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PROFESSIONAL & CLIENTELE PRESENTATIONS 1998 J

DATE ACTIVITY WHO WHERE ..../

1/5 Flathead Weed Board Stougaard Kalispell

1/6 Advisory Committee Stougaard, Holen Missoula ..J

1/14 MT Weed Control Assoc. Stougaard Butte

1/15 Mint Industry Research Council Welty LasVegas
....I

1122 MT Ag Business Assoc. Stougaard Great Falls '-'
1128 Lecture-Field Crops Holen Bozeman

2/5 Montana Mint Committee Welty NWARC

2/9-12 Weed Sci. Soc. of America Stougaard Chicago

2/12 Lake's Seed, Inc. Welty, Holen Ronan

2/16-17 MT Mint Growers Assoc. Welty, Stougaard Kalispell

2116 MT Wheat & Barley Comm. Stougaard, Holen Bozeman

2126 7th-8th Grade Cayuse Prairie Tour Welty NWARC

3/6-13 West. Soc. Weed Science Stougaard Hawaii J

3/16 Mint Research Meeting Welty Kalispell

3/18 Pesticide Recertification Stougaard Kalispell J

3120 Forage Producers Welty, Stougaard, Holen Stevensville J

4/1 Weed Management Lecture Stougaard Bozeman

412 Home Schoolers Tour Welty NWARC J

4/6-8 Western Regional IPM Meeting Stougaard Portland

5/4 Flat. County Weed Board Meeting Welty, Stougaard Kalispell
J

5/8 Flathead Leadership Welty NWARC

5/16 Flathead Sci. Symposium Stougaard Kalispell

5127 FVCC Students-Tour Welty NWARC
J

5127 VoAg Students-Tour Welty NWARC

617 WSU Weed Tour Stougaard NWARC

6/8 Creston Students-Tour Holen Pullman
.J

6/9 UI Weed Tour Stougaard NWARC J

6/10 Grad Student Comm. Meeting Stougaard Moscow

6/17 Wheat & Barley Comm.-Tour Welty, Stougaard, Holen Moscow <:»

6/18 American Cyanamid Stougaard NWARC J

6/30 Mint Producers-Tour Welty, Stougaard NWARC

7/8 Mint Oil Buyers-Tour Welty NWARC .../

7/9 Citizens-Tour Welty NWARC

7/9-10 Cenex Field Tour Stougaard Havre
.:»

7/13 Tazmanian Dean of Ag-Tour Welty NWARC J

7/13 UAP Field Tour Stougaard Havre

7/15 Tazmanian Dean of Ag-Tour Welty WARC

7/15 Havre Field Day Stougaard Havre ..J

7/16 Field Day Holen WARC

8/3 Australian Farmers-Tour Welty NWARC .:»

8/4 West. US Dept. Of Ag-Tour Welty, Stougaard NWARC J
8/6 Japanese Students-Tour Welty NWARC

8/10 Japanese Students-Tour Welty NWARC J

8/11 Farm Bureau-Tour Welty, Stougaard, Holen NWARC J

1017 FFA Students-Tour Welty NWARC

10/8 Cayuse Prairie 7th Graders-Tour Welty NWARC -..J

10/13 American Cyanamid Meeting Stougaard Bozeman

10120 Amer. Soc. of Agronomy-Poster Welty Baltimore, MD

10129 MiDt Research Meeting Welty Kalispell .../

11/5 Mint Research Meeting Welty NWARC
11/10 Herbicide Dissipation Lecture Stougaard Bozeman J

11/10 German Oil Buyers Welty NWARC ....I

11/30-12/4 Grain Growers Meeting Stougaard, Holen Great Falls

12/14-16 IPM Weed Management Stougaard Malta

-'
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'- CLIMATOLOGICAL DATA
NORTHWESTERN AGRICULTURAL RESEARCH CENTER

Kalispell, MT'--'

'-

'-'"'

