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ADMINISTRATION T50

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 Arnol&l/ (June 2 thru August L)

Barbara Barton (June 16 thru September 23)
Jeanne Borer (June 13 thru September 15)
Jeffery Borer (June 16 thru September 16)
Kristi Carda (June 15 thru September 16)

Larry Conrad
Randy Cowan
LaVonne Gardner
Victor Hang?m

(parttime in April)
(June 16 thru September
(parttime May and July)
(May 3 thru June 1k4)

16)

(June 22 thru August 17)
Shawn Loughery (June 15 thru October 1l4)
Cifford Nichols (August 8 thru August 22)
Glen Thompson (yard care)(May thru September)

Oscar Buller (October 1 thru December 13)

Stacy Isch—

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

The Super Brain computer was exchanged for an IBM PCXT. With this compu-
ter more programs can be adapted and the screen is in color. The Lotus 123
program was also purchased to compliment the IBM.

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"xLW8" filing cabinet was purchased for the superintendent's of-
fice which will release an older file for use in the library.




GENERAL FARM T51

Project T51 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 T58.

Additional irrigation equipment 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 equipment.




ACTIVITIES FOR 1983

Date

January
6

T
i

18
20

21

25
31 thru

February
L
- 8

1k
2l

March

3

8-10
16
£t

June

23
30

Activity

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

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

Food Legume Production Meeting

Extension Advisory Council meeting
Farm Show

Crops & Soils Day

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

Chamber of Commerce Luncheon
Budget Meeting
Flathead Chapter FFA Tour

Tour (18 people)
Montana Seedmen Assoc. Banguet

Staff TLocation
Stewart Kalispell
Stewart Kalispell
Welty Bozeman
Stewart Kalispell
Stewart Kalispell
Stewart Allentown
Welty Allentown
Stewart Bozeman
Stewart Bozeman
Stewart Bozeman
Welty Bozeman
Stewart Spokane, WA
Welty Spokane, WA
Stewart Kalispell
Stewart Kalispell
Welty Kalispell
Stewart Creston
Welty Creston
Stewart LasVegas, NV
Stewart Kalispell
Stewart Allentown
Welty Allentown
Stewart Kalispell
Stewart Creston
Stewart Kalispell
Stewart Kalispell
Stewart Kalispell
Stewart Bozeman
Stewart Creston
Welty Creston
Stewart Creston
Stewart Kalispell




ACTIVITES FOR 1983 con't

Date

July

20
21
22
23

August

September
22-23

October

19
21

November

N
9-10
15
18

December

6

T

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 Location
Stewart Bozeman
Stewart Hamilton
Stewart Hamilton
Stewart Corvallis
Welty Corvallis
Stewart Creston
Welty Creston
Stewart Bozeman
Stewart Havre
Welty Butte
Stewart Kalispell
Stewart Kalispell
Stewart Kalispell
Stewart Kalispell
Stewart Bozeman
Welty Bozeman
Stewart Bozeman
Welty Bozeman
Stewart Bozeman
Stewart Kalispell
Stewart Kalispell
Stewart Kalispell




VISITORS:

Date

January

T
12

February
1k

25

March

15
16

17

18
21

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
1T

2l
26

June

16

17

21

28

p— 29
30

July
13
13
27

August

22
2k
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

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

Lloyd & Debbie Coulterwood

Nancy Mathison

Dan Toya

Don Mathre

Jack Martin

Kevin Kephart

Kenneth Kephart & 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

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

October
>

6
-

November

9
14-15
18

23

28

December

29
30

Visitor

Harvey Tripple
Jim Adams
George Evans
Bryon Hoylman

James Welsh
Ric Roach
Vonda Gould
Jim Adams

Bob Lilienthal
Wanda Gould
Gary Griffin

Roger & Starla Mallorey

Markus Budget

Fred Heintz
Oscar Buller

Representing

Monsanto
Monsanto

P&SS - MSU
Heating Company

Dir. Ag. Exp. Stn.
Dir's. Office - MSU

Monsanto
ILilienthal Insulation

Creative Kitchens
Farmers
Western Bldg. Centers

Job Applicant
Job Applicant

Address

Denver, CO
Great Falls
Bozeman
Kalispell

Bozeman
Bozeman
Kalispell
Great Falls
Kalispell
Kalispell
Whitefish
Plains
Kalispell

Columbia Falls
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 temperature (4"
and 8") and precipitation are recorded.

SUMMARY OF THE 1982-83 CROP YEAR

The crop year, September 1982 through August 1983, was warmer than normal with
an overall mean temperature of LL.0°F. This was attributed 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 the average.
September 1982, April and June 1983, each had over 2 inches of precipitation
for a total of T7.74 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 T through 10.

oo




Table 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. Octa 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 .03 .85  1.71 2.4k 1.20 2.96 3.66 1.16 20.99
Ave. l9h9 to 1982-83 1.48 1.36 1.h42 1.68 1.60 ] 35 1.09 1.5h0 2.19 2.90 1.49 1.66 19.42
Mean Temperature (F)
Current Year 53.4 41.0 29.1 259 30.3 33.8 37.9 b2, L 51:9 57.6 59.6 65.4 INIo)
Ave. 1949 to 1982-83 53.8 43.5 32.8 26.5 21.7 28.2 33.4 L42.9 51.6 58.3 6L.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 1k

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 killing frost.

€



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. Feb. Mar. Apr. May June July Aug. Year
1949-50 54.1 L41.5 38.5 25.0 4.2 25.6 31.2 L41.9 L49.7 57.0 6L.0 62.5 L1.3
1950-51 53.8 L45.9 31.5 29.5 20.2 27.7 27.0 L2.1 50.0 5L4.2 6L.7 60.L4 L2.3
1951-52 50.6 L0.8 30.8 16.9 18.0 26.6 29.3 L45.8 52.4 56.7 61.8 62.8 L1.0
1952-53 56.0 L45.5 30.4 27.6 36.0 32.9 37.2 Li1.2 L49.5 54.6 6L4.3 63.1 LL.9*
1953-54 56.1 L46.2 37.0 31.3 21.1 31.2 29.6 L40.8 52.5 54.9 63.4 60.1 L3.T*
1954-55 52.9 L41.5 38.8 28.8 25.7 22.1 24.5 39.1 L47.7 58.8 62.7 62.2 k2.1
1955-56 52.5 44.6 23.5 21.8 23.3 20.9 31.5 Lhk.2 54.0 59.0 64.8 62.0 L1.8
1956-57 55.2 44,1 30.9 28.5 10.2 23.4 33.3 43.7 55.6 59.7 65.L 62.4 L2.7
1957-58 55.8 Li.4 32.1 32.4 29.1 30.4 32.2 L43.6 59.6 62.3 65.2 67.9 L6.0*
1958-59 55.5 LL4.6 32.8 28.2 24.7 23.1 35.3 L45.2 L4B.1 59.9 6L.5 61.0 L3.6%
1959-60 53.0 43.9 25.5 27.6 19.4 25.2 32.3 LL4.3 50.6 59.6 68.8 60.6 L2.6
1960-61 55.0 L45.2 34.4 24.9 27.8 37.0 38.3 L2.0 52.6 6L.7 66.2 67.8 LU6.3*
1961-62 L49.6 L42.3 28.2 23.6 1T7.4 25.7 30.9 L7.2 51.5 58.6 62.1 62.1 L1.6
1962-63 54.7 L4.7 38.0 32.5 11.8 33.1 38.7 L3.2 51.4 59.4 63.0 6L4L.9 LL.6*
1963-64 58.7 L7.4 35.8 24L.0 28.5 28.3 30.6 L42.8 51.1 58.7 6L4L.3 58.9 LL. 1%
196L4-65 51.2 L43.7 33.7 22.1 30.2 28.7 28.6 L45.2 50.6 57.6 6L.6 63.6 L3.3*%
1965-66 uL6.L  L47.6 35.0 28.8 26.3 27.7 34.5 L2.9 54.3 56.0 6L.5 61.7 L3.8*%
1966-67 59.3 L43.L 33.4 30.2 31.0 33.2 32.9 L0.6 52.2 59.4 66.1 67.2 L5.7*
1967-68 61.0 45.9 33.8 25.1 23.3 32.8 L41.2 L42.0 L49.8 59.0 6L4.6 61.3 L5.0%
1968-69 53.8 L42.9 33.4 19.9 13.1 24.0 29.6 L47.1 53.9 58.8 62.3 63.6 L1.9
1969-70 56.0 L0.0 35.2 27.7 21.9 29.9 32.8 L0.2 53.2 62.0 6L4.8 62.6 L3.9%
1970-71 48.7 L40.1 31.3 26.2 23.6 29.9 33.2 43.6 52.5 54.9 61.9 68.2 L42.8
1971-72 k9.5 L4o.4 34.1 22.2 17.0 27.3 38.5 L0.6 51.9 59.3 61.5 65.9 L2.L
1972-73 50.2 40.3 33.7 19.9 20.7 27.8 37.7 L42.2 51.5 57.5 65.1 64.5 L2.6
1973-74 53.3 bL4.,1 29.3 30.8 21.0 32.3 33.6 L2.7 L4B.0 61.5 64.8 61.6 L3.6%
1974-75 52.8 L43.6 34.8 30.1 21.5 21.5 29.9 37.6 u48.6 55.9 69.1 59.8 L2.1
1975-76 52.1 L2.9 35.4 27.5 27.7 29.9 31.0 L43.4 51.9 54.5 63.4 61.3 L3.4*
1976-77 55.2 L2.4 33.1 28.6 20.0 30.9 34.4 L45.0 L9.7 61.5 62.6 62.8 U3.9%
1977-78 51.7 L2.5 30.4 22.0 21.6 26.1 34.3 L43.7 Lu48.1 59.1 63.4 60.3 k1.9
1978-79 53.7 43.T7 27.2 18.8 4.1 2h.9 34.T k2.3 51.5 59.% 65.0 65.% k0.9
1979-80 56.9 L46.6 30.7 33.0 16.3 29.0 32.6 Lu47.1 54.8 56.9 63.5 58.6 L3.8%
1980-81 54.1 L45.3 35.8 32.2 30.1 31.3 38.5 L4.5 52.5 53.8 62.8 66.4 LU5.6%
1981-82 55.3 L43.2 36.0 27.0 21.6 2L4L.5 37.5 39.4 L49.8 59.8 61.1 63.0 L3.2
1982-83 53.4 41.0 29.1 25.9 30.3 33.8 37.9 L2.4 51.9 57.6 59.6 65.4 LUL.0*
X 53.8 L43.5 32.8 26.5 21.7 28.2 33.4 L42.9 51.6 58.3 6L.0 63.0
Mean temperature for all years = U43.3

