FORTIETH ANNUAL REPORT
1988

Northwestern Agricultural Research Center
of the
Agricultural Experiment Station
Montana State University

? 4570 Montana 35
Kalispell, MT 59901

Prepared by

Vern R. Stewart
Professor of Agronomy and Superintendent

Todd K. Keener
Agric. Research Specialist I

Leon E. Welty
Associate Professor of Agronomy

Louise S. Prestbye
Agric. Research Specialist I

Contents of this report may not be published or reproduced in any form without

consent of the research workers involved.




ADMINISTRATION 750

The Administration Project at the Northwestern Agricultural Research Center
includes expenses for the overall operation of the center, personnel and
office equipment purchased.

Fulltime Staff Members:

Years in Service

Vern R. Stewart - Supt. & Prof. Agronomy (Began April 1952) 36
Leon E. Welty - Assoc. Prof. Agronomy (Began January 1973) 15
Oscar Buller - Agric. Res. Tech. I (Began January 1984) 4
Jeanette Calbick - Secretary II (Began September 1963) 25
Gary Haaven - Ag Reseach Spec. I (Began April 1982) 6
Todd Keener - Ag Research Spec. I (Began March 1978) 10
Louise Prestbye — Ag Research Spec. I (Began May 1983) 5

Parttime Staff Member:
Vicky Rogers (resigned 12/14/88)

Student Employees:

Ramona Benz (April 15 thru September 15)
Brian Clark (May 24 thru September 9)
Edward Hanson (June 22 thru July 25)
Barbara Hensler (June 13 thru September 15)
Gade Radabah (May 17 thru August 31)




GENERAL FARM 751

The General Farm Project (751) supports all research projects. This includes
items purchased and used in the total research program. The following were
purchased in 1988:

Rottary Cutter, John Deer Model $503 $ 605.20
Case Tractor w/ loader, Model #1394 14,524.00
John Deere 4200 3-bottom/2-way plow 2,100.00
Almaco #50240 Forage Plot harvester w/#50241M
Weight-Tronix M-3000 Electronic Scale 21,979.00
Gear Box for Mower 403.20
Hoist for 12' Knapheide Grain Truck 1,743.00
Total $41,354.40
o=

PHYSICAL PLANT 752

The Physical Plant Project (752) includes the maintenance of buildings and
grounds at the Northwestern Agricultural Research Center.

The Farm Crew made four metal gates for fences and several metal stakes for
field signs.

Remodeling of the existing bathroom and another bathroom was begun in 1988.
The addition of two offices, a coffee room, a furnace room, and a utility-
shower room will be completed in 1989. All this remodeling is being done
in the Crops Research Building.




ACTIVITIES 1988

Date

1/ 4
1/ 5
1/12
1/15
1/19

1/19
1/21

1/25

1/26-28

2/
2/
2/
2/
2/
2/
2/11
2/16

oUW -

2/17
2/18
2/19
2/19
2/20
2/23
2/24

2/26
2/29

3/ 1
3/ 2

3/7-8
3/18
3/23
3/24
3/25

3/29
3/30

4/ 5
4/ 6
41 7
4/26

Activity

Advisory Comm. Planning Meeting
Flathead Co. Ext. Ser. Adv. Council
Chamber of Commerce Agric. Comm.
Chamber of Commerce Agric. Comm.
Pioneer Hybred Inter. Inc. Meeting

Flathead Co. Pork Producers
N.W. & W. Ag. Res. Centers Adv. Comm.