The 1997/1998 crop year began with dry and warmer than average conditions
from October through February, followed by a very wet spring. Total precipitation
from September 1997 through August 1998 was 6% above average and
accumulated growing degree-days were 9% above average. Most of the excess
precipitation occurred in the spring of 1998 (14.22 inches of moisture from March
through June). The 1988 growing season (April - August) received 13.48 inches of
rain, 34% above average, and the mean temperature for this period was 3% above
average. June was the only month with below average mean temperature. The first
fall frost did not occur until October 4, 19 days later than normal, resulting in a 25%
longer than average frost-free period. Snow cover was absent most of the winter.
The only sub-zero air temperatures occurred January 9-13 when there was 1.5-3
inches of snow cover, so winter crop survival was not challenged.

'-"

\.../

'-'
'-'
'-'

'-'
Because of the dry winter, fields could be worked in early spring, and small

grain planting was on schedule in mid April. Wet weather prevailed March through
June, and the Pytbium problem affected the crops again this year, particularly the
spring barley, which only yielded about 50 Bu/acre. Spring wheat yields averaged
67 Bu/acre. July and August were warmer and drier than normal, providing
abundant heat units in mid summer and excellent harvest conditions.

'--
'-'

'- Alfalfa did not experience the waterlogged soils as in the previous season, so
early season stands were good. Good yields were obtained throughout the growing
season. New seedings yielded about 3 tons/acre (2 cuttings), and the established
fields yielded 3-5 tons/acre in the first two cuttings.

"-'

'-"
'-'
'-' The 1997/1998 winter was easy on peppermint. Soil temperature at the

peppermint root level never dropped much below the freezing point, and stress on
stolons and rhizomes was minimal. The only sub-zero temperatures occurred during
7 days in January at a time when there was 1.25-3.5 inches of snow cover. There
were 268 growing degree-days in May, which got the mint off to a good start,
followed by warm, sunny weather during the oil maturation period in August. Oil
yields were normal for this area. High menthofuran levels affected peppermint
quality at some locations in the valley where the mint was allowed to flower and cut
at later than optimum growth stage. Market conditions continued poor.

'-'
'-"

'-'

'-'

'-'
'-"

'-' This crop year is beginning with conditions similar to last year's. The first
frost occurred 19 days later than normal. Precipitation from September through
February was 21% below normal for the period and average temperature was 13%
above normal. Snowfall was 58% below normal as of the end of February. We have
received 79% of normal precipitation for this period (Sept.-Mar.), and our total snow
accumulation is 42% of normal. Abundant mountain snow pack should offset drier
conditions in the valley.

'-"
"-'

'-"

'-

'-
'-"

'-'
'-"

'-'
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Following is a list of tables giving a complete description of the weather for the crop -../

year (September 1997 through August 1998) and 1998 (January through December). .:»

Table 1. Summary of climatic data by months for 1997-98 crop year J

(September through August) and averages for the period 1949-98
at the Northwestern Agricultural Research Center, Kalispell, MT.

Table 2. Summary of temperature data at the Northwestern Agricultural
J

Research Center on a crop year basis, September 1, 1949 through ,-",'

August 31, 1998. (Average)

---'
Table 3. Summary of temperature data at the Northwestern Agricultural

Research Center on a crop year basis, September 1, 1949 through
August 31, 1998. (Maximum)

J

Table 4. Summary of temperature data at the Northwestern Agricultural .:»
Research Center on a crop year basis, September 1, 1949 through
August 31, 1998. (Minimum)

.J

J

Table 5. Summary of precipitation records at the Northwestern Agricultural J
Research Center on a crop year basis, September 1, 1949 through

--/

August 31, 1998. -
Table 6. Precipitation by day for crop year September 1, 1997 through J

August 31, 1998, Northwestern Agricultural Research Center, .J

Kalispell, MT.
J

Table 7. Frost free period at the Northwestern Agricultural Research Center J

from 1950 through 1998. --'

.:»
Table 8. Temperature extremes at the Northwestern Agricultural Research

Center, Kalispell, MT from 1950-1998. J

J

Table 9. Summary of temperature records at the Northwestern Agricultural
Research Center, January 1950 through December 1998.

