat Herbicide Studies (1983)

PERSONNEL: Vern R. Stewart and Todd K. Keener J

SUMMARY:
Wild oat weed pressure was not severe in two trials which were

designed to test the efficacy of herbicides and different application times.
Barban applied at the three leaf stage provided the best yield and test weight
in the application study. AC 222,293 proved to be very effective in the con-
trol of wild oat at rates from .25 Ib ai/a to .65 Ib ai/a applied at the 2 to
3-1eaf stage.

INTRODUCTION:
Wild oat is the primary grassy weed problem in Montana. Evalu-

ation of newly released herbicides or different application techniques were
studied to provide the farmer with an effective herbicide to control this weed.

Two studies were conducted at the Northwestern Agricultural Re-
search Center this year on wild oat and green foxtail. The first study (Wild
Oat Staging Card Experiment) was in cooperation with Pete Fay, Weed Specialist,
Montana State University, to determine proper timing and effective use of wild
oat herbicides. In the second experiment we evaluated two new wild oat/grass
herbicides.

RESULTS:
Wild Oat Staging Card - Yields and test weights were not signif-

icantly different statistically. Yields ranged from 69.2 bu/a to 82.8 bu/a.
Test weights were low for spring wheat, and varied from 53.85 Ibs/bu to 57.18
Ibs/bu. The top yield and test weight were recorded from the treatment of bar-
ban (.375 Ib ai/a) applied at the 3-1eaf stage. Height varied from 34.4 inches
~o 37.0 inches yet was not significantly different. Weed populations of wild
oat and green foxtail were light. Total control of wild oat was observed using
barban (.375 Ib ai/a) at the 4-1eaf stage and diclofop (1.0 Ib ai/a) at the 5-
leaf stage. As the weed pressure was not adequate these results do not realis-
tically reflect the best time to apply wild oat herbicides. Table 1.

J

Green Foxtail/Wild Oat Study - Yield, test weight and height did
not vary significantly from the check. Wild oat plants were significantly less
in all the treated plots. AC 222,293 treatments gave 95% control of wild oat.
CGA 82725 did not perform well in respect to wild oat control at the rates ap-
plied. The labeled wild oat herbicides gave less control than AC 222,293.
Table 2.

24
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Table 1. Agronomic data from the wild oat herbicide application study.
Northwestern Agricultural Research Center in cooperation w~th
Dr. Pete Fay, Montana State University. Plot Size - 48 ft ."---'

Date Seeded: May 19, 1983 Date Harvested: September 21, 1983

3 ;,0.

KS
VRS

3

Treatment
Rate

Lb ai/a

Stage
Wild
Oat

Yield
Bu/A

Test Wt
Lbs/Bu

Height
Inches

% Weed Control
# Wild Oat2 Wild
Panicle/Ft Oat Setaria

Barban
Diclofop
Difenzoquat
Triallate
Barban
Diclofop
Difenzoquat
Barban
Diclofop
Difenzoquat
Barban
Diclofop
Difenzoquat
Check

.375
1.0
1.0
1.25

.375
1.0
1.0

.375
1.0
1.0

.375
1.0
1.0
o

2-leaf
2-leaf
2-leaf
POPI
3-leaf
3-leaf
3-leaf
4-leaf
4-leaf
4-leaf
5-leaf
5-leaf
5-1eaf

Xl
F
S.E.x
L.S.D. (.05)
C.V. %

80.6
69.2
76.6
71.4
82.8
80.3
80.1
80.2
75.3
76.0
78.0
80.0
81.4
74.2
77.6

.785
135.5

12.61
5.82

56.8
55.4
56.2
54.3
57.2
54.6
56.2
55.9
54.9
56.7
55.6
55.0
54.0
54.3
55.45
1.18

.989
2.83
1.78

35.1
35.4
35.6
35.9
35.4
36.3
36.3
34.4
35.4
35.6
35.3
35.5
37.0
35.3
35.6
1.08

.597
1.26
1.68

.5 97.5 20
1.3 90.0 95
3.5 65.0 90
5.3 46.3 100
1.0 90.0 95

.5 96.3 65
2.3 81.3 100
0.0 100.0 100

.25 98.5 95
1.0 88.8 80
2.5 75.0 80
0.0 100.0 75

.25 98.8 90
6.3 0.0 75
1.76

1/ F - value for treatment comparison

APPLICATION DATA:

Stage
2-leaf
3-leaf
4-leaf
5-leaf
POPI

<:»

Date
6/ 6
6/ 9
6/13
6/21
5/19

Temperature
Air Soil
75°F
78°F
72°F
63°F
52°F

82°F
84°F
74°F
55°F
50°F

25

Wind
MPH
6
4-6
3-6
0-3
3-5

Relative
Humidity

16%
18%
14%
23%
49%

Cloud
Cover

Sunny
Prt Cldy
Sunny
Sunny
Sunny



Hppln. F' on 2-3 & 2-5 If
------ ------- ------------
Date 5-19-83 6-9-83
Ai I' telil>' 32 F 78 F
Soil temp 50 F 84 F
Win;j 01 PH) 3-5 4-6
Humidit':i 491. 18i~
C1UIJd

coyer sunn':i prtl':iclds .:»
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Table 2 A~ronomic data from the Green Foxtail\ Wild Oat Trial. North-
western Asricultural Research Center, Kali~p~ll, HT ill 1983.
Plot size: 48 SQ. ft.

J

Date seeded! Mas 19,1983 Date II a I'v to'" t ~rj: S ~ f- L ~ QI (. e r 23, 1 983

T I'ed~lili:'nt Rclte
t aiiA

StaSie
w. oat

Yit!ld
Bul A

, Tbt Wt.
L (I~/LIIJ

Hei::lill
Iflclitos

** WilJ OJts *t
Plls/~]Qt XCLrl

----------------------------------------------------------------------------11
~lC 222,27'3 "" 2-3 If 58.8 I:'C • 34.9 1. Oa 9::;.0t~~ .J.J.!

1/
AC 2:2,293 ~~I:' 2-3 If 66.4 1:" • 34.S ,... 95.0• ~I I .J .JO. 1 .co

1/
AC 222,293 C'~ 2-3 If 63.3 56.1 35.0 .30 98.8• .Jv

1/
AC 222,293 .65 2-3 If 63.5 57.4 35.0 .30 98.8

CGA 82725 .125 2-5 If c,.. " 55.8 34.8 11. :1(:1 8.8~7."::"

CGA 82725 e- 2-5 If 63.1 56.4 34.0 ! r: 47.5• .J o • .Jo

T r 1all cd.e 1.25 POPI 2/ 33.8 34.4 34.4 4.30 65.0
Did o f' or- -.t:' 3-5 If 62.5 56.0 34.9 3.3a 71.3• I .J

Barbaf'l .375 1-3 If 53.4 co::- t:' 33.8 5.0a 63.8.J.J• .J

Ir i r enz oeus t -.c- 5 1f 59.6 55.7 34.5 10.7a 23.0 '-J
• I .J

Check --- ---- 36.2 33.6 34.4 19.5 0.0

X 60.17 55.81 34.57 5.75
F ...•I 1. 492 1.231 .623 5.1'07U~i

S.E.X. 108.4 .696 .522 2.480
L.S.D. (.03i 10.44 2.010 1.17 3.38
C. V. x 6.00 1.250 1.50 43.18

11 Surfactant with AC 222,293 was [1M 710 7.t. 0;;:, t.•4 0;;:,4.7 OL' arid 3.8 0.::
"'t!f'20 sslLons wa~~\' i't:?spectiy~l\:l

21 POPI = post plant incorpurated
31 F y 0 1 !Je f U I' L r e <> t iii~n Leu III P d r isorl
Application [lata:
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TITLE: Triallate Incorporation Study Using Spring Wheat Varieties

""-......- PERSONNEL: Vern R. Stewart and Todd K. Keener

SUMMARY;
Three rates of triallate and two incorporations of the product

were evaluated in two varieties of spring wheat, Owens and Newana. Yields were
significantly reduced by the PPI incorporation, but were not affected by trial-
late rates. Test weights were reduced significantly as the rates of triallate
were increased.

INTRODUCTION:
Triallate treatments were applied and pre plant incorporated (PPI)

in an area in which spring wheat was seeded. The PPI treatments were incorporat-
ed with a Morris. The whole test was then planted to strips of Newana and Owens
spring wheat. The planting of varieties was randomized. Post plant treatments
were applied and incorporated with a harrow after planting. All treatments were
applied using a research type tractor mounted sprayer.

Head and plant counts were taken prior to harvest2 A Hege plot
combine was used to harvest the plots which were 4' x 12' (48 ft). Table 1.

RESULTS:

"--'

The PPI treatments were significantly lower in yield than the post
plant incorporated. There were significant differences in yield due to varieties
with Owens being somewhat higher in yield than Newana under these conditions. We
did not find a significant interaction between varieties and methods, nor did we
find interaction between varieties and rates. It is interesting to note that the
rates of triallate used did not significantly effect yield.

The higher rates of triallate tend to reduce the test weight of
spring wheat in this test. Preplant incorporated treatments in Newana resulted
in lower test weights. There was a difference in the test weight between vari-
eties also. Test weights from the post plant incorporated plots were slightly
lower than the preplant incorporated plots. These differences were found to be
statistically significant. The interactions between the various treatments were
not significant.

The number of heads per foot were not effected by the rates of
triallate used. There was however, a significant difference because of varieties
in the number of heads per three linear feet. The variety Newana had a signifi-
cant reduction in heads per foot with the PPI method of incorporation whereas
there was little difference in heads per foot in the variety Owens. Incorpora-
tion techniques did cause significant differences in the number of heads per
linear foot in both varieties. An interaction between varieties and method is
illustrated by the difference in the variety Newana. Newana appears more sen-
sitive to the PPI method than Owens.

~

The number of plants per three linear feet were found to be non
significant when all parameters were evaluated, however we did see a slight re-
duction in plants per foot in the variety Newana where triallate was applied pre-
plant incorporated. Higher rates of triallate appeared to reduce plants per foot
of row.
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Table 1. Summary of agronomic data from triallate (Fargo) variety interac-
tion experiment in the absence of wild oats. Northwestern Agric.
Research Center in 1983. Field No. R-5.
Seeding Date: April 27, 1983 Size of Plot: 48 square feetl/ ..J'""-

Treatment
Rate

Ibs ai/a

Newana ,2 Owens
IncorEoration Metho~/ -xPPI POPI PPI POPI

Yield Bushel/Acre

-xx Var. 29.75x Method = PPI - 30.45
POPI - 33.96

27.10
28.83
30.07
26.53
28.21

30.87
30.40
31.00
33.20
31.37

32.70
32.63
32.87
32.87
32.77

36.50
36.37
33.97
39.40
36.56

31.79
32.06
31.98
33.00

1.00
1.25
1.50
0.0

34.66

Test Weight Pounds/Bushel
1.00
1.25
1.50
0.0

60.00
59.27
58.77
60.63

x 59.57x Var. 59.98
x Method = PPI - 59.93

POPI - 59.45

60.37
60.30
60.30
60.20
60.29

58.40
57.60
58.00
58.77
58.19

58.70
58.70
58.10
58.90
58.85

59.37
58.97
58.79
59.63

58.40
....J

Heads/ 3 Linear Feet

-x
x Var. 38.69x Method = PPI - 33.34

POPI - 38.32

34.33
32.70
27.00
43.23
34.32

38.90
43.00
38.47
51.87
43.06

32.20
31.23
32.77
33.23
32.36

32.43
35.23
31.50
34.33
33.37

34.47
35.54
32.43
40.67

1.00
1.25
1. 50
0.0

32.87

Plants/ 3 Linear Feet

x
x Var.x Method =

14.33
12.00

9.33
16.17
12.96

15.33
13.67
13.50
15·50
14..50

15.33
14.77
13.50
17.83
15.21

15.00
17.67
14.50
15.00
15.54

15.00
14.37
12.71
16.12

1.00
1.25
1. 50
0.0

13.73
PPI - 14.08
POPI - 15.02

15.38

<:»:
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Table 1 (con't)

~
II Size of plot harvested
~I PPI = Pre Plant Incorporated

POPI = Post Plant Incorporated

APPLICATION DATA:
Equipment = Herbicide applied with tractor mounted plot

Incorporated with Morris cultivator
Seeded with 12" International press drill

Date = 4/27/83
Temperature =

sprayer

air -
soil -

PPI
42°F
43°F
60%
o

PIC

POPI
44°F
54°F
90%
3-4 mph
PIC rain

Humidity =
Wind Speed =
Cloud Cover =
Soil Type =
Entire area

Creston silt loam
sprayed with bromoxynil plus MCP 3/8 + 3/8 Ibs aila

----

'--
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TITLE : Triallate Safner Study on Winridge Winter WhEat (1983)

PERSONNEL: Vern R. Stewart and Todd K. Keener .:»

SUMMARY:
The safner MON 5000 was effective in providing higher than aver-

age yields when used in conjunction with normal or low rates of triallate. When
higher rates of triallate were used there was no yield increase of winter wheat.
The high rate of the safner appe~red phytotoxic to winter wheat.

INTRODUCTION:
Prior to seeding, two lots of Winridge winter wheat were treated

with 1/16 and 1/8 ounce of the safner MON 5000. This seed was planted in
strips in soils that had been treated with several rates of triallate. The
triallate was applied in a granular form perpendicular across the strips with
an air spreader and incorporated 2 to 3-inches using a Morris cultivator. A
check plot (no safner on seed) was also planted across triallate treated areas.

Head counts were made prior to h~rvest. Yields were obtained
using a Hege combine from plots 12' x 4' (48 ft ).

RESULTS:
Under weed free conditions (no wild oat as well as broadleaves)

the safner at 1/16 oz/cwt resulted in higher yields in combination with trial-
late (1.5 Ibs ai/a) or with no triallate. Yields from the remaining triallate
treatments treated with the safner were less than those where there was no
safner used. It is apparent that the safner does protect germinating wheat
seedings from the higb rates of triallate, but it also showed that the safner
at 1/8 oz was phytotoxic.

---../

Test weights were not significantly different for any treatment
in comparison to the check. The higher test weights were obtained from the
high rate of triallate.

The number of heads per foot of row were the greatest at the
higher rate of triallate. The lower rate of the safner gave the highest num-
bers of heads per foot. The higher safner rate reduced head counts per foot.
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Table 1. Summary of data fromtriallate safner study on winter wheat, North-
--- western Agricultural Research Center, Kalispell, MT in 19832 /

Field No. :R-6 - Date Seeded: 9/23/82 - Size of Plot: 48 ft· l

Rate
Triallate

Safner Rate/Ounce
1/16 1/8 o x

Yield Bushel/Acre
0.0
1.5
2.0
2.5
3.0

97.17
99.45
90.86
96.08
83.31
93.38

83.04
85.36
93.30
93.52
90.76
89.19

90.21
93.89
93.12
95.80
91.96

90.40
96.86
95.21
97.81

101.80
96.42-x

Test Weight Pounds/Bushel
0.0 59.40 59.13 59.30 59.28
1.5 59.40 58.70 59.17 59.09
2.0 59.67 59.67 59.60 59.64
2.5 59.30 59.60 59.87 59.59
3.0 60.03 59.93 60.20 60.06

- 59.56 59.41 59.63x

Heads/3 Linear Feet
0.0 101.00 76.57 110.0 95.86
1.5 95.90 96.23 91.90 94.68
2.0 97·77 90.80 19·97 89.51
2.5 113.70 94.23 66.10 91.33
3.0 130.20 85.47 105.00 106.00

x 107.70 88.66 90.59

l/ Area harve st.ed
APPLICATION DATA:

Plot size = 12 x 20'
E~uipment = (a) applied with an air spreader

(b) incorporated with a Morris cultivator to about 2~ to
3 inches

(c) grain seeded with an IHC 12' press drill at about 2 inches
Date = 9/22/83
Temperature = air - 58°F; soil - 70°F
Humidity = 62%
Soil Type = Creston silt loam
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TITLE: Chemical weed control in established and new seeded alfalfa. (1983)

SUMMARY:
Dormant Applications: Yields were not increased significantly by

herbicide applications to established dormant alfalfa.

New Seeding: Post applications of sethoxydim, fluazifop-butyl,
and Dowco 453 plus either 2,4-DB or bromoxynil provided comparable or better
weed control and yields than EPTC in combination with a post application of
2,4-DB or bromoxynil.

INTRODUCTION:
Dormant: The technique of applying herbicides to dormant alfalfa

provided an opportunity to use a wide range of contact and residual treatments
which during the season could not be used. Several such herbicides were applied
alone and in combinations to alfalfa just prior to breaking dormancy.

New Seeding: The standard treatment of EPTC (PPI) plus 2,4-DB
(Post) was compared this year to several post (tank mix) applications. Several
new grass herbicides were evaluated with 2,4-DB and bromoxynil in effort to
achieve weed free alfalfa in new seedings.

All applications (PPI, Post or dormant) were made2using a tractor
mounted research type sprayer. Plots were all 10' x 24' (240 ft). Post appli-
cations were applied after crop emergence in relationship to the stage of grow~h ~
of the crop and weed species. Pre plant treatments were applied to a prepared
seedbed and then immediately incorporated three to six inches with a tandum disk.

Alfalfa was harvested with a Rehm forage harvester or Jeri Mower.
Weed composition was determined using a 500 gram subsample taken from each plot
harvest, separated by species, dried and weighed for determination of components.

Dormant Applications: Yields were not significantly increased by
the application of herbicides to established stands of dormant alfalfa. The
higher rates of metribuzin, glyphosate and hexazinone resulted in somewhat re-
duced yields. The highest rates of pronamide and terbacil however resulted in
high yields when compared to the lower rates. Plot yields from the check, din-
oseb (1.125 Ib) and hexazinone (.5 Ib) were the best for first and second cut-
tings. The best total yield was taken from the plot treated with dinoseb at
1.125 Ib ai/a. The check was the second highest yield.

Height of alfalfa did vary early in the growing season according
to chemical applications but prior to harvest was not significantly different
from the check.

Although weed pressure was light good quackgrass control was de-
tected in many treated plots. Table 1. Dandelions were effectively controlled
with hexazinone at 1.0 Ibs/a and metribuzin at .5 Ib/a.

.:»
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Results (con't)

'--'
New Seeded Alfalfa: Sethoxydim, Dowco ·453, and fluazifop in

combination with 2,4-dB or bromoxynil (post applications) resulted in 91%
or higher alfalfa composition, with excellent grass and broadleaf control.
Grassy weeds included wild oats, green foxtail and quackgrass. Broadleaf
weeds in the test were; pigweed, fanweed and lambsquarter. The combination
of sethoxydim or fluazifop (Post) with EPTC (PPI) resulted in forage with
over 91% alfalfa, but were not as effective in controlling the broadleaf
weed species. The grass herbicides used in combination with EPTC were very
effective in the control of quackgrass. Slight phytotoxicity resulted with
the application of both 2,4-DB and bromoxynil yet was not visible at harvest
except for minimal height reduction.

Tank mixes of post emergence herbicides resulted in equal or
higher yields and weed control when compared with the standard treatment of
EPTC (PPI) plus 2,4-DB (Post).

"---
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idble 1 {"9 r 0 rl0 III i C i.:i <3t a f \ (J III t, h 0.' d 0 r-ITIant her b i '_'ide a p F' 1 i cat i (J I I :;:.t :J d '~
01'1 d 1fa 1 fa. IiCJrt iI \oJ est ':0' rrI ;1::11 i L' Ij 1t u ra 1 t< i:c' ~ t:.' d 1 c h C ~ rti" 1;.' 1 ~ n
1983. Fi~ld R8A, ~lot si~e: 200 so. ft.

Dates harv~sLeJ: 1st cut 6/~2/83 2cJ cut 8/10/83 _J

Treatment
F: a to?

Ib ai/A
----- YIELD T~)\,'.:;/A .-----
1st cut 2cd cut Tutdl

HT.
illL:iH:'~

% W~ed Control 1/
OK DL

M~t I'.i ouz j, ri .50 2.37 1.06 3.43 2'i.7 91 86
Metr'ibuzin 1.00 1. 73 .70 2.43 28.6 S'6 75

F r- LH I d iii ide .50 of r-.r=-
+ 93 •••• ,-. r-, 30.6 75 71.l. •. ., J ..:.:...00

F' r.0 n a IIIi d e 1 . (i 2.4 J • ~i:3 3+3~ 30.3 91 71

GIs~'hosate .5 ae 1. • no .96 2.76 2S'.O 83 50

GI'::n'·'ilUsat.e 1.0 ae 1. 55 8" 2.37 30.3 40 66· ~

Tf'rbaci.l •4 1. S'4 6e;, 2.64 2<7'.7 75 57· .
Le rb s c i I .8 2.15 1. 04 3.18 30.3 94 83

[I iu r-0 rl 1 .8 2.32 + '7'0 3.22 30.0 91 80

He x a z i none C' 2.36 1 .09 3.45 30.0 98 62• ,J

J
He:: az i non E' 1 .0 2.24 1. 15 3.40 2S'•6 99 ni.7 •..•

F'arBouat + e- 2.25 .95 3.21 2S'.3 57 83• ..J
'X,' ( t 5 ~,;,I ,

Paraouat ..\. C' ' 2.03 1 .05 3.08 29.6 93 72I +.J T

Metribuzin r_-
• ,J

Dinoseb 1.125 2./,0 oo 3+68 30.0 r::'7 7,.7u ..J..., ~.,

Check -- 2.46 1. 21 3.67 29.6 0 0

X 2.15 • <;.' t.", 3.11 29.8
F ',I 1. 89 1 .45 1. 36 .415':"1

5 •E •X • .227 1')~I .339 8,")r=-. .:...:.. • .:....J

L •S •[t • .657 .354 .47<7' 1. 17
C. \oj • ., 10.57 12.67 10.S!1 2.77I.

1/ % We~J Cuntrol: QG = ~uackgrdSS
DL = dandelion

As i'UP'::! r on r e se ns )
Taraxacum CJrficinal~

2/ F value for tl'eatment comparison
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Table
2 Agrono~ic data from LMe jlralfa herbicide stud~.

ASricultural Research Cent~r, Kalispell, HT in 1983.
R7A, size of plot was 200 s~. ft.

KS4 (j VRS

Northwesiel'r16
Field

'---
Date seeded: Ma~ 20, 1983 *Date halvesled! Au~ust 15, 1983

Treatlilent

------------------------------------------------------------------------------Appln Rate
type ~ aliA

YIELD TONS/A 1/
iid':! al f s l fa

F' e l' c i:' II Leo ITIP 0 sit i C!II 2:'
dlfslfd jt·clS~ brdlvs

--------------------------------------------------------_._--------------------
EF'Te

EPTC +
SETHOXYDIM

EPTC +
SET H 0 X '{I! I 11

r cr r- J.....r I \.J I

FLU~ZIFOP
EPTC +

FLUAZIFOP
EPTC +

CGA 82725
EF'TC +

CGA 82725
EPTC +

DICLOFOP-M
EPTC +

2,4-DB
2,4-DB

SETHOXYDIM +
2,4-0B

SETHOXYDIM +
BROMOXYNIL

FLUAZIFOP-B +
2,4-D8

FLUAZIFOP-B +
BROMOXYNIL

CGA 82725 +
2,4-08

CGA 82725 +
BROMOXYNIL

DICLFOP +
8ROMOXYNIL

BROMOXYNIL

Doweo 453 +
BROMOXYNIL

DPX-Y6202 +
BROMOXYNIL

DOWCO 453 +
2,4-DB

OPX-Y6202 +
2,4-DB

ETHALFLURALIN
'-....-.

PP!

PPI
POST
PPI
POST
PPI
POST
PPI
POST
PPI
POST
PPI
POST
PPI
POST
PPI
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST

POST
POST
POST
POST
POST
POST
POST
POST
PPI

ETHALFLURALIN+ PPI
2,4-0B POST

ETHALFLURALIN+ PPI
BROMOXYNIL POST

CHECK

4.0

4.0
~,

+.(.

4.0
.4

4.0
"·~

~1to
.4

4.0
.-,·""4.0

• 44.0
...,c:-

t I ..J

4.0
1.0
1.0

.4
1.0

.4
'1C::.,,;,."""

• 4
1.0

• 4
'">'".,;;...;

.4
•., e:-

•. .:... .•. !

.4
~, c-• .::...J
""1:"

•. j ..J

.25
1'"', I-,,"::'v

"". ..::...;

'1e:-• ..:....J

1.0
""". .::...;

'11:"
t":".J

1.0
'1.0
1.0
1.0

1.0
1.0
1.0

"c-.'::'J

1.21 Li

1.06b

1.26b

1.140

1.130

1.21 b

1.27b

1.04b

1.15b

1. 90

1.12b

1. 01l;.

1.on,

.B6b

1. 03b

1.13b

1.17b
1. 47

1.03b

1. 07b

1.18b

1.13b

1.55

1.28b
1.10b

1. 63

1• 1e. 97 t 3<::

1.02 91:.• 7i:!

1. 20 94.9~

1.08 94.4i:l

1.08 95.9a
" r. r-;.1. •. v 7 90.6a

1.10 86.ld

1.01 96.4i:!

1.01 B8.ld

.49b 30.2b

1.02 91.3a

.98 97.3",

.98 96.7a
".,.0.:.. 94.4a
...,r

• I .J 71.7

.74 68.1

.69 59.3

.47 38.3b

1.00 94.8<3

1. 04 97.5<1

1.16 97.93

1.10 97.0a

1. 09 70.5

.78 61.1

.71 65.1

.94 60.6
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2.1 b
6.1c.

- <",~••. ";1.1

11. 9b

69.7<1

8.2b

1.8b

1.9b

3.7b

27.1

30.5

40.0

59.5b

2.0b
" ~..:..~(\

1. 8b

.4

19.0

38.9

34.8

35.8

• 1 Ll '"> !&.:.+0

• ;)b 3.1

.4b " ..,
( • I

.i(l 4.7

4.1

7.3
..,0
/ • v

.1

0.0

.1

".~.

.9

1.4

1.9

1.2

1 .4

.7

2.2

""1 '1
\J+,,;,.

0.0

.3

2.6

10.5a

0.0

.1

3.6



a/ Val ue s s i su i f'Lc ent Ls SI'l::'oi.t:i' than till::' cilt:'ck ell tfH? .05 l eve l ---/

4:) KS

Table 2 (can't) VRS______________________________________________________________________________6
YIELD TON3/A 1/

hay alfalf6
F'i:',"('1211l L'ulilPusl t i ori 2/

aJfalf~ ~I'6S~ brdivs
------------------------------------------------------------------------------

X 1. 20 .94 82.0 15.~ ") r .JA-f..J

F -: I 4.22** 3.74**- 7.96U:' S.::i8U 2.63U""

S.E.X • 11 .10 6.94 ' "" 1.68c.uv
C.\.I. 4 S'.03 10.94' 8. 4:~ 44.21' 67.13
L.S.D. .30 ")'" 19.56 19.33 4.75• L. 7

~: Note: DrilY one harvest was taker" cur.s i st i us of 48 Sl,. ft .

1/ Yi t: l d : h C!';; ~ tot ~1 d 1";; Ihd i, i.2 r f r 0 Iii P 1(;t ':> i IIL' lu d 1n;; a11 COlT,P (t fI~nt s
alfalfa = alfalfa cOUIPOnl::'lli. e l uu e colL'IJL:1"\..c.'o CiS tons / CiCI'e

2/ :4 l'ulliPo~itioi"l: deti:>i'liIin\!d L,y ilolld sepcll'a~iu(j of d 500 sralt. sUL1':>~nl:'le
of which each plarit species is Wl::'isiH?d irIQt'Pl::'ilol::'ndy. CldS,=> ~:;)'i::'(:.il'S
wei'€:, predou:il'ltlnUy wild o s t s ( Avellel f8tuCl I' ~I'ei:>n f ox t s i l ( Set.:ll'ia
viridis), and Guacks,r-as5 ( ASl"C.lPYron ll::'pell':> ). Bf'(Jo!jlt'df wt:'I::'U s i-c c i e s
observed wt.'I'e fdl"lweJij" ( Th l ss s i C!1'venSI::' ), IdlHlt':>l'lIJai'le,-' ( Chenopociiu(1
albulTi ), and pisweed ( Amaranthus retroflexus I.