*¥ Denotes years above average temperature.
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Table 3. 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 T1.4 s52.4 L5.7 32.1 1Lk.L 34.6 38.4 52.3 63.1 T0.1 T8.6 T9.5 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 L47.5 37.2 23.6 25.9 35.7 39.5 61.8 65.7 70.2 79.2 79.5 52.5
1952-53 T73.4 62.6 L0.6 33.2 41.3 39.1 u46.8 51.5 62.5 66.8 83.3 79.5 56.7%
1953-54 72.3 61.0 L5.6 36.7 29.1 38.4 40.0 51.0 67.2 67.0 80.1 Tu.L 55.2%
1954-55 66.4 53.4 L4L5.9 34.9 31.8 31.2 33.9 L48.1 60.5 TL.7 T6.9 82.4 53.3
1955-56 67.6 55.5 30.8 29.2 30.7 30.1 39.7 57.4 67.5 T73.3 81.2 77.8 53.4
1956-57 T71.0 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 T4.3 50.5 L0.1 38.5 33.7 37.9 U43.5 5k.b 77.5 T75.7 80.8 85.5 57.T7*
1958-59 69.7 57.9 39.6 34.1 31.8 31.9 L43.9 57.9 61.5 T4.3 83.2 T6.3 55.2%
1959-60 64.0 53.6 33.9 33.3 27.5 34.1 L43.4 56.1 63.0 T4.8 88.7 TL.1 53.9
1960-61 T72.1 57.8 L41.1 29.8 35.0 L43.1 L48.2 51.6 65.3 82.0 83.7 86. 58.0%
1961-62 62.3 53.3 35.1 30.4 26.0 33.4 L0.5 60.7 62.7 Th.2 79.2 T7.5 52.9
1962-63 T71.7 54.7 L43.8 37.9 19.9 Li.4 L48.9 55.7 67.1 T1.8 T9.6 82.5 56.2%
1963-64 TL4.6  59.4 L43.4 30.2 35.1 37.7 39.7 53.3 63.5 T1i.4 80.3 T2.9 55.1%
1964-65 63.9 55.0 L41.0 28.9 35.1 36.9 L41.0 57.6 64.3 Ti.4 80.8 T7T7.1 5L4.k4
1965-66 57.5 61.1 L2.6 35.4 31.8 35.3 u45.4 54L.8 69.8 69.1 81.2 T78.4L 55.2%
1966-67 T4.9 55.1 L41.1 35.8 36.7 L0.9 L41.3 52.6 66.0 T73.3 8L4L.8 87.2 57.5%
1967-68 T78.9 55.8 L41.3 30.8 31.5 L40.8 52.6 54.2 63.4 T2.2 82.7 T75.7 56.6*%
1968-69 65.9 53.1 L0.6 27.3 20.8 32.5 L40.9 59.5 68.7 T72.0 T8.9 83.0 53.6
1969-70 TO0.4 k9.7 L43.0 32.8 28.5 36.2 L2.5 L49.7 67.9 75.5 T79.1 80.9 54.7
1970-71 62.5 52.2 L40.0 34.1 30.6 38.6 Li.6 56.2 66.4 67.3 T78.0 87.5 5L4.6
1971-72 64.2 53.1 u41.2 30.9 27.1 35.9 L47.9 51.7 64.7 T72.4 76.9 83.3 5k.1
1972-73 64.0 51.3 Li.4 28.6 30.6 38.5 L47.7 53.8 65.8 69.6 83.7 83.2 5L4.9*%
1973-T4 67.6 56.3 36.8 36.5 28.5 39.6 L43.5 53.1 59.2 T6.2 80.3 T7.6 54.6
1974-75 T70.9 61.4 L43.2 37.4 32.0 31.5 39.4 u48.1 61.2 68.5 85.5 T3.0 5h4.3
1975-76 69.4 52.3 Lo.4 35.1 36.2 37.6 L40.1 54.3 66.2 66.3 T9.0 Th.h 5L4.3
1976-77 T73.2 57.7 L2.1 36.1 28.0 39.1 kL2.7 60.2 61.9 T7.0 76.6 T7.4L 56.0%
1977-78 64.7 55.4 38.5 29.4 28.8 35.5 L45.5 54.3 58.1 T2.6 T7.5 Th.2 52.9
1978-79 65.7 59.2 35.9 28.2 13.7 33.2 L45.3 52.5 64L.3 73.9 81.5 82.8 53.0
1979-80 TL4.1 59.5 37.8 39.2 25.2 35.9 L40.8 60.4 66.9 69.0 T7.0 T3.2 5kL.9%*
1980-81 66.9 59.0 L43.9 39.2 34.0 38.9 L9.7 54.8 63.3 63.8 T78.1 85.0 56.4%
1981-82 T70.8 54.1 Lh.9 34.2 29.7 33.3 L45.8 50.5 62.5 T4.3 T75.0 80.6 54.6
1982-83 69.2 53.2 36.9 33.0 36.8 L42.2 L47.5 55.2 66.4 T0.6 T3.1 82.9 55.6%

X 68.8 55.4 L40.3 33.2 29.3 36.5 Lu43.2 s54.7 6L4L.9 71.8 80.3 T9.5
Mean temperature for all years = 54.8

¥ Denotes years above average.
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Table L. Summary of temperature data at the Northwestern Agricultural Research
Center on a crop year basis, September 1, 1949 thru August 31, 1983.
Average minimum temperature by month and year
Degree's 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 U43.9 L9.k L45.5 30.2
1950-51 36.6 36.0 24.8 22.6 11.7 18.8 16.6 26.2 36.7 L1.7 L6.9 L43.7 30.2
1951-52 37.0 34.0 2.4 10.1 10.0 17.4 19.1 29.8 39.1 L43.1 L4k.3 L6.1 29.5
1952-53 38.6 28.3 20.2 21.9 30.6 26.7 27.5 30.9 36.5 L2.3 45.3 L6.7 33.0%
1953-54 39.8 31.4 28.4 25.9 13.1 24.0 19.2 30.6 37.7 L2.8 L6.7 L5.7 32.1%
1954-55 39.3 29.5 31.6 22.7 19.5 13.0 15.0 30.0 34.9 L42.8 L8.5 L42.0 30.7
1955-56 37.3 33.6 16.1 14.4 15.9 11.7 23.3 30.9 L0.5 LLk.7 L8.2 L6.1 30.2
1956-57 39.4 34,4 24,2 21.5 1.4 13.6 23.2 32.0 L40.9 L47.0 L48.7 L4Lk.8 30.9
1957-58 37.2 32.3 24.1 26.2 24.5 22.8 20.9 32.8 L41.7 L48.8 L49.5 50.3 3h4.3%
1958-59 Li.2 31.2 26.0 22.2 17.5 1k4.2 26.6 32.4 34.7 45.4 L45.8 L5.6 31.9*%
1959-60 L42.0 34.1 17.0 21.8 11.2 16.3 21.1 32.4L 38.1 Lu4L4.3 L48.8 LT7.0 31.2
1960-61 37.9 32.5 27.6 19.9 20.6 30.9 28.4 32.3 39.8 Lu47.L LB.7 L9.2 3L.6%
1961-62 36.8 31.2 21.2 16.8 8.7 17.9 21.2 33.7 L0.3 U43.0 L5.0 L6.6 30.2
1962-63 37.6 34.6 32.2 27.1 3.7 24.7 28.4 30.6 35.7 L47.0 L6.4 k6.9 32.9%
1963-6L4 42.7 35.3 28.1 17.7 21.8 18.9 21.4 32.2 38.6 u46.0 LB.3 Lh.9 33.0%
1964-65 38.4 32.3 26.4 15.3 25.3 20.4 16.2 32.7 36.9 L43.8 uUB8.4 50.0 32.2%
1965-66 35.2 34.0 27.4 22.1 20.8 20.0 23.6 30.9 38.7 L2.8 L7.7 L5.0 32.L4*
1966-67 L43.6 31.7 25.6 2L4.6 25.3 25.5 24.5 28.6 38.4 L5.4 L7.Lh k7.2 3L4.0%*
1967-68 43.1 35.9 26.3 19.4 15.0 2L4L.8 29.7 29.8 36.1 L45.7 L6.4 L6.8 33.3%
1968-69 L41.7 32.6 26.1 12.5 5.4 15.4 18.2 34.6 39.0 L45.5 L45.7 k3.5 30.0
1969-70 L41.6 30.3 27.4 22.6 15.3 23.4 23.0 30.7 38.5 L8.2 50.5 LL.3 33.0%
1970-71 34.9 27.9 22.5 18.3 16.5 21.0 2L4L.8 31.0 38.6 L2.3 L5.7 Lu48.8 31.0
1971-72 3L4.7 27.6 26.9 13.5 7.7 18.6 29.0 29.0 39.2 L6.3 L45.8 LuU8.5 30.6
1972-73 36.4 29.2 25.9 11.1 11.0 1T7.4 27.8 29.6 36.4 L4Lh.4 L6.5 L5.8 30.1
1973-74+ 38.9 32.0 21.8 25.2 13.5 25.1 23.6 32.4 36.7 L6.9 L9.5 U5.6 32.6%
197Lk-75 3Lh.7 25.7 26.3 22.9 10.9 11.5 20.4 27.1 36.1 L43.3 52.7 L6.5 29.8
1975-76 34.7 33.4 30.3 20.0 19.1 22.2 22.0 32.4 37.6 L2.6 L7.8 LuB.3 32.5%
1976-77 37.2 27.2 24.1 21.1 12.0 22.6 26.1 29.9 37.4 L6.0 L8.5 LB8.2 31.7
1977-78 38.6 29.5 22.2 14.6 1L.5 16.7 23.2 33.1 38.1 L5.6 L9.2 L6.4 31.0
1978-79 L4i1.7 28.3 18.4 9.3 -5.6 16.5 24.0 32.1 38.7 Lk.9 L48.5 L48.0 28.7
1979-80 39.7 33.7 23.6 26.8 7.5 22.1 2L.5 33.7 L2.7 4hk.7 50.0 LL.0 32.8%
1980-81 L41.3 31.6 27.7 25.1 26.2 23.8 27.2 34.2 L1.7 U43.7 L7.6 U47.8 3Lh.8%
1081-82 3.7 . 82.2 27.0 19.8 13.5 15.7 29.2 28.4 37.2 b5.3 -&7.3 5.4 3.7
1982-83 37.6 28.8 21.4 18.7 23.7 25.3 28.4 29.5 37.5 Lh.7 L6.1 L4B.0 32.5%
X 38.6 31.7 25.1 19.8 1L4.2 19.9 23.6 31.1 38.1 L4L4.8 L7.7 L6.L
Mean temperature for all years = 31.8

¥ Denotes years above average temperature.