Straws & Clods

Annual Planning Conference

Pesticide Recertification Program
Pesticide Recertification Program
Pesticide Recertification Program
Pesticide Recertification Program
Pesticide Recertification Program
FAC-CRD Meeting

FFA Advisory Committee

Hay Management System Meeting

Hay Management System Meeting
Producer Meeting

Producer Meeting

Chamber of Commerce Agric. Comm.
Equity Supply Annual Meeting
Farm Show Committee Meeting
Equipty Supply Meeting

Farm Show Committee Meeting
Producer Meeting
Graduate Student Orals

Farm Show Banquet

Farm Show

Producer Meeting

Western Society Weed Science Meeting
Chamber of Commerce Agric. Comm.
Agricultural Week

Meeting with Eric Torgerson
Meeting with Greg Kushnak, Robert
Hunt and Jim Christianson
Producer Meeting

Annual Review

Pesticide Recertification Program
Pesticide Recertification Program
Pesticide Recertification Program
Flathead Water Program

Who
Stewart
Stewart
Stewart
Stewart
Stewart
Welty
Stewart
Stewart
Welty
Stewart
Welty
Stewart
Welty

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

Stewart
Stewart
Welty

Stewart
Stewart
Stewart
Stewart

Stewart
Welty
Stewart

Stewart
Stewart
Stewart
Stewart

Where

Missoula
Kalispell
Kalispell
Kalispell
Ronan
Ronan
Kalispell
Allentown
Allentown
Bozeman
Bozeman
Bozeman
Bozeman

Woodside
Missoula
Ronan
Plains
Superior
Kalispell
Kalispell
Ronan
Ronan
Dillon
Deer Lodge
Corvallis
Kalispell
Kalispell
Kalispell
Kalispell
Kalispell
Kalispell
Superior
Bozeman

Kalispell
Kalispell
Stevensville
Fresno, CA
Kalispell
Kalispell
Ethridge

Great Falls
Superior
Bozeman

Ronan
Kalispell
Eureka
Kalispell




ACTIVITIES 1988 (con't)

Date

5/ 6
5/ 9
5/11

5/25

6/17

6/22
6/28

6/29
6/29-7/1

6/30
7/ 7
7/12
7/13
7/14
7/15
7/21
7/27
8/ 1
8/24

9/6-7
9/18

10/10-11
10/13
10/21-22
10/25
10/30-11/4
11/14
11/18
11/28-12/2
12/5-7

12/8-9

Activity

SCS Meeting
Low Input Advisory Comm. Meeting
SCS Meeting

Irrigation Field Day

Vo-Ag Teachers of Montana Tour

Chamber of Commerce Agric. Comm.
Mont. Wheat & Barley Comm. Tour
Montana AgResearch Adv. Board Meeting
Tour Plant Materials Center

Summer Conference

Field Day

Make Tape on KGEZ Radio

Make Tape on KEER Radio

Make Tape on KUFM, KGVO Radio & KPAX-TV
MSU Plant Pathology Tour

Field Day at Central Agric. Res. Center
Chamber of Commerce Agric. Comm.

Make Tape on KOFI Radio

Field Day Northwestern Agric. Res. Cnt.

County Agents Up-Dating Meeting

Northrup King & Cenex Reps. Tour
Annual Conference Comm. Meeting

Superintendents Retreat
Locals & Minnesota Farmer Tour

P&T Committee Meeting

Western Area Weed Assoc. Meeting
P&T Committee Meeting

Town Hall Meeting

Pacific Northwest Forage Workers
Annual Conference

N.W. & W. Ag. Res. Cen. Adv. Comm.
Chamber of Commerce Agric. Comm.
ASA Meeting

Budget, Variety & RCF Meetings
Variety & RCF Meetings
AERO Meeting

Who
Welty
Welty
Stewart
Welty
Stewart
Welty

Stewart
Welty
Stewart
Stewart
Welty
Welty
Stewart
Welty
Welty

Stewart
Stewart
Stewart
Welty

Stewart
Stewart
Stewart
Stewart
Welty

Stewart
Welty

Welty
Stewart

Stewart
Welty

Stewart
Stewart
Stewart
Stewart
Welty

Stewart
Welty

Stewart
Stewart
Stewart
Welty

Stewart
Welty
Welty

Where

Rock Creek
Bozeman
Kalispell
Kalispell
Station
Station

Station
Station
Kalispell
Station
Bozeman
Bridger
Bozeman
Bozeman
Bozeman

Kalispell
Polson
Missoula
Station
Moccasin
Kalispell
Kalispell
Station
Station
Station
Station