3/ F value for treatment 2offiparison

** Indicates statistical si~nificance at the .01 level

b/ t,,'aIIJes s i sn i f i c en t l s less Ulen til!:' check at thi:' ,0::; If-vel

Application Data:
----------------- date air tlOilllP s o i 1 tl:'IlIP wind F:. H" t,;~dthi::'f'

0 0
F'PI 5-20 65 F ''') F 10rriPil ,... t:" ., clear0,,- .;...; ;"

0 (J

POST 6-29 66 F 62 F OITiPh 60 i~ overcast

F'F'I t rea till e n t sin l:0 r P0 rat t:' d wit h t a IId e Ifl d i s c 3 - 6 • i:It 5 - 6 Ifll-'h

-./
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Table __ 2_. Alfalfa Hel~iclde Stud~ ( ~oni/d )

T reainlen t

""----'
EPTC

EPTC +
SETHOXYDIM

EPTC +
SETHOXYDIH

EPTC +
FLUAZIFOP

EPTC +
FLU~ZIFOP

EPTC +
CGA 8272~

EPTC +
CGA 82725

EPTC +
DICLOFOP-M

EPTC, +
2,4-DB

2,4-D8

'---""

SETHOXYDIM +
&2,4-DB

SETHOXYDIM +
BROt10XYN IL

FLUAZIFOP- B +
2,4-DB

FLUAZIFOP- B +
BROMOXYNIL

CGA 82725 +
2,4-DB

CGA 82725 +
BROMOXYNIL

DICLFOP +
BROMOXYNIL

BROMOXYNIL

DOWCO 453 +
BROMOXYNIL

DPX-Y6202 +
BROMOXYNIL

DOWCO 453 +
2,4-DB

DPX-Y6202 +
2,4-DB

ETHALFLURALIN

tiF·F·l n f~ciU:'
t':;pe t ai/A

F' F' I

PPI
POST
PPI
POST
PPI
POST
PPI
POST
PPI
POST
PPI
POST
PPI
POST
PPI
POST
POST

POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
POST
PPI

ETHALFLURALIN+ PPI
2,4-DB POST

ETHALFLURALIN+ PPI
BROMOXYNIL POST

CHECK

4.0

4.0

4.0
.4

4.0

4.0

4.0

4.0
.4

4.0

4.0
1.0
1 + 0

1.0

.4
1.0

.4

1.0

1.0
1.0
1.0
1.0

1.0·
1.0
1.0
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•••••••• ALFALFA ••••••• Percent We~d Control
in?isht v iso r s td QG SET FW LQ WO7-12 8-8 _

" C""_7+.JLI

8 r,'
tall

'1..:..

,' •.6b

8.6b
'1..:..

·7'.Ob
.4

9.1 b
•.2

10.1b

1'.1 b
.75

8.1t.

8.5b

.4 7.6b

.4 7.9b
roc

• .::..J

9.1b

8.1b
'"oC:-

t"':''';

.4 8.40
'1C:-+ .•.. -.....1

•., 8.31..
'1'• ...:....J

~c:-
• I.J

·")C.L.J
"C:-.~.J

8.4b

8.8b
'-.r:.'::'.J 8.8b
r,,,".'::,J

7.8b
'1C:-.,.J
'1C:-...;.~ 9.1b

s .s;

10.6

23.9

'1'1''").. ,;,.. ....
22.4

20.9

21.4

"~ "LV •.•..

21.4

22.2

'1~} ~... .:.. •....

19.9

20.5

18.1

19.7

1S'. 2

20.7

20.0

20.8

20.1

19.9

17.5

19.3

20.1

8.Bb 22.3

24.3

'1r:-..... ~
8.40 19.4

11.3 24.2

8.6

8.6

9.6

8.1

•... ,(:,.0

8.6

8.8

8.5

6.8

7.6

7.0

7.2,
., .,
I ."

8.0

7.4

8 .1

7.6

8.5

8.0

7.4
~ ,.,
1.0

7.4

9.6
~ .-/ • .J

7.5

9.9

37

89

90

91

87

8S'

88

90

89

81

89

86
,.,.,.
OJ

"...,
Oi

90

90

91

89

92

89

87

89

89

97

86

86

99

!O 100

90 100

95 100

100 100

~'1· 100

70 100
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o
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TITLE: Chemical weed control in lentils (1983)

"--- PERSONNEL: Vern R. Stewart and Todd K. Keener

SUMMARY:
Post emergence herbicides in combination with metribuzin -

Excellent green foxtail and wild oat control was obtained in lentils with the use
of sethoxydim, fluazifop, Dowco 453 and CGA 82725. Broadleaf weed control was
increased with the addition of sethoxydim, diclofop and CGA 82725 to metribuzin.

Herbicide evaluations on lentils - Several new grass herbicides
were evaluated alone or in combinations and were found effective in the control
of green foxtail and wild oat.

INTRODUCTION:
Post emergence herbicides in combination with metribuzin -

Several grass herbicides were evaluated in combination with an uniform applica-
tion of metribuzin at .125 lb ai/a. All applications were made to a solid seed-
ed stand of lentils. Two preplant incorporated (PPI) treatments were applied
previous to seeding and incorporated with a Vibra-shank. Seven Post treatments
were applied at the optimum weed growth stages. Applications were made using a
tractor mounted research-type sprayer with a volume of 26.86 gpa. Plot size
was la' x 20'

Herbicide evaluation on lentils - Various treatments along with
standard combinations were tested on lentils in an effort to evaluate broad
spectrum weed control. Applications were made as in the above study. See
Tables 1 and 2 for application and weed score data.

RESULTS:
Post emergence herbicides in combination with metribuzi~ -

Broadleaf weed control was generally poor due to heavY weed pressure and a less
than adequate rate of metribuzin being applied for the soil type. Broadleaf
weed control was increased with the addition of sethoxydim, diclofop and CGA
82725 with metribuzin.

Excellent green foxtail control was obtained i~ plots treated
with sethoxydim (.5 lb ai/a), fluazifop-butyl (.25 and .5 lb ai/a), Dowco 453
(.125 and .25 lb ai/a) and CGA 82725 (.5 lb ai/a). Less effective control re-
sulted from lower rates of some of the herbicides. The sequential treatment of
sethoxydim did not provide better control of grasses than did the single appli-
cation.

Good to excellent wild oat control was obtained with sethoxydim,
fluazifop-butyl, diclofop, Dowco 453 and CGA 82725. CGA 82725 was weak at .125
lb ai/a rate for both grass species,and at the higher rate less effective than
the other herbicides on wild oat. Table 1.

Herbicide evaluations on lentils - Top yields were harvested
from plots treated with triallate 1.25 lbs ai/a plus dinoseb 2.5 lbs ai/a,
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Results (con't)

sethoxydim .5 Ib ai/a, and Dowco 453 .125 Ib ai/a. There was a high population
of broadleaf weeds consisting mostly of lambsquarter. No treatment was found
to effectively control lambsquarter yet dinoseb plus metribuzin and pendimetha-
lin plus R 40244 did offer partial contrul. 'Several treatments showed effective
control of fanweed. Table 2.

Excellent green foxtail control was observed where sethoxydim,
fluazifop-butyl, Dowco 453 and CGA 82725 (at the .5 Ib rate only) were used.
Wild oat were controlled with triallate 1.25 Ibs ai/a plus metribuzin .125 Ib
ai/a, triallate 1.25 Ib ai/a plusdinoseb 2.5 Ibs ai/a, sethoxydim .5 Ib ai/a,
fluazifop-butyl .5 Ib ai/a, diclofop .75 Ib ai/a and CGA 82725 .5 Ib ai/a.
Difference in grassy weed control was obvious in comparing the high and low
rates of all grass herbicides.

-::»
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____ -i
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ItF X --'(6 :? 0 2 1+01~L'z) F'o s t 642.;) 37+5 3::;.0
- , -----

SeLho>~I::)d.i.Hl 1/ c- Post- 831.4,; 68.8+ ••..I

S £,~tho ;< ':0: rJ i III ':S t:: c~• 1 r r: l e- +.3 F'ust + 81(".ad 40.0/ .:,I • ..!
S:I?C~+
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Dowco ~ r::-'~ 1...,..,. Po',,;L 821. 0<:; .".'~ -Z ~ 0 91.• 3' ..J..:l t ':"..J ..J «: • -...J + I,
Do\..lco 4!:,3 ">1::' Post 1035.7a e-- 6 -:~ _10-':; 9B.8.~..J ..J • '"

C(J(i 821'25 .125 Post 717.0d 63.5 t,5.0 C' -. r:,J / • .J

CG~i 82?~5 C' Post 7'7'1.1d ~c n 100 rv 1 ?
• ~J •• ~J • ',J 0 .•.•.•.~

D i fe,',;;:: U l( IJ a t .., c- Post 381.1 .-., "7 13.8 45.0• / ..J ..::.I + _,

Tr i e l La t.e 1 .25 PF'I 705.4a •.. ~ ~ 46.3 75.0:..J I • .;,

i=')"' uP 1 \ a H, 4.0 PF'I 363.3 52.5 16.3 80.0

Metribijzin (aloll\;.') .125 F' •...r 596.0 23.8 10.0 4 i' • 5L_ ~
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Table 2. Evaluation of herbicide combinations on lentil yields and weed control. N~rthwestern Agricultural
Research Center, Kalispell, MT in 1983. Field R-6.. Size of plot: 200 ft .
Planting Date: May 11, 1983 Harvest Date: September 19, 1983

"'l_ __ LLentil:Y ----- %- Weed Cont-roT"'
Rate ai/a Yield Stand .•

Tre a."tIll~~_.__.__~._LJ:l_oJ'._~_AI>I>.UQa.t..ioll~_L~A..R~~·.__YJg9_r~__ LQ FW
Setaria

7/9 8/4
Wild Oats

8/4

J::-
W

Trial1ate
Triallate + metribuzin
Triallate + R40244
Metritiuzin
R40244
R40244
Dinoseb
Dinoseb + metribuzin
Triallate + dinoseb
Dinoseb + metribuzin
DPX-Y6202
DPX-Y6202 1
Sethoxydim 2
Sethoxydim seq.
Fluazifop-butyll
Fluazifop-butyll
Pendimethalin + R40244
Pendimethalin
Diclofop-methyl
Dowco 453
Dowco 453
CGA 82725
CGA 82725
AC 222,2931
Oryzalin
Oryzalin + metribuzin
Check

-x5
F
S.E.X.
L.S.D. (.05)
C. v. %

1.25
1.25+.125
1.25+.5

.125

.5

.75
2.5
2.5+.125
1.25+2.5
2.5+.125

.5 oz
1.0 oz

.5

.5+.3

.25

.5

.75+.5

.75

.75

.125

.25

.125

.5

.5

.75

.75+.125
o

PPI
PPI/Post
PPI/PES
Post
PES
PES
PES
PES/PES
PPI/PES
PES/Post
Post
Post
Post
Post+seq.
Post
Post
PPI/PES
PPI
Post
Post
Post
Post
Post
Post
PES
PES/PES

725.8
493.5
738.5
337.9b
367.7b
450.5
578.1
530.0
874.4a
483.9
654.8
461.6
985.0a
365.8b
613.3
566.4
752.7
683.6
736.2
844.9
592.2
549.2
638.6

10.6b
457.0
499.2
636.7
574.1

2.757**
29.66

227.13
19.84

a
5.0
2.5
1.3
7.5
3.8
6.8
2.5
3.3
7.5
3.8
8.8
6.3
3.8
5.0

10.8
11.3

6.8
1.5
3.8
5.0
6.3
7.5

41.3
8.8
5.0
o

10.0
9.8

10.0
9.8
9.8

lQ.O
9.8
9.8
9.8
9.8
9.8
9.8
9.8

10.0
10.0

9.8
9.0

10.0
10.0
10.0

9.5
9.8
9.8
3.8
9.8
9.6

10.0

o
25.0
11. 3

6.3
11. 3

6.3
13.8
25.0
25.0
48.8

5.0
o

17.5
o
o
5.0

51.3
43.8
12.5
o
o

13.8
6.3
2.5

26.3
36.3
o

o
95.0

100.0
97.5

100.0
100.0

70.0
92.5
55.0

100.0
50.0
65.0
50.0
50.0
35.0
50.0

100.0
50.0
52.5
55.0
87.5
40.0
27.5

100.0
45.0
28.8

o

42.5
61.3
10.0
16.3
o
5.0
8.8
3.8

20.0
28.8
18.8
30.0
98.8
98.8
75.0
98.8
72.5
63.8
95.0
95.0

100.0
36.3
97.5
15.0

5.0
8.8
o

53.8
71. 3
43.8
11. 3

o
17.5
12.5
18.8
48.8
35.0
32.5
46.3

100.0
100.0

91. 3
99.5
57.5
78.8
97.5
88.8

100.0
62.5
99.8

2.5
22.5
26.3

o

83.8
95.0
86.3
10.0

o
26.3
36.3
20.0
87.5
50.0
22.5
32.5

100.0
100.0

56.3
95.0
41. 3
61. 3
96.3
45.0
96.3
48.8
86.3
66.3
33.8
23.8
o
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Table 2. (can't)

Footnotes:
1/ Surfactant used with: sethoxydim = 1 qt oil concentrate/A

fluazif'op-butyl = .25% V /V surf volume
AC 222,293 = .25% V/V surf by volume

Sequential application of sethoxydim = 1st spray - 4 weeks post plant
2nd spray - 30 days pre harvest

Lentil: Stand Red. = % stand loss due to chemical or mechanical injury
Vigor = 0-10 rates, 0 = dead plants, 10 = normal, healthy plants% Weed Control - LQ = lambsquarter (Chenopodium album)

FW = fanweed (Thlaspi arvense)
Setaria - green foxtail (Setaria viridis)
Wild Oats - (Avena fatua)

F - value for treatment comparisons
Indicates statistical significance at .01 level.

2/

3/

4/

5/
**

-I::""""
.r:- SPRAY APPLICATION DATA

Application
Temperature
Air Soil R.H.%

Wind
(mph)Date

Pre plant incorporate
(PPI) 5/11 52°F 53°F 0 10

Pre emergence surface
(PES) 5/11 56°F 61°F 5 15

Post emergence (Post) 6/10 78°F 81°F 0-2 12
Sequential (sethoxydim)

7/15 55°F 57°F 0 48

GPA = 26.86
Nozzles = 8003
Incorporate technique = vibra shank
O.M. = 2.8%
pH = 6.4
Soil type = Creston si~t loam
Area Harvested = 25 ft

<7'-.J:nenen
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TITLE: Chemical Weed Control in Chickpeas (1983)
'-....- PERSONNEL: Vern R. Stewart and Todd K. Keener

SUMMARY:
Herbicide treatments resulting in higher yields in chickpeas

were those treatments which provided broad spectrum weed control and were
not phytotoxic to the crop. Those treatments included ethalfluralin plus
EPTC, profluralin, dinoseb sequential, metribuzin plus Dowco 453, metri-
buzin plus diclofop.

INTRODUCTION:
Twenty-nine treatments were applied to chickpeas using pre-

plant incorporate, pre emergence surface, or post application techniques.
The PPI treatments were applied prior to planting and incorporated 2 to 3
inches using a tractor mounted rototiller. UC-5 chickpeas were seeded using
a research-type plot seeder. The seeding rate was 150 Ibs/a. Plots were
four rows spaced l' apart and 18' long. Pre emergence herbicides were appli-
ed immediately after seeding. Post sprays were applied according to crop or
weed stage of growth. All applications were made using a tractor mounted re-
search-type sprayer. The ratings and observations were made throughout the
season (Table 2). Yields were obtained by hand harvesting 15' of the 4-row
plot. These harvest samples were allowed to air dry and threshed with a
Vogel thresher.

RESULTS:
Fifteen treatments within the study provided significantly high-

er yields than the check. Of those treatments which yielded high and demon-
strated good weed control were ethalfluralin (.75 Ib ai/a) plus EPTC (2.0 Ib
ai/a) PPI, profluralin (.5 Ib ai/a) PPI, dinoseb sequential (8.9 Ibs ai/a) PES
plus (2.0 Ibs ai/a) Post, metribuzin (.125 Ib ai/a) PES plus Dowco 453 (.5 Ib
ai/a) Post and metribuzin (.125 Ib ai/a) PES plus diclofop (.75 Ib ai/a) Post.

The addition of EPTC to treatments increased weed control with
ethalfluralin but not with profluralin or trifluralin. Ethalfluralin, tri-
fluralin, profluralin and EPTC alone all gave significantly high yields.

When metribuzin was combined with triallate, yields were reduc-
ed when compared to triallate alone. The combination of metribuzin plus dino-
seb increased yields significantly and weed control was enhanced. The sequen-
tial application of dinoseb treatments were higher when compared to the 1982
crop study. This is related to weather and heat at application time. This
year it was cool and overcast, whereas in 1982 it was hot and sunny.

~

Dowco 453 plus metribuzin gave excellent weed control and result-
ed in good yields. Metribuzin in combination with fluazifop was most effective
at the higher rate of fluazifop. DPX-Y:i202 did not perform well with metribu-
zin in yield or weed control, even at the higher rate. The combination of di-
clofop plus metribuzin had the highest yield with good weed control. Sethoxydim
and difenzoquat offered good yields but the difenzoquat combination was weak on
several weed species (Table 2). Metribuzin applied post emergence was more ef-
fective than a pre emergence surface application.
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t- "Table 1 . Herbicide evaluations on garbanzo beans considering yields, plant vigor and weed control. North-

western Agricultural Research Center, Kalispell, MT in 1983. Field R-9
60 ft2Date Seeded: May 16, 1983 Date Harvested: September 27, 1983 Plot Size:

"%WeE 21 • Weed Control
Rate Appli- Yield Plant Setaria

Treatment Lb ai/a cation Lbs/A Vigor 6/29 8/12 FW BW LQ FF QG HE WO
Triallate 1.25 PPI 270.8 10.0 21.6 62.5 33.3 33.3 16.6 0.0 98.3 63.3 100.0
Triallate + 1.25 PPI

metribuzin .125 PES 204.1 10.0 41.6 46.7 56.6 93.3 98.3 20.0 93.3 65.0 100.0
Ethalfluralin .75 PPI 278.8 10.0 96.6 78.3 90.0 95.0 96.6 100.0 71.6 96.6 100.0
Ethalfluralin + .75 PPI

EPTC 2.0 PPI 317·5 10.0 96.6 98.0 93.3 98.3 100.0 100.0 96.6 100.0 100.0
Trifluralin .5 PPI 253.4 10.0 91.6 90.0 85.0 96.6 100.0 96.6 63.3 90.0 78.3
Trifluralin + .5 PPI

EPI'C 2.0 PPI 252.1 10.0 95.0 88.3 98.3 100.0 100.0 100.0 91.6 100.0 100.0
Profluralin .') PPI 297.5 10.0 76.6 61.7 85.0 88.3 100.0 96.6 96.6 100.0 100.0
Prof1ura1in + .5 PPI

EPI'C 2.0 PPI 238.8 10.0 96.3 93.3 83.3 90.0 90.0 100.0 96.6 98.0 66.7
,j::"' Oxyf1uorfen .5 PES 122.7 9.0 16.6 10.0 98.3 98.3 65.0 98.3 93.3 100.0 66.70'\

Dinoseb 8.9 PES 72.0 10.0 0.0 0.0 98.3 91.6 86.6 100.0 66.6 93.3 66.7
Dinoseb + 8.9 + PES

sequential 2.0 Post 294.8 10.0 25.0 25.0 100.0 96.6 100.0 33.3 73.3 50.Q 100.0
EPTC 2.0 PPI 286.8 10.0 96.3 63.3 63.3 73.3 100.0 61.6 68.3 98.3 93.3
AC 222,293 .375 PES 173.4 10.0 0.0 13.3 46.6 68.3 23.3 50.0 83.3 70.0 70.0
Meto1ach1or 2.0 PPI 281.4 10.0 100.0 100.0 86.6 100.0 100.0 93.3 100.0 100.0 93.3
Pendimethalin 1.0 PPI 240.1 10.0 93.3 91.3 88.3 100.0 100.0 91.6 85.0 95.0 93.3
Metribuzin + .125 PES

Dowco 453 .5 Post 292.1 10.0 100.0 100.0 98.3 63.3 80.0 0.0 100.0 93.3 100.0
Metribuzin + .125 PES

f1uazifop .25 Post 208.1 10.0 98.3 85.0 40.0 41.6 36.6 3.3 96.6 60.0 98.3
Metribuzin + .125 PES

fluazifop .5 Post 260.1 10.0 95.0 90.0 85.0 60.0 96.6 33.3 100.0 56.6 98.3
Metribuzin + .125 PES

CGA 82725 .25 Post 113.4 10.0 91.6 90.0 85.0 95·5 73.3 6.6 51.6 73.3 66.7
Metribuzin + .125 PES

DPX-Y6202 .5 oz Post 42.7 10.0 16.6 0.0 61.6 61.6 65.0 0.0 0.0 63.3 33.3
Metribuzin + .125 PES

DPX-Y6202 1.0 oz Post 170.8 10.0 68.3 25.0 46.6 61.6 75.0 60.0 65.0 100.0 100.0

~ ;'~
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Table _1. (cont )

2
1 % Weed Control

Rate Appli- Yield Plant Setaria
Treatment Lb ai/a cation Lbs/A Vigor 6/29 8/12 FW BW LQ FF QG lIB HO

Metribuzin + .125 PES
diclofop .75 Post 326.8 10.0 98.3 83.3 71.6 61.6 58.3 60.0 85.0 55.0 100.0

Metribuzin + .125 PES
sethoxydim .4 Post 265.4 10.0 98.3 100.0 30.0 41.6 3.3 10.0 98.3 33.3 100.0

Metribuzin + .125 PES
difenzoquat .75 Post 277 .4 10.0 6.6 13.3 73.3 98.3 60.0 6.6 31.6 66.6 33.3

Metribuzin .125 PES 182.8 10.0 0.0 0.0 33.3 36.6 51.6 16.6 93.3 55·0 100.0
Metribuzin .125 Post 216.1 9.5 53.3 23.3 86.6 60.0 100.0 95.0 93.3 91.6 83.3
Dinoseb + 8.9 PES

metribuzin .125 PES 246.8 10.0 25.0 20.0 76.6 43.3 96.6 55.0 76.6 55.0 60.0
R 40244 .25 PES 113.4 10.0 3.3 10.0 53.3 60.0 56.6 38.3 60.0 76.6 67.0
Check 0 128.1 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

-~ x3 223.3
--..J F 1.724

S.E.x 14.73
L.S.D. (.05) 115.85
C.V. % 26.40

1/ Plant Vigor = Rated on scale 0-10. 0 = no plants (chemical or mechanical injury)
10 = normal healthy plants

2/ Weed Control: Setaria (Green Foxtail) (Setaria viridis) 2 ratings: 1st on 6/29/83, 2nd on 8/12/83
FW = Fanweed (Th1aspi arvense); BW = Wild Buckwheat (Polygonum convolvulus)
LQ = Lambsquarter (Chenopodium album); FF = False Flax (Camelina sativ~)
QG = Quackgrass (Agropy~on repens), , lIB = Henbit (Lamium amp1exicaule)
WO = Wild Oat (Avena fatua)

3/ F - value for treatment comparison
APPLICATION DATA:

Application: PPI PES Post
Date: 5/13 5/16 6/9
Air Temperature: 62°F 68°F 78°F
Soil Temperature: 68°F 64°F 84°F
Wind: 4-5 mph 7 mph 4-6 mph ~Humidity: 0% 19% 18% Q

< ,>-.



Bentazon applications applied alone, in combination and sequen-
tially provided fair to good broadleaf control with the sequential giving the
greatest control. When fluazifop and sethoxydim were combined with 2,4-DB
good wild oat and quackgrass control was obtained. Oxyfluorfen provided ex-
cellent broadleaf weed control and when combined with sethoxydim and fluazifop
good grassy weed control was achieved. .:»

6~ r:S
VRS

9

TITLE: Chemical Weed Control in Peppermint

PERSONNEL: Vern R. Stewart and Todd K. Keener .:»

SUMMARY:
In a new planting of peppermint several herbicide combinations

were tested. The combinations of sethoxydim or fluazifop as post applications
with terbacil, oxyfluorfen or bromoxynil gave broad spectrum weed control.

INTRODUCTION:
Pre emergence (F~E),pre emergence incorporated (PEl), post

(Post) and sequential (SEQ) herbicide applications were applied to a new seed-
ing of peppermint in 1983. The PEl treRtment was applied and then incorporat-
ed 2 to 3-inches using a roto-tiller. PEE treatments were surface applied the
same day as PEl whereas the Post applications were timed according to growth
stage of the weeds. All herbicides were applied with a research type tractor
mounted sprayer. Spray boom heights were adjusted to accomodate crop and weed
canopies. No harvest was made. See Table 1 for application data. Peppermint
plant vigor ratings and weed scores were obtained throughout the season.

RESULTS:

The post application of terbacil provided slightly better weed
control when compared to a PES application, especially on grasses.

All the grass herbicides tested with terbacil provided good
broad spectrum weed control.

Oryzalin plus oxyflourfen or bentazon demonstrated good broad-
leaf weed control but was weak on grasses.

The 2,4-DB applications were quite phytotoxic to the existing
mint plants. Broadleaf and grass weed control was marginal with this product.

Bromoxynil was injlrrious to the mint, but in combination with
sethoxydim and fluazifop it provided excellent weed control.

.:>
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Table 1 Evaluations of herbicides on peppermint. Northwestern Agricul-
t u r a IRe sea rc h Ce n t e r- 0 nth eVe rn Knoli Fa I-II" Kd 1i s p ~ 11, In, 1983 •

, - 6'!.J KC'
d

VR
9

T reatrllE'r,t
-----------------------------------------------------------------------------'----

~:ate Appln.
i'lint
Vi~or *u*TM Z Weed Contl-ol ****

WO BS LQ QK
--------------------------------._--------------------------------------------

Bentazon

Bentazon

T' ,r,e r: t c;;: 0 rl T

S e tho;.(:;o3i [I;

Be r, t .3 Z 0 rl +
FIlJazifop

Ber.t.e z cn +
CGA 82725
O;';'::.IflclJrfen

OxyflolJrfen +
Selhoxsdim

Ox~fllJorfen +
Fluazifop

O;<:;fl uo r f en +
CGPo 82725

Terbacil

Te1'bacil

Terbacil +
Sethox~diffi

Te1'bacil +
Fluclzifof'-

Terbacil +
CGA 82725

Terbacil +
T1'i f l u r a l i n

O1'~zalin +
Ox:;fluul-fen

Drsz a l in +
Ber;i,a':ofl

'---

2.0 Post

2.0 + Pu~t +
2.0 SeD.

,.: •. I,} + F'u-=.t
~~

~ ~ I ~ I~.~ TrOSt
1.0

2'.0 + Past
c-• ..J

.75 F're

.75 + Pre!