Table 5. Summary of precipitation records at the Northwestern Agricultural Research
Center on a crop year basis, September 1, 1949 thru August 31, 1983.
Total precipitation in inches by month and year

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.Lo*
1950-51 - 52° P.30 1.26 2.88 - 941,29 62 2.32 3TV 2.26 1.0% 2.86 21.55%
1951-52 1.4k9 s5.62 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 1h4.72
1953-54 © .71 .03 .87 1.30 2.65 .79 .83 .79 1.52 2.98 2.91 3.79 19.17
195L-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 L4.20 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
1958-59 1.99 1.16 2.90 2.77 1.95 1.33 .75 1.62 L4.10 1.75 Jiy .91 21.23%
1959-60 L.22 3.36 L4.32 .34 1.67 1.10 1.01 1.23 3.27 .69 .13 2.43 23.77%
1960-61 .55 1.4 1.72 1.24 .65 1.46 1.96 2.26 L4.02 1.45 .76 .64 18.15
196162 3.80. . 1.22  1.77.2.09.1.33 1.15 ,1.59 .96 2.59 '}1.15 .11 .72 -18B.08B
1962-63 .58 1.85 1.31 .91 1.69 1.21 .85 1.07T .57 5.00 1.44 2.10 18.58
963-6L  1.46 .75 .95 1.70 1.4 .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 L.7hL 23.0L*
1965-66 1.72 2L L3 . 55182 . 6T: .53 - 7B 1.1B 6.57 2.49 1.64  19.05
1966-67 .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 L4.51 2.39 1.59 3.12 3.05 .75 .69 1.39 1.19 5.21 .70 .09 2L.68%
1969-70 1.54 1.90 .31 1.1k 3.10 .89 1.49 .76 1.97 L.37 3.08 .LL4 20.99%
1970-71 1.79 1.38 1.75 .99 1.84% .77 .69 .58 2.45 L.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 18.4s5
1972-73 1.38 1.84 .80 2.19 .52 .56 .70 .45 1.13 2.14 .01 .63 12.35
1973-Th 1,37 ~1.k1 .2.95 1.94 1.35. 1.32 1.k0 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 L.26 16.98
1975-76 1.18 2.9 .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 15.0k
1977-78 2.84 .56 1.62 L.10 2.15 .99 .72 2.54 3.56 2.63 3.90 3.34 28.96%
1976-79 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 3.890 1.08 2.45 23.62%
1980-81 1.20 .83 .78 2.58 1.81 1.85 2.17 1.75 3.86 L.70 1.17 .96 23.66%
1981-82 .77 .56 1.49 1.91 2.38 1.48 1.16 1.60 1.25 2.4 2.06 1.17 18.24
1982-83 2.37 .75 1.39 1.60 .93 .85 1.71 2.4 1.20 2.96 3.66 1.16 20.99%

X 1.48 1.36 1.42 1.68 1.60 1.15 1.09 1.40 2.19 2.90 1.49 1.66

Mean precipitation for all crp years = 19.42

¥ Denotes years above average precipitation.




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

L .19 T .03 .03 .13 .06 i .0k

5 ' .05 .03 .12 .1k
6 .14 .12 .11 .08

7 .06 .02 .16 .05 .25

8 08 ¥ .33 .09 .02

9 .10 T .02 .15 .15

10 .05 .05 .0k «11 26 .03

11 .06 .06 .02 .03 .20 .05 .82
12 .19 T .25 .59 ’ .09 .10
13 .01 .25 .32 T .16 .0k P
1k T 35 .03 1.05
15 .01 <02 .01 .01 .14
16 ‘3 .13 .06 01 37 .39
17 .18 T .0k .20 .01 .01
18 .03 .06 T .05 .69

19 .01 .32 .09 11 .16 .0k

20 0% T .13
21 .20 .06 .24 .01 .02 RN
22 .25 .03 .16 .03 .02 T
23 J: .27 <05 7 .07
2k .03 T 28 21 03 .01
25 .02 .01 .08 .01 .83 .14 06
26 .53 .02 , .- § 45 .10
27 <01 .07 .02 .01 .03 .02
28 Ty .01 T il I | .02 .16 .60
29 .39 .10 .01 T 02 .03 W01
30 T .05 2 .06 .40

31 P T .01

Total 2.37 .75 1.39 1.60 .93 .85 1.71 2.4 1.20 2.96 3.66 1.16
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Table 7. Frost free period at the Northwestern Agricultural Research Center
from 1950 thru 1983.
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 1L 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 e
1956 May 3 26 Sept. 2 32 122
1957 May 23 30 Sept. 9 30 109
1958 May 1k 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 T 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 L4 32 Sept. 24 31 111
1981 May 5 28 Sept. 2L 25 1Lk2
1982 May 30 31 Sept. 15 23 108
1983 May 15 31 Sept. 6 31 11k
x for all

years May 26 30 Sept. 1k 30 111




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 -4o 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 ol
1959 Nov. 16 -30 July 23 96
1960 Mar. 3 -32 July 19 08
1961 Jan. 2 0 Aug. L4 100
1962 Jan. 21 -32 Aug. 16 92
1963 Jan. 30 -24 Aug. 9 ol
1964 Dec. 17 -28 July 8 91
1965 Mar. 24 -10 July 31 89
1966 Mar. L -7 Aug. 2, 25 91
1967 Jan. 24 2 Aug. 19 95
1968 Jan. 21 -23 July T oL
1969 Jan. 25 -13 Aug. 24 o7
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
197L 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 T 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 o7
1982 Feb. 9, 10 -23 Aug. 8 91

1983 Dec. 25 -29 Aug. 8 97




Table 9. 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 L.2 25.6 31.2 L41.9 L9.7 57.0 6L4.0 62.5 53.8 L45.9 31.5 29.5 k1.4
1951 20.2 27.7 27.0 L2.1 50.0 5kLk.2 64.7 60.4 50.6 L0.8 30.8 16.9 Lo0.5
1952 18.0 26.6 29.3 L45.8 52.4 56.7 61.8 62.8 56.0 L45.5 30.4 27.6 L2.7
1953 36.0 32.9 37.2 Ll.2 L49.5 5L4L.6 6L4.3 63.1 56.1 L6.2 37.0 31.3 L45.8%
1954 21.1 31.2 29.6 k0.8 52.5 54.9 63.4 60.1 52.9 L41.5 38.8 28.8 L2.9
1955 25.7 22.1 2Lk.5 39.1 L7.7 58.8 62.7 62.2 52.5 Lh.6 23.5 21.8 Lko.4
1956 23.3 20.9 31.5 44,2 54.0 59.0 64.8 62.0 55.2 Lh.1 30.9 28.5 L3.2
1957 10.2 23.4 33.3 L43.7 55.6 59.7 65.4 62.4 55.8 Li.4 32.1 32.4 U43.0
1958 29.1 30.4 32.2 L43.6 59.6 62.3 65.2 67.9 55.5 Lh.6 32.8 28.2 L6.0*
1959 24.7 23.1 35.3 L45.2 L48.1 59.9 64.5 61.0 53.0 L43.9 25.5 27.6 Lo.7
1960 19.4 25.2 32.3 L44.3 50.6 59.6 68.8 60.6 55.0 45.2 3L4.4 24,9 L3 L4*
1961 27.8 37.0 38.2 L2.0 52.6 6L.7 66.2 67.8 L9.6 L2.3 28.2 23.6 L5.0%
1962 17.4 25.7 30.9 L7.2 51.5 58.6 62.1 62.1 5L4.7 Lh.7 38.0 32.5 L43.8%
1963 11.8 33.1 38.7 L42.3 51.4 59.4 63.0 64.9 58.7 L7.4 35.8 24.0 Lh.3*
1964 28.5 28.3 30.6 L2.8 51.1 58.7 64.3 58.9 51.2 43.7 33.7 22.1 L2.8
1965 30.2 28.7 28.6 L45.2 50.6 57.6 64L.6 63.6 L6.L L7.6 35.0 28.8 L3.9%
1966 26.3 27.7 34.5 L2.9 54.3 56.0 64.5 61.7 59.3 L43.4 33.4 30.2 Lkh,5%
1967 31.0 33.2 32.9 L40.6 52.2 59.4 66.1 67.2 61.0 L5.9 33.8 25.1 L5,7%
1968 23.3 32.8 L1.2 L42.0 L49.8 59.0 6L4.6 61.3 53.8 L2.9 33.4 19.9 L43.7%
1969 13.1 24.0 29.6 L47.1 53.9 58.8 62.3 63.6 56.0 L0.0 35.2 27.7 L2.6
1970 21.9 29.9 32.8 L40.2 53.2 62.0 6L4.8 62.6 L8.7 L40.1 31.3 26.2 L42.8
1971 23.6 29.9 33.2 L43.6 52.5 54.9 61.9 68.2 L9.5 ho.L 34,1 22.0 L2.8
1972 17.0 27.3 38.5 L40.6 51.9 59.3 61.5 65.9 50.2 L40.3 33.7 19.9 k2.2
1973 20.7 27.8 37.7 L2.2 51.5 57.5 65.1 6L4.5 53.3 44,1 29.3 30.8 L3.7*%
1974 21.0 32.3 33.6 L2.7 L4L8.0 61.5 6L4.8 61.6 52.8 43.6 34.8 30.1 L3.9%
1975 21.5 21.5 29.9 37.6 Lu48.6 55.9 69.1 59.8 52.1 L2.9 35.4 27.5 L41.8
1976 27.7 29.9 31.0 u43.4 51.9 54.5 63.4 61.3 55.2 kLa2.4 33.1 28.6 L3.5%
1977 20.0 30.9 3L4.4 L45.0 Lo.7 61.5 62.6 62.8 51.7 L2.5 30.4 22.0 L2.8
1978 21.6 26.1 34.3 L3.7 L48.1 59.1 63.4 60.3 53.7 L43.7 27.2 18.8 k1.7
1979 4.1 24.9 34.7 L42.3 51.5 59.4 65.0 65.4 56.9 L6.6 30.7 33.0 L2.9
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 L3.9%
1981 30.1 31.3 38.5 L4.5 52.5 53.8 62.8 66.4 55.3 L43.2 36.0 27.0 L5.1%
1982 21.6 24.5 37.5 39.4 L49.8 59.8 61.1 63.0 53.4 41.0 29.1 25.9 L2.2
1983 30.3 33.8 37.9 L2.4 51.9 57.6 59.6 65.4 50.4 L42.9 36.6 11.1 L43.3