Station
Bozeman

Lewistown
Station

Bozeman
Ronan
Corvallis
Ronan

Puyallup, WA

Bozeman
Bozeman

Allentown
Kalispell
Anaheim, CA
Anaheim, CA

Bozeman
Bozeman
Lewistown




VISITORS 1988

Date

1/13
1/15
1/30

2/12
2/17
2/19
2/22
2/29

3/ 4
3/ 7
3/ 9
3/10
3/18
3/21

4/ 8
4/11

4/14
4/18
4/25

4/27
4/30

S5/ 2
5/ 4
5/ 6
5/ 9
5/10
5/15
5/16
5/17

5/20

Visitors

Brad Brown
Les Cooper
Mark Passmore

Francis VanRinsum
Mark Sprat

Rod Warner

Roger Whitson
Mark Passmore

Russell Muntifering
Dave Iverson

Tom Hoeklebore

Arnold & Marylin Jentz
Tom & Hanna Hocklebore
John Alton

Jack Peters

Bill Mitton

John Roberson

Marty Boehn
Clyde Pederson
Mr. Smith

Mike Schard
Floyd LaBrant
Bill Mitton
Charlene Gregory
Jerry Tedrick
Bill Ambrose
Ray Ditterline
Shaun Townsend
Robert Dunn

Vicky Riffenberger
Gary Mahugh
Allen Powers
Gary Mahugh
Eric Torgerson
Darlene Nardi
Dezi Brown
Marvin Hall
Wanda Broston
Les Toews

Gade Radabah
Steve Swanger
Mal Westcott
Marty

Brian Clark

Representing

Nursery Business
Farmer
Farmer

Farmer

Water Consultant
DuPont
Ciba-Geigy
Farmer

Assoc. Director MAES

Equity Field Representative
U.S. Air Force

Farmers

U.S. Air Force

Farmer

Farmer

Federal Employee

Job Service

Elk Reserve

Farmer

Torgerson Implement
Torgerson Implement
Farmer

Federal Employee
Job Applicant

Job Applicant
Farmer

Plant & Soil Sci., MSU
Graduate Student
Technician

Dept. Natural Res. & Conser.

Flathead Electric
Bureau Reclaimation
Flathead Electric
Torgerson Implement
Job Applicant

Nursery Business
Forage Scientist
Former Summer Employee
Farmer

Job Applicant

Job Applicant

Western Agric. Res. Center
Technician WARC

Job Applicant

From

Kalispell
Kalispell
Kalispell

Kalispell
Kalispell
Bozeman

Fargo, ND
Kalispell

Bozeman
Kalispell
Omaha, NE
Matador, ND
Omaha, NE
Kalispell
Kalispell
Kalispell
Kalispell

Kalispell
Kalispell
Ethridge
Ethridge
Kalispell
Kalispell
Kalispell
Kalispell
Kalispell
Bozeman
Bozeman
Bozeman

Helena
Kalispell
Boise, ID
Kalispell
Ethridge
Kalispell
Kalispell
Moscow, ID
Kalispell
Kalispell
Kalispell
Kalispell
Corvallis
Corvallis
Bigfork




VISITORS 1988 (con't)

Date

5/25

5/26
6/16
6/27

6/28

7/ 7
7/11
7/13
7/18
7/19

7/20
7/21

7/25
7/26

7/27

8/ 1

Visitors

Vicky Riffenberger
Larry King

Don Graham

Monte McVay

Dale Mahugh

John Thalton

Heidi Wolf

Barbara Hensler

Ed Hanson

Ken Krueger

Tom Blake

Luther Talbert
Ken Krueger
Frank Daniels
Roger Simonson
Ernest Braumiller
Rick Sampson