.5 Post

.75 + Pr~!
1.0 Post

.75 + Pr~/

.5 Post

1.5 F'r e

1.5 Post

1.5 + Post
e-..,)

1. 5 + F'os t
1.0

1.5 + Pllst
c-..,)

.75 + IncofP
~c./.J

1. 5 + Pre
7C+ , ••J

1.5 + h'e/
2.0 Post

~ -,
i t I

" Ao v v

n ~
1.'::'

• V

i •.8

10

9.8

8.7

.,. 'J

10

9 ~,.~
-, .,
I • I

7.0

C- -~. I

10

10

7.8

100

100

100

100

100

o c
IV

100

100

98

100

100

I I
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'C-o")

92

'-'~

43 100

40

100

100

100

100

3

3

1;'-, I

83

;13 100

100

70 100

7'1,,"- 100
n-7':'

97

5~

:is 100

7 100

82

100

88

77

57

100

Q;
, I

95

83

80 98

93 100

82 98

50 93

72 100

100

100

93 o
r.-
CI .:,

~o
I V 67

70 98

r--.,),J 8

97 18

60

98 87

43

47

n
'-'07v

or,, c

73

93

60

20
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Table 1 M1nt n e f' 1.1 1L' 1 ,jeSt IJIJ '~ \ L (J I I l ' ,j

'f
" w'=c'd c.u;,t_n.,; :i,ll~,

BS LQ m:

Application t~p~s Pr~ ~ pre eIDer~ence surface, Pust ~ post efuer~enl'e
Post sea. = post se~uenti~l ~2plicatiun ( 10 d~~s after post appln. ~
liill\' v i s o r : 0 - 10 scale, (: .: I'!U 1!lillt, ,jt!~,j due tu ciH:.'nllcol 0'1' I1I,=chc;ll-

i c a 1 i rl j u I' ':::> , 10 = no r fila 1 he s lt h~ Ill.in t pia nt s
Z Wt::'~dCUIILl'I.Jl: Tii:,.' tans':::>HIIJst.o.',j ( D~:..("lJrcdld6 piflflai6 )

WO = wi l d o a t s ( Av erld fat.l-ld )
DS = bedstraw ( Galiuffi aparine )
LQ "'- 1aIIILi SL(IJJ r tl::'~' ( Chellu~' o d i :JBi s l bu iil

OK = aIJackgras5 ( Agrop~ron repens )

T rea t 1112rl t Rate Ap~Jn.

Nap ro s-am i de of

Terbacil
3.0 + he
1 • ~

~,4-DB 1.G Post

2,4-DB T
Sethox,:::>di~

1.0 T Post
c-..,,;

2,4-Iit,
FIIJe;.::i f or-

1.0 + Post
1.0

2,4-DE: +
CGA 82725

1.0 + F'o'~t
c-..,,;

Broruox~nil +
Sethox':::>dim

1. 0 + Post
c-..,,;

BrOIDox':::>nil +
Fluazifop

1.0 F'ust
1.0

Check

11

"1 I
••. 1

31

Application Da~a:

~ppln.
DaLe

Air temp
suil tt::'lII~

Wind (MFH)
Huwidils

Weather

Pre
4-29
60 F
48 F
0-2
l' .,'" I,

clear

KS
VRS

9

M int.
!)i go r

;f::~:;::f.
TM i.iO .:»

1·:, ~~.
~7Q 50 88 ,,~7.:. :~.'

1.7 ~t:"C.,,; 12o i ::i o
't '7
•. t·

r. r:"Ju .-, ""!

c : J00 3:::, ~

"1 c
~. 0-1

~o
I u

.-,~
-; " 8::.;, i .:

2.0 67 ~"l0•.. "1-'~/
, .-,
~o c

~ ~
.; t i 93 Q-', 1 ""7~ 98 78

C' ~.,,;.,:, ,,~7'.:. 98 " ("',oc ,'9 8'c

10 o .J o \) o

....J

Post F'o s t :.E'LI.

6-':>':> 7-1~~
63 F 65 F
70 F 70 F

0 0-2
30 !. "'C'" .;"::,.J i.

C 1'= c3 I' clt.'dT'

* Not e : He rb i c i de CippliL'atiul"Is Wi::l'e nut tal'lY.. IIli;·:ed but wt:'I'e ol"Flied
i ndependentl ':I.
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TITLE: Spring Barley
'-----

PERSONNEL: Vern R. Stewart and Todd K. Keener
Cooperators - I~S, MSU, USDA-SEA-AR

Cooperative Extension Service

SUMMARY:
Andante was one of four barley varieties in the Intrastate

Spring Barley Nursery which yielded significantly higher than the check
variety, Purcell. Andante also had a significantly higher test weight and
percent plump. Greater than 50% of the entries yielded above 100 bu/a.

INTRODUCTION:
In an effort to determine the adaptability of new and intro-

duced spring barley varieties to Montana the Intrastate Spring Barley Nur-
sery is grown annually in Kalispell under dryland conditions. Results from
these nurseries accumulated over several year's testing are the proving
ground for the new recommended spring barley varieties in Montana.

Off Station Nurseries are discussed by location.

RESULTS:
Four barley varieties yielded significantly higher than the

check variety Purcell, which was recorded at 99.9 bu/a. Thirty-one of the
fifty-six entries had harvests in excess of 100 bu/a. The yield varied
from 16.7 bu/a (ES 12) to 124.9 bu/a (Steptoe). Steptoe as usual had the
high yield but was significantly lower in test weight when compared to Pur-
cell. Andante showed a test weight significantly greater than Purcell and
as with Steptoe, MT 651399, and Lindy, had a significantly higher percent
plump along with their good yields.

Test weights were about average for the location with the
mean and Purcell both being 48.2 Ibs/bu.

Heading dates and heights varied by variety with several
entries demonstrating significant differences in comparison to Purcell.

Percent plumps were lower than normal. The variety Purcell
was rated at 75.8% plump. With this low reading the majority of the en-
tries had significantly higher percent plumps.

Leaf scald (Rynchosporium secalis) and leaf spot (Septoria
spp) were moderate to heavy throughout this nursery. Nine varieties showed
some resistance to scald while twelve varieties were resistant to leaf spot.
Table 1.

'-----
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Off Station Yield Nurseries - Results ....J

Lake County - Yields were high in the Lake County nursery.
Two varieties, MT 547123 and Klages, yielded significantly higher than the
check variety, Ingrid. Although the high yield (10B.9 bu/a from MT 547123)
was not as high as the top yield last year, the means were equal. Test
weights were a little light this year which is probably related to the
moderate lodging recorded throughout the nursery. Six varieties had severe
lodging with only one variety having 10% or less (Karla). Percent plump
data was very light due to the condition of the nursery.

Missoula County - Stands and resulting yields were about
average for the nursery on the Rodney Vannoy Farm. Two entries which yield-
ed significantly high in comparison to Ingrid were Bridger-B2 (79.5 bu/a)
and Piroline (70.6 bu/a). Test weights and percent plump were low even for
this location. Although lodging was not severe it was recorded in all but
one plot (Menuet).

Ravalli County - Yields were very good this year on the Bailey
Farm, yet a little lower than the 19B2 season. No varieties were signifi-
cantly different from Ingrid with the high reading being IlB.l bu/a and the
mean was 105.7 bu/a. Test weights were low for this location and six varie-
ties had significantly lower readings from Ingrid. These lower than normal
test weights and percent plumps were a reflection of the moderate to severe
lodging experienced in the study. This nursery was also harvested later in
the season than is desireable. .:»

Sanders County - Good yields were taken from the nursery at
Paradise, with the high yield being 104.0 bu/a (Bridger-B2). No varieties
were significantly different from Ingrid which yielded 71.6 bu/a. The
presence of moderate to severe lodging accounts for low test weights (x =
45.2 Ibs/bu) and less than adequate percent plumps (x = 79.5%).

A Kalispell location summary for the off station nursery var-
ieties is given in Table 7. Considering western Montana the varieties that
performed well were MT 547123, Karla, Menuet, Bridger-B2 and Klages.
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SPRING BARLEY VARIETIES

SPRING BARLEY VARIETIES RECOMMENDED FOR WESTERN MONTANA

S i ;-:-row T ';i f-' E'

1. steptoe - drsland an~ irrisated
2 • H 0 'j' sfor d -- d rs 1and
:3 • ~;te p f o T' ci -, d r s 1 and a n oj i r rig ate d
4 • 1\a r I c: -- i I' r i s!<3 L E' a 0 r hi £ h iii Co i s t u r' e

Two -- T'0 w T ':! P e

~:;• f~'i Y"0 I i n t' -- d r ':! I and Zi n d i r r 1 gat e 0
6. PUT'cell - dr-sland
"i' . S tj ITl IT! i t -" d T''=: 1 -3 1"1 d a 1"'1d i rrig ate 0
B • G0> o r-~Jie .. i rr: i sat e d and h i sh l' a irl fall
9. II"ISrid - iT'risated

10. Lud -- i rr ia ate d
1:1 tEl' ':> h a b e L - d T"::!1 a ['I d 0 l' i r Y" i gat e d
:l :,) • iVi f.> r.u t::, t .. his h ra i rl f a I lor i r rig ate d
13. Ridawn - drsland or irrigated
14. Clark - dT'sland feed barles with malting potential under

:i. r T- i gat.i 0 rl
15. Bridger 82 - irrigated or high moisturE
16. Lewis - drsland feed barles with malting potential under

r rr i s e t i o n
17. Gallatin - drslano or irrigated
18. Piston - irrisated

CHARACTERISTICS OF RECOMMENDED VARIETIES

1. Steptoe

"I. S i ;.;--I: 0 W

b. High '::!ieldins ab i Lit s
c. Good lodging resistance
d. Earl':! maturit'::!
'::' Ii rs l e n d or i r r i s s t.e d
I~. L. a 1" g eke r rl a I 5 i z e
s. Low test weight

2. l+o rs f o rd

a. S j, ;-: - r' L')I,J

~. Low grain '::!ieldil"lsabilit':! - primaril':! used for has
c. Good lodging resistance
d. Earl'::!maturit'::!
e. Drsland
f. Medium kerl"lal size
~. Moderale test weight

1
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F: I ' C 0 fl. III end e d S F- r i. r I ~j Bar I E' :> (.! a r'ie tie So conl',j
-.""..I. StE'F'ford -:»:

~, Adapted for ha~ production onl~
b. HoodE'd siK-row
c. LarS~ ketnal size
d. SusceptiblE' to stem rust

4 •. I{ a r 1 ~:.:

(~t c J i: r' 0 ~.J i... :.:) f' (::~

b. High sieldins abilit~
c. Ii e r-':~ gOO d I 0 ,jgin s res is tan C (0
d It E c:: r ]. ':-~ ur c:; t. U J" i t ~
e. dr'~land or' irrisated
r. l)()C! oj ':,:.hat t p f' i n9 r-E' ':; i s tar; C E'

~. M~der2te tE'st weisht
:::;• F' i ,.o 1 i n E'

T ~J U -- ro w
Hish sieldins abilit~
Go 0 d 1 o d sin S I' <:.' S i s tan c e
Mid-se~son maturit~

~. Drsland or irrisated
f. Good kernal size

Go od test weiSht

a.
b ~
v·
d.

6. F'ur,-:f3l1

at T:,,~cJ-"r'c)~-4

b. Hish ~ieldins abilit~
c. Good lodginS resistance
J. Mid-season maturit:>
i:? D T' '::! 1 and
r . La rs e ke rn a l size
s. Good test weight

'7 • ~; U I'fI I'll i t

a. Two-row
b. High ~ielding abilit~
c. Good lodging resistance
d. Mid-season maturit~
e. Dr~land or irrisated
f. l.ar~e kerndl size
~. Good test weight

...J
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r, t' t: (j it! r.1i:;' r1(j f.:' rJ S r- T i. rig f. d r 1E' '::I \,1a r' i e tie s cont'rj

" ~ .'o. ~eorSle

'----' a. Two-row
~. High Hielding abliit'::l
c. Good lodSinS resistance
d. Late maturit'::l
e. Irrisated
r. Larse kernal size
s. Good test weight

'7'. I n s I" i d

at Two"·l"ow
ll. His.ih '~ielciing ao i Li ts
c. Good ludgins resistance
(j. L a t t:' If I a t U T' i t ~I

e. Lr r i s s t e d
f. LarSe kernal size
s. Good tf.:'stweisht

10. Ll..ld

a. Two _.T' 0 1.01

b. Hish sieldins abilits
c. Good lodging resistance
d. Late maturit'::l
f.'. Irrigated

'----" r. Large ke r n a I size
s. Good test weight

:l1. El' ~,ha bet

;:; i Two-~ow
Hish '::Iielding abilit'::l
Fair lodging resistance

J. Mid-season maturit'::l
Irrigated or dr'::lland
Good test weightf •

b .
c •

cs....
:1.2. I''if~nuet

Two-row
b. Hish '::Iieldin9 abilit'::l

Good lodging resistance
Late maturit'::l
High rainfall or irrigated
Medium kernal size
Good test weight
Susceptible to leaf rust and scald

(:) +

c.
d •
e.
f.
~..I•

f.

'-..,..

·z
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13. F:idaw[1

a. Two-row
b. Adapted for has production
c. Good yielding abilit~
d. Dr~land or irrisated

~

14. ClaT'k

a. Two-row
h. Drsland fe~d barle~ with maltins potential under irrigation
c. Hish ~ieldins abilits
d. Moderate resistance to leaf spot and net blotch
e. Mid-season maturit~
f. Good lodsins resistance
s. Mid-size kernal

15. BI'idser--8~~

a. Two-row tspe
b. Hish ~ieldins abilits
c. Good 10dSing resistance
d. Mid-season maturit~
e. High moisture or irrisated
f. Good test wiesht

16. Lewis
~

a. Two-row t~pe
b. Drsiand feed barles with maltins potential under irrigation
c. High sieldins potential
d. Fxcellant straw strength
e. Mid-season maturit~
f. Good 10dSinS resistance
s. Good test weisht

.:»

17. Ga I I a t i n

a. Two-row tspe
b. Feed barle~ potential
c. High ~ieldinS abilit~
d. Excellant strensth
e. Earl~ to mid season maturit~
f. Good lodsing resistance

18. F'istc,n

a. Two-row tspe
b. Hish sielding potential under irrigation or high moisture
c. Good test weight
d. Mid~season maturit~
e. Good lodging resistance
f. Susceptible to leaf scald

4
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Table -_~. A~ronoffiicdata from the DrYland Intrastate Barley Nursery grown on the North-
weslern Agricultural Research Center, Kalispell, MT, 1983. Field No. A-2,
rdndollii~edblock design, for replications. Size of plot: 32 sa. ft.
Date seeded: April 7, 1983 Date harvested: August 25,1983

-----------------_._-------------------------------------------------------------------------
VARIETY YIELD TEST WT HEADING HEIGTH Z SCALD2/ SCALD2/

BU/A LBS/BU DATE INCHES PLUMP X PLOT X LEAF
--------------------------_._----------------------------------------------------------------
eI 15229
HT657399

'VD 23878
NA 8
MT853320
HT547123
HT853287
WF' 1'()20
MT 41549
MT 41918
Cl 10421
V[I 3
CI 15860
CI 15514
CI 15856
MT 4126
MT853231
MT853284
cr 15865
MT312526
BA 7937
HT312492
WF' 601

>MT313104
FM 1
NA 12
NT 41279
MT312613
C1. 15478
ES 13
MN 36
Cl 16181

STEPTOE
STEPTOE/KLAGES
AHDi1NTE
Ll NIW
HPH/UIT//UNION/Bz
HECTOR/KLAGES
HPN/UITI/FAIRFIELD
liT BLEN [I 10 20
HT 547125/WA903775
FAIRFIELD/HECTOR/KlA
UN IT AN
MENUET
KARLA
HECTOr\
LEWIS
KIMBERLYIIHECTOR/KLA
HF'N/UIT I IHECTOr\
HPN/UIT/IFAIRFIELD
AZURE
SUMMIl IHECTOR
BA 7937
SUMM I T /HECTOI~
GUSTO
SUMMIT /HECTOR
TRIUMF'H
BRIDGEI~ 82
KIMBERLY/MT547143
SUMMIT IHECTOR
I':LAGES
SHORT BEllES
ROBUST'
PURCELL II

124.86a
118.12a
117.56a
116.53a
115.67
112.98
112.41
112.05
111.81
111.75
111. 25
111.23
111. 05
109.75
109.52
109.16
107.41
107.25
107.22
107.02
106.69
106.03
105.81
104.27
103.77
102.69
102.31
102.12
101.44
101.09
100.41
99.94

44.20b
46.23b
50.a7a
43.98b
47.15
49.27
48.58
44.52b
49.15
48.45
44.70b
50.20a
46.00b
49.13
49.05a
47.95
48.52
49.10
45.27b
49.85a
47.70
50.77a
45.151J
49.80a
48.98
49.30
48.55
49.23
48.88
47.77
47.52
4B.20

Ib6.00b
173.00<1
172.250
166.00b
169.00
171.25
170.50
166.75b
169.50
171. 50
168.00
172.75a
169.00
171.25
171. 75
172.00a
167.75
164.50b
168.25
170.75
175.25a
170.25
171.00
169.00
175.00a
173.75a
170.50
168.25
172.50a
173.50a
166.50b
169.75

28.64
33.27i:1
30.31
27.26
34.74a
31. 20"
34.25a
26.38
33.86a
30.61a
31.00d
28.35
31.00a
31. 79a
30.12
27.36
29.33
30.12
31. 99a
32.48a
34.45a
31.30a
19.49b
30.61a
28.05
31.10a
28.05
31.59a
31.89a
27.07
30.22
28.05

91.75a
85.50a
86.00a
91.25a
92.50a
79.00
90.50a
91.50a
76.50
81.00a
91.50a
90.75a
83.50a
79.50
81.25a
7'L 75
91.25a
89.5003
92.75a
81.50a
83.00a
89.00a
88.00a
83.00a
86.S0d
87.75a
84.00a
83.50"
86.75a
75.00
94.75a
75.75

.00b

.00b
57.50

.00b
12.50b
64.50
30.00

.00b
30.00
43.50

.00b
95.75
69.50

.00b
32.25
67.25
22.50b

.00b
25.00
24.75b
57.50
72.00

7.50b
92.00
32.25
97.00
32.25
18.75b
47.25
92.25
41. 00
73.25

.00

.00
31.25

.00
2.50
7.50
7.50

.00
16.25
13.75

.00
26.25
32.50

.00
5.00

15.00
3.75

.00
10.00

7.50
7.50

25.00
1.25

31.25
16.25
37.50
16.25

3.75
15.00
23.75
18.75
28.75

-.J
C,)

""



Table _} __ . Intrastdte Sprins Barle~ ( cont'd )
-------------------------------------------------------------------------------------------- -l

YIELfi TEST WT HEADING HEIGTH x SCALII21 SCHL1I21
VARIETY BU/A LBS/BU DATE INCHES PLUliF' x PLOT 7. LEAF

---------------_ .. _--------------------------------------------------------------------------vn 6779 V[1H 067-79 99.34 49.83a 173.00a 26.18 89.75a .OOb .00
vu 228i':; PISTON 99.14 49.35 171. 75 n.63 81.250 97.00 27.50
Vi, 21778 BTTiARAMIRllUNIVERSE 98.56 50.15a 173.25a 28.74 95.25a 87.25 35.00
Hi 604 IiBEE 98.14 50.583 174.50a 30.91a 86.75" 62.25 12.50
MT731236 l\LAGES/SUIIMIT 97.12 48.70 170.75 30.51a 81.00a 24.75b 18.75
C1 9~j:-,B f'lROLINE 96.80 49.55a 169.75 30.12 81.750 94.25 33.75
SI;: 76333 HARR Ii~GTON 96.12 '17.88 171. 25 30. ill 82.00a 72.25 28.75
NA 18 NA JH 96.05 48.37 174.50a 31.69a 90.750 67.50 15.00
~JF' b3 GUS 96.02 44.77b 168.75 22.05b 89.00<3 24.75L, 12.50
ell ') BELLor'I~1 95.73 51. 33a 175.00a 29.04 91. OOd 92.00 50.00
MT ·H::;j& MT 547316/WA903775 95.14 49.27 168.75 30.713 81.75a 43.50 15.00
C1 15857 CLI\R~; 94.92 49.08 172.50d 31.89a 82.75" 92.00 17.50
MT8~3345 HPIVU IT 1/SUi'iHIT 94.80 45.45b 164.001:0 28.15 92.00a 18.75b 2.50
'.'D :.H:jl8 Vrlli 3 15 - f 8 94.75 49.40 169.50 26.57 90.25a 98.00 30.00
CI lClOb3 Ii~GRI[I '93.59 ~jO.02d 172.751:1 29.82 84.50d 48.50 11.25
B~I 80350 Bt=I80350 93.55 49.85a 174.75a 32.58d 75.00 68.50 16.25
Vlt E078 UINO',.'HIr\ENUET 93.42 49.77 a 171. 00 29.04 85.75a 98.00 61.25
WF' 501 Wf:.STBHD 501 92.97 46.80b 169.50 18.90b 94.00a .00b .00
Bf1 795.53 B{l 77'533 92.77 48.47 175.003 32.28d 80.25d 22.50b 2.50
MT 729 SUi'\;1 I r 92.67 49.05 172.00a 31.S9a 87.00a 97.00 32.50
[I 1:176'1 GLUii~ 92.16 45.08b 167.75 31.59i:l 93.50a 27.50 3.75
CI 15773 MORL< 89.59 47.77 l66.50b 33.66a 93.50a 22.50b 8.75
CB 1 ?tF'EX 83.86b 49.98a 173.00a 25.30b 85.253 98.00 57.50
ES 12 OPALiUE GLEim 76.67b 40.05b 167.25b 27.93 90.25a 47.25 17.50
-------------------------------------------------------------------------------------------

X 102.41 48.18 170.60 29.74 85.95 47.18 18.95
F 31 2.58** 23. 56H 13.95** 13.53** 13.32** 3.81** 1.41*
S. E. X. 5.73 ,46 .75 .86 1.51 17.46 22.40
L.S.D.(.05) 16.01 1.30 2.10 2.42 4.22 48.75 62.55
C. V. z 5.60 .96 .44 2.91 1.76 37.01 118.20

1/ Crlt- L k v ci r i t:.' t ~~
S~~ld ( R~nchosP0rium ~ecalis ), a~ount disease observed p~t plDt alld amount leaf area infected
with rjiseCise
F value for variet~ comparison
\"a 1,_:es s i 9 rl i f i C-.3n tl ':! S r i:' a Ie r t h ant he c h ec k i3 l the •05 I eve 1
I) .3 IIJt:.' S s i~r,i fie d fI tl ':! 1 ~ :,s t IIcI nth e c j-Ie c k d L llll? • 05 1eve I
I r") icat L·.; S l a t i~>tic a 1 s 1 9 rl i fie anc eat the •05 1 t:.' vel
Ir.d i ca t e s c t a t r st ical s isn i f ieanc e aL the .01 l eve.I

"} I.:.'
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Table 1____ t Intrastate Spring Barle~ ( cont'd )

(,

-_._---------------------------------------------------------------------------

VARIETY
21 2/

X LODG. LEAF SP LEAF SP
LODG. SEVER. % PLOT % LEAF

------------------------------------------------------------------------------
CI 15229
HT657399
VD 23878
NA 8
MT853320
MT547123
HT853287
WP 1020
HT 41549
HT 41918
CI 10421
VB 3
CI 15860
CI·15514
CI 15856
MT 4126
IH853231
M1853284
cr 15865
1'11312526
BA 7937
HT312492
WP 601
M1313104
FM 1
NA 12
HT 41279
1'11312613
Cl 15478
ES 13
MN 36
CI 16181
VD 6779
VB 22872
V[I 21778
TR 604·

STEPTOE
STEPTOE/KLAGES
ANDANTE
LINDY
HPN/UITIIUNION!Bz
HECTOR/KLAGES
HPN/UITIIFAIRFIELD
HT BLEND 1020
MT 547125/WA903775
FAIRFIELD/HECTOR/KLA
UN ITAN
MENUET
KARLA
HECTOR
LEWIS
KIMBERLYIIHECTOR/KLA
HPN/UIT I IHECTOR
HPN/UITIIFAIRFIELD
AZURE
SUMMIT IHECTOR
BA 7937
SUMMIT/HECTOR
GUSTO
SUMMIT !HECTOR
TRIUMPH
BRIDGER 82
KIHBERLY/MT547143
SUMMIT !HECTOR
KLAGES
SHORT BETZES
ROBUST
PURCELL 11
VDH 067-79
F'1STON
BTT/ARAMIRIIUNIVERSE
ABEE

.00

.00

.00

.00
20.00a

.00

.00

.00
12.50

.00

.00

.00

.00
2.50

.00
3.75

.00

.00

.00

.00
22.500

5.00
.00
.00
.00
.00
.00
,DO

7.50
.00
.00
.00
.00
.00
.00
.00

.00

.00

.00

.00a
2.00

.00

.00

.00

.50

.00

.00

.00

.00

.75

.00

.75

.00

.00

.00

.00
2.25a

.50

.00

.00

.00

.00

.00

.00
1.00

.00

.00

.00

.00

.00

.00

.00

93.25a
61.25
37.50
98.00a
65.000
12.50
52.25
92.00a
68.50a
35.00
88.250

.00
22.50
67.25a
62.50
23.75
66.25a
85.00c;
53.75
69.50a
20.00
20.00
86.000
48.50
73.25a

.00
62.50
94.50a
38.75

.00
97.00a
18.75
77.50a

.00

.00
30.00

26.25a
6.25
3.75

25.00a
5.00
1. 25
8.75

13.75
10.00

3.75
11. 25

.00
2.50
8.75
7.50
2.50
7.50
6.25
5.00

27.50a
1.25
1.25

12.50
16.25a
41. 25<3

.00
8.75

28.75a
7.50

.00
21.25a

2.50
8.75

.00

.00
2.50

~
t



Table 1---_. ·~tale Spring Barle~ ( cor.t I d )
-----------------_._-----------------------------------------------------------

VARIETY
2/ 2/

Z LODG. LEAF SP LEAF SP
LODG. SEVER. Z PLOT Z LEAF

------------------------------------------------------------------------------
MT731286
CI 9558
SK 76333
NA 18
WP 63
CB 2
MT 41238
CI 15857
I1T853345
VII 31578
CI 10083
BA 80350
VD 13078
WP. 501
BA 79533
MT 729
CI 15769
CI 15773
CD 1
ES 12

KLAGES/SUMMIT
P I ROll NE
HARRINGTON
NA 18
GUS
BELLONA
MT 547316/WA903775
CLARK
HPN/UIT/ISUMHIT
VDH 315-78
INGRlII
BA 803:)0
CANOVA/ME~WET
WESTBRED 501
BA 79533
SUMMIT
GLENN
MOf\EX
APEX
OPAQUE GLENN

.00
12.50
18.75a

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
2.00a
1.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

65.00a
.00

17.50
22.50
63.75

.00
71.00a

.00
72.25a

.00
41.25
22.50

.00
77 .50
52.50

.00
67.25a
99.00a

.00
38.75

11.25
.00

1.25
2.50
6.25

.00
15.00

.00
12.50

.00
6.25
3.75

.00
8.75
6.25

.00
8.75

28.75a
.00

6.25
--------------------------------------------------------------------------

X 1.87 .19 45.21 8.08
F 31 1.10 1.13 4.05** 3.87**
S.E.X. 4.94 .48 16.45 4.63
L.S.D. ( .05 ) 13.80 1.35 43.93 12.92
C. V. X 263.55 252.53 36.38 57.27

II Check Variety
21 Leaf spot ( Septaria spp.) , percent of plot and percent leaf areil

infected respectivelY
31 F value for variet~ co~parison
bl Values 5ignificanll~ less than the check at the .05 level
** Indicales stalistical si~nificance at the .01 level

-l
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Tdble _g_. Ten ~edr 5umffiar~ of ~ields for lhe spring dryland intrastate barle~ nurserY grown un the Northwestern Agricul-
lural Research Center, Kalispell, MT 1973-1983 ( no data fUI' 1980 I.

C I u I'

3LdLi:.·Nu.

c: 10421
1:1 9558
CI 13314
C1 15229
:'IT 729
CI 15478
~l 10083
Cl 16181
:.~II 3
lii:1 22872
CI
i-li 547123

15657
liT 853320

1'1.•.
i1 r 6':J7399
Hi ~13104
C1 15860
FM 1
\oJ F'

15773

C1
NI:I

1020
'. ~I. I 0\1279
riT 833231
:; n 13078
WP 501
[1 15865
hi 853284
Vir 63
','[I 21778
:jD 23878
1,1353345
j'1 Ii 8
i'IT. 8:.3287
Ii , '11,54<;
i,,-j 41918
'::1 15856
I';T 4126
riT 31:526

Variety 1973 1974

75.2
87.1
80.8
83.2
77 .8
8•..· '1

...:.. . ..:..