-/'

Table 10. Summary of precipitation records at the Northwestern Agricultural J

Research Center, Kalispell, MT, January 1950 through Depember
1998.

Table 11. Summary of growing- degree day (GOD) data at the Northwestern
Agricultural Research Center, Kalispell, MT, May 1, 1949 through J

October 31, 1998. .:»

Summary of snow data at the Northwestern Agricultural Research Center
../

Table 12.
on a crop year basis, September 1, 1949 thru August 31, 1998.

.../

-"
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Table 1. Summary of climatic data by months for 1997-98 crop year (September thru August) and averages for the period 1949-98
at the Northwestern Agricultural Research Center, Kalispell, MT.

ITEM
Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Total or
1997 1997 1997 1997 1998 1998 1998 1998 1998 1998 1998 1998 Average

Precipitation (inches)
Current Year

2.36 0.94 0.33 0.42 0.77 0.33 2.64 1.80 5.14 4.64 1.18 0.72

Avg. 1949 to 1997-98 1.59 1.38 1.57 1.63 1.49 1.15 1.19 1.52 2.39 2.98 1.62' 1.53

Mean Temperature (F)
Current Year 55.6 43.7 33.0 27.9 25.1 33.0 34.9 44.5 54.1 56.0 68.4 65.6

Avg. 1949 to 1997-98 53.5 43.2 32.5 25.4 22.3 27.7 33.8 43.2 51.7 58.2 64.0 62.9

Last killing frost in sp~ng

1998
Avg. 1949-98 '

May 16 (29 degrees F)
May 23

First killing frost if"!fall

1998
Avg. 1949-98

October 4 (28 degrees F)
September 15

Frost Free Period

1998
Avg. 1949-98

141 days
113 days

Growing Degree Days (base 50):
May 1 - Oct. 31,1998
Avg. 1949-98

2056.5 days
1880.1 days

92 degrees F on August 6 & 7, 1998 ~\ IAMaximum summer temperature

Minimum winter temperature -20 degrees F on January 12, 1998

In this summary 32 degrees is considered a killing frost.

21.27

20.04

45.2

43.2

'-I
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Table 4. Summary of temperature data at the Northwestern Agricultural Research Center on crop year basis

September 1, 1949 through August 31, 1998. ~
---- --- ---- ------ ------

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 41.7 46.9 43.7 30.2
1951-52 37.0 34.0 24.4 10.1 10.0 17.4 19.1 29.8 39.1 43.1 44.3 46.1 29.5 ..../