x 21.7 28.2 33.4 L42.9 51.6 58.3 6L.0 63.0 53.7 L43.5 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 (inches) 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.LhL8 21.28%
1951 .94 1.29 .62 2.32 3.77 2.26 1.03 2.86 1.L9 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 Ll .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 L.20 2.13 3.21 1.16 1.10 .53 .96 19.79%
1957 1.L7 1.1k .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 L.10 1.75 T .91 L.22 3.36 L.32 .34 24,65%
1960 1.67 1.10 1.01 1.23 3.27 .69 .13 2.43 .55 1.L4L4 1.72 1.24 16.48
1961 .65 1.46 1.96 2.26 L.02 1.45 .76 64 3.0 1.22 1.77 2.09 21.68%
1962 1.33 1.15 1.59 .96 2.59 1.15 .11 .72 .58 1.85 1.31 .91 1k.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 1.6L4 2.27 .85 1.62 3.62 24.51%
1965 2.25 .64 .24k 2.55 .81 2.30 1.15 L.74 1.72 .21 1.31 .55 18.L47
1966 1.42 .67 .53 .76 1.18 6.57 2.49 1.64 .79 1.3k 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 L4.51 2.39 1.59 3.12 25.36%
1969 3.05 .75 .69 1.39 1.19 5.212 .70 .09 1.54 1.90 .31 1.1k 17.96
1970 3.10 .89 1.49 .76 1.97 L4.37 3.08 .44 1.79 1.38 1.75 .99 22.01%
1971 1.84 T .69 .58 2.45 L. k2 1.31 1.11 .94 .87 1.70 1.62 18.30
1972 1.10 1.65 2.11 .95 1.48 3.28 1.77 .98 1.38 1.84 .80 2.19 19.53%
1973 .52 .56 .70 .45 1,13 2.1 .01 .63 1.37 1.41 2.95 1.94 13.81
1974 1.35 1.32 1.Lk0 3.36 1.82 1.80 1.01 .62 .80 .12 1.10 1.31 16.01
1975 1.5 1.08 1.50 1.27 1.50 1.40 1.08 L4.26 1.18 2.96 .85 1.39 20.03%
1976 .91 1.12 .34 1.92 1.90 2.49 1.Lh9 3.4k2 .96 .62 .73 .86 16.76
1977 .83 .71 1.k0 .41 2.90 .52 3.60 1.50 2.84 .56 1.62 L.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 1.4 .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 2.4 1.20 .83 .78 2.58 2L.70%
1981 1.81 1.85 2.17 1.75 3.86 L.70 1.17 .9 .77 .56 1.L9 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 2.4 1.20 2.96 3.66 1.16 1.70 1.13 1.96 2.57 22.2u*
X 1.60 1.15 1.09 1.40 2.19 2.90 1.49 1.66 1.50 1.36 1.k2 1.73

Mean annual precipitation for

34 years = 19.49

*¥Denotes years above average.



CHEMICALS USED

IN HEREICIDE STULIES 1982-83,

NWARC» KALISFELLHT

Common name

Barben

Bentazon

Bromoxunil

Chlorsulfuruon

Iicamba

Diclofor-m

Difenzoguat

Ilinosed

Iiuron

EFTC

Ethalflurzslin

Fluszifor-b

Glyrhosate

Hexazinone

MCFA

Trade name

Carbune

Basasran

Bromingl
/Buctril

x
CGA B2725

Glean

Banvel

Hoelon

fvense

Fremerdge

RKarmex

Dowco 4353

DFX-T6376

DFX-Y6202

Ertem

Sonalan

Fusilade

Roundus

Velrar

MCFA

2/76-{4-isorrorwl-4-methygl-5-oxo-2-imid-
azolin-2-gl)

4-chloro-2-butynsl-m-chloro-casrbenilate

J-isorrorgl-1B-2r1s3-benzothisuiszin-4-
{3H)-one-2yZ-dioxide

IryS-dibromo-A-hsdroxsbenzonitrile

no chemistre available

2-chloro-NLl[{4-methoys-6-metnsl-1+3»5-
trizgzin-2-vl)aminolcarbonsllbenzenesul
fonemide

Jré-dichloro-o-anisic acid

2-[4-{2y4-dichlororhenoxy)rhienony Fro-
Fenolic acid

1sZ2-dimethsgl-3s5-dirhengl-1iH ryrzzolium
Z2-sec-butzl-4s6-dinitrorhenol

3-(3r4-dicnlororhengli-1rl-dimethzlures

Hethul
yl)-2-ruridinglloxsirhenoxg) rFroranocte

Methel-2-[[L[{(4-methoxy-6-methel-1+3,5-
triazin-2-vljiaminclcarbonellaminclsulfo-
nellienzoate

2-[4-[(é-chloro-2-guinoxalingl)oxyl-rhe-
oxgll-rFrorionic scid ethyl ester

S-ethuyl dirrorslthiocarbamatie

N-ethul-N-(2-methul-2-rrorengl)-2y46-di
nitro-4-(trifluoromethsl) benzensmine

Butsl-2-[4-(S5-trifluoromethul-2-ruri-
dingl-oxg)rhenoxglrroranoste

N-(rhosrhonomethsl) dglucine

J-cyclohexul-6-(dimethelemino)-1-melhgl-
~-1+3+5-triazine-2+4-(1H,3H)-dione

[(4-chloro-u-tolglloxyllscetic scid

2-{4-((3-chloru-S-(trifluurometh-

Am. Cganamide

Velsicol
BASF

Union Carbide
Rhone Foelenc

Ciba-bieds

IuFont

Velsicol

Am. Hoechst

Am., Cxanamide

Dow
DuFont

Dow

IuFont

IuFont

Stauffer

Elanco
IECT

Honsanto

DuFont

Union Carbide




io

Mefluidide

rietolachior

Hetribuzin

Nazrroramilde

Orszalin

Oueflourfen

Faracuat

Fendimethelin

Froflurelin

Fronamide

Frorham

Sethoxgdim

Terbacil

Terbutryn

Trizllate

Triflurelin

2v4-0

294-DE

¥ May need revision

Embark

Liual

Sencor or

Lexone

levrinol

Surflan

Gosl

Faraguat

Frowl

Tolbean

Kerb

Chem—-Hoe

¥

RH 0265

R 40244

Fuest

SSH 0840

Sinbar

Idran

Fargo

Treflan

24-1

2+4-LB

N-[Z2s4-dimetnuel-S-[I{tvrifluoromethsl)-
sulfonelleminulrnensllacetamide

Z-chloro-N-(2-ethyl-é-methylrhenul-H-
2-methoxg-1-methglethel)acetamide

4-amino-é-iterl-butgl-3-(methultnicl-as

trizzin-3{4HJ)one

2-{0-negrntnoxs)-N-N-dietnslrrorionamide
4 4

JyS-dinitro-H-N-dirrurglsulfonilamide

2-chloro-1-{3-etnory-4-nitrorhenuny)-4-
{(trifluorowethelibenzene

1-1"-dimetnel-4y4'-bLirgridium ion

N=-{l-ethnulrvoruli-3rd4-dimetnul-2ré-dini-
trobenzenamine

N-(ceclorrorylmethel)- ¢ ¢ ~Lrifluoro-2s
4-dinitro-N-rroryl-e-toluidine

ZsS-dichloro{(N-1si-dimethgl-2-rrorungl)
benzemide

isorrorul carbanilzte
no chemistry aveilable

iI-(w-trifluoromethglrhenzl)-3-chlor-4-
chloromethgl-2-ryrrolidone

20(1-ethosgimino)butbsll-00(2-ethvlihiol -
rrorgll-3-hugdroxg-2-ceclohexen-1-one

1-gwino-3-(2y2-dimwethulrrorsll-é-(ethsl-
thiv)-193s5~-triczine-2y4(1Hy3H)-dione

I-teri-butyl-S-chloro-é-metngluracil

2-{tert-butylamino)-4-(ethelamino)-é-
(methelthiol-s-triazine

S-{(2+3y3-trichloroallsl)diisorrorglihio-
carbamate

ayxsa-trifluoro-2sé-dinitro-N-H-dirrorul
-g-toluidine

{(2y4-dichlororhenoxylaecetic ecid

4-(2+v4-dichlororhenoxy)butyric acid

in near future

Union Cerbide

Civa-Giedy

Hobay
DuFont

tauffer

4

Elanco

Ronm and Hoaes

Chevrun

Aw., Cesnamide

Ciba-Giesy

Rohm and Haas

FFG

Ronm znd Haass

Stsuffer

BASF

Mobey

IuFont

Stauffer

Stauffer

Elanco

Cenex

Union Cabide



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 werej;chlorsulfuron plus brom-
oxynil, chlorsulfuron plus bromoxynil plus MCP, R L4024k, R 40244 plus bromoxy-
nil and RH 0265.

INTRODUCTION :

The first three studies were conducted in spring barley and the
Bedstraw Herbicide Study was established in winter wheat. Ingrid spring barley
was seeded in 12' strips using an IH press drill at 60 1lbs/a. Herbicides were
applieg perpendicular to each strip in a 10' swath, providing a treated area of
120 ft~. Treatments were replicated four times in a randomized block design.
Wild oat wers 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 Hege,.plot combine. Plot sizgs
for the spring barley studies were 10' x 12' (120 ft~) and 10' x 20' (200 ft")
for the bedstraw study.




RESULTS : .

Broadleaf Herbicide Study 1 - Excellent yields and broadleaf
weed control was obtained when using metribuzin (.25 1b ai/a), metribuzin
plus bromoxynil (.25 + .25 1b ai/a), chlorsulfuron (.125 oz ai/a), DPX-T6376
(.0625 oz ai/a), DPX-T6376 plus bromoxynil (.0625 oz + .25 1b ai/a) and
RHO265 (.25 1b ai/a). Mean yield for the experiment was 100.L4 bu/a, however
there were no statistically significant differences in yield. SSH 0860 (1.0
1b ai/a) and R 40244 (.25 1b 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 1b ai/a applied post emergence surface, did ap-
pear injurious 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 buckwheat 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 - Those hexrbicide combinations which
proved effective in controlling broadleaf weeds as well as wild oat and green
foxtail were chlorsulfuron plus diclofop, triallate plus chlorsulfuron, 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 with R L4O2L4L, or combinations with R 4024L. 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

o
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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 controcl at the .65 1b 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.