82.0

1"~"-7/';

62.9
61.2
52.1
69.0
44.6
51.0
45.4

1976

101.9
80.8
78.5

105.8
93.3
96.0
83.5
82.0

1977

55.6
61.9
57.1
68.1
67.6
63.1
62.3
65.4
64.3

1978

94.5
88.1
'11. 4
96.6
86.3
93.4
86.6
88.9
87.4
89.8
83.8

1979

73.4
67.5
64.9
74.7
78.5
71.5
65.2
76.9
63.5
71.8
64.8
69.7
65.7

1981

90.0
75.4
90.4

131.0
76.9
83.1
79.1
87.7
88.5
88,0
79.8
92.1
82.7
97.0
91.2
89.2
84.9
78.7

1982

66.6
64.8
88.1
94.6
85.8
87.2
87.6
85.8
79.7
79.1
83.6
93.7
86.9
81.2
82.9
82.2
87.5
84.8
93.1
89.4
89.0
88.9
85.0
83.5
83.0
80.0
79.6
78.0
77.0
70.5

1983

111. 3
96.8

109.8
124.9

92.7
101. 4

93.6
99.9

111. 2
99.1
89.6

113.0
94.9

115.7
102.7
118.1
104.3
111.1
103.8
112.1
102.3
107.4

93.4
93.0

107.2
107.3
96.0
98.6

117.6
94.8

116.5
112.4
111. 8
111 .8
109.5
109.2
107.0

79.4
74.5
77 .3
79.2
76.6
69.0
74.0
83.8
81.9
65.6
80.3
92.1
82.6
98.0
92.3
96.5
92.2
91.5
98.5

100.9
95.7
98.2
89.2
88.3
95.1
93.7
87.8
88.3
97.3
82.7

116.5
112.4
111.8
111. 8
109.5
109.2
107.0

x
Slat x
Yr s . Pirolint?

10
10
10
10
10
10
10

'"

I

106
100
104
106
103

93
99

110
108
109
102
121
108
124
117

Unilan 62.1
Piroline 61.8
Heclor ~9.4
Sl~ptoe 69.1
Summit 62.9
~ldSes 62.1
In~rid 53.6
F'lj I'c e 11
Hel'IIJE'L

FisLun
Mo r e x
Hec t o r/Klil3~';i
Cldrk
HF'N/UI1/Union/BZ
Brid~H 82 (11A 12)
Steptoe/Klases F6
SIJllIl1li l/Hector
Kad Cs ( I [I ·l30 2
T I' i IJlnph

Mont Blt?nJ 1020
Kimberl~/Mt547143
HF'N/UITI IHCR
Canuva/MenueL
WF' 501
I1zljl'e

H F'N / U IT / I F L D
Gus
BTT/Aramir/IUNIVER.
tlrJdI"l Le
HHUUIT I /SiiT
Lind'::;;

HF'N/UITI/Fairfield
Ml ,547125/WA 903775
F~irfield;Heclur/Klage5
L('wi~
Kimberl~I/Heclur;Klages
Sunun i l/Hecto r

6
5
5
4
4
3
3
3
3
3

122
117
116
1""~~
1'1"-.•. ,;

..r

2
2
2 118

121
110
109
116
116
109
109
129
102
120
116
115
115
11'3
113
111

2
2
2
2
2
'1e:

2
2
2
1
1
1
1
1
1
1



1

i d(" 1~ 2___ f \ cunt'd) Ten ':lear SIJlllffldr';:l of s i e l ds for the sF-riml d r s l arrd i nt r as t at e b a r l e s nu r s e r s s r oun 011 the North-
wesit!r-rl A~riclJlLlJl-al Res~aJ"(:i-1 Center', Kalispell, MT 1973-1983 (no daia for 1980).

C 1 0 I-

;LdLe Nu. x
Sta. x
Yr s . F'irolineljal'iet'.:l 1973 1976 19791974 1975 1977 1978 1981 1982 1983

E: ,.; 7937 BA- 7937 107.0 107.0 1 111
lif312492 SIJnlnlit I Hec i (J r 106.0 106.0 1 110
\.iF" 601 GlJsto 105.8 105.8 1 109
~IT 312613 S IJRIIlIi t I Hec t 0 I' 102.1 102.1 1 105
ES 13 She rt Betzes 101.1 101.1 1 104
Md 36 Robust 100.4 100.4 1 104
I."': ~I 6779 VIiH 067-79 99.3 99.3 1 103
TR 60X Abt:e . 98.1 98.1 1 101
i~T ;731286 ~;lages!SIJITiI1I.i L 97.1 97.1 1 100
Si, 76333 HarrinsLon 96.1 96.1 1 99
ri ~I 18 NA 18 96.1 96.1 1 99
~"- -, Bt! 11 Olld 95.7 95.7 1 99i... c· L

I" i -11235 HT 547316/WA 903775 95.1 95.1 1 98
\jU 31578 V[iH 315-78 94.8 94.8 1 98
B' 80350 bA 30350 93.6 93.6 1 97_H

C1 15769 Glen.-I 92 .2 92.2 1 95
LB 1 Ape;.: 83.9 83.9 1- 87
r: s " OF-clOUt:' Glerm 76.7 76.7 1 79.1~

\ \ "

-.1
C-l

-\
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Table_~_. A~ronomic data from the Offstation Spring Barle~ Nurser~ grown in Missoula
Count~ on lhe Rodne~ Vanno~ far~, GreenouSII, MT. in 1983. Random block
design, four replications. Plot size! 32 S5. ft.

'----- Date pIanted: Ma'.:l3, 1983 Date harvested! Septe~ber 12,1983

'J ' 21_I
YIELD TEST WT HE1GTH I. LOIlG. LODG.

VARIEH BU/A LBS/BU INCHES F'LUt-iF'SEVER. I.

---------------------------------------------------------------------------------------NA 12 BF:IDGER 82 ~Q ""') 46.33 28.54 80.75 1.75 26.25I ~• .J.:.. a
C1 S'558 F'1ROLINE 70.7513 47.55a 34.55 81. 00 2.75 45.00
St( 76333 HAF:RINGTON 69.14 44.60 31.40 80.25 2.50 48.75
MT 729 SUMMIT LC' 'j'" 46.85 31.59 74.25 1.00 12.50u..;".:...:.
vn 22872 PISTON 64.52 4""0, '-,-- -., 74.00 1.00 25.00.JtUI •...1./0

CI 16181 PUF:CELL 60.84 44.85 32.48 72.75 2.00 25.00
MT547123 HECTOFJKLAGES 60.70 46.75 29.82 85.00 .75 6.25
VD oj i1ENUET 59.41 46.55 29.92 84.75 .00 .00
CI 15857 CLARK 58.50 44.80 31.50 76.75 2.50 46.25
(1 15478 KLAGES 58.30 41.83b 34.25 56.50b 2.00 30.00
CI 15769 GLENN 55.58 41.83b 24.70 74.00 4.00 67.50
CI 10083 INGF:ID 1/ cc ,.,..., 45.90 31.40 76.00 1.00 22.50.J .•..I •••. I

(I 15514 HE.CTOR 53.97 45.58 34.35 78.00 4.25a 40.00
C1 15773 MOREX 51.44 43.60b 33.86 79.00 3.75 50.00
MN 36 f\OBUST 49.22 44.45 33.37 85.50 4.25a 63.75
C1 15860 KARLA 47.80 42.73b 34.06 74.75 5.75a 65.00
---------------------------------------------------------------------------------------

'--'" X 60.01 45.00 31.47 77 .08 2.45 35.86
F 3/ 2.53U 10.32** 1.52 2.57** 2.01** 1.42
S.E.X. 5.26 .,..,.

') """ 4.30 1.12 17.39••.hI ~ • .::.,J

L.S.[I. 14.99 1.57 6.41 12.24 3.18 49.52
C. v. x 8.77 1.22 7.15 5.57 45.57 48.48

11 Check variet~
2/ Lodging notes! severity rated on 0-10 scale, 0 = no lodSinS , 10 = lodSed heavy

lodgin~ /.= percent of plot lodged
3/ F value for variet~ cOffiparisons* Indicates statistical sisnificance at the .05 level** Indicates statistical significance at the .01 level
al Values significantl~ greater than the ch~ck at the .05 level
bl Values si~nificantl~ less than the check at the .05 level

"-
1



4lat,!e . AgrOnOffiicdata froffithe Offstation Spring Barle~ Nur5er~ grown in Ravalli
Count~ on tile Bob Bdile~ farm, Corvallis, MT. in 1983. Random block
design, four replications. Plot size: 32 sg. ft.

/

7.

Date planted: April 13, 1983 Date harvested: September 12,1983

21 21
YIELD TEST IolTHEIGTH /: LOItG. LOItG.

VARIETY BU/A BU/A INCHES PLUHF' SEVER. x
--~--------------------------------------------------------------------------------------MT547123 HECTOR/KLAGES 118.06 49.80 35.93 94.50a 3.25 73.75
C1 15'478 KLAGES 115.00 48.50 40.35 91.25 3.25 71.25
:"'£1 3 MENUET 113.61 50.02 37.30 95.00a 2.75 47.50
NA 12 BRIDGER 82 112.11 48.05b 35.04b 87.00 6.75a 87.50a
\.,lD 22872 PISTON 111.16 48.80 35.93 82.50b 6.30 88.75a
[,1 15514 HECTOR 110.91 49.17 40.94 90.25 6.50 91.25a
CI 15773 MOREX 110.31 45.97b 42.13a 94.50a 5.00 9::).00a
C1 9558 PIROLINE 107.73 49.38 38.78 92.00 6.50 92.50a
CI 1.6181 PURCELL 106.72 48.58 35.04b 90.25 7.00a 91.25a
C1 15857 CLARK 105.59 46.77b 40.16 88.25 6.50 96.00a
SK 76333 HARRINGTON 102.73 46.90b 37.70 87.25 6.50 93.75a
CI 10083 INGR ID 11 100.08 49.27 38.39 88.00 4.50 62.50
CI 15769 GLENN 98.30 44.18b 38.39 91.75 5.00 91.25a
C1 15860 KARLA 96.80 44.87b 40.65 87.25 4.25 73.75
MT 729 SUMMIT 94.66 49.45 37.60 89.50 3.25 71.25 ..-"

MN 36 ROBUST 87.12 47.98 43.01a 94.00a 4.50 70.00
----------------------------------------------------------------------------------------

X 105.68 47.99 38.58 90.20 5.13 81. 08
F 31 1.42 30.10** 6.46** 5.32U 3.67** 2.79**
S.E.X. 7.07 .32 .97 1.49 .78 8.49
L.S.D. 20.13 .92 2.75 4.25 2.22 24.19
C.V./. 6.69 .67 2.50 1.65 15.18 10.47

il Check variet~
21 LodSing notes: severit~ rated on 0-10 scale, 0 = no lodging , 10 = ludged heav~

lodging /.= percent of plot lodged
31 F value for variet~ cOIDParisons* Indicates statistical significance at the .05 level
** Indicates statistical significance at the .01 level
al Values significantl~ Sreater than the check at the .05 level
tl Values significantl~ less than the check at the .05 level

.»:
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5~ Tab 1e • ASr0 nom i c dat .3 fro m the 0ffs tat ion 5p r ins Ba r le ':j Nu r s er!:!grown in Lake
COIJnt~ on the l.e ro s Lake fa !'1Il! Ronclri,MT. itl 1983. Random block
design, four replications. Plot size: 32 sg. ft.

Date planted! April 13, 1983 Date harvested! August 29,1983

VAF:IETY
YIELD

BU/A
TEST WT

BU/A
HE! GTH
INCHES

-/
I.

2/ 21
LODG. LOItG.
SEVER. ZF'LUMF'

----------------------------------------------------------------------------------------
MT547123 HECTOF:/KLAGE S 108.94a 48.60 32.18 70.75 C' "'C' 51.25""'tL.J

CI 15478 KLAGES 108.83a 46.50b 35.24a 65.00 4.75 67.25
NA 12 BRIDGEF: 82 106.34 47.35b 31. 99 70.00 6.00 91.25a
lID 3 MENUET 104.23 49.05 30.51 74.75 6.25 41.25
MT 729 SUMMIT 101.08 48.35 33.27 57.25b 6.25 76.25
SK 76333 HAr,F:INGTON 99.36 46.17b 32.58 66.25 7.25 85.75
C1 16181 PURCELL 99.16 46.65b 32.38 50.00b 8.25 96.00a
CI 15514 HECTOR 96.95 47.92 32.68 73.00 ' 'lC' 66.250 ••..,;

CI 9558 PIROLINE 96.92 47.95 34.94a 61. 75 7.00 91.25a
VD 22872 PISTON 96.03 48.77 29.72 68.75 6.25 73.75
MN 36 ROBUST 95.75 48.45 34.25 81.25a 4.25 42.50
CI 15773 MOF:EX 95.13 46.920 36.22a 79.50a 4.50 . 88.75a
CI 10083 INGRID 11 94.86 48.73 31. 79 67.50 C' 'lC' 58.75..JtL..J

CI 15857 CLAF:K 90.95 46.87b 34.74a 73.50 6.75 95.75a
CI 15860 KARLA 88.70 42.30b 31.69 63.00 2.75 lO.OOb
CI 15769 GLENN 87.42 44.85b 33.07 78.25a 7.00 86.25a

X 98.17 47.22 32.95 68.78 5.87 70.14
F - 1 2.041 24.29** 3.48U 8.30** 1.64 6.35**~I

S.E.X. 4.52 -C' .94 2.88 1.06 9.63.,:>..1
L.S.D. 12.89 1.01 2.68 8.20 3.03 27.44
C.V. I. 4.61 .75 2.86 4.19 18.10 13.73

11 Check variet!:!
21 Lodging notes! severit!:!rated on 0-10 scale, 0 = no lodging , 10 = lodged heav!:!

lodging I. = percent of plot lodged
31 F value for variet!:!comparisons* Indicates statistical significance at the .05 level** Indicates statistical 5i~nificance at the .01 level
al Values significantl!:! greater tilan the check at the .05 level
bl Values significantl!:! less ttlan the check at the .05 level

3
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T3 t.], __D_ • As r'0 I :0 III ic d at a fro m the 0 f fs tat ion Sp rins B a rl e~ ~iu rse I''::iS I' own inS arldel'S
Count.s on the Nornl Hernll?s farrilrParadise MT. in 1983. Randonl block
de s isro four re s-Li c at i orrs. Plot s i ze },32 s s , ft.

Date planted: April 28, 1983 Date harvested: Septe~ber 13,1983

'2/ ') r<-J

YIELD TEST WT HEIGTH '/ LODG. LODG.Jo

VARIETY BU/A LBS/BlI INCHES PLUi'lF' SEVER. "i.

---_._----------------------------------------------------------------------------------
• c~ 12 BRIDGH' 82 103.95 45.0::: 3:;.14 77.75 5.25 60.00
.: b181 PURCELL 96.61 44.65 36.42 75.50 5.50 77 .50
C: 15478 KLAGES 91.44 44.80 37.20 74.75 3.50 32.50
VI.I 2:::872 PISTON 90.73 46.55a 35.33 76.00 6.25 70.00
C 1:';773 MOREX 89.80 44.95 38.0'7' 86.75a 8.25a 92.50a
MN 36 ROBUST 87.75 46.05 39.57a 86.253 8.50a 93.75a
;::1 1:::;857 CLARK 86.31 45.40 37.80 80.25a C' '1'" 88.75"., . .:.....)

Ci ~'558 F'IROLINE 84.87 45.50 37.40 80.50a 5.50 8:J.OO
iL 76333 HA~:RINGTON 84.14 44.40 38.78 76.25 4.25 76.25
" ,:) 3 MENUET 83.80 46.93<1 36.12 86.75a 5.00 51.25
i1T 729 SUMMIT 80.62 45.43 36.71 72.00 4.75 67.50
C1 15514 HECTOR 77.81 46.27 38.39 82.75a 5.75 78.75
MT54i'123 HECTOR/KLAGES 76.70 46,.80a 35.83 82.50a 6.00 67.50
CI 15360 KARLA 74.45 42.93b 37.99 74.00 6.25 47.50
[I 1(:083 INGRID 1/ 71.64 45.20 36.71 74.50 3.75 57.50
cr 1:'.,769 GLENN 62.94 42.10b 36.52 85.50a 9.00a 88.75
----------------------------------------------------------------------------------------

X 83.97 45.19 37.12 79.50 5.80 72.19
F 3/ 1.61 9.07** 1.79 8.01** 2.40* 1.85*
S.E.X. 7.88 .43 .94 1.79 1.03 11.27
L.S.D. 22.44 1.23 2.67 5.09 2.94 32.10
C.V. I. 9.38 .96 ') r~ 2.25 17.81 15.61~ •.J~

11 Check variet~
2/ Lodsins notes: severit~ rated on 0-10 scale, 0 = no lodging , 10 = lodged heav'::i

lodsins % = percent of plot lodged
3/ F value for variet~ cOIDParisons* Indicates statistical sisnificance at the .05 level** Indicates statistical sisnificance at the .01 level
~/ Values significantl'::i greater than the check at the .05 level
L./ Values 5i90i f i c arrtLs less than the check at the .05 level

4
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"---- Tab 1 e __ J _ . A s r0 n0 IIIic data fro III th t' In L ra s tate Sp l' ins B a rle'.:lNu r s £' rs !3r o w n ir I F 1 ath e a d
Co u nt '::i 0 rI the NWAF;C, Ka 1i s pell, IH. in 1983. F:ar,d0 fi, b10c k rj e s i :3 r" f0u r
replications. Plot size: 32 ss. ft.

Date ~lant£'d: April 7, 1983 Date harvested! Ausust 25,1983---~---------------------------------------------------------------------------------------.2/ ")
':"1

YIELD TEST 14T HEIGTH '; LODG. LODG.!.

VARIETY BU/A LBS/BU INCHES PLUMP SEVEF:• x
-------------------------------------------------------------------------------------------.
NA .'" BRIDGER 82 102.69 49.30 31.10 87.75 .00 .00J.'::

CI 16181 PUF:CELL 99.94 48.20b 28.05 75.75b .00 .00
CI 15478 KLAGES 101.44 48.88 31.89 86.75 1.00 7.50
VD 22872 PISTON 99.14 49.35 29.63 81.25 .00 .00
CI 1:,773 MOREX 89.59 47.771;1 33.66a 93.50a .00 .00
MN 36 ROBUST 100.41 47.52b 30.22 94.75a .00 .00
C1 15857 CLAF:K 94.92 49.08 31.89 82.75 .00 .00
C1 9558 PIROLINE 96.80 49.55 30.12 81. 75 2.00 12.50
SK 76333 HARRINGTON 96.12 47.881;1 30.41 82.00 1.00 18.75
VD 3 MENUET 111. 23 50.20 28.35 90.75a .00 .00
MT 729 SUMMIT 92 .67 49.50 31.59 87.00 .00 .00
C1 15514 HECTOR 109.75 49.13 31.79 79.50b .75 2.50
MT547123 HECTOR/KLAGES 112.98 49.27 31.20 79.00b .00 .00
C1 15860 KAF:LA 111. 05 46.00b 31.00 83.50 .00 .00
Cl 10083 INGRID ' 1/- 93.59 50.02 29.82 84.50 .00 .00
CI 15769 GLENN 92.16 45.08b 31.59 93.50a .00 .00

X 102.41 48.18 29.74 85.95 1.87 .19
F 3/ 2,58** 23.56** 13.53** 13.32** 1.10 1.13
S.E.X. 5.73 .46 .86 1.51 4.94 .48
L.S.D. 16.01 1.30 2.42 4.22 13.80 1.35
C.V, /. 5.60 .96 2.91 1.76 63.55 52.53

1/ Check variety
2/ Lod~ing notes: severit'.:lrated on 0-10 scale, 0 = no lodging, 10 = lodged heav~

lodging /.= percent of plot lodged
3/ F value for variety co~parisons* Indicates statistical significance at the .05 level** Indicates statistical significance at the .01 level
a/ Values significantl'.:lgreater than the check at the .05 level
b/ Values siSnificantl'.:lless than the check at the .05 level

5
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TITLE: Spring Oats

PERSONNEL: Vern R. Stewart and Todd K. Keener
Cooperators - Feed Crops Committ~e, MAES, MSU

USDA-ARS

SUMMARY:
High winds and heavy rains caused severe lodging in the spring

oat nursery again this year preventing harvest of yields. Ogle was the most
resistant to lodging and was an early heading variety.

INTRODUCTION:
In an effort to determine the adaptability of new and introduced

oat varieties to western Montana the Northwestern Uniform nursery has been
grown in Kalispell for many years. Results from this nursery, accumulated
over several years, are used in making oat variety recommendations.

RESULTS:
Again this year yields were lost to severe lodging. Five varie-

ties headed earlier than Otana, the check variety (significantly different
when compared in analysis). These varieties were Ogle, ID 766843, Random,
NY 6083-21, and ID 783965. Later than Otana in heading, and differing sig-
nificantly were Park, WA 6394 and Appaloosa.

Cascade was the tallest variety (56.8 inches) yet was not sig-'-
nificantly taller than Otana. Six varieties were significantly shorter
than Otana (Table 1).

Ogle was the only variety where lodging did not exceed 99% and
was significantly less than in Otana.

/
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SPRING OAT VARIETIES

SPRING OAT VARIETIES RECOMMENDED FOR WESTERN MONTANn

1.l • C2suse - i~ri~~led or dr~16nd
F'ark -- 1 r r i ss t. E' d 0 r h j ~li'l ITILl ~ £, t.ur e con d it i o ns
Bas i n -- r:j r- '=: 1a r. r:.i
o t.a rIa ..- 1 T' T' ]. sa [, to d 0 r his h ;:10 i s t, u r-e co rld i t i0 rls
r:U l' d E:- r' -. i r r i :3 .3 t~~(,)
Moni~a - irl·i~at.ed and dr~land

"•.:. t

.•.) t

4 t

,-,J,
\.J •.

CHARACTERISTICS OF RECOMMENDED VARIETIES

1 • Ca~1.J !:;·e

"--"

.". Pal €~ 9 I'e en F' 1a 1'1 t co 1o I', .~E' 1low v..ern a 1sat III c:t.u I'i t.s
d e ve lo e e d in New YOT'v..

b. High sielding ablilits
c. Low test weight
d. Mat u r- i. t s .- ear I y tom i d - sea S '0 n
e. Ver~ sood straw strensth
f. Resistant to Victoria blight and Helminthosporium blight
g. Tolerant to 'red leaf' disease of oats

'i•... F'ar'k

a. White, plump, short v..ernals, developed bY Idaho and
I'iorlt ana

b. High ~ieldins ability
c. High test weight
d. Maturjt~ - mid-season
e. StronS straw strength
f. Susceptible to Victoria blisht
~.~.F~(~s.istarltto prf~'.Ic;lerltstem rust r e c e s

3. Basin
0. White, short, plump kernals, with occassionsl weav.. awns,

developed in Montana
b. Hish yielding abilit~
c. High test weight
d. Maturit~ - mid-season
e. St"ong straw strength
r. ReslsLant to loose and covered smut
s. Res i 5 tan 1..t.0 0'1 0 5 t C DtrilliOn 5 te ITI r Ij s t race s (n 0 1..tor ace s

7 ar.d 7 a )
h. Excellant. oat for combininS

'-...-

it
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f-; c' C <::' r:IIT;t:~I I'-h~ rJ 0 a t I.' 3 r 1e tie s \ can t I d )

4 • 0 t c;rl;~

~::f' r- r I c; 1 w h i L\:':,a 1'1d p 1U ITI F-

Dark blue-~reen folia5e
Hish '::!iE.,lclinS

(. Excellant test weight
M~riiuTh to stron5 straw
Malurits mid-season
Resistant to Victoria blisht

.:~..
I.
LI •

I.' •

t:.' +

-i', .
~:•. t

5. Bor-der

d. Kernsl white ahd plump
b. Hish sieldin~ abilit~-. .....•
c. Goo d s t r-a \-I s t l\e n S t h
do Gaud test weiSht
e. Mid-season rnaturit~
r. Protein levels eQual to Ca~use
s. Susceptible to red leaf

6. Mortide;

B. Kernal white and plump
b. Hish yieldins ability
c. Good straw strength
J. Good test weisht
f? Mid s- E' a S 0 r 1 ni d t U r i t y
f. Good protein levels

12
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Tc;b 1c 1 A:3r 0 nom i c d a L (3 fro nl the Un i for 01 Nor t h I.J est e r-n Stat E' .::; 0 a t
Nu r's e r' '.J :~ r: 0 \.J r; a L the Nor' t h \oJ est e f' I I (.:13 r i c u l t IJ r a 1 F; e sea T' c: h
Center, Kalispell, MT. in 1983. Fi~ld Y-5'----

'I.~. r~L.r·-
\li H ~; l~: 7

OT ~()8

W 76121
CI 7266
NE776131
C1 (;611
DT 307
t~ :/8:286
C1 ?081
I D78:.r.~'c,5
1[1742300
P 0408[1
I[I742608
CI ,'408
W(\ 6394
C I 82t.3
C 1 9263
0·,' ...,""
I J " ~o
I D7 ~i11 70
C I 'n,'?7
1D 75861
C1 9409
r- T
I~ ••• 9252
ID766843
[I 9401

Date see de d : (H" r i 1 18 ,1C;'8 3

lJ{it,IfTY

CI 2874/CAYUSE
S 7886
FIDLER
CORBIT
PIERCE
PARK
S ?E:84
DUMONT
RANDOM
AURORA NYCRR COM
BOR[IER
PORTER
CAYUSE/OTANA
NY 6083-21
MINN. 11-22-22-/
CAYUSE
MENOMINEE
CASCADE
CAYUSE/OTANA
APPALOOSA
CAYUSE/DTANA
NY A-l1
DTANA
K71299/3/0TANA/2
OGLE

No h a r v e s t. t.aken

HEADING
D(..;TE

HEIGH,
HICHES

LODGING 1/
I. SEI.) •

182./ 52.5 S'9.0 c; • (,)
181. (0 C:'.' - .•

" ....1 o •. .I 99.0 9.0
182.0
.• 0"" -,
J.U~"I

181 .7
183.0a
180.1'
lSO.O
177.0b
178.3b
181.7

~~ -;,j':'t..J 9.G9':;' t 0
q o ()
I I. ",,0

s» .0
50.7 7'.0
52.0 9 t fj

C' r-:

/ • V53.1
55.1
54.7
~7 7~~.~
49.1b

~J S' • 0
82.7 8.3
7·S).0 9.0
'7'9.0 o r,

, • v

90 ('.
I • v 9.0

50.0
50.4
31.1
48.4b
48.4b
50.8
55.8

':;9.0 9.0
1BO.3 QC) ,~,, , . "'"

rv rv ~
77 • '.}

'7'.0
181.0
178.0b

,... ~., • v
9.0
9.C.
9.0
9.0

7' 7' + 0
183.7.:: 99.0

99.0
7'9.0

181.0
180.?
180.3
179.7
183.7a
180.7

56.8 99.0 9•'J
r:.- ri .~.•••1.:,.. • -'i 99.0

9':;.0
9.0

30.0
4q Q, . ,

46.7b

rv ~
7 t '"",'

'7'9 • 0 9.0
179.7 99.0

99.0
99.0

.:;' + 0
181. 0
176.70
175.0t.

er '7 L.,.).•..,. J 9.0
't • 0
~ "~ t I (I

44.5b
47.0b 38.0b

X 180.5
F 1/ 7.068
S.E.X •• 811
L.S.D. 2.306
C.V. I. .449

130.7 95.9 ,.., .:.:'
Utd

4.05(, 3.254 6.15
3.947 6.929 .431
11.22 19.70 1.226
3.02 7.22 4 r'~,.7'::'

11 Loos i n s no t e s t /. :0: peT'cent of f'-·lot Lo ds e d r severit'::!:::: drlsle of
lodsing 0 = no lodSinS, 9 = lod~ed to ground

21 F value for variet'::! comparison
a 1 I ndie ate s v s I ue s s i s r, i fie ant 1 '::J Srea t,e r t, h dr, t he C IH:;, C kat Lh t:.' • 05 11:.'v jO'1
bI I fI die ate s val u e s s i 3 n i fie ant 1'::! 1e S 5 t h a rl the c Ill:.' C k d t t h (2 • 05 1eve 1

1



Advanced Yield Trial - Five varieties yielded significantly
greater than Newana, the check variety (77 bu/a), with three of those topping
100 bu/a (MT 8289, Ward and NK 2631). Five varieties also yielded signifi-
cantly less than Newana, among those being Lew, Fortuna and Thatcher. J

83

TITLE: Spring Wheat

PERSONNEL: Vern R. Stewart and Todd K. Keener
Cooperators: Wheat Research Committee, MAES, MSU

USDA-ARS
Montana Wheat Research & Marketing Comm.