1952-53 38.6 28.3 20.2 21.9 30.6 26.7 27.5 30.9 36.5 42.3 45.3 46.7 33.0
1953-54 39.8 31.4 28.4 25.9 13.1 24.0 19.2 30.6 37.7 42.8 46.7 45.7 32.1
1954-55 39.3 29.5 31.6 22.7 19.5 13.0 15.0 30.0 34.9 42.8 48.5 42.0 30.7
1955-56 37.3 33.6 16.1 14.4 15.9 11.7 23.3 30.9 40.5 44.7 48.2 46.1 30.2
1956-57 39.4 34.4 24.2 21.5 1.4 13.6 23.2 32.0 40.9 47.0 48.7 44.8 30.9 J
1957-58 37.2 32.3 24.1 26.2 24.5 22.8 20.9 32.8 41.7 48.8 49.5 50.3 34.3
1958-59 41.2 31.2 26.0 22.2 17.5 14.2 26.6 32.4 34.7 45.4 45.8 45.6 31.9 ~
1959-60 42.0 34.1 17.0 21.8 11.2 16.3 21.1 32.4 38.1 44.3 48.8 47.0 31.2
1960-61 37.9 32.5 27.6 19.9 20.6 30.9 28.4 32.3 39.8 47.4 48.7 49.2 34.6
1961-62 36.8 31.2 21.2 16.8 8.7 17.9 21.2 33.7 40.3 43.0 45.0 46.6 30.2
1962-63 37.6 34.6 32.2 27.1 3.7 24.7 28.4 30.6 35.7 47.0 46.4 46.9 32.9
1963-64 42.7 35.3 28.1 17.7 21.8 18.9 21.4 32.2 38.6 46.0 48.3 44.9 33.0
1964-65 38.4 32.3 26.4 15.3 25.3 20.4 16.2 32.7 36.9 43.8 48.4 50.0 32.2
1965-66 35.2 34.0 27.4 22.1 20.8 20.0 23.6 30.9 38.7 42.8 47.7 45.0 32.4
1966-67 43.6 31.7 25.6 24.6 25.3 25.5 24.5 28.6 38.4 45.4 47.4 47.2 34.0
1967-68 43.1 35.9 26.3 19.4 15.0 24.8 29.7 29.8 36.1 45.7 46.4 46.8 33.3
1968-69 41.7 32.6 26.1 12.5 5.4 15.4 18.2 34.6 39.0 45.5 45.7 43.5 30.0
1969-70 41.6 30.3 27.4 22.6 15.3 23.4 23.0 30.7 38.5 48.2 50.5 44.3 33.0
1970-71 34.9 27.9 22.5 18.3 16.5 21.0 24.8 31.0 38.6 42.3 45.7 48.8 31.0 .:»
1971-72 34.7 27.6 26.9 13.5 7.7 18.6 29.0 29.0 39.2 46.3 45.8 48.5 30.6
1972-73 36.4 29.2 25.9 11.1 11.0 17.4 27.8 29.6 36.4 44.4 46.5 45.8 30.1
1973-74 38.9 32.0 21.8 25.2 13.5 25.1 23.6 32.4 36.7 46.9 49.5 45.6 32.6
1·974-75 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 .,J

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 J
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
1988-89 38.6 32.9 29.8 16.3 19.7 2.9 21.4 31.8 38.1 46.9 49.3 48.7 31.4 -:»

1989-90 36.9 31.3 29.3 20.1 24.7 15.2 24.7 33.2 39.1 45.4 50.6 50.0 33.4
1990-91 40.4 30.9 28.4 8.8 11.0 26.6 24.0 30.8 39.0 44.7 49.8 48.8 31.9
1991-92 37.9 25.1 25.6 25.0 22.4 26.3 26.8 32.6 39.2 43.2 49.3 45.7 33.3
1992-93 37.4 32.0 28.1 11.6 7.0 9.8 23.8 34.5 42.3 45.2 47.0 45.6 30.4 ~
1993-94 36.3 32.0 16.6 21.5 27.0 11.0 26.2 33.4 41.3 44.1 49.8 48.3 32.3
1994-95 38.6 31.6 23.0 21.1 17.9 24.2 23.4 32.5 39.3 45.1 50.8 45.0 32.7
1995-96 39.9 . 31.9 26.9 21.3 9.5 14.9 19.3 32.4 38.1 46.6 49.8 46.9 31.5 '---'1996-97 40.3 31.0 20.7 13.9 12.7 21.8 23.7 28.3 40.3 47.0 50.1 49.2 31.6
1997-98 42.8 34.0 23.7 22.4 17.6 25.0 25.9 33.0 41.1 46.3 54.5 48.8 34.6

MEAN 38.6 31.3 24.8 18.7 15.3 19.3 24.0 31.5 38.7 45.1 48.2 46.7 31.8

Mean temperature for all years = 31.8
....,

.../

---
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Table 5. Summary of precipitation records at the Northwestern Agricultural Research Center on a crop year basis,

"- September 1, 1949 through August 31, 1998.
'- --- -------- ----- ------- ----- --------- ------ ------ ------- --------- --- ---

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 0.92 2.62 1.13 2.31 0.84 0.15 3.90 3.12 0.75 19.49
1950-51 0.52 2.30 1.16 2.48 0.94 1.29 0.62 2.32 3.77 2.26 1.03 2.86 21.55