Bedstraw Herbicide Study - Bedstraw (Galium aparine L.) com-
petition was severe throughout the test and in some cases thinned plots as
much as 63%. No treatment totally controlled bedstraw yet the best results
were obtained from the following applications; chlorsulfuron combined with
bromoxynil or bromoxynil plus MCPA, R 4024L 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 1b ai/a, R L0244 at .25 1b ai/a and RH
0265.

Two effective treatments for total broadleaf control were
chlorsulfuron plus bromoxynil (.125 oz + .375 1b ai/a) and R 40244 plus brom-
oxynil (.25 + .25 1b ai/a). Chlorsulfuron and DPX-T6376 were not effective in
the control of bedstraw when used alone. 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 k.

VRS
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Table 1 fAgsronomic date form the Brozdlesf Herbicide Studgs I in Indgrid

spring barlew. Northwestern Adgricultural Reseerch Center
in 1983, Field R-9s rlot sice 48 sa.ft,

Ilate rlanted: May 19 1983 Iate harvested: Sertewmber &y 1983

ReteX Yield Test WL, % Heidghi 1/
Treatment AFFln. 3i1/h ou/A lbs/bu Flume  1nches Visgor
Metritbuzin Fost2 25 102.9 48,0 77.3 23.5 10
Metribuzin + Fost2 + 254 95.0 44,8 21a8 22.3b 10
Eromoxenil W4
Metribuzin + Fost2 + 2597 i01.1 46,5 70.3 21.8b 9.8
Chlorsulfuron +123° oz
Metribuzin + Fost2 201 24,6 4645 73.8 21.3b 9.8
DFX-T6376 0625 oz
Eromoxugnil Fost 29 929.3 47.9 77.8 25.3 10
Chlosulfuron Fost +125 oz 102.4 48.0 77.8 233 10
DFX-T6376 - Fost 0623 vz 107.1 48.1 78.3 2640 10
OFX-T6376 + Fost +0623 oz 100.9 47.8 76.8 24.0 10
Bromoxgnil 29
SSH 0840 FOFI 1.0 100.4 47 .7 78.3 2345 9%
RR 0245 Fost +125 96,3 47.2 73.8 22.5 10
RH 02635 Fost +29 100.7 47 .3 76.0 18.CbL 2.8
R 40244 FES 20 10B.2 47.2 7945 25.8 i0
Chlorsulfuron + Fost +125 oz 97.7 47.1 73:5 24.5 2.8
Bromoxsnil v 29
Check e ——— 98.7 47 .4 69.0 24.8 10

X 100.328 47.39 75.0 23.6

F 2/. 767 +870 1.70 4,06%%

SEWX 4,53 5.82 2,35 1.11

L.S.0 12.96 1.66 6,72 2.40

C.V. % 4,51 1.23 3.14 4,71

1/ Vidgor retings 0-10 scale! 0 = dead rlantsy 10 = norwzl healthys rlants

2/ F Value for treatment comrarison

X Note! FRates diven eve in lbs. ai/A unless otherwise stated

L
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Teple 1 ( conmt’d )

frrlication Datal

FOFI rost rlant incorrorvsted
FES = pvre ewerdence surface
FOST early rFost errlicstion
FOST2= later roust asrlicstion
{ secondarye roots develored on bavlew )

Arreln. Liate fir temr Soil temr Wind {(mrn) Humidits

FOFI 5-1% 52 F 50 F 3-3 mrh 47 %

PES 3-19 52 F S0 F 3-3 mrh 49 %

FOST 6-08 78 F 82 F 0-2 mrh i8 %

FOSTZ 6-13 72 F 74 F 0 wrh 20 %

Table ____. Eroadleaf Herbicide Studs { cont’d )
Ratex % Weed Control

Trestment Arrln., ai/A FW RU LG Fi FE HE Cu
Metribuzin Fost2 25 100 %0 100 100 74 g% 100
Metribuzin + Fost?2 294 79 74 79 79 79 79 75
Bromoxsgnil 20
Metribuzin + Fost2 234 100 100 100 100 100 100 100
Chlorsulfuron +125 oz
Metribuzin + Fost?2 + 25+ i00 28 100 29 100 100 100
IFX-T6376 0625 oz
Eromoxugnil Ecst €29 9 77 100 78 @4 83 65
Chlosulfuron Fost +125 oz 100 93 100 99 96 89 100
IFX-T&376 Fost + 0625 oz 100 99 100 99 100 100 g9
DFX-T6376 + Fost 0623 oz 100 g6 100 100 100 23 100
Eromoxsnil w25
SSH 0860 FOFI 1.0 31 b 30 33 23 50 100
RH 0245 Fost V2 100 73 29 g9 100 100 29
RH 02635 Fost 25 100 100 Bé 100 100 100 97
R 40244 FES V29 &9 S0 38 73 59 79 73
Chlorsulfuron + Fost +125 oz 100 100 A 100 29 99 IOQ
Bromoxuenil 2D

Check e o e 0 0 0 0 0 9 4]




Table 1 ( cont‘d )
¥ Note!: Rates given are in lbs si/A unless utherwise stated

1/ % uWeed Control? FUW = fanweed ( Thlesei arvense )~
BW = wild buckwheal ( Folggonum convulvulus
LG = lewbseuerter ( Chenorodiuw elbum )
FW = risweed ( Amaranlhus rveiroflesnus )
FF - false flau ( Cowelinsg sative )}
HE = henbit ( Lamium smrle;icsuli )
CW = ciiickweed ( Slelleris medie

)



Table _2_. Data from the Eroadleaf Herbicide Study II in Indvid sering
parles. Northwestern Adricultural Research Center » Kalisrell
MT. inn 1983, Field R-%9s rlot size?! 48 sza. ft.
llzte seeded: Maw 19, 1983 liate harvested Sertemier 671983
Rate YIELE Test Wi % Heisgihit
Trestment 1b si/A Arrln Bu / A los/ou Fluwe  inches Vidgor 1/
R 40244 25 FES 8.7 47 . 2.8 26.5 10.90
Rk 40244 +30 PES 88.3 48.6 78.3 28,3 10.0
R 40244 1.0 FES 8B.6é 47.% 7943 2543 2.3
R 40244 +29 FOES 92.8 48.1 74.0 26.3 10.¢
R 40244 + 30 FOES BS.é 47.7 73.0 23.0 i0.0
R 40244 1.0 FOES 78.2 446.8 69.0 2153 8.5
R 40244 + BROMOX. .25+.23 FOST 83.6 47 733 24,8 10.0
R 40244 + MCFA +25+4.375 FOST 80.9 48,4 74.5 23.8 9.4
MCF# v 375 FOST 94,2 47.9 79.8 26,5 10.0
BROMOXYNIL 2E 2 FOST ?1.1 48,8 Fae 23.0 16,90
BROMOXYNIL + « 375 FOST 8648 4B.5 74,35 2543 10.0
MCF& + 379
BENTAZON + 2+4-0 30 FOST 8%9.0 48.6 78.5 25,3 10.0
AMINE + 0.C, 3/ .40
BENTAZON + 2,4-0 + 30 FOST §7.4 48.4 79+ 2543 10.0
ESTER + 0.C. 3/ .30
BEENTAZON + 2+4-IF+ .50 FOST 85.8 48,2 73.5 25.8 10,0
0.C. 3/ 1.0
BEENTAZON + HMCFA + .75 FOST 90.1 48,3 78.8 26,90 10.0
OOCO 3/4/’
BENTAZON + MCFA + 1,125 FOST ?0.6 48.3 7645 23.0 7.8
g.C. 374/
BENTAZON + «50 FOST g8i.1 48.7 72.8 25.8 2.9
DICAHEA + 0.C.3/ .06
BENTAZON + O.C. + 75 FOST 86.6 4846 7643 2540 243
RENTAZON + + 350 FOST 2.4 484 74.35 2645 10.0
BROMOXYNIL+40.C.3/.375
BROMOXYNIL 3/ 375 FOST 90.6 48,2 7643 2945 D
EROMOXYNIL S5/ v 30 FOST 88.8 48.2 70.0 26.0 2.9
BROMOXYNIL+MCFA 6/.375/375 FOST Bé.b 48.4 78,0 20%3 2.8
EROMOXYNIL+Y MCFA &/.30/.50 FOST 88.8 48.2 76.8 25.0 10,0
EROWOXYNIL+MCFA &/ +73/.73 FOST 87.9 47.9 7745 24.8 10,0
BROMOXYNIL 3/ ¢ 379 FOST 851 48.3 7343 234 16.0
CHLORSULFURON ol oz FOST
BROMOXYNIL S/ + 25 FOST 90.3 47.9 7943 26.5 10.0
CHLORSULFURON o1 pz
CHLORSULFURON 1 oz FOST B85.2 48,4 7849 2543 10,0
CHLORSULFURON 2 0z FOST 87.4 48.2 78.8 25.8 106.0
CHLORSULFURON ¢d 0Z FOST B2.4 47,5 71.0 25.8 10.0
MCFA O FOST 89.8 49.0 76.8 26.3 9.8
CHECK == = 87.8 49,0 77.0 26.8 10.0
X B7.6 48,22 75.4
F 7/ 1.01 1,34 1.11
SeEeXs 3455 + 386 2,393
LeSsDy 9.97 1.09 7.10
CeVe % 4,05 +801 3.35




Table ..2_., Brosdlesf Herbicide Studs II ¢ coni’d

Rete veveveee £ Weed Control sovereees
Trestment b 2i/A  Arrln Ful EW La FU cu ﬂ‘i
R 40244 ¢ 23 FES 100 33 78 g3 73 79
R 40244 « 90 FES 100 86 &0 100 160 93
R 40244 1.0 FES 100 99 100 100 100 160
K 40244 v FOES 100 74 96 10¢ 100 g9
R 40244 + 20 FOES 100 95 100 B9 100 29
R 40244 1.0 FOES 100 75 100 100 100¢ 1090
R 40244 + BROHMOX. .25+.25% FOST 166G 100 100 100 100 100
R 40244 + MCFA +254.375 FOST 160 96 100 100 100 100
HCFA 37D FOST 180 39 100 160 50 85
BROMOXYNIL 2E ' 25 FOST 100 7% 100 100 g4 98
BROMOXYNIL + Ry FOST 106G 45 100 100 74 74
HMCFA + 379
BENTAZON + 2+4-0 «30 FOST 100 g€ 160 100 63 EAY
AMINE + 0.C, 3/ .40