SUMMARY:
Advanced Yield Trial - The varieties MT 8289, Ward and NK 2631

all yielded above 100 bu/a, showed low levels of Septoria infection and were
resistant to leaf rust, powdery mildew and lodging.

Western Regional Nursery - Sixteen spring wheat varieties sig-
nificantly out-yielded Owens, the check variety. Most of those varieties
were resistant to both leaf rust and powdery mildew.

INTRODUCTION:
In an effort to continually test new and improved spring wheat

varieties in western Montana variety nurseries are evaluated annually at the
Northwestern Agricultural Research Center. These nurseries, through accumu-
lated years of testing, are the proving grounds for all Montana recommended
spring wheat varieties.

RESULTS:

Test weights ranged from 46.5 to 57.1 Ibs/bu.
ties were significantly higher in test weight with Ward being
ty with a significantly higher yield also. Test weights were
normal due to foliar diseases.

Fourteen varie-
the only varie-
slightly below

Lodging was moderate to severe in seven varieties. Any varie-
ty with lodging percent or severity greater than 19% and 1.56 respectively
was significantly different when compared to Newana, which had no lodging.
As would be expected more severe lodging was seen in plots with low yields
(Lew, Fortuna, Thatcher and MT 8043).

Heading dates varied by variety and since Newana heads a little
later than most varieties there were thirty-one entries which were signifi-
cantly different in heading (earlier).

Leaf rust was light throughout the trial yet five varieties
showed moderate to severe suceptibility to that disease. Marberg, Thatcher,
MT 8228 and MT 8043 were heavily infested with rust.

Septoria was prevalent in this study and was recorded in every
variety. Four varieties showing a significantly less reaction to Septoria,
as compared to Newana, were Ward, Crosby, Vic and Butte.
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Results (cori t t )

Powdery mildew was very light this year. Owens showed the high-
est level of infection (significantly greater in comparison to Newana) of mil-
dew with Waverly and MT 8286 showing moderate reactions.

Western Regional Nursery - Sixteen varieties (ranging from 76.4
bu/a to 92.7 bu/a) yielded significantly higher than the check variety, Owens
(57.8 bu/a). Only one variety yielded so low as to be significantly different
from the check and that was Federation at 34.3 bu/a.

Test weights were generally low for this nursery with the aver-
age being 48.2 Ibs/bu. Eight varieties had significantly higher test weights,
seven of which also had better yields. Waverly, UT 541815, and Federation had
significantly lower test weights.

Approximately half of the entries showed some lodging during the
season with five varieties being severely affected.

Leaf rust was not as prevalent in this nursery yet was recorded
at high levels in seven varieties, most of which were poor yielding varieties.
Septoria was severe in this nursery and recorded in all varieties. The varie-
ties showing the lowest Septoria infection were ID 247 and OR 750573 which had
mild reactions. Eighteen varieties showed resistance to Powdery mildew. Of
the remaining entries five had high susceptibility to powdery mildew (Table 2).

'---
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SPRING WHEAT VARIETIES

SPRING WHEAT VARIETIES RECOMMENDED FOR WESTERN MONTANA

Hard Red Varieties

1. Borah - non-irrigated and irriSated
2. Fortuna - dr~land
3. Newana - dr~land and irrisated
A. PondE·ra - d rv La nd and irrisatet.i
5. Marberg - dr~land and irri~ated

Soft White Variets

1. Owens - dr~land and irrisated
CHARACTERISTICS OF RECOMMENED VARIETIES

Hard Red Varieties

a. Bearded variet~
b. Ver~ hi~h ~ielding abilit~
c. Semi-dwarf t~pe
d. Mediummaturit~
e. Low to fair test weight
f. Resistant to shatterins
s. Resistant to stripe rust
h. Susceptible to leaf rust
i. Resistant to stem rust

2. Fortuna

a. Bearded variet'::l
b. Good '::Iielding abilit~
c. Medium to tall height
d. Medium maturit~
e. High test weight
f. Poor to fair lodging resistance
s. Somewhat susceptible to shattering
h. Resistant to most common races of stem rust
i. Resistant to to most common races of leaf rust
J. Fair to Sood milling and baking Gualit~

"7
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Recommended Sprin~ Wheat Varieties (cont'd)
----------------------------------

3. Neu ari a

b.
Hi~h sieldinS abilits
Semi-dwa~f ~ariety
Hi~h test weisht
Hi~h lod~ing resistance
Good shatterinS resistance
Resistance to stem rust
Moderatel~ susceptible to leaf ,-!j '=" t..

C: •
fj •

e +

f.
s.

4. Porldera

a. Hish ~ieldinS abilits
b. Semi-dwarf variet~
c. Hish test weisht
d. Mid-season maturit~
e. Resistance Lo stem and stripe rust
f. Moderatels resistance to leaf rust

5. Ma roe rS

a. Good ~ielding abilits
b. Serai--ej war f v a riet '.:I

c. Good test weight
d. Mid-season maturits
e. Resistance to ~tem rust
f. Moderatels susceptible to leaf rusl
s . r-loderatel'::!res i st au L to stT'iF"tO'rust

Soft White Varieties

1 • Owe r. s

a. Bearded variets from Idaho
b. Ver'.:!hish ~ieldins ability
c. Semi-dwarf t~pe
d. Medium maturit~
e. Fair test weisht
f. Good straw strensth
s. Good shattering resistance
h. Resistant to stem and stripe rust

"-

a



I e ci e __""":._. fl!3I'OnOfHlC (1<I!.c t lonl the 5r'rirl!l Wheat rtd'.·an~:(:<J Yield Tried 3l'OI,m on the North-
~e~lern Asricultural Research C2nLerl Kalispell, MT, in 1983. Field Ne. Y-5,
:' i:; n d 0 r,;i::E:d o l o C k ci E:' S 1 Soli f OIJr' reF' 1 i c c t, elf IS. F'lot s i ::.E: : :5~ s s • ft.

[IdLe.' seed!:::":: Ili'l'il 18dS'83 Dale harvested! Septe~ber 16, 1983
--------------------------------------------_._-------------------------------------------

VARIU'(
YIELD
BUn,

TEST WT
LBSIlW

.,
t,

LDlIG.
LODG. HEAD
SEVER. DATE

HEIGTH
INCHES

-----------------------------------------------------------------------------------------
IHS289
C115892
NK::!'::Jl
CI17903
hT8213
iH8177
OSLO
CI17S27
ND582
lJF:F' 8-1
C117934
CI17790
CI 1 :;93'J
N T78:;l
C117920
WF:F' 8-30
WI781
MTS202
MT7926
C117910
r:T3~33
CI17789
MrS2S6
MT8017
M18:07
CI17911
MT8282
LLOYD
CI1790~
M1S0S
C!17438
C I 17 ~120
i'1 1 i'O~·Q
••••• '" .6. i 'o.J •••. \..r

C117681

TANAGER'S'-CROSSCM30
W H 1:;[1
rH\;113
t1C;<tl '(
MS2315/MT7'118
t: tl L : F / S c; s: 1
tUI18374 NtiF'B
CfWSBY
ND527/COTE~U'S'!!ERA
MSFRS GERMF'LASM CC A
GLh',riD
l EH
Ol_,{,F
'1::;5 :; / SHE RID (IN
M•.iF: SHPILL
MSFRS GERMF'LASM CC A
N[168 50 iF OF:TUNA
MX ~ 315/IWRf1iH1
rlIr 6 8 1 / MT 68 3 0
I~LEX
ell ~,838/MT7/118
VIe
F'I 1 3 <159 3 .I M T 7 4 ,10
FH34iMT7149
Mx; ~~1 5 / F' 0 Ii IIE R Ii
WIWEF:L Y
F'11345931/MT7440
F'I14h211
OWEI·! ~;
JfIF:f1L '5' INOF,Ar!I~

110.343
102.26<3
100.05a

98.953
98.80a
95.96
95.59
95.17
95.07
Sl4.96
94.32
94.14
91.15
90.80
90.69
89.26
89.19
87.36
87.36
87.02
86.81
86.64
86.21
86. 'J 1
85.51
83 t Ij:

8') so•...• '-1,
O' 7-'v J. • 'OJ I

80.80
80.2'1
79. 'to
79.64
77.01
76.01

55.18
e- 0'"")OtVI·)a

54.62
53.85
55.80a
ct:" ...•,,_
")")./.:.<1
C"-r '1'c-.Jo.JI.J.J
56.00a
56.35a
56.00a
56.05a
54.08
55.30
54.02
54.77
55.603
57.0801
54.15
55.72a
56.10.::
54.72
55.87a
53 t 17
5 L :~3
55.28
47.10c.
4'i.37b
50.230
50,300
50.35b
51.1\:'0
C"l t.-~.J .•...• ..J":

55.~O
ct:' -c_
w~./~I~

.00

.00

.00

.00

.00

.00

.00
30.003

.00

.00
7.50

.0,:'

.00

.00

.00

.00
10.00

.00
7.50

:?8. :'5a
.00

6 .-.c-. .:....)

.00
t ,jo
.00
.00
.00

" .,,. 'JIJ

27.50a
.vv
.00
tell)

.00
2.50

.00

.00

.00

.00

.00

.00

.00
2.00a

.00

.00
C'"

• oJ fJ

.00

.00

.00

.00

.00
1.25

.00
2.00u
') ~/C".•.., •.. ..J<J

.00
7<:., ..;

.00
• C,O
.00
.00
.00
.00

4.2503
.00
.00
.00
.00

"7r:.·, "

177.25b
176.75b
181.50"
179.50
179.00
179.00
175.25b
177.25b
17S.00b
176.000
174.75b
177.25b
176.75b
177.250
179.00
175.00b
177 • :iOb
177.75b
17S.75b
179.00
179.25
17B.50t,
175.750
179.25
174.50b
180.75
177.25b
181.25
179.25
i77.75b
180.00
180.00
177.250
175.50b

38.68
47.83a
42.62a
39.67
38.39
39.76
38.29
48.62a
46.56a
38.68
42.13a
40.453
40.75a
40.16
38.58
38.78
49.02a
37.50
46.56a
47.64a
39.67
50.00a
39.96
39.07·
37.89
40.16
38.09
34.15b
39.57
37.89
33.860
38.39
39.07
42.81a

--------------------------_._------------------------------------------------------------

Ud1DO
NEW;1r);;
F'Ot~[1Er;:~l
BUTTE

1/

00
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Table 1 (con 't)

YIELD TEST WT x LODG. HEAD HEIGTH
'H,F: I ETY BU/t~ U:SlBU LODG. SEVER. DATE INCHES

-----------------------------------------------------------------------------------------
CI17'7'35 CENTA 74.95 56.68a 27.50a 1.758 174.500 45.57a
/'\T8218 C I 15 83B /Mr,RBERG 7'\.71 50.87b 3.75 1.75a 177.50b 41.14a
MT8:7·, PI1345931/MT7336 72.96 52.80 .00 .00 174.75b 37.01
LEADEF: C(.III{,I!ii 71.99 54.00 .00 .00 178.50b 39.57
MT807 J(,R(,L'S'/NOF:Mhi 69.77 51.95 .00 .00 179.00 37.01
5[12861 E U Ii E ~; I', ;' F' F: 0 D t: X 69.76 49.830 68.75<1 5.25<1 17,1.750 39.07
MT814 I~0 F:A Ilr~,1S HA 5 HI 69.21 48.620 48.75() 4.00a 179.00 37.80
MT 218'; AU/MflYri74'S' 68.25 -19.80b .00 .00 178.25b 36.52
hT7819 4 553!FORT U~I(, 64.76 19.100 72.25a 6.00.1 179.25 40.06
C117829 MM:BERG 63.37 52.48 2.50 .50 174.75b 39.57
CI17429 LEW 62.290 54.38 7 -c -. c.-_, , ,'1:_ 181.50 47.9301I •••.•.t / ,J ci o. I ~c
C113596 FOF:TUI'h~ 61.15b 53.<13 72.50a 6.253 178.50b 47.44a
C110003 TH{-\TCHEF: 59.050 52.93 43.75a 3.25<3 178.250 50.59a
MT82::8 Cl15838/MT7418 56.020 52.17 .00 .00 176.75b 38.78
MT8043 PK176!ISI/MT7149 54.00b 46.48b 55.00i:: 4.25a 179.00 41.73a

X 82.31 53.45 12.01 1. 09 177.82 41.04
F '1 r 4.~1** 15.85**11.13**11.66** 11'.49**39.19**.:..1

S.E.X. 6.18 .68 6.76 1:"' .43 .67• ..JO

L.S.D. 17.28 1. 89 18.89 1. 56 1. ::1 1.87
C • I) t ;~ 7.51 1. 26 56.28 51.18 .24 1.63

1/ Ch \2 C k 'J a i' i e L:
F value for VJri0t~ cOffiparison
Indicates stJtistical si~nificance at the .01 level
'Jal'Jes s i an i f ic an t l s s re o t e r than Lhc che ck at tile .05 l eve l
Value~ si~nificJntls less than the ch~ck at the .05 le~el

"j :
~I

H
a/
b/

(

.d



T.:lble __ ~_. (drUn;jllilC ')3ta fronl the Sprilis WheaL lio'.'anciO',j Yield Lr i e l Sl'uwn on Lh e rlcl'lhlo/<?sLe('n 1~~Hi- (.0
t.: .J1 L:J:.<.11 R~ 5 2.3 r c h Cto'n t e r, i<.3 1 i s p e 11, MT. i n 19 8 3 • Fie 1d ~~o . '( - 5, I' a rllj 0 IIIi ;:e d b 10 c k oje s i !Hu }o< ,>

four replIcations. Plot siz~: 32 s~. fL.

D~le ~c0ded: April 18,1983 Dale harvested! SepLember 16, 1983
----------------------------------------------------------------------------------------------------

l)tlk I En

***** se2 footnotes for disease ratin~s at end of table*~**
RUST RUST SEPT. SEPT. SEPT. MILDEW MILDEW MILDEW

Z PLOT SEV. % PLOT SEVER. STAGE % PLOT SEVER. STAGE
------------------------------------------------------------------._---------------------------------
MT8289
CI15892
NK2631
CI1790'J
iH8213
~iT8177
OSLO
Cl17827

;
tiD58:
WF:F' 8-1
CI1793,1
CI17790
C115930
MT7836
C117920
WF:F 3-30
~H731
MT8202
MT7926
C!17910
ViT8233
CI17789
iH3286
iH8Q17
MTS207
C117911
MT32G2
LLO,([I
C117904
MT808
CI17433
CI1742i~
C11/828
C1 176~:i

T~NAGER:S/-CROSSC"30
1..J1:1F:D
N!<715
MCK;I(
rl S 2 3 1 5,. j-l 1 7 '11 8
KIILI F / S 6 9 :: i
il {I 13:; ;:'4 N(rF'B
CfWSBY
ND527'CGTEAU'S'//ERA
MSFRS GERMPLASM CC A
GU{l~,fi
LEi'1
OLtiF
~ 5:; 3 ;' SHE f.. I D(, N
Mil~:SHM,L
MSFRS GER~PLASM CC ~
N r~6 S 5 ij.:r 0 F:T U il A
1'1:\2 315/ NOR ,'Ii'i::
llD681 /i'lT ~,830
'I t:' ••1-1 ~ s , ,f,

C1 15S3B/i'lT7 418
vrc
FI13.'t::;93:':117·\'h,
r B .; :. 4 ;' M T :: 1 ,: !i
M X 2 3 1~ ...F'at![IERr:
WAVEF:U
P 1 13 'IS 9 31/ MT 74·10
F11476211
OWENS
JI:IF:?IL • S ' /tWF:MlA
UINDO
HEWf1t;(:
F'ONDE R',~,
BUTTE

11

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
74.25a

.00

.00

.00

.00

.00

.00

.00.\..{)

.00
47.25a
48.50a

7.50
.00

12.50
.00
.00
.00
.00
.00
.00

15.C'Oa
.00
.00

.00

.00
2.:;0
..,. ""7C"c . . ..;
1. 25

.00
5.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

17.50b
12.50b
41. 25
25.00
67.50
63.75
70.00
10.00b
61.25
e- "} C'.}~.~.}

6.25
7.50

10.00
6 ~Jr:.~.}

11. 25
7.50

13.75
6.25

13.75
• '"'co • .:.}
, -, C'O •..:.~

1'i c:~~'vV
8.75

16.~5
10.00
10.00
"'l') CO'''-...Ji.....~va

8.75
7.50

11. 25
17.50a

3.75
13.75
12.50
l'i 1:'"~ •.Vi)

6.25
11. 25
11. 25

6.25
13.75
20.00a

7.50
7.50
6.25

6.00
4.50b
6.00
5.75
7.00
7.25
7.25
5.25b
6.75
7 ...., c:, •.... ...,

6.50
7 '1t::'-oj
7 -, coI. I..J

:~ t 00
7.00
-. ~ e-
,. t ••••.J
..,7C
I •.I .J

• '1C'0 ••.."'"
6.50
7.50
7.00
3.750
7.75
8.00
7.75
7.25
7.00
7.75
6.50
7.00
7.75
6.75
6.75
5.25b

1. 25
5.00

15.00
1 r, I:'.~,J

.00

.00

.00
18.75

.00

.00
35.00a

.00

.00
41.250
23.75a

75.003
.00
.00

1.25
.00
.00

.00

.00

.00

.00

.00

.00
1. 25
1. 25
6.25a
1. 25

.00b

.OOb

.00b
1. 25
1. 50
1.50
1. 25

.00b

.00b

.00b

.00b

.00b

.00b

.00b

.00b

.00b

.00b

.00b
2.00

.00b
• 'JOb
.00b

2.75
.00b
.00b

4.00
1.75

.00b
7.50

.00b

.00b
2.25

.00b

.00b
--------------------_._----------------------------------------------_ .._-----------------------------

(

t.t,
+ "V 45.00
t (;-) 76.25

~17..25
-,-. -,t='
I .j • i ..J

.00)
, .•.••..•• C"e~ • I..;
~~ ~c:u •...••..v

.00 '74.50<3

.00

.00

.00

48.75
42.50
57.50

.00 7'7'.75
5.00b

.00

.00

.00

.00

.0)0

91.25,3
E:7.5Ijd

94.5'·)13
67.25
57.50
85.00<1
32.50
83.75e;
94.50"
32.50
80.00
16.250

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.oo
1. 25

.00

.00
.00
.00
.00

• '1C'o ••. ..Ja
.00
.00

5.00
2.50

.00
10.003

.00

.00
1. 25

.00

.00

.00

\



(

Table 2 (con 't)

------------------------,,-------------------,,-------------------------------------------------------
1)t',F-:I£::TY

.~tt* SQe foolnotes for disease ratings al end of lable'.'*
RUST RUST SEPT. SEPT. SEPT. MILDEW MILDEW MILDEW

Z PLOT SEV, % PLOT SEVER. SrnGE ~ PLOT SEVER. STAGE
----------------------------------------------------------------------------------------------------
CI17935 C[I-;T,', .00 .00 l:?~Ob 5.00 6.0') Or' .00 .00b• Jiff5218 ell 5 8 3 E: ;' M t~'E ~:ERG 24.7513 5. ':10 C"..... e-v- 7.50 6.25 .00 •':10 .GOb..;i • ,JIJ
MT8:::~-1 FI 124::;','3[/MT7336 • o ':' .GO 99.003 48.7:;3 8.00 .00 .00 .OObLUIIIEF; c; 1', N~I[II; .00 .00 ., 'it: 10.00 7.50 oo .00 .00bo I •• ':J

• vMT8 ..)7 J,~,F:(IL.'5! :liOR(iIHI .00 .00 78.~O 20.0003 7. \)0 .00 .00 .00b5D2;61 :: U F:E ;.;(., / F' F. 0 [1,'1:< .00 .00 99.00.3 35.00a 8.00 .00 .00 .0ObMT314 110 i·: ,'1Il'~L'S H (, S H I .00 .00 "71 ., C" 12.50 7.00 .00 .00 .OOb' ~ ._uMT8184 (lU/M';Yr,('·\' S' .00 .00 99.00a 38.75.3 8.00 .00 .00 .00bi-IT7819 4~,53/F n;::'~UiI (I 20.00 1. 25 81. C'O 1') C"", -, 'c- .00 .00 .00b.•..•J'V I • -...;CI17829 Ii {, F:f: E kG 99.003 45.00d 94.2503 11,25 3.00 .00 .00 .00bCl17429 LEW .00 .00 66.~5 10.00 6.~5 .00 .00 .00bCI135% FORT Utit, .00 .00 99.003 17.50.1 8.00 .00 .00 .00t,CI10003 1hf; TCHE~; 99.008 32.50B 84.75a 18.75~ 7.75 ~3,75a 7.50., 2.75i~(82:!3 CI15S33.'rnil18 99,OOa 60.00a 95.75a 20.00a 8.00 or". .00 .00b· "MTG042, F'j', 1 -;:6 / / S :;-:' ,1 i :-:1 It 9 99.003 36.25~ 96.75a 18.753 8.00 .00 .00 ,.00b
----------------------------------------------------------------------------------------------------

x 1.2.87 -\ ~,- cA. ;;C' 13.:24 6.96 4.92 .89 .58,...:,j

13.59*~13.6:~l 6.56t* 6.47.* 3.99** 3.80tl 2.17** 2.96**
S.Ot, .. , 10.61 "1 c- • ·17 7.07 1.50 .29v t ,-" •••• .J,~::~.54 9.42 21'.66 S· • B6 • ~'i 19.7:5 4.19 "') :-:'1 .0.:.. ••.,~u

62.64 79.54 16.A2 'Ii. ,-: 6.80 143.52 167.95 137.14&.\J.uv

F 'i'_t

s. c: . ::< t

L, S f D f

C, IJ. ;,;

1/ Che2~ ~~rl~l~
'1 / F', C:; 1u \! f v f' -,. ..:l r ie t '-! C c) r.i P ~ ~- i so r I

.U 1r;oj i t: ~!.~!'" :.;t d Ll ., t i.,,1 -: l :..i"I .•.fie d [I L' ~: ;:) L Lhe. 01 1(:','£,1
i~/ I,:o;lu.,·:, ·,,:;'s[;lfic,;:.1.,J'::,; ~i'I:;:;t(:"~·tel;:;" the c:hecl~, at ihl2 .';)5 leve l
o ,: 1.,1 J 11...: :~. -: ~.i:~rii,f 1C' J (I ;~1~ 1C~ .. '.:,. t. h ..;:q.j Li-j ::.: c h (:i C k d t t 11 e • 0:; 1eve 1

:tft ;:-OOTrlGES :-Or-: [I! SU,SE f:Ji-j HIGS ~:t1.

L(:.;;f r c s t . :; ::'l~t " rc rc cu L rLo t ':'r,fc~l:led wilil di'~£''';'''(' \ F'I~L'ci;"liJ r ec ond it e
L l:-.:it' r' U s l, s \::,,'~.r i i 'J -: 8 -,:e r 0: :;; (' 1E: ;;; f c i E' d ( Fe: C f' rd, :' i r. f ~'("t E'db,,: t i'l (. rl i s f' is S 10'
S l,' r,·l. ;,; ;',lo l " ~.;:>r C (I n ~ r"1 \J l i n f (!C l t' oj ;.j i Lh d i; I?.J S e 0: S '-"r·;Lo r iJ '; P P • i
SI:.'/-'t.. ~;L";(! I'. : ii',' (I t' :;::it.' 1~',:'f j ro a ( 1"2 rc or.t ) i nf.::'~·t.(?,~ b'J lj'I(' .: i.'"ea':;2
So rt . s t a ~;C' :,: S '" d ~jto' 0 f d £"",' t: 1,jH: ~;e n t. 0 f ii", e d i S'2 <:; S L' r 1 - '7 '::;Cc:1e, 1:; c I' 01.,;.: i r, f [,C iE' d, S ::- he 0 dirt fee l e oj
1":i 1 :j 10'\.! ;.; f' 1u t -; r'c' r, t' I ; L f] C; t. i f; fee t \? ,j ••i l. il .ji s e ;'3".;;2 ( E r 'J':; i? i-I 2 ..::i r .3 ,0. i;';is )
Mil de OJ .:, e '0' t: r , ::; a',' 2 j <, S l: J (! c.,i ti: €' a ( t- C r-c (,r,t, j i r, f E: C l £' oj b 'j t h (. ~ l ::; e c;s ,'~
Mildew StJ~2 - ~Laje uf J~~LloP~ffient of Lhe disease, 1-9 scaler 1= crown inf~ctcd, 9 = hea~ !nf~cted

~
~.



./

~tJ

~~ ,0_~_. Agronomic dala from the Western Regional Sprin~ Uheat Nurser~ srown on the
Northwestern Agricultural Research Center, Kalispell,MT in 1983. Field No.
Y-S, randomized block design, four replications. Plot size: 32 sa. ft.

Wt;7C :'4
c-..:<i'., .. ,.,-"
~ ~ti071.V,

c-OF:791432
CI 17903
WA6C117
H(~ft7
'JA6?18
O~,St.558
ID236
Or~?5'J573
UT2746
WAl075
WAo91'?
OF:S,n~21
trJA6;:'16
C117~'11
ID246
j,4.1~50
OF:S~·367
Wf;7076
1[1227
WA70n
1D263
1[1:53
WA6831
ID249
1D248
UT209
Ifill';
1-~·'""\'.""\l:":'·:"':

Date seeded: April 18, 1983

t.JAF:IETY

PTM70/WA6021,BRONS/K
POTAM70iWA6021,K7905
HORr\/YMH/Kr,i/ IBB
MO:fW
POTAM70/WA6021,K7905
TZPP/AN3!iB6l-136AB
POTAM70/WA6021,K7905
5T59581 Ar:ANA
FBRIS/BBlIi4/7*SFL/3
eTK/eNOIIEMU
UTAH W498-165!BORAH
K73579 iBOF:AH
POTAM70!WA6021,K7905
HOEtUY1'iH/KAI lBB
POTAM70/W~6021,K7905
W;NEF:LY
~1 I/4l7*SF1I3/AS/FR
AE;EF;DEEN SELrI
CTUCNO//EMU
K74153/WA60961/ATL66
ID0067t2/BB'5'RESEL.
PTM70/WA6021,BRONS/K
ABERDEeN SELN
ABEF:DEEri SELN
POTAM70!WA6021;K7?05
ABEF:IiEE'NSELN
ABERDEEN S::Ul
UTAH W498-259/PROSPU
ABEF:DEEN SELN
AE.EF:DEEN SELN

~
UT541774 B~NNOCK/738-274-1
UT541842 3~NNOCK/738-:74-1
't ..•.-:-c~.-"\r.~
l.i j ., ;.A. ;-.J '1

!D23S
UT541815
C14734

BANNOCK!738-274-1
BORAH/3/MRNI/F'j!S!/S
BANNOCK!738-274-1
FEDERATION

X
F 4/
S.E.X.
L.S.D ..
c. V. x

21
2/
21
11
11
21
'i 1••• 1

11
1/
21
'1 I••• 1

21
1 •• 1

21
11

Date harvested: Septe~ber 20, 1983

YIELD TEST WT HEADING
BU/A LBS./BU DATE

'1'•.. /
2/
21
1/

92.70a
.""'~ or: ....
7 ~ t '-'\oJW
rvr- ••.t."'
7'J. V...; 3

'1'_I

r-.... ':",
0/ • .;, a
8,:'.65.3

51.7003
49.57
49.47
51 t 9,:ia
52.07a
52.133
50.13
50.57a
48,':'3
'l8.53
49.9')
50.70a
48.7,:;
47~83
51.43a
44; 130
~,-: :,"'0....1', •. v .•...