Jim Christianson
Cheryl Tuck
Harold Tutvedt
Les Cooper

James Welsh

Tom Blake

Luther Talbert

Jim Ryan

Kristi Carda
Wayne Fischer
Rod Warner
Mitch Barrington

Tom Hoeklebore Family

Mary Cammeyer
Christine Haymen
Jim Crookshank
Monte Anderson
Russell Muntifering
Pete Thatcher
Jack Hanson
Philip Gersmehl
John Orr

Kurt Volker

Clen Johnson
Dave Philips

Bill Knipe

Mr. Christianson
Dewey Anderson
Mr. Roofington

Representing

Dept. Natural Res. & Conser.
Federal Power Administration

Consultant

Bureau of Reclamation

Flathead Electric
SCS Office

Job Applicant

Job Applicant

Job Applicant

Farmer

Barley Breeder, MSU

Wheat Breeder, MSU

MT Wheat & Barley Comm. Member
MT Wheat & Barley Comm. Member
MT Wheat & Barley Comm. Member
MT Wheat & Barley Comm. Member
MT Wheat & Barley Comm. Member
MT Wheat & Barley Comm. Secy.

MT Wheat & Barley Comm. Secy.

N.W. & W. Adv. Comm. Member
N.W. & W. Adv. Comm. Member

Director MAES, MSU
Barley Breeder, MSU
Wheat Breeder, MSU

Kalispell Weekly News
Eastern Agric. Res. Cnt.
Parson Equipment

DuPont

Cenex Farm & Home

U. S. Air Force

KCFW-TV

KCFW-TV

Farmer

Hoechst Roussel

Assoc. Director, MAES, MSU
Special Projects Coor. MSU
Program Officer, MSU
University of Minneosta
ICI

ICI

ICGL

Extension Service

Northrup King
Farmers Union
Farmers Union
Farmers Union

From

Helena
Spokane, WA
Missoula
Boise, ID
Kalispell
Bozeman
Kalispell
Kalispell
Kalispell

Kalispell
Bozeman
Bozeman
Kalispell
Sidney

Saco

Big Sandy
Dagmar
Great Falls
Great Falls
Kalispell
Kalispell
Bozeman
Bozeman
Bozeman

Kalispell
Sidney
Kalispell
Bozeman
Kalispell
Omaha, NE
Kalispell
Kalispell
Austrialia
Spokane, WA
Bozeman
Bozeman
Bozeman
Minneapolis, MN
Boise, ID
Yakima, WA
California
Lewistown

Stanton, MN
Minneapolis, MN
Billings
Minneapolis, MN




VISITORS 1988 (con't)

Date

8/11
8/17
8/23
8/26
9/ 2
9/16
9/28
9/29
10/ 4

10/18

11/ 9

Visitors

Kevin Kephart Family
Grant Jackson Family
Bob Rogers

Jim Buechle

Ross Peace

Paul Smiley
Mars Family
Allan Taylor
Eric Torgerson

Kingsbury Colony People
Mal Westcott & Crew
Kingsbury Colony People
Mal Westcott & Crew

Greg Murffet

Representing

South Dakota State University
Central Agric. Res. Center
Neighbor

Farmer

Private Consultant

Veterinarian and Farmer

Plant & Soil Sci., MSU
Torgerson Implement

Farmers
Western Agric. Res. Center
Farmers
Western Agric. Res. Center

State Employee

From

Brookings, SD
Moccasin
Kalispell
Kalispell
Fairfield

Columbia Falls
Kalispell & MN
Bozeman
Ethridge

Valier
Corvallis
Valier
Corvallis

Helena
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CLIMATOLOGICAL DATA
NORTHWESTERN AGRICULTURAL RESEARCH CENTER
Kalispell, MT

Northwestern Agricultural Research Center climatological data is recorded
and sent to the Atmospheric Administration to be published in the
Climatological Data. Daily maximum and minimum  temperatures, soil
temperatures at four and eight inches and precipitation are recorded. This
data has been recorded since January 1949.