"- 5.62 1.01 3.31 1.03 0.98 0.97 0.17 1.32 3.95 0.56 0.69 21.101951-52 1.49
'- 1952-53 0.13 0.05 0.60 0.98 1.84 1.14 0.98 2.07 2.00 3.31 T 1.62 14.72

1953-54 0.71 0.03 0.87 1.30 2.65 0.79 0.83 0.79 1.52 2.98 2.91 3.79 19.17'- 1954-55 1.09 0.54 1.00 0.43 1.00 1.31 0.44 0.82 1.18 1.86 3.08 0.00 12.75
'--" 1955-56 1.64 1.89 1.97 2.38 1.76 1.53 0.87 1.28 1.06 4.20 2.13 3.21 23.92

1956-57 1.16 1.10 0.53 0.96 1.47 1.14 0.75 1.22 1.75 2.51 0.52 0.78 13.89
'-' 1957-58 0.10 1.59 0.96 1.76 1.56 2.67 0.97 1.47 2.20 2.56 0.84 0.58 17.26

1958-59 1.99 1.16 2.90 2.77 1.95 1.33 0.75 1.62 4.10 1.75 T 0.91 21.23
1959-60 4.22 3.36 4.32 0.34 1.67 1.10 1.01 1.23 3.27 0.69 0.13 2.43 23.77

'- 1960-61 0.55 1.44 1.72 1.24 0.65 1.46 1.96 2.26 4.02 1.45 0.76 0.64 18.15

'-' 1961-62 3.40 1.22 1.77 2.09 1.33 1.15 1.59 0.96 2.59 1.15 0.11 0.72 18.08
1962-63 0.58 1.85 1.31 0.91 1.69 1.21 0.85 1.07 0.57 5.00 1.44 2.10 18.58

'-' 1963-64 1.46 0.75 0.95 1.70 1.46 0.41 1.57 0.87 3.33 3.86 3.01 1.64 21.01
1964-65 2.27 0.85 1.62 3.62 2.25 0.64 0.24 2.55 0.81 2.30 1.15 4.74 23.04-- 1.72 0.21 1.31 0.55 1.42 0.67 6.57 2.49 1.64 19.051965-66 0.53 0.76 1.18

'- 1966-67 0.79 1.34 3.33 1.68 1.50 0.62 1.27 0.99 1.30 2.53 0.02 0.01 15.38
1967-68 0.91 1.88 0.62 1.16 0.79 1.15 0.68 0.57 3.92 2.22 1.00 3.42 18.32
1968-69 4.51 2.39 1.59 3.12 3.05 0.75 0.69 1.39 1.19 5.21 0.70 0.09 24.68

"- 1969-70 1.54 1.90 0.31 1.14 3.10 0.89 1.49 0.76 1.97 4.37 3.08 0.44 20.99
1970-71 1.79 1.38 1.75 0.99 1.84 0.77 0.69 0.58 2.45 4.42 1.31 1.11 19.08

"- 1971-72 0.94 0.87 1.70 1.62 1.10 1.65 2.11 0.95 1.48 3.28 1.77 0.98 18.45
'- 1972-73 1.38 1.84 0.80 2.19 0.52 0.56 0.70 0.45 1.13 2.14 0.01 0.63 12.35

1973-74 1.37 1.41 2.95 1.94 1.35 1.32 1.40 3.36 1.82 1.80 1.01 0.62 20.35
"-" 1974-75 0.80 0.12 1.10 1.31 1.56 1.08 1.50 1.27 1.50 1.40 1.08 4.26 16.98

'-' 1975-76 1.18 2.96 0.85 1.39 0.91 1.12 0.34 1.92 1.90 2.49 1.49 3.42 1·9.97
1976-77 0.96 0.62 0.73 0.86 0.83 0.71 1.40 0.41 2.90 0.52 3.60 1.50 15.04•..•" 1977-78 2.84 0.56 1.62 4.10 2.15 0.99 0.72 2.54 3.56 2.63 3.90 3.34 28.95
1978-79 1.90 0.15 0.96 0.91 1.70 1.45 0.82 2.33 2.67 1.23 0.40 1.79 16.31"- 1979-80 1.03 1.75 0.50 1.03 1.53 2.03 0.97 1.88 5.48 3.89 1.08 2.45 23.62