40 ',-:" ,";"-..J
4 7 • ?;j

48.50
46.57
41; .83
54.1'ja
48.17
'15.47
45.40
·\5. :33
44.S7
45.57
47.47
·t7 • ~tt:j
45 •.c;~
47.:'-:'
44.77
·i5.E:3
44.2::c:
43.330

71.07 42.24
4.29** 5.64**
6.41 1.10

.18.08 3.10
9.02 2.28

180.,57
181.00
180.67
lS0~33
180.67
184.00a
18(/ t 67
178.67b
185.67a
181.673
130 .33
177.67b
laO.t.7
179.33
179.33
132.00a
119.:53
"f"Ir.' L .•.•-
.10"';.,-,/d

184+~33
179 .33
182.67.3
181.(;0
181. ')0
180.33
180.33
183.00.3
101 C,-,.•v.t....,JO
1:::1.1:'0
180.33
1 ':),-j r-r.
•• \w••••• t v •.••.

180. (:0)

1"77' . t,:,'~'

178,OC.'b
179.33
17.5.0Gb
180 t ':I(j

176; ,:,":<b

180.3?

x
LODGING

8.330
.00b
• ,,}t.v'O

.GOb
1 t t.7b

.00b
53.33

.oce

.O'JO
5,')00
1.i.)i ..,'b

5.'JOo
.1)0b
.OOb

6.670
"JOb
.0')0
.•IJ',}(:

.00b
'=' 1 c -:'-'4 .v, a

.OO\.1
~1 .-
.':' ••.t 0/

.00b

.(lOO
21. 67

.00b
, ~,

• 'J '.J 0

3.330
",:•., 'z>:
_ •••'" ','J

S't.33,;
-s.oo
13.33b
-;4.67a

LODGING HEISTH
SEVER. INCHES

1.67b
.00b
.OOb
.O'jb

1.330
.GOb

L ~ ~
'..J.'JV

,1.,)1",,0

.':'0b
1.0C'o

•7'•o. (1

2.33b
.00b
.0('0

2.0':-0
• iJ',)D

.OOb

.OOt,

.Oeb
c: i.7
o..It\.JJ

.00b
4.67
.oce
i ':1':'0

4 t·r.
• w 0,/

.00b
~.,..

.• ",J',)0

1.00b
"') -:i~. ..., •..~
?O(!a
t:' .-.;.0/
4.33
E:.33

38.06
~,... 1"'\-
~c •.o~}

34.380
41. 213
40.55
41.08a
37.80
35.56b
44.49-3
41.083
39.11
:=,8.71
40.1 ~
37.66
40.t.8
37.30
39.63
4':'.55
T;'.76
37.66
39.50
38.98
44.093
3a.85

.....J

1 rlC'
a. t 7·.)

28.77** 11.77** 5.?8t*
.40 8.36 1.08

'7 --
'J. V.j1 1,

••••••• <o.J

-'1.".~~

1/ Hard red spring wheet ~ariet~
2/ Soft whi~e sprin~ wheat variel~
31 Check ~ariet~
4/ F~alue for variet~ co~parison
.y: Ind icc te s s t st i s t ice l s ian i f' icor.ce <;t the .')1 1r:",'21

:.IJlfJes :t::!i";if.tc:.:·rltl·.~ ;:;!'e3ter ·~..h...sfl 1.••he c:-it~\:k ';~".1 :ne ,';):5 It?';(:ol

1/
21
1/
21
1/
1 !..,

r'\r'" •.••-c;.;./':'3

83.28a
82.42a
:31.23a
81.05a
80.97a
SO.40a
79.2/a
77.98a

11
2/
"' I.::./

2/ 76.933

::,' '.:a':"J!.?s ';,~ Ji'll fi c:..'.~.l·,:; ~.?·jS i.•;i.3!,j t;I~1 C:-I~_}:~'~.:.:!" L;-,~ ,,)-:: I::""'I-?l

76.43.;;
74.'JO
73.57
..,1 ":l/ .•.•~u
69.15
z o '1 '7
1-'0. ~"""

67.40
" "t.-0.:>.0..;
,~,:St33
£r' •.••.•IJ.Jt//
t.4.53
,::Jl.:~2
i.1 r.c-w_"vV
60.50

2/ 3/ 57.8:2
52.87

1/ ~6.6a
1/ 56.55
1/

1/
li
2/

{ "t:', • I.)..;

!:':'l o~.J __ t \oJ I

t"""J -.,,..
•••.: .•.•• + I \}

52,.5:3
34.25~

38.45
41.73a
::'8.21
43.83a
41.73a
36.22
-;r. ,lC",..Je. ,"'"
A ~ :1-,.J. •.•..•.LCi

41, ')E.3

S.00~ 1.670 40.55
79.67a 6.33 37.01

,O('b. .(.'(.'0 4ij~94~
~c.~7 4,33 48.69a

:.:. ..:~
.1.'-'."""1..1

")7 r:;
•••. ..J •• '.J'~

50.11:1 :;5, ')3

-r: Co£:'~7. ,-,,_I

9.40U
c-:

.VI

2.44
2.17



9l':I:
Td""l" 4 tt-.o'·cr,(;·r·ll·'-· I":~l" (r'~r TI'~' 1·~L....s t e r n :;""··'L·'I····1 Cr'I';r,';' :I~~,_:.I ·'··· ..-l'I·~' <·"0'''' or, t~"ej ••• '1::" • ' __ I " ••.. ..JC· •. , • \...I" .••. '_ •••. -' L • "I;'"....I,£.' ,-:.'. ",-,"r •.••••••• II •••. '__ \. 1'<..1 _' -'..,J' "",. ,.1

Norihwed.ur; ({sric.ul'!..lJr2: F:E'·;2.:rc:h C!:'rlterr t:;aliSr'E':ld'i: if I 17'82,. Fie:d N8.
y-S, randomized blc~~ desiSn, four reFlications. Plol size: ~2 S8. ft.

"-....-

i.H:7074
Wt16;'2C
Cii=:791422
,-.-:- ~-:';:ri ~
••••.••. .I..- I 'V .••'

i;J?l~.9:::-
IL!:!4:
WA6'?lS
ORSt,55E
ID236
OF:750573
UT2746
wA707S
WH6919
ORS44421
WA6916
C117911
1D246
1D250
ORS6367
Wi;70,'t.
ID227
WA7073
ID263
11:258
WA6831
ID249
ID248
UT207'
ILi174
1D262
C117904
UT541774
UTS41842
UT541954
IDn8
UT541815
C14734

Date seeded! Ar'ril 18, 1983

tj{iF:IET'{

P~M70;~A60=1IB~OHS;~
POTAM70!W~60::,~7905
HORK!YMH/KA!!BB
MCKAY
r ]:·?IM7C'/WA6f..-,21 f ~~77·(:'~
TZF'r;A~3!!B61-136;:B
PCTAM70!W~60:1,K7905
ST5958!ARANA
FBR!5!BBII!4/7tSFL/3
CTK/CNOI/EMU
UTAH W49S-165/BORAH
K73579/BORAH
POTAM70/WA6021,K7905
HOR~JYMH!KA/ /BB
POTAM70/WA6021rK7905
WAVERLY
BBII/4/7*SFl/3/AS/FR
ABERDEEN SELN
CTK!CNO//EMU
K74153/WA60961/ATL66
ID0067*2/BB'5'RESEL.
PTM70/WA6021rBRONS!K
ABERDEEN SELN
ABERDEEN SELN
POTAM70/WA6021,K7905
ABERDEEN SELN
ABERDEEN SELN
UTAH W498-259!PROSPU
ABERDEEN SELN
ABERDEEN SELN
OWENS
BANNOCK/738-274-1
BANNOCK/738-274-1
BANNOCK/738-274-1
BORAHi3/MRNi/PJ'S'/G
BANNOCK/738-274-1
FEDERATION
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Table _~_. Summars of the Western ReSional Spring Wh~at Nurser~ ~ields Srown at the

Northwestern Agricultural Research Center, Kalispell, HT 1979-1983.

Cl or
State No. Variet~ 1979 1980 1981 1982 1983 x

Stat
~I'S.

7-
Owens

----------------------------------------~-----------------------------------------------
C1
C1
CI
UT 541774
WA
IIi
ID
WA
WA
WA

4734
17904
17903

6831
236
247

6919
6920
6918
6917
6916

to,
Wt'l

WA
UT
m
C1
IIi
UT
ID
WA 7074
OF: 791432
OF:
OR
WA
OR
IV
OR
WA
WA
1[1
1[1
1D
ID

209
246

17911
227

2746
238

56558
750573

7075
544421

250
56367

7076
7073

263
258
249
248

ID 174
1[1 262
UT 541842
UT 541954
UT 541815

'-.....-.

Federation 78.2
O~ens 114.8
Mcka~
Bannock/738-274-1
Potam 70/WA 6021
FLR/5/BBII/4/7*SFL/3/AS
Complex Pedigree
Potam 70/WA 6021, K790
Potam 70/WA 6021, K790
Potam 70/WA 6021, ~790
Potam 70/WA 6021, K790
Potam 70/WA 6021, K790
Utah WA 498-256/Prospur
Complex Pedigree
Wayerl~
Complex PediSree
Utah W498-165/Borah
Complex Pedigree
PlM70/WA 6021.BRUNS/K
HORK/YHH/KAIIBB
ST 5958/ARANA
CTK/CNOIIEMU
K 73579/BORAH
HORK/YMH/KA//BB
ABERDEEN SELN.
ClK/CND/EMU
K74153/WA609611ATL66
PTM70/WA 6021.BRUNS/K
ABERDEEN SELN.
ABERDEEN SELN.
ABERDEEN SELN.
ABERDEEN SELN.
ABERDEEN SELN.
ABERDEEN SELN.
BANNOCK/738-274-1
BANNOCK/738-274-1
BANNOCK/738-274-1

1

45.2
93.9
98.1
C" r,7'::' • .:..

42.4
73.5
93. 'f
65.1
95.0
i'4. :.:

37'.3
114.7
112.0
111.3
109.1
131.3
129.8
129.0
127.6
127.0
126.6
126.6
116.0
112.9
106.7

99.7
89.5
85.3

34.3
57.8
87.6
L' ...,
..I 0 • /

65.8
81.2
85.7
79.3
91.9
83.3
86.7
76.9
61.1
74.0
76.4
68.1
81.0
52.7
90.7
90.1
82.4
81.1
78.0
78.0
73.6
71.4
69.2
67.4
66.7
66.3
64.5
64.3
60.5
58.9
56.6
52.9
52.6

51.9
90.9
97.7'
81.3
90.0
93.6

107.8
104.2
109.8
H)5.2
106.7
101.8

88.6
93.5
91.6
83.9
85.3
69.0
90.7
90.1
82.4
81.1
78.0
78.0
73.6
71.4
69.2
67.4
66.7
66.3
64.5
64.3
60.5
58.9
56.6
52.9
52.6

5
5
4

c:-~..1/

100
115

96
110
116
125

4
3
3
2
2 121

127
1??--124
118
103
108
106

97
99
80

157
156
142
140
139
135
127
124
119
117
115
115
112
112
105
102

2
e-,.::.

2
2
2
".::
2
2
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

98
98
91
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Western Regional Hard Red Winter Wheat Nursery
(1) Kalispell
(2) Stillwater -'

9'

PROJECT TITLE: Winter ~fueat Variety Tri&ls (1983) -----

PERSONNEL: Leader: Vern R. Stewart
Cooperators: G. A. Taylor, P&SS, MSU

J. A. Hoffman, USDA-ARS, Logan, UT
Technician: Todd K. Keener
Cooperating Agencies:

Montana Wheat Research Committee
Montana Wheat Research & Marketing Comm.
Montana Cooperative Extension Service

SUMMARY:

Winrdige continues to perform well. It surpassed all other named
hard red varieties in yield, test weight and disease resistance. MT77066
also performed well in comparison to other hard red winter wheat, but was
more susceptible to lodging.

Luke continues to out-yield most of the white wheats in drier lo-
cations of northwestern Montana. In higher moisture areas Luke looses yield
potential because of lodging. Daws, Crew and Lewjain which have stronger
straw, yield more than Luke under higher moisture conditions. Dwarf smut
evaluations were limited because there was not continuous snow cover during
the winter. The open winter did provide an opportunity to determine the win-
ter hardiness of varieties tested.

-/

In the western Montana off station nurseries Winridge was the hard
red winter wheat variety which performed best. Tyee, Luke, Lewjain and
Stephens soft white varieties were high yielding lines. Lewjain and Luke
were about equal for yield but Lewjain had a higher test weight. Winridge
was higher in both yield and test weight when compared to Crest.

INTRODUCTION:

To determine the adaptability of new and introduced winter wheat
varieties for Montana, the Western Regional Winter Wheat Nurseries are grown
in several locations throughout the state. These nurseries are cooperative
trials with the USDA-ARS in the Pacific Northwest. The main thrust of these
variety trials is to find lines that are resistant to dwarf smut (Tilletia
controversa Kuhn) and stripe rust (Puccinia striiformis West).

Off station variety testing provides evaluation of varieties
against the varied growing conditions that exist in western Montana. Two
nurseries were grown in the 1982-83 season consisting of 10 soft white and
6 hard red winter wheat varieties.

1983 Hinter v.TheatNurseries:
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1983 Winter Wheat Nurseries (con't):

Western Regional White Winter Wheat Nursery
(1) Kalispell
(2) Stillwater

Off Station Winter Wheat Trials
(1) Sanders County
(2) Lake County

RESULTS:

Western Regional Hard Red Winter Wheat Nursery - Kalispell

Yields were a little lower than the 1982 season. These high
yields reflect a mild winter, good seasonal moisture, and the low incidence
of plan~ diseases throughout the trial. The check variety, Crest yielded
well below the mean at 76.1 bu/a. Seventeen varieties that were tested
yielded significantly greater than Crest (Table 1).

Test weights were low in comparison to previous years. Only
one variety had a test weight significantly less than Crest.

Although TCK Smut infection was very slight in the winter
wheat studies this year all but five varieties showed some symptoms of the
disease. The five lines demonstrating resistance to TCK were UT132569,
UT132712, ID0217, ID0260 and ID0216.

Weather conditions at maturity were conducive to lodging. All
but 11 of the varieties showed some degree of lodging. Severely lodged plots
were lower in yield.

Western Regional Hard Red Winter Wheat Nursery - Stillwater

Yields for the Stillwater location were also less than the pre-
vious year, yet normal for this area. Four varieties yielded significantly
more than the check variety, Crest. These were ID245 (81.95 bu/a), Winridge
(80.41 bu/a), OR792 (79.41 bu/a) and UT132569 (79.34 bu/a).

Test weights averaged 57.14 Ibs/bu with four varieties being
significantly lower than the check. Test weights on the whole were less than
those of previous years.

Winter kill was observed in several varieties but stand loss
did not exceed 5% except for ID261.

Five varieties were significantly higher in lodging than Crest.

TCK smut was observed in only six varieties and did not occur
above the .5% infection level.

The incidence of leaf rust (Puccinia recondita) was high and



-'

t

9

Results (con't):

all varieties showed some infection. Those varieties showing some resistance
were ID3518, Weston and UT125327. The rust infection came late in the season
and therefore yields were not greatly effected. Table 2.

----'

Western Regional White Winter Wheat Nursery - Kalispell

Five varieties yielding significantly more than Luke, the
check, were ORcw8113 (128.89 bu/a), WA6698 (124.24 bu/a), OR8188 (123.21 bu/a),
OR68007 (121.62 bu/a) and WA6912 (118.30 bu/a). The average yield for the
nursery was 104.08 bu/a.

The only variety exceeding 60 1bs/bu for test weight was WA6996.
Several of the varieties having significantly less test weights than Luke also
had yields less than Luke.

Smut levels were not observed above 1% except in the case of
Elgin at 1.38%. Ten varieties showed no signs of smut at all.

Lodging was not prevalent throughout the nursery, yet was severe
in seven varieties. Table 3.

Western White Regional Winter Wheat - Stillwater

Luke was one of the highest yielding varieties this year at
Stillwater. The average yield was 20 bushels less than last year and 10 bushels
less than 1981. Sixteen varieties yielded significantly less than the check
variety, Luke. ~

Fourteen varieties had test weights significantly greater than
Luke yet none were above 60 Ibs/bu. Table 4.

Winter kill was higher in the white winter wheats when compared
to the hard reds. Most lines showed stand reductions because of winter injury.
Stands varied from 52.5% to 99.7% survival.

WA6915, Kharkof and OR7996 were severely lodged.

Leaf rust was observed in all varieties and was very severe
(above 75% infection) in seven of the varieties. ID7956 showed the greatest
resistance to leaf rust having only 5% infection. Yields were not greatly ef-
fected by the disease because it occurred late in the season.

Off Station - Sanders County

Excellent yields were harvested from this nursery with yields
ranging from 82.5 bu/a to 110.1 bu/a. The top four yielding varieties were
white wheats with Tyee being the highest at 110.1 bu/a. Five out of the six
hard red winter wheat varieties tested yielded significantly less than Luke.

Test weights averaged about 57.7 Ibs/bu with only one variety
exceeding 60 Ibs/bu (Weston at 60.42 Ibs/bu). Table 5.
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Off Station - Lake County

'-...-- The hard red winter wheat variety Winridge was highest in yield
at this location. Next in yields were five soft white winter varieties which
ranged in yield from 69 bu/a to 73 bu/a. Luke at this location was fourth in
yield as it was in Sanders County. ~able 6.

There were 11 varieties having test weights significantly less
than Luke while Lewjain at 60.52 Ibs/bu was significantly higher than Luke.
Table o.

--
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WINTER WHEAT VARIETIES

~INTER WHEAT VARIETIES RECOMMENDED FOR WEST~RN MONTANA

Hard Red Varieties

1. Crest - drsland
2. Winalla - dr~land
3. Che~enne - drsland
4. Winridge - ~r~IEnd

Soft White Varieties

1. Luke - Dr~land or irrisated

:HARACTERISTICS OF RECOMMENDED VARIETIES

1. CT'est

a. B~arded variet~, d~veloped in Montaha
b. Hish ~ieldin~ potential in dwarf smut arId stripe rust

areas ~
c. Tall t~pe
d. Maturit~ - earl~ to mid-season
e. Good test weight
f. Weak straw strength
g. Moderate shatter ins resistance
h. Resistant to stripe rust
i. Moderate resistance to dwarf smut
J. Susceptible to stem rust and sawfls infestaticin
k. Not extremel~ winter hard~
1. Adeauate milling and baking Dualit~

2. Winalta

a. Bearded variet~
b. Fair ~ielding
c. Tall t~pe
d. Maturit~ - earl~ to mid season
e. Goud test weight
f. Weak straw strength
s. Good shattering resistance
h. Susceptible to dwarf smut and sawfl~ infestations
i. Resistant to stripe rust
J. Moderate rsistance to stem rust

9
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Recommended Winter Wheat Varieties (cant/d)

3 • C he'::)e rln e

a. Bearded variet~
to. Good s i e Ld i ns
c. Tall t':>pe
d. Maturit':l - earl~ to mid season
e. Good test weisht
f. Weak straw strength
3. Susceptible to ":;hatter"irls
h. Moderate resistant to strip~ rust
i . Suse e p t ito 1e to d war"f ":;nlIJ t., s t <::.' III r IJ S t a rld saw f 1 '::l

infestation
J. Good millins and baking Dualities

4. Winridse

a. Hish '::>ieldingability
b. Tall t':lpe

"c. Good test weight
d. Resistant to shattering
e. Resistant to 10dginS
f. ResistanL to dwarf smut, stripe rust and cephalosporium

stripe
g. Winter hard,::>
h. Acceptable protein, milling and baking Dualities

Soft White Variet'::>

1. Luke
a. Bearded variet'::>
b. Good s i e Lc i n s
c. Semi-dwarf t,::>pe
d. Mat u r i t s - 111 ids C? as 0 rI
e. Fair test weisht
f. Poor to fair straw strength
9. Resistant to shattering
h. Resistant to dwarf smut ~nd stripe rust
i. Foot rot tolerant
J. Goo d b ak i ns and IIi i 11 t ns ous 1 it';!for c akef 1a 1 I T' S

10



••••••
o

'[

-----------------------------------------------------------------------------------------------------
LOnG.
FRE',' •

1.38io __1. __. ;·,~/'u::u;!,lC lid:,o frl!r., thl? Wi'st.l?rr: Re s i on s I Hard F:~:j Wi;-,ter- Wi-feat t~t.;rser':;j 3rQWr; on the
tior-tr;\.Ji?stelr, (·;sr-icIJIlIJj·cd F:€-Si=el'c:h Cert"!,(;o,· c;i t\i'!lisr'~l1, iH. in 1983. F:a~ld(;ni block
dL':;.i~r" flllJl' r e i-Li c a t l un s , Field no . E-2.

D~L0 seeded: S~p~e~ber 21,1982 Date harvested! ~1J~t.;st 22,1983 Plot size: 32 so.ft.

YIELD
BU/;;

TEST WT
L B/BU

H E I~iD IiJ G MAT U F,E
DInE Dt,Tt

HEIGTH
HI C fi t S

r ( .,
l. ..:./ I.

SMUT LOIiG.--------------------------------------------------~------------------------------------- -------------Wtl 7 C"i 9
W(, 6S2')
Ok 792
cr 17902
Ii) 0261
OF:C~;'c107
tiT 77066
C1 1:!.8~4
OF: 7cO,)

CI 17;'),J ~ _ I

UT1:':~327
T -e-•
• II 3:13
wti :-'C'~t8
OR 7921
NT 77002
WA 6816
UT132569
ID 0259
UT132712
ID ~1022
ID 51021
ID 0242
ID 0245
c: 138S0
I~ 0217
IIi 0260
CI 14~2
I~ 0216

LIND ",21.S
GUB;127iGWB~36!!GWB2
TRrUrlrH/L~NCER,scl.l
WI1;I;F:IDGE
BURT:CII27:?/lnLM/4/
liLBUGrE;' .ru. SC;i~GF:M
cz i-:....UL.T //CF:T
WI~~~'3ER
CL~RI~EN;~n5836,sel.

108.59a
10·L 22a
lCii .66a
101.:j/a
1(i1.16a

98.17<3
'1'7.::'00
94.17a
~·3. 06a

58.223
57.40a
58.430
39.772
58.47d
59t~3a
co i.'-'-oJ t •• ~~~

5 ~'.933
5~.98
60.4:;a
c--' r-t:".
,-I/~.J...J~

c:-c:- ie;..J..; • , .J

57.02
57.08
58.77;.;
r:"C" C'''',,J~.w,::,

56.15
e- r. •...•1:'...Jij.'::~<J
t;" -, -, '"'=' ._oJ, • ~";d

57.27a
59.l0a
59.27c
57.4(;a
55.3~j
5i.10<:;
56.68
58.33a
t:" -, .,. r='.J':' • ,.),,)[1

160.003
154.!:iO
138.::53
160.75a
161.5(ia
1~7t00z
160. :;::.a
156.~5~-
15;'. C"I:I~
156.0Ga
157.0Cta
164.75.3
158.:;Oz
157.5')3
15~. ':'0
160.25a
161.00a
157.:5...:
11:" n C':" roo-.

J7,~'vo

154t5t~1
1 ~t It t ',)0
159.:':~~
15~t5~J::;
154.50
159t~=,a
15';;-.75a
161.:::=;",
160.:756

2:~1t'J0
216.00
:?21.0C'
:::4\00
~')..... ~".:..:.~ • I.-V

:~3 t O'J
::::3.'JV
21 a. ')0
:: 16.0(1
221.'J!j

2:!1.00
2::6,00
221.00
221.00
~!8.00
222. t:'v
~ .-, '1 A",~.:.v.vv
:216.(.00
:!::~.':'0
217.00
2:1.00
221.00
216.00
222.00
221. 00
2~2.00
221.00
223.00

37.89
33.96
38.58
43.01a
~Q ~o~~.J.

4~.98a
40.26
~l.·H
~S.44b
43.:;Oa
3:.43
33t36b
43.213
31.99b
41) t 65
3c.5:!
4~.lS.;
,\ - ,~
"1 c . t.Uj

42.91a
44.183
42.o:2d
~5./"7a
39,37
37.S9
42.S1a
4E:.23a
~6.75a
H.16a

1.OOci

. "• 1..:
.1::
tOO
• (,0

1 .62 a
.00

r, c;,• .,:.j .OOb .00b
.O':)b

2.500
1.25b

.00b

.50b
1.25b

.OOb
1. 25b
3.2~(;

.00b
1.251::0

.00b

.00b

.OOb

.00b
7 --,c-. .::..;

4.7~b
5. 7~

·.OOb
.00b

~ c, ~..J • ..J -JL·

4.7:;b
8.50
4.00b
8.00
£. -}e
u. I J

------------------------------------------------------------------------------_ .. _-_._-----------------8.50

\

WESTON
DLM/F11734381!CLM/3!

;;,r, ."l •.••• _

I ~ • j 7 C
.-, '", "-'-1 •..• 070

9:::.423
n.31a

W~~765!3;BEZ;;'BURT/l
LI!HI Sd.ti
6EZ/SPR~GUE,sel.18-: ';:'2,15a
FF~D/ t·:;:: '12. Ha

Sf7'.853IDS012!WA5S!:'6
WF:F::' C I 1 3 E 3 7 , ;' F I 1 7 3(1 3
J E F f - :' / ,I 1 T- G0:0-- 1 ~;:: .. ell
I;R/S')E ..-/F:D T; /, IT /4/T
B[Z/;BURT;17S383/3/~
BEZj;BJRTil;~3S3,-3_fA
S~4:'TU!!3111:Pi:7836

88.39e;
8e- .., •••.

••••1 • ;' .:.I.i:" '-'00.0,

83.27
82.6:'
717.99

I ! t ~.I:.I-15 5,...C I 1 1 ; ':,6..' / ~i .., ~-,
" \-, • G /

CREST 1/ i c. 10
74.11t1 6 c. 7 Lj- .~\~ .'1:,;'1 J ~ [E

b UL' F' i 1 J3.j 3 E / / eLM; / .-
1< H ilSol': C.JF
!:: M"1/ or n. / 3l IT, F'I 17838

73.22
72.94
059.05

(

1-~· . • ON .•
13.750

1 ')C'.._,,)0
.0Cib

18.75tl
:::3.75b

.OOb

• 1~
.12

~'"l.v_
1 '1• ••• 0:..
1 '-J.U~
'1'"

• -J I 24.75b
:5.00i..1

.00b
12. SOl.l

.00b

.00b
• 00i~1
.00b

91.00
72.00
i"2 • 00

• ')Ob
.OOt.

.1::

.12
--, e-·....)
..,.,

• :.,I

'17
• 'JJ

'17·-".50
.00

1')· .;.
(.•••{"I

'.' 'OJ

')e'
t .•••J.:5
,ji 58.50b

46.00b
97.00
1.1. '1'"
Uu ••..~

99.00
95.75
99.00



I cb l e __,:L. (L'Jr,' L)

YIELD
HUlA

TEST WT
LB/BU

HUiDING HATU~:E
[i{\ IE DfH[

HEIGTH
I1~CHES

--- - -- - - - - - - .. --- ..- --- -.-.- _.- -- -- -------- --- --------- ------ -------- ------ ---- -- ------_. ---- ...---- ---- ._--- - ---
SMUT

x 89.02 57.63 158.34 .00 40.66F -..1 6.82** 6.87** 29.4SU .00 12.04U.."
r- E " 4.02 ' 7 • ,\e;' .00 1.40\:".• s., .0"
L. S. D. (.o:s, 11. 30 1. 76 1.37 .00 3.95
C. t•.1 t ;~ 4.51 1. 09 "l t -, ~ 3,46. .., .. .1\1 v

11 Chec~ ~~riel~
2/ ~ 3~uL = Z TCK ( Till~lia contraversa Kohn ) smut per plot b~ ocular ratins

F ,,';:;: u e f LJ\' ',' c; I' i 2 L '::; Ll,':11 ~',3 r i so fl

I n,j i..:<i L<~;:; s L.::.Li '::,t i L':, 1 S L;;'I i fie sr.c I:! 3 t l he. oJ 1 1 e v e 1
!Jalu<." si:;;niiic.:'ill>:; ::i1'C:'dl",1' Lil::-il the ci'iec:k at the .OS level
:,I.:::lU('; '"i:.:;r,i.fiL'ilrl!.,>.' 11.':, Li)",rl the t:'j'leLk at Lhe ,05 I e ..•.;:'1

,r.:t
di

b/

Hearjiris arlrj filc,l-lJt'iL,: daL,~'s '~':'l" rli.JI;lb~i' uf (';3',,''; fronl Jar;IJ'H:I L

..