The precipitation total (crop year September 1, 1987 thru August 31, 1988)
was 5.46 inches below the 39 year average. The only month with above
average precipitation was May. August and October were more than an inch
below normal. This was the fourth dryest crop year ever recorded.

The temperature mean was very close to normal with 44.5 degrees for the
crop year with 43.3 degrees being the long time average.

Since recording of climatological data began there have been five years
with years with growing seasons consisting of more than 130 frost free
days. The average over the years is 112 days. This crop year we had 131
frost free days.

The warmest daytime temperature for the crop year was 92 degrees on July 22
and August 6. The coldest temperature was 17 degrees below zero on January
6. These were the high and low temperatures for the calendar year of 1988
also. '

Following is a list of tables giving a complete description of the weather
for the crop year (September 1987 thru August 1988) and 1988 (January thru
December).

Table 1. Summary of climatic data by months for 1987-88 crop year
(September thru August) and averages for the period 1949-
88 at the Northwestern Agricultural Research Center,
Kalispell, MT.

Table 2. Summary of temperature data at the Northwestern Agricultural
Research Center on a crop year basis, September 1, 1949
through August 31, 1988. (Average)

Table 3. Summary of temperature data at the Northwestern Agricultural
Research Center on a crop year basis, September 1, 1949
through August 31, 1988. (Maximum)

Table 4. Summary of temperature data at the Northwestern Agricultural
Research Center on a crop year basis, September 1, 1949
through August 31, 1988. (Minimum)

Table 5. Summary of precipitation records at the Northwestern Agri-
cultural Research Center on a crop year basis, September 1,
1949 through August 31, 1988.




Table 6. Precipitation by day for crop year September 1, 1987 through
August 31, 1988, Northwestern Agricultural Research Center,
Kalispell, MT.

Table 7. Frost free period at the Northwestern Agricultural Research
Center from 1950 through 1987.

Table 8. Temperature extremes at the Northwestern Agricultural Re-
search Center, Kalispell, MT from 1950-1988.

Table 9. Summary of temperature records at the Northwestern Agricul-
tural Research Center, January 1950 through December 1988.

Table 10. Summary of precipitation records at the Northwestern Agri-
cultural Research Center, Kalispell, MT, January 1950
through December 1988.



Table 1.

Summary of climatic data by months for 1987-88 crop year (September thru August) and averages
for the period 1949-88 at the Northwestern Agricultural Research Center, Kalispell, MT.

Sept. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Total or
ITEM 1987 1987 1987 1988 1988 1988 1988 1988 1988 1988 1988 Average
Precipitation (inches) :
Current Year 0.81 0.91 1.18 0.98 1.03 0.77 1.36 3.60 1.98 1.07 0.13 13.94
Avg. 1949 to 1987-88 1.64 1.43 1.63 1.52 1.19 1.14 1.40 2,27 2.77 1.52 1.55 19.40
Mean Temperature (F)
Current Year 56. 35.3 25.4 20.5 30.3 37.8 45.7 51.4 60.9 63.7 63.9 44.5
Avg. 1949 to 1987-88 53.4 43.3 32.5 25.7 21.9 28.0 33.8 43.2 51.7 58.5 64.0 63.0 43.3

Last killing frost in spring

1988
Avg. 1949-88

First killing frost in fall

1988
Avg. 1949-88

Frost Free Period

1988
Avg. 1949-88

Maximum summer temperature

Minimum winter temperature

May 3 (30 degrees F)
May 24

September 12 (30 degrees F)
September 13

131 days
112 days

92 degrees F on July 22 and August 6, 1988

17 degrees F below zero on January 6, 1988

In this summary 32 degrees is considered a killing frost.