BENTAZON 1 2+4-L +90 FOST 100 65 100 100 &3 70

ESTER 4 0.C. 3/ .30

BENTAZON + Z»4-DF+ .30 FOST 106G 73 100 100 &0 76
0.C. 3/ 1.0

BENTAZON + HCFA + .75 FOST 100 38 100 i00 21 g8
OQCO 3/4/

BENTAZON + MCFA + 1,125 FOST 100 B1 100 i00 56 343
g0.Cs 374/

EENTAZON + +o0 FOST 100 160 78 g6 gl 79
DICAMEA + 0.C.3/ .06&

BRENTAZON + O0.C. Vg FOST 20 83 20 100 71 75

BENTAZON + +30 FOST 79 100 100 100 98 g6
BROMOXYNIL+0.C.3/.375

EROMOXYNIL 5/ +375 FOST i¢o 78 100 i00 93 3

BROMOXYNIL 5/ « 90 FOST 29 79 10C 100 70 10¢C

EROMOXYNIL+MCFA 6/.,375/375 FOST 100 160 100 100 78 100

EROMOXYNIL+ MCFA 6/.50/.30 FOST 100 78 160 100 g8 &

BROMOXYNIL+HCFA &/ +75/.75 FOST 100 79 100 100 98 100
EROMOXYNIL 5/ + + 379 FOST 100 100 100 109 100 10¢
CHLORSULFURON +1 oz FOST

EROMOXYNIL 57 + + 23 FOST 9% 29 100 10¢ 98 160
CHLORSULFURON .1 oz

CHLORSULFURON 1 oz FOST 100 76 160 160 100 106G

CHLORSULFURON 2 oz FOST 100 79 160 100 79 100

CHLORSULFURON +3 0z FOST 100 99 . 100 100 99 100

MCFA +0 FOST 100 35 100 100 51 20

CHECK == === Y 0 0 0 0 ¢

1/ Vigort ¢ - 10 scaler» O desd rlanile due to chemicszl or mechsnicval indursy
10 normal healths rlants
fenweed or Tield rennvcrest ( Thlasri avrvense )

2/ % Weed Control! FUW

BW = wild buckwhesl ( Folugonum convolvulus )
LQ = lambsauarier ( Chenorodium &lbum )
FW = ridweed ( Amarathus retroflexus 7

= chickweed ( Stellaria medig }

CU

v night flowering cetchfly ( Silene noctiflora )
3/ 0.C, = 0il Loncenulete sdduvent rrescribed for Lentezon srrevsy 25 74 v/v
4/ Basadran M ( 3.13 1lb., &1 / dal )
3 Brominal 4E ( 4 # bromoxusnil rer sal )
&/ Brominel 243 ( 3 % bromoxgnil and MCFA rer dal )
7/ F velue for trestment courasrvison 10
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Table 3 .

Kalispell, MT in 1983.
Date Seeded:

Date Harvested: September 6, 1983

Agronomic data from the combination herbicide study, Northwestern Agricultural Research Center,
Field No R-9.
May 19, 1983

Rate Test 5
Lb or Oz Appli- Yield Weight % Height % Weed Control
Treatment ai/a cation Bu/A Lbs/Bu Plump Inches Vigor FW BW ILQ PW HB FF Set WO

Chlorsulf on6 + .125 oz + Post

diclofop s . D Post 101.7- LT.9 T5 .0 27T 5 10.0 100 T0 100 100 99 100 T5 93
Chlorsulfurog + « 125,02 Post

difenzoquat 6 R Post oT.T 8.7 4.3 28.5 9.9 100 76 99 100 88 100 100 T1
Chlorsulfurgn + 125 oz Post

metribuzin .125 Post 88.4 kh6.2 65.3b 18.8 9.1 100 100 100 100 100 100 95 6L
Chlorsulfugon + «125.0% Post

CGA 8272 « 25 Post 88.1 bTST 76.3 28.2 9.4 100 85 98 100 98 100 100 30
Triallate 1.5 + POPI

chlorsulfuron .125 oz Post  103.2 L48.4 TT8. 2942 9.8 100 94 100 100 98 99 100 76
R Lo2LL, + barban, .5 + .33 Post 9h.2 U46.6 64.3b 25.8 9.5 100 75 99 100 100 93 100 81
R h02hh6 + barban oD LD Post 88.1 h7.7 66.5b 25.3 9.9 100 86 100 95 99 83 100 99
R Lo2hh™ + .5 + Post )
difenzoqpat 1.0 Post 97.6  L7.k 61.8b 27.5 9.4 100 95 75 83 96 70 100 100
Triallatg + 1.0 + POPI

R Lo2uk .5 PES 90.5 48.1 67.0b 27.5 9.3 100 94 94 93 100 94 100 T8
Metribuzin T+ w125 + Post

bromoxynik +25 Post 92.1 L46.5 61.8b 26.0 9.5 100 99 100 100 100 96 100 85
Bromoxyni + «375 + Post

diclofop 15 Post 101.6 L48.6 66.5b 30.0 10.0 88 100 93 80 55 68 100 99
Bromoxynil .375 + Post '
difenzoquat 6 N Post 98.7 7.0 69.5b 28.9 10.0 90 98 98 100 60 79 100 60
AC222,293 + DMTlO6 oD Post 98.0 Lho.L 75.8 30.8 10.0 100 100 20 40 48 0 100 100
AC222,2936+ DMT10 .65 Post 10k4.k 9.5 T2.0 30.2 10.0 100 100 45 83 28 5 100 98
DPX-T6376, + .0625 oz+ Post

diclofop6 (D Post 97.1 47.8 4.5 26.5 10.0 100 78 100 100 100 100 100 78
DPX-T6376 g .0625 oz+ Post

difenzoguat D Post 9,2 L6.6 T1e3 29.8 9.9 88 65 88 100 96 100 100 60
SSH 0860 "+ 1.0 + POPI

diclofop 15 Post 99.5 L48.0 79.0 27.0 9.8 39 48 61 55 35 L2 100 85
SSH 0860 + 1.0 + POPI

difenzbqugt .75 Post 99.9 L48.7 77.3  29.8 9.8 34 35 59 75 59 10 100 69
AC 222,293 + S Post

chlorsulfuron .25 oz Post 93.8 u48.1 76.5 27.5 9.9 100 98 100 100 99 100 100 100

e

SUA %
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Table 3 . (con't)
Rate Test 5
Lb or Oz Appli- Yield Weight % Height 1 % Weed Control
Treatment ai/a cation Bu/A  ILbs/Bu Plump Inches Vigor™ FW BW ILQ PW HB FF Set WO
AC 222,29366+ AL Post
bromoxynil .25 Post  105.4  L48.3 7.8 26.3 9.8 100 100 93 100 55 51 100 100
Barban 6 D Post 93.7 Lh7.6 T7.3 29.0 10.0 0 5 0 85 0 10 100 93
Difenzoquat 1.0 Post 85.2 4.3 73.8 2T.0 10.0 0 25 38 5 0 20 100 78
Triallate 1.0 POPI 85.4  L8.k 81.5 29.8 10.0 0 8 13 4 20 0 100 60
Check 0 89.2 4T7.9 79.8 29.5 9.8 0 0 0 0 0 0 0 0
x 95.30 UT.8  T2.6
P 1.12k 1.38 2.87%%*
S.E.x 5.66 724 3,47
L. S. D. (.05) 15.96 2.0L4 9.80
C.v. % 5.94 1.51 4. 79
1/ Vigor: O = 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)
HB = Henbit (Lamium amplexicaule); FF = Flase Flax (Camelina sativa)
SET = Setaria (Setaria viridis); WO = Wild Oat (Avena fatua)
3/ F - value for treatment comparison
L4/ POPI = Post plant incorporated
5/ PES = Pre emergence surface
6/ Post = Post application
T/ Metribuzin applications - secondary roots developed
AERTACATRGN DAL Temperature Wind Relative
Application Date Air Soil MPH Humitidy
L/ POPI 5/19 52°F 50°F 3-5 49%
5/ PES 5/19 52°F 50°F 3-5 L9%
Post 6/ 8 T8°F 82°F 0-2 18%
Metribuzin 6/13 T2°F TUOF 3-6 14%
<<




Table L4 . Bedstraw herbicide study on winter wheat. ,_Dale Sonstelie farm,

Kalispell, MT in 1983. Plot Size: 240 ft2.
Date Seeded: September 28, 1982 No Harvest Taken
Rate Stand Loss~ Plant” % Weed Control”
Treatment Lbs ai/a % of Plot Vigor Bedstraw Fanweed Chickweed

Bromoxynil <375 10.6 10.0 56 83 L3
Bromoxynil + .375 +

MPCA « 375 3.Lh 10.0 65 93 76
Chlorsulfuron .0625 oz. 27.3 10.0 30 96 100
Chlorsulfuron .125 oz. 8.0 1.3 L8 100 100
Chlorsulfuron .25 oz. 8.0 5.0 60 100 98
Chlorsulfuron + .125 oz. +

dicamba +125 1357 T3 48 100 100
Chlorsulfuron + .125 oz. +

bromoxynil 3D, 4.0 T3 81 100 100
Chlorsulfuron + .125 oz. +

bromoxynil+MCPA .375 + .375 1.8 543 83 100 100
Chlorsulfuron + .0625 oz. +

mefluidide 25 oz. 45.0 10.0 T 100 100
Chlorsulfuron + .0325 oz. +

mefluidide .25 0Z. 50.0 10.0 10 100 100
DPX-T6376 .0625 oz. 60.0 10.0 § 100 100
DPX-T6376 <0325 0zZ. 63.3 10.0 5 100 100
DPX-T6376 + .0325 oz. +

bromoxynil .375 8.7 5.9 68 93 100
Terbutryn 1.25 18.0 5.0 58 92 100
Metribuzin « 125 55.0 10.0 0 92 o7
Metribuzin + 25

bromoxynil 25 19.0 10.0 43 83 T3
R Lo2kkL 25 3:3 5ia 80 82 63
R Loa2kk + .25 +

bromoxynil .25 3.3 7.6 83 98 62
RH 0265 25 5.0 5.6 78 78 70
Weedy Check 0 61.7 10.0 0 0 0

1/ Stand loss due to competition from weed growth or chemical injury.
2/ Rated on sacle of 0-10: O = no stand; 10 = normal healthy plants.
3/ % Weed Control of: Bedstraw (Galium aparine) 3-5"diameter and prostrate
at application
Fanweed (Thlaspi arvense) 2" diameter
Chickweed (Stellaria media) 1-4" tall at application

APPLICATION DATA:

Temperature Relative Cloud
Application Date Air Soil Wind Humidity Cover
Post 4/5/83 L43°F Lo°F 3mph 28% Clear

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 L-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. Herbiﬁide 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'. 1In 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 year 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. BSix 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 L-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
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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-T6376 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 45.7 to 4T7.3 lbs/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-T6376 .0625 oz ai/a PES, chlorsulfuron .0625 oz ai/a PES, brom-
oxynil plus MCPA, and DPX-T6376 (.0625 oz ai/a) plus diclofop (.75 1b 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 1b 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 L.