(

./ I.
LODG.

LODG.
F'REV.

,....
Q
1oC-

.30 37.72 2.68
2.36** 8.12** 9.33**

.23 13.39 1.00

.64 37.67 2.32
75.70 40.91 37.45

I



T ",Lt]. e _._2 ...•

I I: C·.:J~~
CI 1~;:"i'(!:~
Gr; +c.

u 112:2::6fj
ID o:«:
.•., -'r. I ,",
1•.1 ':'h..:J w
I[: (:o:::~.,O
Wl'i ~:'iClij
U~~~r'S1'~.::
I~! 'J::~~
MT i'70(::~
Ml 770~~
W~ 7043
WI~' ~}8~0
UTE27l2
\.:1 U:::/

0242II!
Qt~: '79 ::.l
Wi:l :"'(.'Ilr;,
U.,..4 '-'C"~ .,".

j 1.:...;.:.·..;.,

OR 7~25
CI 13880
1[: 0217
1D 0216
Cl 13S~1
Cl 144:
lD 51'::':::1
It: 51(.:.:::

;\SI'UI;UI.ll': ,I.d...;
LJII2e Clorld:'31:
S4;:~ of :~l,:;t;

f'I';)1II the We'::;t.'rr, F,2sional !'!J:'.;
farm at ~ali~p~il, MT in 1983.
::.: ~·H. ft. \

r.:t2,~ UlrlLt:1' Wi:<!.:L ii'J·,··:.el"·;;j;'~\~n 0:-1 lhe
r..arp:':o:T1 b 1ock ::i~'~.t ::ir" i ulJ I' i'~P i i ;:,...;Liurrs ,

~
o
~i

It.. L\~' ·;.,t"~"~l'.i; uc t.ob~r 1, 1'7'8: Date har~ested: SepLemb0r t5,19S3

Ii ~.r.,. T"· r,
, !'I •..•. c., ,

YIELD
BU/A

TEST WT
LB./BU

Z 21 HEIGTH
SU~VIVAL INCHES

57.45a
C'7 :. -::-:>oJ I • U,-,,,,,,

57.65.;
57.0~
~j6t 30
54.~7b
58.95a
55.9(Jl:
5:~.93J

9'i.3
l('·O.C'

';'7. (J
..•.,,:" r:'
'7d.d

':;~I,,~.

100.0
9P.7
9'it!

~7 •';;5~ S'·? -:

C;. o •....,
r '-I'",

e- i. C"-,
v\...'. oJ"':'

:i7.733 99 I ::

"i9. J
57.?531(":.0

57. 453 l'~/J t C'
57.83J 100.{~
rn ~o~ ~~.,~C.7UQ 77,;

-:..,-, ()O
JI .•..,"f

5.5.73 ~',:,,~....~t

S:~I. 5
56. t'j3 78. ")
5~, 5;j 1,:,0 t C,

C'Ci -,
.. I t I

~6. 0'::8 7':3 t C:
5,;,. /'3
5S.0~3
55.87b
57.E'
57.~2
58. is.;}
C"~ C"D~u •.J\J

(

'~'c:,:
,;:;..::- -.,
1'_' .• I

1 ')0 ~J
,-C:' C':-"j •.....1

1(JO,0
i».(;

32.38
t: : C; ') ;l
v ••r .•.•• ,~'-'

"t t: ':"j -,
••IU , •••.••••..;;...

7t "Z~Jwu.'-oJ~,",
3tJ,41
32.t'j9
,11. t/3a
30. -'il
37.893
30,31
35, :;::3.;
36 ~4::~)
31,89
....•. -. -.,
~J,jb

36~1~c;
34 f :5~:
1-) -I!-.'-'I ,J J;;.,

:7.17
30.71
:~3t 6ee.
::~.00
2;' ~85
3:: .012
~:,99o
3J.3h
43,::13
32,18
2.7.11.::

LODGI~G LODGING
Z SEVER.

17 cr·
,L' ,;,.1\.'

2, '~'O
8.75

-.,.. 7r:~,.v., ·.Jd

5 ...0\)
'.. \.- .•.
~. J'.)

9~·.':":\a
c· r-
.J .• '\.r~'

r, C'~'
6-.J\}

~1.7~
;1.50

: :.' t 50
.v»
.oo

61.0(/.:.-: ~,r_~.....•...._.
"11 C' r,
••'1 • ~ \,I

.'''''''1'

to 1J1)

.00
- -, r. t·.
.:... ... ";;',)
C:? C'-.
• _I • .Jt ••_·..•••

,-.... ',e ~
t)....,., •..•...I!:.S

~ .('0

93.25a

1.75
-,'"• i •...1

., -r c-_. /.J
r-. -.C'
~ .•.iJ

1.50
-,c

• i J

5, ~'J
.50
, ~;'5

Jt~(!
! r.c,
~ •••.. v

2.50......
t 'JI)

.0(J
-t .-.1.:-~, c-:

~c
• i .J

.,. i}')

• '•• ·'·V•

.00
.00 • 'J0

i, 3/ L[{~F RS
Si'iUT SEI,I[f\. 4/

• C/O
• (:0
.00
.00

45.00
15.00
20.00
47.50

II.,60-1~5/·Cl14106.!,'M 81.·?~a

.1•.1lv·

1. 50
"1 t::r',
••••••• \...1 ••••

5,5,j
c·'

t ~-,I.J

S.25
. YJ • 'J\".

.,(hJ 3::.50

u~r!!:I·, r ['I3E 80.41d
Tr.·tU:+iF'H/·L(;~{C~r:, :"21.1 79,41~

:."':/,343JRR:C!13S0:;!rl~J3~3
!:L:i< f .ru:S:2'i' /, DUi/ 'll }6.99
~~~?65;3:bEZ.·:?URT/l .'1' ....,c·

,. L, • ..JJ

t:L~~,:r'!17::>1::',8i /CLt\// / -~'7 01• ..." ..J ••..
I II;.:'): ~~.....t.;{,~;3\.·;t. 7~.?5
i~d_E-.;·I""GrfS:'/Fl j/SCHi[if:f-IQ -,.-, .~r:...~.,:,,J

J:FF,'!jII-50-1~5jCll 71.71
F;:ll/Bl~
Cd -':;::ULl. /G:T

,'1. 42
7(.1. j6

, T· ,r __ 1
~ 1 fill.. '::.1,;' •..•. 11 69. '?4

67.76
'7 C'.u, • JCt

~~B;'1~7!G~1;~2~;'!GUB2
I<F,,:':.:E·','r-.[!T ,·n. 4,'F'
••ELTDrI • -, C'r:c·/ • ..;....;
SM~!TD.i,/Jirfi·PI:7838 .:';7.12
B[2:~PR~GUE,~el .18-2 t:..:j.47
~.lUD:'L' 1. i~: t,6.10
I!LM,' f"~:173 'f::' ~J/,'Ci.. i~/3,:' • c· .,.

~~J. 10

CL:lf, I FDUW{i~,:E::~~..:;, :...21 •
CF,:EE T
rlc,:. 7(11-' '~6:RI:jl~[i::;;:
~;:1,~;'TIJ!!3iIT,FI17838

t··~.)• : 0
1/ 6il.15

63.91
~ '-i "2 ~

\,,0 •.• ·,.JV

u:·d~~,E;;~ 61. 51
kH~~t'OF
~EZ/.·BURT!1782n~!3!~

5·~~·.: o
54.0':

t:E:~.:','BUF~T./!:S2·83/2/,-~ ~?, •5~) .:)OJ • ."1(',

··\r·.':J 5.1.)0
62.50
12.50
4::.50

.00
,::5
.00
.oo -.l5.tJ·J
.00 17,50
.50 10,0')
tOO 6~~50
.00 27.50
•'~:() 37.50
+(tfJ 5.00
.O(j 32. so
. ')0 5 t 'j(-
.25 35,00
.oo 5,00
.CO 75.00
.00 50,00
.00 37.5tj
,00 1_, c-i.uV
,IJ;,,'
r,c

.~J

30.00
l~~.~.~v
60.00
30,00

.00
-ve.....:...;



(

Table 2 (can't)
___ .~_. ~._ ".0.- _,.• __ . ... _._. . . •. ....• _.•. _

i,'HF:H_; 'r
\'lEUI
BU/A SEI.tER.

TEST WT
lB.lBU

% 21 HEIGTH
SURVIVAL INCHES

LODGI:'IG L..OltGING Z 31 LEAF RS
SMUT SEVER.4

----------------.----------------~--------------------------_._-------------_._--_._------------------------ I

x 1.0 07 57.14 99 t ::4 33.88 r. '1 'i r:: 1.7~ • 'J6 31.34UU+VI a-\..I •.•..• ""

F ~.' 2.43.t-* 14.6SU 1.16 S. 'I:t:t lC'.02H 6. 7q-n-- . ::;';' 3.17**
S. E.;(. -1.41 .26 1.05 1.87 10.09 .70 .14 11.13
L t S • D • ': .05 ) 1-! '11:' "";') 2.9'1 5,~5 28.2S· 1.96 .>}o 32.30Vt&-~ • J.a:..
I'" : I ••: 6.84 .45 137.87 I:' 1:'1 43. "'J 40.51 :19.19 35t5~\-1',. ;. ~ • .J •••

1/ Chec:i·, idrit:·L·...:
:-:/ :~ rl o t, ':"J:'-,i';lnJ 'rIlrlL'r kill
3/ ~ s~ul ~ % TCK i Till~lid contro~ersa Kohn ) smut per plot bs ocular r~lln3
~/ ii-•.""rzs:;- 1>.;'3i r-'JsL lrife,~-L.I2,j ~,-""a !O'E-' F--lut. Leaf rust ( Fucc ir.i c r eccnd i t.e )
5/ F ..-alue fOI' varls"L.';t C()II;~:·Jrisorl

H Ir.o ic at es -;:L3Llsllc.Jl ':.~:::;r-;.if.t;:'2nce dt tile .01 Icvc l
~! 'Jalues ~i£i-iific2ritl~ st'ezler' t~:~rith~ c~;eck ~t the ~O~ l~';el
L,/ 1.:.~1:Jt.',; -;i<lllificanU',: i~::.-;; t.har. thf~ d':l-C'!-...3t Lh,? .05 l eve l

(

•••••
o



Table _3 __ . 1'13('urI\JI1;ic rj"d,d f r o m lile Western Rt!sional WhiLe Winter Wht?<JL ~h~r"ser',l gruwn at tile
Ilorth;.j~st0n; i'i:JI"ic'JlbHesl F:e=.ean::h Center', !";alisH'll, MT. H.1983. Rando:!1 block
:j~"~i 'j I ; Wi Li I f uu I' 1'1:P I i C":; t. ion s • Fie 1d No. E- :::, p lot S 12"" 3 2 ";;II • ft •

OF:C~JeI13
Wt': 66'18
OR S188
OF: 630G-;
W(I 6"n .2

"'~q'
I : , '1

6696
7047

C1 :;:149
6914

Ur:
WI;
:.i?1

Wil
01;:
OJ(

~c~.. , /
-.,.., rv ':77C

CI :75,?c.
Uti ,~910
~T --co'~i li~,V

I~745318
CI 17951
CI 17U09
Cl 13968
UP S35
W~ 691~
C1 14586
WA 6613
C1 17773
UR CP04
W~ 6911
UC WW33
ORCW8110

I. d tit r-I b r I LI:' d ::; L' r-t it 01 b Po r :21 d 982 Date h.n ',-~ s t, E! (i: A:J S us L 23 rl 9 C.3

Ih,)l;: I En

5PNI!63189-66-71(BEZ
SW9~/6t0;3/1 .SP/CTLI
HYS/NORCOi!C~MA//ISM
HI~L 51
BVR!CI15923/~GE,VH07
REU/LU~E sel.305
D~WS/W~58~9,VH07~141
HORe 0 / 1,,1H;' 2 :':'77, I) H08(;:'
t::'il~S
SCT/IO:;;3469iFI1783
CI1~~S2IHORO scl,ElO
HYSiY~YL~j!W~4995!31
S 1 t:? ~it:lI S
I'l tl r: 1S HU n"r Sh t', N':I)H745
F tli~9
~~~76S!IBURT,rI17338
CF:EW
L.tW,h'iIN
UUGtd fES
132::: Ui;;c/ F:f: S
SPR~GUE/LU~E/!498,B7
LU~E II
L \j!\ E ...~.I;-i7 t.3 r:
nEE
1~5:;3[iF~C/RBS
~~6:40iNCPCU,VJ08012
?i-iOEt; I X, lJW::i3
1::;2~j;RC,j\;i:{riH

YIELD
BU/t,

128.89a
1:-1.24<.1
123.213
121.62a
u a.so»
117.39
116.4~
11~.75
114.30
112.12
109.62
109.51
10"1.18
109.0~·
1\)8.65
106.29
106.15
105.9~'
105.95
105.06
103.44
103.3;"
10::.30

98.82
96.72
95.65
"74.51
38.18b

TEST WT
LB/BU

57.50
56.58
C".... L'".Ji.uV
~3.00
57.63
59.90a
60.45a
55.40b
58.37a
38.6203
57.15
57.37
57.1 a
C7 ·c
••.11 ,I'~

52.20b
r.." "')t:"
.J/._,J

53.850
57.77
58.65a
57.60
55.87
56.93
58.53a
51.B5b
57.30
c, c''''.Ji • .JO

57.20
54.62b

l

HEHliIHG
MTE

159.50b
1'~' -s c-C..: • " ,J

160.50b
161.75t..
161~75b
160.5;;(,
161.75i:l
160.23b
162.75
160.7::;[,
159.750
164.25
1~I:;'+ (jO~1

162.75
159.7::;b
160.50b
162.50b
164.50
161.00b
164.00
161.50b
164.00
162.00b
163.00
164.75
162.00(1
1~2.00b
1i."1 ~.~u...., •••... v

M'~ITURE
D?, TE

225.00
223.00
22'1. 0(1

223.00
2::5.00
'1'1".")0

:24.00
222.00
225.0(l
22S.00
217.00
"''l~ ~~_~i.VV
., '1 -1 r.,"',
L. .t... !oJ ~ 'wi 'J

~24.00
216.00
2~3. ':10
217.00
2~8tOO
::2,1.00
2:::6.00
228.00
2~5.00
227.00
224.00
225.00
232.00
:223.00
') '1 '1 ,~.•....:...;...uu

HEI G TH
HiCHES
,.., "']-1
oJ....J • .,J/

38. ')9
32.87
.~./ t 89
34. (,6
41 .243
25.05b
.:...~ . Ow
35t5:~
35.24
34.84
35 t 7:~
32.87
....,... c-.:,j.,J.j
J.j.76
-: r- .•••w"').l"1

36.32
~2. ,~8
3:2.97
35. ,13
34.5~
36.::
40.94a
37.1 i.
34.25
3~.~3
:8.·14b
34.25

SMUT

-: -]· .•..• /

.00

.12
1'1· "-7;

l' '."

.-, c-
• .: .J

.12

.5('3
1';

• c:

t 12
.00
.O'J
.3/
.12
.12
.00
.oe·
.00
.IJO

C" '"• .)\.'2

.00

.00
'1C"._,J

.00
'lC"• .a:.....;

.12
c"'.-,Vd

.62a

x '2/

, C10

L. 0 [I G. F' R F 1.,1 •

LODG.

.00

.00

.00

.00
3.75

.00

.00

.00

.00

.00
24.75

• ':)0
.00
.00
.00
.00
.00
.01)

.00
b.:25

:'2.50
2.50

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
2.:!Sc;

.00

.00

.00

.00

.00
1.00

.00

.00

.00

.00

.00

.00

.00

.00
·15
.50

1. 00
.00
.00
.00
.00
.00

~
o
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T3ble _.3..._. ((,(Hlt't.))

YIELD
BU/A

TEST WT
LB/BU

HU,DING
DATE

MATUt\E
[lATE

HEIGTH
IIlCHES

% '21
SMUT

% LODG.
LODG. PREVo----------------------------------------------------------------------------------------------------Of;;' 779'2 fA!iI~I;O~:6857 sel.:O~ 87.61b ~5.30b 161.5'j(! :. 23, ()IJ 43.60a .0(, 48.75" 4.50<J.. ,

WI'I' 7050 PI173467!GNS,sel.:92 ~-. ....• ~. 51.17b 162.50b :18.00 32.58 .5003 .00 .00u I • ..::.IJO

C! 1·)4 :: :,tIH:OF 86.15b 57.98 162.75 224.00 ,17.83<:; .37 95.75a -. -. c
I • ,. ..J.3

CI 11755 Ei...GIH 84.37b 55.30b 162.00b 216.00 44.683 1 ";j ". 50.00a 3.00Ll..- • ,-,uc;.
WI', 681 t/ CJFELUB!SPRAGUE3! 8::.• 34b 53.02b 162.50i: 22:: t ,:'0 35.04 .12 82.003 7.50aCI 1--"1" Me I~~u 8~ t 05[1 54.20b 161.00b 222.00 ·13.0h tlJ(1 31.00 2.00...j i t.t ~I

Or\ 7956 D~[;68-'23,JWW6S109-1 iH .000 53.370 164.2:i 2~8.00 34. ;' '\ .00 .00 .00

-----------------------------------------------------------------------_.,---------------------------
\I 1(J.:!.08 56.48 161. n .00 4Tt:'" _.

.21 10. ,19 .86~ s:», 10
r s : 6.:~U:¥' 1'7.00*'* 17.32U: .00 7.:::7.+.;1. ::>.';ll:l- 6.76,U 12.87Hr ,.- " 1:..- .•• 1.::- .51 .31 . ().) 1 .6'1 .16 9.10 cC'::. t t..}.. J + '..)..J

.-J-JL.S.D. (.05) 14.16 1.0\-1 1 •. ).j .00 • '1. 5~' .46 :25.53 1.54
C .v. ;.~ 4.;35 .91 ,r:. or. 4.57 -;':. -: 1 86."75 63.37....,~

/ It&- •••

L Ciib::f·.·/,;, ri (:t·;

'2/ :~ S IfP,I '- :. Tel; .: T i I 12 Lid CC! 1'1 t r 0 ','to! I' S a K0 i1 n ) S H:Ij tHe: f' ,,1 o t b';j 0 C Ij 1 ;:; I' r c;t i ns
oJ:

l.r.
F ~~l~~ for ~~r:(t~ cG~~wri;un

(1/

ir"ji.:,;L'-··..::. ·.jL~:tl:,Ll,:.:;l "iSlll f~LdrICt·: <~L Lilt,· .01 l e ve l
Iii:; ll~\;':" .;,:j :::':'1~ :' i~·.~::·;t)·.,;~~lT~·t(! \. ii'le::; t.hl' chee:k i:. t Lr.c • C~' 1(··•.c' I
;':"!'JI..:'·J ·.:.i.~;I;iflL<.::ltl·~ L:,,·. l.il.Jrt l!'»,? L·ilecl:. dt. l.ih' .05 ll.!vel

nt:-cl,j 1 i"IS ~'rjlj ;":11...LI"; j" i L '.': Ij ..:;tt.:'": . ....;re illJr..be r [if d(..,".,::;;, f "u:Ii JZiilj.;j r··..; 1,

f-Io
Q
C



Tdble _3d. Ten ~ear $tJlltlllan:or s ie lds for the Westel'n Regional White WirtLer Wheat Nt.JI'ser'::lgrown at the NOl'thwe$tern ~::3rlcIJ1'
Lt.JrdlReseal'~h Cenl~r, K~lisp~ll, HT 1974-1983.

Kilarkof
Elgin
1'10 r o
Nus a ine s
Stephens
Fa 1'0

Daws
Hill 81
LewJ.:in
W~4765i1BurtiPI178383
C I'ltW-

Luke
T'::Iee
AI I a rt S e L. A7 8 15
CI14482/Moro, Self El09
Daws/WA5829/VH078141
Rew/Lur..ei5el., 305

-Luke/VH76375
F'd h a I 0 F:68 J 7, 5 to' I. 2 0 4
SPNI163189-66-71/BEZ
BUR/CI15923/NGS,VH074
HYS/Y~YLA/W~4995;31
5CT/I01113469/178383
DCR/68,OWW68109-IM6,~
W~6240/NORCO,VJ08012
Spl'dsue/Lukel1498,B77
1523 lit,C/RBS
Maris Ht.Jnt~an/VH74521
1523 liRClF:BS
1523 nst DWT lYMH
CJ C ItJb/Sr>r asue
HYS/NORCOI/CAMAIIISM
NORCO/VH72297,VH0807
Pho en ix i WW33
PI 173467/GNS, Bel 292

27.7
39.2
60.3
77 .9
81.2
85.4
89.0

37.4
'1~.3
44.0
51.8
52.3
53.5
56.3

61.1
67.6
69.8
80.2
82.1
74.9
92.8
92.1

50.7
57.8
57.0
66.0
60.6
65.2
68.7
75.5
70.2

16.9
21.3
27.8
18.9
23.4
25.4
22.9
25.1
34.2
25.3
30.1
30.0

(

78.1
94.1
96.3
93.7

100.2
94.2

94.4
104.8

99.4
102.9
114.2
114.6

r:-r- r.:"..J..J • ..J

68.5
67.4
75.3
99.3
80.6

100.4
109.7
105.9

93.1

82.2
107.7
100.3

96.3
91.9

40.7
42.5
62.5
79.1
79.8
66.5
90.9
84.0
85.3
75.9
72.6

.• 83.1
91.1
54.0
82.6
81.4
79 .8
84.7
77 .9

59.7
63.2
84.8

130.9
119.0
124.9
130.8
133.3
130.5
132.2
118.2
140.5
124.1
122.3
107.2
132.6
112.0
108.5

98.7
138.5
137.4
131.7
127.2
125.4
124.9
124.9
119.5
118.9
117.9

99.5
93.8

86.2
84.4
81.1

106.0
109.2
108.7
114.3
121.6
106.0
106.3
106.2
103.4

98.8
124.2
109.6
116.5
117.4
102.5

87.6
128.9
118.3
109.5
112.1

81.0
95.7

103.4
105.1
109.1

96.7
88.2
83.3

123.2
115.8

94.5
87.2

51.4
60.1
6::;.1
78.0
80.7
77.9
83.2
90.8
91.5
90.8
87.2
94.2
79.8

102.1
99.9

106.7
100.3

98.6
-88.1
133.7
127.9
120.6
119.7
103.0
110.3
114. ~
112.3
114.0
107.3

93.9
88.6

123.2
115.8

94.5
87.2

10
10
10
10
10
10

8
8
7
6
6
5
5

66
77
84

100
104
100
109
112
112
105
104

91
105
103
101
103
101

94
84

113
105
102
101

87
93
96
95
96
91
79
75

116
109

89
82

••••-------------------------------------------------------------------------------------------------------------------------~.CI or VarieL':! _ Stat I.
S tate Nu • 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 X Y r s • N Ij 9d !II ~',

1442
11755
13740
13968
1 i'::;96

CI 17590
Cl 17419
C)F: 66007
C1 17909
III 745318
;:1 17951

14586
17773

6698

C1
CI
;:'1
CI
rT\..1

CI
r~~1
WH
(]~, 75'7
iIIt1 6696
OF: 7794
WH 6913
OR 7792
OF, CW8113
W~) 6912
OR 7996
W~i 6914
OR 7956
WH 6911
iJI1 6915
OR 835
WH 6910
Of, CP00l
Df\ CW8110
101,; 6819
JR 8188
w,-\ 7047
JC WW33
Wtl 7050

4
4
4
4
3
3.,•..
'1~
2
")..
2
2
2
2
2
2
'".::.

2
1
1
1
1
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Table __lt._. Agrononlic data FrolTlthe Westerrl Res i ona l Whl t e Winter Wlilo-atNu r s e r u s rovn UII tile Lance
Claridse farlllat Kalisr-ell,HT in 1983. Randonl b lock desisllJ Four replications. Plot
size: 32 so. fl.

Dale seeded: October 1,1992 Iiat e ha ryes ted: SepteRlber 15,1983

--------------------------------------------------------------------------------------------------------
VARIETY

YIELD TEST WT Z 2/ HEIGTH LODGING LODGING % 3/ LEAF RS4/
aUlA LOS/BU SURVIVAL INCHES % SEVER. SHUT SEVER.

---------------------------------------------------------------------------._----------------------------wil 7047
OR 8188
OR 68007
[1 14586
W{I 7050
OR 7794
ORCw8113
CI 17909
WA 6819
CI 17951
CI 17596
WA 6910
OR 7792
tthi 6698
OR 797
OR 835
GR 7956
cr 13740
Ht745318
1:1 11755
W(I 6914
CI 13968
C1 17149
CI 17590
OR 7996
CI 1442
loHi 6696
i.lfl. 6813
uf;: CF'04

NORCO/VH72297,VH0807
HYS/NORCO//CAMAII15M
HILL 81
LUKE
PI173467/GN5,sel.292
REW/LUKE sel.305
SPNI163189-66-71/BEZ
LEWJAIN
CJPELUB/5PRAGUE31
CREW
STEPHENS
MARIS HUNT5HAN/VH745
PAHA/OR6857 sel.204
5W92/6*0/3/T.SP/CTLI
CI14482/MORO sel.EI0
1523DRClRB5
DRC/68-23,OWW68109-1
MORO
WA476511BURT/PI17838
ELGIN
5CT/I01113469/PI1783
NUGAINES
DAWS
FAR£)
HYS/YAYLAIIWA4995/31
KHr\l,OF
DAWS/WA5829,VH079141
LUH/VH76375
1523DF:ClRBS

11

96.32
92.86
92.17
85.30
84.67
8'1.30
83.86
83.62
83.26
81. 60
ElO.39
80.12
79.82
78.05
75.09
73.40
72.85
71. 81
71.80
70.661:1
68.241:1
68.19b
66.551:1
66.511:1
66.50b
65.85b
62.75b
61.251:1
61.09b

55.7013
55.58a
55.27
54.30
54.25
57.18a
56.08a
54.40
54.05
54.62
55.58a
54.15
55.33a
56.55a
55.18
53.45
50.83b
53.60
55.30a
54.43
55.4043
55.38a
55.9713
53.021:1
54.05
56.48d
~6.65a
54.85
52,70b

99.7
96.3
96.5
9""0;-.J • .J
99.3
91.0
92.7
87.3
98.0
96.7
96.3
85.2
94.7
91.2
89.5
69.2b
71. 2b
91J.7
80.5
90.7
89.5
83.0
87.0
92.3
52.51:1
96.5
83.7
87,5
52.5b

27.76
27.95
32.2813
29.72
24.31b
33.373
28.84
28.44
29.92
28.05
26.38b
28.44
32.09
29.82
30.31
30,81
30.71
30.91
29.33
31. 79
27.76
27.76
27.85
25.49l,
31.40
46.3613
26.571,
33.66a
28.44

.00

.00

.00
5.00

.00
13.75

.00
3.75
2.50

.00

.00
2.50

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
40.00a
97.00a

.00
1. 25

.00

.00

.00

.00
")""••.. .J

.00
2.00a

.00

.50
1.50a

.00

.00

.75

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
3.0003
6.7513

.00

.25

.00

")Ct.a:...J

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.75

.00

.00

.00

.00

.00

.25

.00

.00

.00

40.00
60.00
15.00
45.00
85.00d
45.00
40.00
57.50
45.00
37.50
32.50
10.00
55.00
15.00
75.00
22.50

5.00
72.50
12.50
75.00
52.50
60.00
37.50
82.50a
35.00
10.00
75.00
47.50
15.00

~

I

,,-



Table _4_" (con 't)

W,RIETY
YIELD
BU/A

21 31 41
TEST WT X HEIGTH LODGING LODGING Z LEAF RS
LBS/BU SURVIVAL INCHES Z SEVER. SHUT SEVER.