QN




Table 2. Summary of temperature data at the Northwestern Agricultural Research
Center on a crop year basis, September 1, 1949 thru August 31, 1988..
Average temperature by month and year
Degrees Fahrenheit

YEAR SEPT. OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. MEAN
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 11.8 33.1 38.7 43.2 51.4 59.4 63.0 64.9 44.6
1963-64 58.7 47.4 35.8 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 25.2 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 61l.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
1983-84 50.4 42.9 36.6 11.1 27.6 32.4 38.3 42.2 48.7 56.4 65.3 64.6 43.0
1984-85 49.5 40.0 32.6 20.6 19.2 19.0 30.8 44.8 53.7 57.6 68.3 60.2 41.4
1985-86 47.8 40.8 18.6 18.3 25.4 25.6 40.6 43.8 53.7 63.9 59.9 66.1 42.0
1986-87 50.2 43.0 30.3 24.9 22.2 27.9 35.0 47.8 55.6 61.6 62.9 59.8 43.4
1987-88 56.1 43.3 35.3 25.4 20.5 30.3 37.8 45.7 51.4 60.9 63.7 63.9 44.5
MEAN 53.4 43.3 32.5 25.7 21.9 28.0 33.8 43.2 51.7 58.5 64.0 63.0

Mean temperature for all years = 43,2



Table 3. Summary of temperature data at the Northwestern Agricultural Research
Center on a crop year basis, September 1, 1949 thru August 31, 1988.
Average maximum temperature by month and year
Degrees Fahrenheit

YEAR SEPT. OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. MEAN
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
1956-57 71.0 53.7 37.6 35.5 19.0 33.2 43.3 55.3 70.2 72.4 82.1 80.0 54.4
1957-58 74.3 50.5 40.1 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 56.3
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 b54.4
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 56.7
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
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
1983-84 65.1 56.0 43.7 19.9 34.6 40.8 46.8 54.2 60.4 69.1 82.8 83.3 54.7
1984-85 63.9 52.2 40.4 28.2 25.3 29.1 42.7 56.8 68.7 73.2 88.0 75.0 53.6
1985-86 60.4 51.3 26.7 25.2 34.0 36.6 51.6 55.1 66.1 78.5 73.0 84.1 53.6
1986-87 59.9 54.3 38.0 30.9 29.5 34.2 43.4 61.3 67.9 75.7 76.5 74.9 53.9
1987-88 73.5 59.9 43.0 32.6 29.0 39.3 46.1 58.5 63.8 74.1 79.5 82.6 56.8
MEAN 68.3 55.3 40.1 32.4 29.4 36.4 43.6 55.0 65.0 72.1 80.2 79.6

Mean temperature for all years = 54.8




Table 4. Summary of temperature data at the Northwestern Agricultural Research
Center on a crop year basis, September 1, 1949 thru August 31, 1988.
Average minimum temperature by month and year
Degrees Fahrenheit

YEAR  SEPT. OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. MEAN

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
1959-51 36.6 36.0 24.8 22.6 11.7 18.8 16.6 26.2 36.7 4l1.7 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. 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. 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. 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. 30.9 28.4 32.3 39.8 47.4 48.7 49.2 34.6
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1961-62 36.8 31.2 21.2 16. 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. 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. 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. 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
1983-84 35.6 29.7 29.5 2.4 20.6 24.0 29.9 30.2 37.1 43.6 47.8 46.0 31.4
1984-85 35.2 27.7 24.7 13.0 13.2 9.0 18.8 32.7 38.7 42.0 48.5 45.5 29.1
1985-86 35.2 30.2 10.6 11.4 16.9 14.5 29.6 32.5 41.3 49.3 46.8 48.1 30.5
1986-87 40.5 31.6 22.6 18.8 14.9 21.6 26.6 34.2 43.3 47.4 49.4 44,7 33.0
1987-88 ° 38.7 26.5 27.6 18.1 11,5 - 21:3 29.5 33.0 39.0 47.7 47.9 45.2° 32.2

MEAN 38.4 31.4 24.9 18.9 14.3 19.6 24.0 31.3 38.4 44.9 47.7 46.4

Mean temperature for all years = 3037



Table 5. Summary of precipitation records at the Northwestern Agricultrual Reserch
Center on a crop year basis, September 1, 1949 thru August 31, 1988.