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-T6376 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-T6376 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 .

Research Center in 1983, Kalispell, MT.

Date Planted:

May 19, 1983

Field R-9.

Date Harvested:

Agronomic data from the DPX-T6376 timing study in Ingrid spring barley.

Plot size: 48 sq. ft.

September T, 1983

Northwestern Agricultural

Rate Yield Test Wt % Plant % Weed Control”
Treatment Oz ai/a Application Bu/A Lbs/Bu Plump Height Vigor FW I1LQ PW FF CW BW
DPX-T6376 + surfi .031 PES 95.5 7.5 83.0 27.8 10.0 Th 55 5 L1 58 63
DPX-T6376 + surf; .062 PES 88.5 48.7 8L.8 2Lk.5  10.0 80 100 100 50 55 85
DPX-T6376 + surf1 125 PES 95.0 u8.1 83.3 26.8 10.0 100 85 100 78 100 91
DPX-T6376 + surfy .25 PES 91.1 h7.6 86.8 27.8  10.0 9% 85 65 95 96 83
DPX-T6376 + surf1 «031L 2-U4 leaf 92.7 Wr.7 81.0 2T7+3 10.0 100 100 100 96 100 96
DPX-T6376 + surf .062 2=l leaf 95.6 48.3 83.5 26.3 10.0 100 100 100 100 100 100
DPX-T6376 + surfi 129 2-4 leaf 98.4 b7.3 80.8 25.0 10.0 100 100 100 100 100 100
DPX-T6376 + surfl 425 2-4 leaf 79.1b 45.0 77.8 18.0 8.4 100 100 100 100 100 100
DPX-T6376 + surf1 .031 3-5 tiller 101.6 7.2 80.5 2540 9.9 100 100 100 100 100 100
DPX-T6376 + surf .062 3-5 tiller ok, 7 L 79.5 21:5 6.9 100 100 100 100 100 100
DPX-T6376 + surfi «125 3-5 tiller 81.5b L6.9 79.5 19.0 9.3 100 100 100 100 100 100
DPX-T6376 + surf «25 3-5 tiller 76.9b 38.6 79.8 18.0 9.0 100 100 100 100 100 100
DPX-T6376 A 25 2-4 leaf 95.3 48.0 83.5 26.5 10.0 100 99 100 100 100 100
DPX-T6376 .25 2-4 leaf 86.1b 6.9 83.0 23.0 ¢.9 160 100 100 100 100 100
DPX-T6376 1 <125 3-5 tiller 91.3 L7.5 83.3 235 9.5 100 98 100 100 100 100
Chlorsulfuron + surf 125 PES 96.9 47.6 84.0 25.0 10.0 51 63 58 61 80 83
Chlorsulfuron + surf +125 2-4 leaf 100.7 u8.0 84.0 26.0 10.0 100 100 100 100 100 98
Chlorsulfuron + surf .125 3-5 tiller 87.7 48.0 81.3 26.5 10.0 99 80 75 90 100 100
Check 0 96.7 u8.2 83.3 26.8 10.0 0 0 0 0 0 0
§3 91.81 L47.06 82.22
F L, 1u** 1,51 55
S.E.x. 2.88 1.79 3.00
L.S.D. 9.69 5.0T 8.51
C.V. % 3.72 3.80 3.65
1/ Surfactant applied with chemical, X-77 at .25% V/V
2/ Applications: PES = Pre emergence surfact; 2-4 leaf - 2 to L4 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: Application PES 2-4 leaf 3-5 tiller
Date 5/19 6/3 6/6
Temperature (air) 52°F 6LOF 75°F
Temperature (soil) 50°F 61°F 82°F
Wind (mph) 3-5 0 6
Humidity 49% 56% 16%
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Table _EL3 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.2
Date Seeded: May 19, 1983 Date Harvested: September 21, 1983 Plot Size: U450 ft
Plant Counts 1 5
Rate 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 1Q 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
Chlorsul furon .5 2.1 54.7 33.0 6.4 28.5 1.7 100 95 100 100 100 100
Chlorsulfuron 2D 53.5 54.8 32.8 6.0 2T+1 3T 100 83 100 100 100 100
Chlorsulfuron «125 522 55.8 33«1 6.2 310 5T 100 83 100 99 100 100
Chlorsulfuron .0625 56.3 56.7 3Lk.9 1.3 30.0 1.5 100 55 100 98 100 100
Check 0 43.8 54.6 34.8 5 20.4 37.5 0 O 0 0 0 0
xR 50.20  55.31  33.5 6.3 -
S3E.x T.575 15 232 CT37 1.00 3.25
F .618 .6L45 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

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

APPLICATION DATA: Stage of application Weeds
Application 6/10/83 g:?01i21$:; 253i;2;225 Lémbsquarter
Air Temperature TO°F b B 1 > B fi Wild buckwheat
Soil Temperature 62°F 8 EAVOEY” £ I ALCISS Fanweed
Wind (mph) 0 -12 }eaves, 2-3 inches Night flowering catchfly
Humidity 32% Desdling .~ . Chickweed
Wheat, 4th tiller, 2 inch roots
Soil pH 8.3 4- 6 leaves, 1 inch Henbit
% 0.M. 6.2




Teble _._3.. Asgronomic observations from the B2/B3 rlsntback sludy, Horth-
western Adricultural Resesrch Centers Kaliserell»MT» in 1983,
Field R13s random bDlock designs three rerlicestions. Flot sized
300 sa., ft. ( 50 sa. ft. ser re-rlanted cror 2.

Rate Arrln XX RARLEY 1/%% XXLEMTILS 1/%x ¥XALFALFA 1/%X%
Trestment oz ai/A igre Hi Sidg Fhw Ht gid Fhy Ht Sid Fhy

IFX-T6376 0825 FES 24.3 2.0 1.5 12.0 2.7 .8 14,0 2.3 1.3
DFA-T6376 « 123 FES 25.3 2.3 2.3 11,0 2.0 2.8 i0.3 1.7 3.8
DFX-T6376 25 PES 22.0 - 2.3 6.9 8.7 1.3 8.5 743 8 B.B
DFX-T&376 1Y PES 23.0 -2:0 6.3 6.0 o7 5.8 4.0 o2 9.9
CHLORSULF. .0625 PES 24.3 2.7 1.5 12,3 2.3 3.5 11.0 1.5 4.3

CHLORSULF. 1253 PES . 23:7 =243 3.2 10.3 1.3 6.9 4.3 1.0 6.6

CHLORSULF. .23 PES - 21472, 2.0 2.0 6.0 o7 g6 3.3 +3 .9
CHLORSULF. .30 PES 20.3 2.0 4.3 3.0 «3 7.9 2.3 +3 v EYS

DFX-T6376 0625 FOST 25.0 2.3 3.8 11.¢ 1.7 5.8 £.0 1.2 7.8
LFX-T6376 «125 POST 22.7 2.3 142 9.7 2,0 4.1 10.7 1.3 5.0
IFPA-T6376 ¢ 235 FOST 24.7 2.0 2075 BT 170 70 %7 1.2 6.0
DPX-T6376 + 50 FOST 23.2 2.0¢ 3.2 747 1.2 7.8 3.7 +6  B.O
CHLORSULF. .06253 POST 23.0 2.7 2.0 10,7 2.3 3.3 8.0 1.4 5.8
CHLORSULF. 125 FOST 24.7 2.3 3.0 8.0 1.9 7.8 6.0 1.1 8.0
CHLORSULF. .25 FOST 2172143 4.2 6.0 8 8.7 3.0 & - 3
CHLORSULF. .30 FOST 21.0 2.0 6.3 4.0 +4 9.8 3.0 «3 95

DFX-T6376 + 0625 FOST 28.0 3.0 1:2 10,7 2.2 3.5 11.2 1.4 4,1

SURF 3/

BFX-T6376 + 1235 FOST 24.7 2.7 +8 11:3 2.3 . 37 12,0 2.0 3.2
SURF 3/

CHLORSULF .+ 0625 FOST 25.7 2.0 + 8 13.3 2.7 247 12,3 2.0 3.0
SURF 3/

CHLORSULF .+ 4125 FOST 24.7 2.7 B 10.7 2.7 .8 10,7 2.0 3.2
SURF 3/

BROMOXYNILY 3735 FOST  26.7 2.7 0 14,0 2.7 o3 16,3 2.7 o3

MCFA 4/ ¢ 375
DFX-T6376 + 40625 FOST 25.7 3.0 +3 12,0 2.7 2.8 14.0 2.3 1.0

DICLOFOF 4/ .75 ,
EHEER = ==mees —==~= 26,0 247 0 14,3 2.7 0 15.0 2.7 0
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Teble _3_. 82Z-83 Flant-beck Stude { conb’'c J.
Reteo frrln X% FOTATO 1/%: % SUNFLOWERS 2/ xx% iX¥k CORN 2/ XX¥xx
Treatment o0z ai/A lure Ht Sta Fihs Ht Flt Visg Fhy Ht Flt Vig Thv