--------------------------------------------------------------------------------------------------------
WI~ 6912 BVR/CI15923/NGS,VH07 57.92b 51.87b 66.21,) 27.95 .00 .00 .00 31.50
1oI1~ 6911 WA6240/NORCO,VJ08012 52.84b 53.70 45.0b 29.23 .00 .00 .00 65.00
O~:CW8110 1523[1RCdwf/YMH 50.94b 52.83b 63.0b 27.95 12.50 .75 .00 22.50
.~I 17773 TYEE 50.02b 53.27b 73.7b 27.85 7.50 .50 .00 92.50a
ioirl 6915 SPRAGUE/LUKE/1498,B7 47.19b 52.27b 41. 2b 27.17b 37.50<3 3.25a .00 47.50
UC i<JW33 PHOENIX,WW33 46.81b 56.42d 87.2 24.6H .• .00 .00 .00 80.00a

X 71. 85 5'lt59 83.44 29.47 6.38 .56 .23 45.69
F 51 6.68** 17.56** 7.97** 16.83**17.12**10.50** 1.00 5.44**
5.E.X. 5.09 .35 5.71 .90 4.43 4"> 1.27 10.53. •..
L .5 • [I • ( • 05 ) 14.27 .99 16.02 2.53 12.4<\ 1.17 3.64 30.28
C.I;. x 7.08 .65 34.49 3.06 69.52 74.97 54.14 23.06

11 Chec~ vari~t~
'2/ I. of plot survival f r um wir,ter kill
3/ I. SIDut =% TCK ( Tillelia controversa Kuhn) smut per plot b~ ocular rating
.\/ L~af rus t ( Puc c in i s r econd i t a ) ';>t:veril~, i:lveri:l!ii~ area of l eaf s u rf ace infected fer plot
~; F value for variet~ cD~pari~on~
U Indicates statistical s isn i f icauc e at the .01 level
J/ Values s isn i f ican t Ls s reat e r than tile check at the .05 l eve I
b / Val U Ii!S 5 i 9 n i fie an tl \:: 1e s s t hant he t: h I:!d. a L t II€.' • 05 Iev1::'1

~I.-'

~ ~

\-"
~,..



11
Toble 5- -.. -_ .. ~\ ~ l' 0 ('I 0 m .i. c ,ja t a f r()II, t. h t:' D f f ~;t, CoL .i. o n win t f' r \..Ih €c.' a t

nurser~ S"own on lhe Bob Stevens folffi, ParaJise,
M Tin 19 8 2 - 8 3 • R d r ,j 0 H, 1:.. 1DC k d es i ~I'" f 0 u r- r'e s- 1 i --
cat i o.ns .

'----'

Planting daLe! October 8,1982
Harvest date: Au~usL 17,1983
Size of plot: 32 S8. ft.

C1 or' state
n Ij fil b e r i.'AFnETY

Y1t~LD
BU/A

TEf.;T WT.
LBS/BU

HEIGTH
H~CHES

C1 1777-: "I ';:;E'~' 11(;.1 54+':;'5b ""9 -., r. ~ .
J i I -..J ..j1+01.)

OF: t:.[:OO7 Y a IT. h ill I H :; s lop 106.0 c:- I -'I::"' ~() -,~,JO .• / __It) ,:,,\j .• / V,... .•. lriOr; Lewja i 1"1 102.:2 59+05a 37.20'-'1

C1 14:.'.;86 L.uke 1/ 101 .4 58.22 36.83
OF: 7()~ T T' i U 111P h / Lan c e r' 100.!7' ~j8.62 41.'7'Oa/ I.L..

C1 17590 Far-o 10G.8 C'" r- .j c- I 35.35...J0+,:...JO

C1 1 -7 o 1:.- i SteFhen'::; 99 ..7 :)6.65b 33.20bI I,J o
WA 66?6 Da~Js/~JA5829, ijH07 96.7 ~~j\'.•08a 34.45b
1[1754318 WA4765//Burt/PI17 c,;'4 .• 3 56.38b 3~~.15
CI 17149 [laws 91. t 57.85 33.28b
I'll 77066 C 6 1_..'7'/ W L T Iun 89.2li :,8.70a 46.273
Wf; 6<7'1l WA6240/Norco,VJ. 89.1b 57.98 34.430
C1 17902 Wif'il"'idse 86+2b 58.58 45.48<3
ID 3518 WA4765/3/Bez11Burt 84.5b 56.75b 33.20b
CI 13880 Cr-est 84.5b 57.85 40.75a
CI 17""727 Weston 83.5lt 60.42a 44.70a

SUMMARY STATISTICS:
OVERALL MEAN
F-RATIO TRTS
SE lRT MEANS
CV (SE/MEAN)
LSD (0.05)

!7'5.04
3.B4.:1**

~.ii' + 6 '7'

4.259
75.12**
.1695

38.02
30.46**
.Bl53

4.481 .2'7'38 2.144
12. L~ .482(; 2.32:2

11 Check variet~
2/ F-value for var-iets comparison
a/ I)alues s i s n i f' i cs ntLs sreater than tile Chi::'Lk at th"" .05 level
b/ Ihi 11.1f..' S s i g n i f i c a r'lt 1 '=S I e s s t, h cHI ti lee h e c k. d L thE-: • 05 1eve .i.** Indicates statistical sisnificance at the .01 level

1



I r_

C! or State
Number

YIELD
F:U/ rl

TEST WT.
LB£;/ BU

HEIGHi
TNCHE3

110
T (~b 1 e 6 Agronomic data from

n Ij l' S e I' '=!s;r o w rl 0 nth E-
i r, 17'82--83. i~:arldc)fl!

the off station u iut.o r- ~Jileat
Ja~e Johnsun falm, Lake Cuunts
bluck .j€:'si~rl ~:i.th f o u r- reF,lic-

tions.
F' 1 ant ins d ate :
l-la r v e s L ded,E':
Size of F'l()t.!

Uc t.o o e r 6, ,1982
tlusust 7,lS183
32 s u , ft.

CI 17902 WINF:lItGE ?3. j 5 59.15 ~~3+77a
ID745318 WA 4765/BURT 72.77 5b.75b '] .'~. ,....• "-,

.; Q + .,~ ,:.'

CI 17773 TYEE 72.70 54.50b 28.33
C1 14586 LUKE 1/ 70.20 5?f::..9 30.BO
[I 17'7'09 LEWJAIN 69.20 60.52a 2'7'.20
C1 17596 STEPHENS 6'1.05 5t..73b 2~/.l:1
MT 77066 C 61-9/WLT/CFn 68.05 58.33b 34.l>8a
CI 17419 I)(~IWS 6 L C'-" 58.25i) 29.330+ 1...\ /

OR 792 T R I UMF'H/L f.iNCEF: 66.63 59.55b 34.55a
WA 6696 DI~WS/Wf~15829 65.45 58.85b ")q C" c-.:..,. .0"';

OR 68()07 YAMHILL/HYSLOP 65.10 56.970 30.50
CI 13880 CREST 64.22 58.62b 7 -z -1 t:

_'...Jt\J,j

CI 17570 FAI~O 64.02 54.60b 28.42
WA 6911 WA 6240/NOE:CO. 63.18 59.17 30.30
CI 17727 WESTON 60.95 60.10 34.72<3 ....-'

lIt 3518 l~A 4765/3/BUFn 58.40 57.40b ,. -, --,I -., t: '-
.:.: / + " ..J l.)

SUMMARY STATISTICS:
OVERALL MEAN 66.87
F-RATIO TRTS 1.331
SE TRT MEANS 3.689
CV eSE/MEAN) 5.516
LSD (.05) NS

58.07
53.51**:
.2453
.4224
.6988

30.fJ~j
6.706**
.9624
3.120
2.741

< i11 Ch e c k v a r i e ts

F value for variets comparison
Va Lu es s is: n if ica r, t 1 '::l 9 T' Ii:.' ate r thant I)e ch eckat the •05 level
Values significantl'=! less than the check at the .05 level
Indicates statistical significance at the .01 level

21
a/
b/

**

1
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Table _7_. Summary of data from winter wheat nurseries grown in western Montana in 1983.

C.1. or Yield (bu/acre) 'rest Wt. (lbs/bu) .. Height (inches)
=- 4 4State NO. Variety 1 2 3 4 x 1 2 3 x 1 2 3 x

CI 17773 Tyee 1l0.1 77.1- 98.8 50.0 84.0 54.95 54.50 51. 85 53.27 53.6 37.50 28.33 37.ll 27.85 32.7
OR 68007 Yamhill/

Hyslop 106.0 65.1 121.6 92.2 96.2 56.75 56.97 58.00 55.27 56.7 38.70 30.50 37.89 32.38 34.8
CI 17909 Lewjain 102.2 69.2 106.0 83.6 90.3 59.05 60.52 57.77 54.40 57.9 37.20 29.20 32.48 28.44 31.8
CI 14586 Luke 101.4 70.2 103.4 85.3 90.1 58.22 59.68 56.90 54.30 59.3 36.83 30.80 36.22 29·72 33.4
OR 792 Triumph/

Lancer 100.9 66.6 101.7 79.4 87.2 58.62 59.55 58.43 57.65 58.6 41.90 34.55 38.58 36.22 37.8
CI 17590 Faro 100.8 64.0 108.7 66.5 85.0 55.25 54.60 52.20 53.02 53.8 35.35 28.42 33.76 25.49 30.8
CI 17956 Stephens

Daws/
WA5829 99.7 69.1 109.2 80.4 89.6 56.65 56.73 57.18 55.58 56.3 33.20 29.13 32.87 26.38 30.4

WA 6696 VH07 96.7 65.5 ll6.5 62.8 85.4 59.08 58.85 60.45 56.65 58.6 34.45 29.85 25.05 26.57 29.0
ID 754318 WA4765//

Burt PIl7 94.3 72.8 106.3 71.8 88.1 56.38 56.75 51.25 55.30 56.4 35.15 28.92 35.14 29.33 32.1
CI 17149 Davs 91.1 66.9 ll4.3 66.6 84.7 57.85 58.25 58.3'T 55.96 57.6 33.28 29·33 35.53 27.85 31. 5
MT 77066 C61-9/WLT/

CRT 89.2 68.1 97.3 70.4 81. 3 58.70 58.33 59.62 57.75 58.6 46.27 34.68 40.26 36.42 39.4
WA 69ll WA6240/

Norco J.J. 89.1 63.2 95.7 52.8 75.2 57.98 59.17 57.58 53,7J 57.1 34.43 30.30 32.28 29.23 31.6
CI 17902 Winridge 86.2 73.2 101.6 80.4 85.3 58.58 59.15 59.77 57.63 58.8 45.48 33.77 43.01 36.52 39.7ID 3518 WA4765/3/

BEZ//Burt 84.5 58.4 92.4 76.4 77.9 56.75 57.40 55.75 5LI.37 56.1 33.20 27.75 33.86 32.09 31. 7
CI 13880 Crest 84.5 64.2 76.1 64.2 72.2 57.85 58.62 55.35 56.73 57.1 40.75 33.35 37.89 27.85 35.0
CI 17727 Weston 83.5 61.0 93.0 67.6 76.2 60.43 60.10 60.45 58.98 60.0 44.70 34.72 43.80 34.25 39.2

- 95.04 66.87 57.69 58.07 38.02 30.85x5/F 38.4** 1.33 75.12**53.51** 30.46** 6.71
S.E.x 4.259 3.69 .1695 .245 .815 .962
L.S.D. (.05) 4.481 5.52 .294 .422 2.14 3.12
C.V. % 12.13 10.51 .483 .699 2.32 2.741

1/ Sanders County
2/ Lake County
3/ Kalispell, MT ••••••
4/ Stillwater Location ••••
5/ F - value for variety comparisons ~



--"

l1J
PROJECT TITLE: Dwarf Bunt Tillage Study (1983)

PERSONNEL: Vern Stewart, Jim Hoffmann (USDA)
Allen Taylor, Don Mathre (PSS-MSU)

SUMMARY:

The first year of tillage practices was completed this fall and
winter wheat was seeded. Uniform emergence was observed in all plots with
the no-till plots being one to two days later.

INTRODUCTION:

The primary objectives of this research are to study the long
term effects of tillage and management practices on the incidence and per-
petuation of dwarf smut and its effect on winter wheat yields.

Five different tillage methods are being evaluated over a 5 to
10 year period. They are described in Table 1. Wanser, a very susceptible
wheat variety to dwarf smut was used in the study. In the fall of 1982 the
plots for the 1983 seeding were marked out. All plots were inoculated using
"smutty heads" collected in an adjacent field. Tillage operations and her-
bicide applications were made as described in Table 1.

Winter wheat (Wanser) was seeded in the fall of 1983. Plots
for the 1984 seeding were laid out in an area in which Wanser wheat was
grown in 1983.

RESULTS:

Herbicide used for weed control in the no-till and minimum-till
plots was not as effective as we would have anticipated, however it was sat-
isfactory. Uniform emergence was noted in all treatments, however the no-till
plots were one to two days later. These observations were made in October,
1983.
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Table 1. Description of techniques

1. Conventional Tillage I
Fall plow (after harvest) ,
Disk, rod weed, and harrow during fallow period
Prepare seedbed for fall seeding

2. Conventional Tillage II
Spring plow
Disk, rod weed, harrow during fallow period
Prepare seedbed for fall seeding

3. Minimum-Till ..•
Disk in fall, use herbicides to control weeds during season
Disk, harrow and seed iR fall

4. Claridge Technique
Use one-way
Disk following one-way, keep black during summer
Rod weed to finish seedbed

5. No-till

'-
Control weeds using herbicides as needed during fallow period
Seed with Melroe minimum-til drill

'-.-.
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Ethephon, a growth regulator, was evaluated in spring barley
as an aid in the control of lodging. Ethephon was combined with various adju-
vants to determine the effect of these products and their efficacy on three
spring barley varieties (Clark, Ingrid, Menuet). The three varieties were
planted in strips 12' wide, 100' long with a 12' Intern~ional press drill.
Chemical treatments were replicated four times in a strip plot design. Ap-
plications~e~e made in the flag leaf stage of growth (stages 8-10) with a re-
search type tractor mounted sprayer. Agronomic readings were made throughout
the growing season. The experiment was harvested with a Hege plot combine. .:»

J!ll
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TITLE: Evaluation of Ethephon on Spring Barley Varieties (1983)

PERSONNEL: Vern R. Stewart and Todd K. Keener

SUMMARY:

Applications of the gro.nh regulator ethephon did reduce lodging
in three spring barley varieties. High rates of ethephon (.375 ai/a) plus
surfactant reduced height and yields in some varieties, and reduced lOdging.
The addition of a surfactant to ethephon enhanced activity of the product
which reduced height, peduncle length, percent plump and test weight. How-
ever, the treatments without surfactants did not adversely effect test weights,
percent plump and peduncle length.

Significant differences were recorded between varieties in every
parameter measuredbJt there was no variety treatment interaction that was
statistically significant.

INTRODUCTION:

RESULTS:

Climatic conditions during the 1983 growing season provided a
,good opportunity to evaluate ethephon. Two heavy rainstorms during the sea-
son caused severe lodging of most grain fields in the valley.

Varieties were statistically different in yields, with Menuet
being the highest yielding variety. All treatments were higher in yields
than the check, hovever the differences were not statistically significant.
It was noted that the addition of the surfactant to ethephon (.375 Ib ai/a)
didred:~~dyields when compared with ethephon treatments without the sur-
factant.

Test weights were found to be statistically different because
of the variety and treatment. Ethephon plus the surfactant reduce test
weight below the check as much as 2.2 Ibs/bu, with the higher rate of ethe-
phon causing more reducti©nthauthe .25 Ib ai/a. Ethephon used alone did
not reduce test weights.

The percent plump between varieties was highly significant.
It was also significant between treatments. The addition of the surfact-
ant to ethephon caused a reduction in plumpness and the reduction was great-
er at the higher level of ethephon.
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Results (con't)

The addition of the surfactant reauced heights significan~ly
below the check. However, when ethephon was applied alone this was not
seen. Ethephon at .375 lb aila plus surfactant resulted in a reduction in
height below the check.

Early in the season lodging was significantly different be-
tween treatments. It was less in plots treated with ethephon at .25 and
.375 lbs aila plus a surfactant. However, without the surfactant there was
less lodging in the ethephon treated plots than the check, but the differ-
ence was non-significant. At the end of the season lodging difference
could not be seen because of the effect of the wind and rain.

There was slight reduction in the length of the peduncles
(length of stem from top of the flag leaf to bottom cf the head) at .375 lb
aila rate with and without the surfactant. However, these differences were
not statistically significant.

"Varie.ties.
Table 1.

Kernel counts were found to be significantly different between
No differences were found between treatments in this experiment.
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TJble __ 1_. ASronomic data from the Ethephon s~rirlS barle~ vali~l~ studs.

Northwestern Agriclutuj~l R~sedlch Center, K~lis~~ll, HT in
1983. Stf'if-' »Lot ,jE>si::1n~ fOUT' rerLi c e t i o n s , F:ield 1'-6. Plot
size 48 sa. ft.

Date planted: Ma~ 22, 1983 D <:; Le Iia i •..•.•e '=> t erj: AU S uS t 26, 1983

* YIELD f o r sl-'rin!.:i b a iLe s
11e n U e t CIa r k I II 9 l' i d v

"T r e c3 t III e n t F: c3 t t:>

EthE:>~'hon '") e- 132.1 100.0 104.1.,;~~
Ethephon .375 153. 1 105.8 10';',2
Ether-hun I 'Jr:7 + 147.4 102.0 106.2T .~.J

surfactant • :::ii~ ....../v
EtheF'hon + .375 + 144.7 95.0 97.3

s u r f a c t e nL t5;~ v r v
Ethephon + .25 + 150.1 102.7 93.9

sugar 5.0
Ethephofl + .25 + 1~53.7' 97.2 95.7

pinolene 1 pt
Ethephon + .25 + 156.8 101 •~i 111. 9

Ani. thioc~an. 1.0
Check, --- 138.8 92.0 101. 6

118.}
12::.9
1 U:::.~~

112.3

115.6

115.6

123.4

110.8

x 149.6 (117 •2 )99.5 102.5

* Test WE'j,ghts fur' sprin!:i lod)'le'3
Rate Menuet Clark Insrid xT r e a t me n t

Ethephon ~,c- 50.9 44.7 46.6 47.4.'::'..J

EthE'phon .375 50.5 44.8 46.5 47.3
Ethephon + ~,C' + 30.0 4 -1 '") 46.1 46.4.':'..J ~ ..•..

S IJ i' f act ant • 51. v
Ethephon + .375 + 49.3 41.6 44.4 45.l

SIJ rf s c t an t .5/. v
Ethephorl + .25 + 50.5 44.9 45.7 47.0

susar 5.0
Ethephon + .25 + 50.7 44.4 45.9 47.0

pi no 1e r.e 1 pt
EthE'phon + .25 + 50.7 45.0 46.2 47.3

An, • thloc'!:!<3n.1 .0
Check ..- -- 50.3 45.5 46.0 47.3

---------------------------------------------------------
-,
X 50.4 44.3 4 e- r-, (46.9)..J. 7

1.

.:»
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Tab 1e _"._1__. • E the f'h 0 non s p r ins b a )"1 e '::J ( c (J IIt f d ;.
'----'

T r e a t me n t, Rate
I. F' l u mp f o ," S f·· I' i rlg b a'" 1 e y

t'h,'n u e t. C1ark I n 9 l' i rJ x*
Et.hephon '"'C' 88.3 53.7 C't:' n

• .•::'"J ,-I \.J ." \:)

Eth;:F..ho n .373 90.8 54.3 63.5
Ethef'hon + ')C' t 88.3 46.8 56.0+ .•~ ~

surfdct.<:lt'lt "" "/ V+ oJ.I.

Ethephor, + "7'C' + B2.3 42.0 46.8• .•.' / ,J

su rf e c t.en t, C' "' v• .J t.
Ethephon + ~,C' + 8'7' .5 53.4 50.0• ~,-I

susar 5.0
Et.her·'hon I ')C' t 90.0 47.0 55 + C,T ••.. ...J

pit'lolene 1 pt
Ethephon t ""0::- + 89.2 53.5 t:' e- r:.":':0 \to'..J • ,J

ArTl + thioc'::Jan. 1.0
Check - -~- 87.8 59.8 50.3

65.9
69.5
63.7

57.0

64.3

64.0

66.0

s s . B

x 88.2 51.3 54.1 (64.5)

Treatwent F:i:lte
Height fOT' SPl'illS bal·l!::.''::!

Menuet Clark Ingrid x*

Ethephon ')1::' 33+5 37.8 34.0...:..~
E t. h E' f'h 0 rl .375 33.0 38.8 33.8
Ethephorl + .23 + 31.3 37.3 34.0

surfactant .51. v
E'th e sh o n t .375 + 32.0 35.8 33.5

SUI' f a 0.:: tan t .31. v
Ethephon + .25 + 35.0 38.3 36.3

SIJsa r- 5.0
E the p h c) n + .25 + 34.0 37.5 36.5

pinolene 1 pt
Ethephon + ')1::' I 34.0 37.5 35.0• ..:.. ..J T

Alii. ti'liuc'::!an. 1 .0
Check -. -~- 34.5 40.0 37.3

35. 1
35.2
34.2

33.8

36.5

36.0

35.5

.37.3

x 33.4 37.9 35.1 (35.5)

2
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Table 1 sprins Odl'li::''::i( CtJllt'rj )Ethephon o r----+

* Lod s i n s s e v e rit s fur' Sl-'r'ill~bdyli::''::i1/
Rate Menuet Clark Insrid XT T'eat ITI e n t

----------------------------------------------------------------
Ethephon "'l"" 0.0 7.0 5.0• ..:......J

Ethephon .375 0.0 7.6 4.3
EtlleF'hon + ""''''' + 0.0 5.0 1.3....:.:~

surfactant. •.. "/ 'y'• ..J I.

Ethephon 1- .3"75 + 0.0 3.5 3.0
sur f act. a rlt. .51. v

Ethephon t "'le- t 0.0 7.0 I::' •
•••• ",..1 "_} + \..I

slJsar 5.0
Et.her:-'hon t "'l"" ..L 0.0 7.1 3.8t..:..,J I

pil'lolene 1 pt
Ethephon ..L .25 + 0.0 6. C. 3.8I

ArTl. thioc'::ian. 1 .0
Check, - -_. 0.0 (:.8 r:: •';'w

X 0.0 6 + t.) 4.0

* Lodsins I. for sprins barli::''::i21
t'l !:! I IU e tel ark I rlSr- i rjT T' eat m e n t Rate

Ethephon '",r,- 0.0 61.3 31.1.,.::.d

E L h t> :,' h 0 n .375 0.0 86.0 36.3
Etnepnon + .25 + 0.0 27.5 1 .3

surfactant .31. v
Ethephon t .375 t 0.0 12.5 7.5

s u rf a c t an t .51. v
Ethephon t .25 t 0.0 80.0 41.3

slJsar 5.0
Etnephon t .25 + 0.0 66.3 11.3

r- i no l e n e 1 pt
Ethephon t .25 + 0.0 48.8 20.0

ArTl. t h i OC '::i,HI • 1.0
Check --- 0.0 94.8 51.3

X 59.7 25.00.0

3

4.0
4.0
2.1

1.6

4.1

3.6
'"l c-w • .;

4.7

(3•5)

x

30.8
40.7

9.6

6.7

15.2

25.9
'"l"'l Cl.•...4. i'

48.7

28.2 )

-J

.--
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Table 1 E t. h ~ >- h 0 nOlI 5,..· I· ins b a I· 1e '.3 .: , , IL"UII(, U

Ethep/lon --v r-' 24.6 20.6 21.1.~d

Ether-hon -. ~c 24.4 20.2 ~. ~
• .,j I ..J ..:.:1+~

Ethephun I ,.,~ + 23 t '-:;' 21.3 21.9T • ...::.J

sUT'factant .51. v
Ethephon + .375 , '"0. c:- 18.5 20.8T .: 1. ••.•••

slJT'factant .51. v
EthePflon , ~'- + ,,- , 1n

'"' 20.8T • .:...J -,..j. C. 7 •. ..::.

slJ!::laT' C" ~..I.v
Ethephon , '"''''" I 24.5 20.3 '"0' r."

T . ..::....; T ":':J..~

r"inul~ne 1 pt
Ethephon ..L ,.., C" + 23.7 20.3 21.8I .':':.J

AnI. th i o c s an , 1.0
Check --- 24.4 19.8 20.8

;f;

T re a t m e nt.

Eth~phon
Et.hephorl
EtrJi.::·:;. ..hurl +

slJT'factant
EtheF ..ho n +

S IJ r·f act an·;,
Ethephon +

SIJs a I'
Ethephon +

;:.·inulent=
Ethephon +

I; [il.t i1i 0 C '::I an.
Check

it:
Tr e a t me o t,

12..,

Fed u n L" 1i::' 1ens U·I f o \ ."::> 1-. 1 .i. r 1 S to a r 1e :; 3/
Rate Menuel Clark In~rid X

.25 11.9

.375 11.l

.2:) + 11.1

..... ,-..
0 •. 7 8.8 9 (.,

t ox

8. 15.8
8.t.

-, "7
I • ~

8.8 r-. r.
7 to ••..J

.5% v
""'-'C"..L I'j '-

.~/.J, 7.-_:
C" .,

t' ...J I. \l

7.6 9.4 r. rv0 .. CI

.25 +
3.0
.25 +
1 pt

, "7c. •.... 7.8 8.611.6

1r, •.::.•. 1 7.f; 7.5 9. 1

,....C" t•.:...;T r:: '.J.c. 8.211.5 7.5
1.0

12.4 7. 1 8.1 9 r,.•..

x 11.4 7.2 8.2 (8•9)

Ke T' n ale 0 IJn t for· ~r· i' ins L,<:sT' 1 e ~~ 4 /
Ratt:' 1-It:'1IIJi::'tClaT'\-:. Illsl'id X

22 .. 1
20.7
22.4

20.3
21.2

22.1

21.9

21.7

'.1
A 23.8 (21.7)20.0 21.3

4
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123 Table 1 . (con' t)
Footnotes for Ethephorl studs on s s ri n s ba'I-li::.";:; ( c o n t r d

* Note: S Ij )'f .J C t cln t Ij '=' e d w.J S X - 7 7 d t, .:} 0 I. ',.// './ , S Ij :::i d r- d F' r' lie din as:;:;' -, '::1

S o l u t ion a t 5 =I- P ~ r aCT' i::.' , t-' i r, o I e n i::.' ( wi::.' -t tin g a :::i C II'\.. ) tj sed at --' ~--L I -

A m• t h i 0 C :I an. = a IT!ITI0 rl i U IT! t h i 0 C :I Cs n atE! C a 9 row t h \ E!suI a t o \' l IJ:, ~ d a
1.0 Ib/A.

o
11 Loosing severit:l: 0-9 scale, 0 = no lod~in9' 9 ~ luJ~i::.'J 90 frolT! perpen-

d i C IJ1d I' ( !is r a i n 1()d::!~ d tOg r- 0 IJn d ).
2/ Lodgin~ percent: percent uf plot lodged
3 / F'eo IJrlC leI en g t h : ITIe asur e ITIe n t o f s L e ITI f T- 0 III f I a9 I E' aft o bas e 0 f hE' Csd
4/ Ke r n e I c o un t : a E.·T'd:jE rllJllli..ler o f k e r n e Ls ~ef'- he6d ( 10 h e s ds counted

a t r d n d0 ITI ).

Application Data! De::t-e air telT!P s o i I temp wind hum i d it s weest-her'

6-17-83
o

71 F
o

64 F 0-3fT1Ph :1.9 x F'r-tl:l
cld:l

5
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