Total precipitation in inches by month and year

-

YEAR  SEPT. OCT. NOV. DEC. JAN. FEB. APR. MAY JUNE JULY AUG. MEAN
0.84 0.15 3.90 3.12 0.75 19.49
2.32 3.77 2.26 1.03 2.86 21.55
0.17 1.32 3.95 0.56 0.69 21.10
2.07 2.00 3.31 T 1.62 14.72
0.79 1.52 2.98 2.91 3.79 19.17
0.82 1.18 1.86 3.08 0.00 12.75
1.28 1.06 4.20 2.13 3.21 23.92
1.22 1.75 2.51 0.52 0.78 13.89
1.47 2.20 2.56 0.84 0.58 17.26
1.62 4.10 1.75 T 0.91 21.23
1.23 3.27 0.69 0.13 2.43 23.77
2.26 4.02 1.45 0.76 0.64 18.15
0.96 2.59 1.15 0.11 0.72 18.08
1.07 0.57 5.00 1.44 2.10 18.58
0.87 3.33 3.86 3.01 1.64 21.01
2.55 0.81 2.30 1.15 4.74 23.04
0.76 1.18 6.57 2.49 1.64 19.05
0.99 1.30 2.53 0.02 0.01 15.38
0.57 3,92 2.22 1.00™ 3.42 18.32
1.39 1.19 5.21 0.70 0.09 24.68
0.76 1.97 4.37 3.08 0.44 20.99
0.58 2.45 4.42 1.31 1.11 19.08
0.95 1.48 3.28 1.77 0.98 18.45
0.45 1.13 2.14 0.01 0.63 12.35
3.36 1.82 1.80 1.01 0.62 20.35
1.27 1.50 1.40 1.08 4.26 16.98
1.92 1.90 2.49 1.49 3.42 19.97
0.41 2.90 0.52 3.60 1.50 15.04
2.54 3.56 2.63 .3.90 3.34 28.95
2.33 2.67 1.23 0.40 1.79 16.31
1.88 5.48 3.89 1.08 2.45 23.62
1.75 3.86 4.70 1.17 0.96 23.66
1.60 1.25 2.41 2.06 1.17 18.24
2.41 1.20 2.96 3.66 1.16 20.99
1.93 2.91 2.07 0.31 0.5519.93
1.31 2.81 1.89 0.35 1.62 17.56
1.34 2.92 1.83 2.09 0.81 23.23
1.15 1.89 1.95 4.85 0.98 21.97
1.36 3.60 1.98 1.07 0.13 13.94