IFX-T6376 125 PES 19.7 3.0 o2 25.3 5.0 c 1.8 18.5 0.0 N/C 1.7
DFX-T6374 + 29 FES 16.3 1340 o3 2347 -7+0 M/C 4.3 16.¢ 3.0 H/C 5.0
DFX-T&276 + 00 FES 17.6 2.0 2.8 14,3 3.7 K/ 2.5 11.7 5.0 H/C 4.3
CHLORSULF. 40625 FES 17.0 2.3 142 2843 5.3 c 3¢2 1945 - 843 i 248
CHLORSULF. 4123 FES 20,0 2.0 1.0 22.0 6.0 C 2¢9 - 15.0 6.0 N/C 2.7
CHLORSULF. .Z5 FPES 17 ¢725 117 247 16.7 4.7 C 743 6.7 4,7 R/C 6.3
CHLORSULF. .50 FES 14,2 1.0 3.8 6.0 3.3 N/C ?.4 6.7 2.3 N/C 9.9
OFX-T6376 0625 FOST 16.3 2.0 2.1 24.3 5.0 N/C 4.3 13.3 4.2 N/C 3.1
BFX-T6376 +125 FOST 1B.7 2.0 + & 23.3 4.3 C 1.7 13,3 2.3 H/C- 3.3
IFX-T6376 +25 FOST 17.3 2.3 ] 19,0 6.3 i/C 6.2 17.7 6.0 H/C 4.2

FOST - 18.0 2.0 ' 2 14.3 4.7 N/C 7.9 11.7 4.3 H/C 1.2

<

DFX-T&376 9
CHLORSULF. .0625 FOST 19.3 2.3 o7 237 347 N/C 342 1640 53 N/C 3.3

CHLORSULF. 41235 FOST 16.7 1.7 1.8 22, 6.7 N/C 3.0 6.0 4,0 R/C 6.8

CHLORSULF. 25 FOST 1643 1.3 3.0 20.¢ 7.0 N/C 9¢8 1347  0a3 N/C-. 8.0

CHLORSULF. .50 POST 1443 1.3 4.8 14.0 3.7 N/C 7.3 4.3 4.3 N/C 9.0

DFX-T637& + 0625 FOST 20.0 2.3 13- 263 947 H/C 3.2 18.7 4.3 i/C 2.7
SURF 3/

DPX-T6376 + 125 POST. 21¢3.:247 +3 30.3 5.7 N 3 19.3 4.3 i 5
SURF 3/

CHLORSULF .+ 0825 POST 21.3 2.7 0 34.3 7.7 H 7 1B.3 5.0 i o7
SURF 3/

CHLORSULF.+ 125 FOST 21.3 2.7 +9 34.0 7.7 N 0 17.3 4.0 H 1.8
SURF 3/

EROMOXYNIL+ .3735 FOST . [20:7. 247 3.3 32.7 5.3 N 0 7.3 3.7 M 3.2
HCFA 4/ + 375

DFX-T6376 + 0625 PFOST 20.7 2.3 0 32.0 6.7 H/C 2 A%47 87 H 342
DICLOFOF 4/ .75

CHECR. - efmee= e 2 ede 200 G 36,3 6.3 0 0 20,7 4.3 0 ]
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Table 3 (con't)

i/ Asronomic messurements for evach crori barlevy.lentilsy glfalfery rotatos
sunflowery andg corie. Measurements include!
Heignt (Ht’recorded in inches |

Staend (5td) rated on 0-3 sceletl ¢ = no standy 1 = lidhil stendy 2 = moder
gte standy 3 = nhieave stand
Frigtotoxicity (Fhne) slant indure due to chiemicslsy $0-10 scslesr 0 = no
chemical indurws 10 = dead wlents due to chemicels

2/ fAdditionsl esronomic noites for sunflowers gnd curvn includesd
Flents/four feet of row (Flt) = zctusl =lant counls rer four feet of row
These counts were taken in sunflouwers and corn only
igor {(vigll sn ocudlsyr obeervation Lo delermine rresense of chlorosis or
necrosis on Flantsy i = indicsles dezd lesl Lissue
C = indicatbtes cnlovusis in rlant tissue
N/C = botn necrusis end chlorosis rresent
¥ NOTE S VYigor and shglo notes should be considered todethersice. vigor
Wwill indicate if necrosis or chlorosis occured while the shizto
rating will indicate Lhe severits of thuse resactions.,
I/ Surfactsnl used was X=-77 a3t 125 %Z w/v

4/ Rate dgiven is in lobs, 2i/78 ratner than oz 2174
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Table _L4 . Agronomic data from the 1982/83 Plant-back Study. Northwestern
Agricultural Research Center, Kalispell, MT in 1983. 2Random 5
block design. Three replications. Plot Size: 300 ft~ (50 ft
per crop replanted). E

s Barley
Rate Application Yield Test Wt % Alfalfa
Treatment Oz ai/a Type Bu/A Lbs/Bu Plump Tons/A

DPX-T6376 .0625 PES 38.8 45,7 80.7b .94

DPX-T6376 125 PES 45.3 L6.6 86.0 1.0k

DPX-T6376 2 PES h2.L L6.5 83.7 .Th

DPX-T6376 .50 FES 43.0 46.8 84.0 «25

Chlorsulfuron .0625 PES 52,2 46.5 82.0b 11

Chlorsulfuron o 25 PES L5.5 L6.5 86.7 .70

Chlorsulfuron .25 PES 4.8 L6.0 82.7 .34

" Chlorsulfuron .50 PES 62.5 Lh7.1 86.3 .63

Check 0 47.6 L6.7 83.7 .91

DPX-T6376 .0625 Post 52.4 L6k 86.0 .66

DPX-T637€ 125 Post 48.6 L6.2 85.0 .9k

DPX-T6376 s 25 Post 51.1 L7.h 86.7 .89

DPX-T6376 « 50 Post 49.8 45.8 83.7 .68

Chlorsulfuron .0625 Post 54.9 L6.8 86.0 .72

Chlorsulfuron .125 Post 5T 2 L47.1 84.3 .72

Chlorsulfuron .25 Post 42.6 46.3 82.7 5T

Chlorsulfuron 3 .50 Post LL.1 L4s5.7 8L4.0 .35

DPX-T6376 + surf .0625 Post 58.4 47.3 84.0 a5

DPX-T6376 + surf .125 Fost 55.T h7.2 85.3 .90

Chlorsulfuron + surf.. .0625 Post 48.0 L46.5 84.3 1.09

Chlorsulfugon + sgrf. .125 Post L7.h L46.6 86.0 .93

Bromoxynil~+ MCPA .375+.375 Post L6.7 L6.6 78.3b 1.0k

DPX-T6376 + diclofop .0625+.75 Post 50.0 L.k 80.3b 1.0%

Check 0 Lo.L L46.8 86.7 .85

22 49.10 46.57 84.13 .756
F .807 .915 2.13% 1.6L4
S.E.x 6.35 .186 1.50 .180
L.8D. (.05) 18.07 1.38 4.26 <512
c.V. % 12.93 1.04 1.78 23.80

1/ Surfactant used X-T7 .125% V/V

2/ F- value for treatment comparison
3/ Rate given is in 1lbs 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
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Table 5 . Potato data from Chlorsulfuron Plant-back Study (Chlorsulfuron
treatments only). Northwestern Agrlculturgl Resegrch Center,
Kalispell, MT in 1983. Size of plot 50 ft (9 £t~ harvested).
Rate Application, Yield Composition (%) Total
Treatment¥ Oz ai/a Type #1 #2 Seed Culls Cwt /A
Chlorsulfuron .0625 PES 6.2 5.0 88.8 0.0 200.5
Chlorsulfuron .125 PES 1%.9 3.1 82.9 0.0 238.1
Chlorsulfuron 25 PES 6.2 ST § 83.8 4.3 212.7
Chlorsulfuron o PES 135 0.0 86.5 6.0 211.1
Chlorsulfuron .0625 Post 16.2 5.2 76.5 2.1 238.0
Chlorsulfuron s 125 Post 19.3 5.0 T73.0 2T 263.7
Chlorsulfuron .25 Post 23.1 0.0 T5:3 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 L.7 313.4
Chlrosulfuron + . .125 +
surfactant .125% V/V Post 10.0 5.8 71.4 2T 261.3
Check 0 158 0.0, 98.2 0.0 258.L4
il 13.42 3.62  81.05 1.591 238.3
F < TOT 1.56 .781 .780 .T56
S.E.X 7.50 3.80 9.01 1.96 39.54
L:8«B {.05) 10.61 537  312.72 2.77 55,92
C.V. % 55.88 10L4.8 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
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 1b ai/a to .65 1b ai/a applied at the 2 to
3-leaf 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 Parmer 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
Qat 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 1lbs/bu to 57.18
1bs/bu. The top yield and test weight were recorded from the treatment of bar-
ban (.375 1b ai/a) applied at the 3-leaf stage. Height varied from 34.4 inches
0 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 1b ai/a) at the L4-leaf stage and diclofop (1.0 1b 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.

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.
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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 - L8 ft“.
Date Seeded: May 19, 1983 Date Harvested: September 21, 1983
Stage % Weed Control
Rate Wild Yield Test Wt Height # Wild Oat wWild
Treatment Ib ai/a Oat Bu/A Lbs/Bu Inches Panicle/Ft Oat Setaria
Barban . 375 2-leaf 80.6 56.8 35.1 «5 97.5 20
Diclofop 1.0 2-leaf 69.2 55.4 35.4 1.3 90.0 95
Difenzogquat 1.0 2-leaf T6.6 56.2 35.6 3.5 65.0 90
Triallate 1.25 POPI T1.4  54.3 35.9 5.3 46.3 100
Barban 37> 3-leaf 82.8 57:2 35.4 1.0 90.0 95
Diclofop 1.0 3-leaf 80.3 54.6 36.3 <5 95.3 65
Difenzoquat 1.0 3-leaf 80.1 56.2 36.3 253 81.3 100
Barban .375 L-leaf 80.2 55.9 34.4 3.0 100.0 100
Diclofop 1.0 h-leaf T5:3 54.9 35.4 25 98.5 95
Difenzoguat 1.0 L-leaf T76.0 56.7 35.6 1.0 88.8 80
Barban <375 5-leaf 78.0 55.6 353 2.5 75.0 80
Diclofop 1.0 5-leaf 80.0 55.0 35.5 0.0 100.0 75
Difenzoquat 1.0 5-leaf 81.4 5L.0 37.0 <25 98.8 90
Check 0 Th.2  54.3 35.3 6.3 0.0 75
il T7.6  55.45 35.6 1.76
F .785 1.18 1.08
S.E.x 135.5 .989 .597
L.S.D.(.05) 12.61 2.83 1.26
C.v. % 5.82 1.78 1.68
1/ F - value for treatment comparison
APPLICATION DATA:
Temperature Wind Relative Cloud
Stage Date Air Soil MPH Humidity Cover
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