1949-50 1.03.°1.05- 1,67 0.92 2.62 1.13
1950-51 0.52 2.30 1.16 2.48 0.94 1.29
1951-52 1.49 5.62 1.01 3.31 1.03 .0.98
1952-53 0.13 0.05 0.60 0.98 1.84 1.14
1953-54 0.71 0.03 0.87 1.30 2.65 0.79
1954-55 1.09 0.54 1.00 0.43 1.00 1.31
1955-56 1.64 1.89 1.97 2.38 1.76 1.53
1956-57 1.16 1.10 0.53 0.96 1.47 1.14
1957-58 0.10 1.59 0.96 1.76 1.56 2.67
1958-59 1.99 1.16 2.90 2.77 1.95 1.33
1959-60 4.22 3.36 4.32 0.34 1.67 1.10
1960-61 0.55 1.44 1.72 1.24 0.65 1.46
1961-62 3.40 1.22 1.77 2.09 1.33 1.15
1962-63 0.58 1.85 1.31 0.91 1.69 1.21
1963-64 1.46 0.75 0.95 1.70 1.46 0.41
1964-65 2.27 0.85 1.62 3.62 2.25 0.64
1965-66 1.72 0.21 1.31 0.55 1.42 0.67
1966-67 0.79 1.34 3.33 1.68 1.50 0.62
1967-68 0.91 1.88 0.62 1.16 0.79 1.15
1968-69 4.51 2.39 1.59 3.12 3.05 0.75
1969-70 1.54 1.90 0.31 1.14 3.10 0.89
1970-71 1.79 1.38 1.75 0.99 1.84 0.77
1971-72 0.94 0.87 1.70 1.62 1.10 1.65
1972-73 1.38 1.84 0.80 2.19 0.52 0.56
1973-74 1.37 1.41 2,95 1.94 1.35 1.32
1974-75 0.80 0.12 1.10 1.31 1.56 1.08
1975-76 1.18:12.96:  0.85 1.39 0.91 1.12
1976-77 0.96 0.62 0.73 0.86 0.83 0.71
1977-78 2.84 0.56 1.62 4.10 2.15 0.99
1978-79 1.90 0.15 0.96 0.91 1.70 1.45
1979-80 1.03 1.75 0.50 1.03 1.53 2.03
1980-81 1.20 0.83  0.78 2.58 1.81 1.85
1981-82 0.77 0.56 1.49 1.91 2.38 1.48
1982-83 2.37 0.75 1.39 1.60 0.93 0.85
1983-84 1.70 1.13 1.96 2.57 0.80 2.19
1984-85 2.15 2.25 1.40 1.29 0.31 1.28
1985-86 5.35 1.55 1.61 0.51 2.39 2.33
1986-87 3.63 0.80 1.78 0.63 0.38 0.46
1987-88 0.81 0.12 0.91 1.18 0.98 1.03
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MEAN 1.64 1.34 1.43 1.63 1.52 1.19 1.40 2.27 2.77 1.52 1.55

Mean precipitation for all crop years = 19.40



Table 6. Precipitation by day for crop year, September 1, 1987 through August
31, 1988. Northwestern Agricultrual Research Center, Kalispell, MT.

SEPT. OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG.
DATE 1987 1987 1987 1987 1988 1988 1988 1988 1988 1988 1988 1988

1 0.01 0.13
2 0.05 0.15 0.02 0.08 0.16 0.24
3 T 0.01 0.02 0.10 0.10 - 0.04
4 0.03 0.05 0.08 0.45
5 T 0.17 0.07
6 T 0.04 T 0.31 0.20
7 0.17+0.03" 0.13 0.07 0.06 0.10
8 0.03 T
9 0.09 0.18 T 0.26
10 0.19 0.02 0.08 0.10 0.03
11 0.25: 0.11
12 0.04 0.08
13 T T
14 #2110, 09 0.10 0.10 0.23 0.75
15 0.10 0.07 0.18° 0.02 0.12 0.05
16 T 0.15 0.03 T
17 T 0.26 0.32 0.05 0.20
18 0.02 T 0.02 0.06
19 0.05 0.02 0.06 0.03
20 T 0.01 0.02
21 TE0.13 0.03
22 0.08
23 0.13 0.18 0.02 0.02 0.07
24 0.18 T2 .0.20 T
25 0.14 0.21 0.23
26 0.03 0.03 0.10 0.12
27 076 0.01 0.16
28 0.02 T 0.01 0.14
29 0.04 T 0.03 " 0.32 0.14 0.52
30 0.05 0.03 0.02 0.20 0.06 0.30
31 0.02 0.05 1.52

TOTAL 0.81° 0.12 - 0.91 1.18  0.98  1.03 +0.77 1.36 3.60" 1.98 1.07 0.13
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