"- 19~0-81 1.20 0.83 0.78 2.58 1.81 1.85 2.17 1.75 3.86 4.70 1.17 0.96 23.66
1981-82 0.77 0.56 1.49 1.91 2.38 1.48 1.16 1.60 1.25 2.41 2.06 1.17 18.24'-' 1982-83 2.37 0.75 1.39 1.60 0.93 0.85 1.71 2.41 1.20 2.96 3.66 1.16 20.99

'- 1983-84 1.70 1.13 1.96 2.57 0.80 2.19 1.81 1.93 2.91 2.07 0.31 0.55 19.93
1984-85 2.15 2.25 1.40 1.29 0.31 1.28 0.90 1.31 2.81 1.89 0.35 1.62 17.56

"- 1985-86 5.35 1.55 1.61 0.51 2.39 2.33 0.50 1.34 2.92 1.83 2.09 0.81 23.23
'-' 1986-87 3.63 0.80 1.78 0.63 0.38 0.46 3.47 1.15 1.89 1.95 4.85 0.98 21.97

1987-88 0.81 0.12 0.91 1.18 0.98 1.03 0.77 1.36 3.60 1.98 1.07 0.13 13.94
'- 1988-89 2.30 0.62 1.39 1.69 1.39 1.48 2.29 1.09 2.70 2.05 2.70 3.69 23.39

'-" 1989-90 1.50 2.29 3.75 1.92 0.96 1.00 1.76 1.63 3.74 2.68 2.34 2.44 26.01
1990-91 T 2.32 1.37 2.60 1.41 0.41 0.72 1.21 2.72 5.36 0.77 1.15 20.04

'-' 1991-92 0.80 0.75 2.26 0.58 1.17 0.61 0.83 1.18 1.65 5.34 2.24 0.94 18.35

'-' 1992-93 1.21 1.07 2.37 1.53 1.68 0.60 0.73 3.77 2.22 4.00 7.00 1.19 27.37
1993-94 1.54 0.83 1.23 1.27 1.43 1.49 0.11 2.01 1.79 2.59 0.10 0.23 14.62

'-' 1994-95 0.46 2.12 1.89 1.07 1.17 0.90 2.33 2.25 1.44 5.63 1.91 1.47 22.64
1995-96 1.21 2.75 2.33 1.91 2.22 1.18 1.19 3.32 4.58 2.05 0.95 0.80 24.49.••....
1996-97 2.67 1.58 3.99 3.52 1.50 1.62 1.18 1.69 2.62 3.41 0.99 1.94 26.71
1997-98 2.36 0.94 0.33 0.42 0.77 0.33 2.64 1.80 5.14 4.64 1.18 0.72 21.27

MEAN 1.59 1.38 1.57 1.63 1.49 1.15 1.19 1.52 2.39 2.98 1.62 1.53 20.03

Mean precipitation for all crop years = 20.03
•........
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Table 6. Precipitation by day for crop year, September 1, 1997 through August 31, 1998.

Northwestern Agricultural Research Center, Kalispell, MT. -./

-------------- -------------------------------.----.-----------.--------------------------------.----------------.-------------------------------------
J

SEPT. OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG.
DATE 1997 1997 1997 1997 1998 1998 1998 1998 1998 1998 1998 1998
-------------- -------------------------.------------------------------------.------.-------------.--------------------------------------.--------------

'-J

1 0.27
2 0.69 0.38
3 0.40 0.01 0.50 0.03

J
4 0.08 0.08 0.05 0.65 0.01 0.29
5 T 0.01 0.04 ~
6 0.30 0.15 T 0.18
7 0.01 0.02 0.03
8 0.03 0.08 0.12
9 0.11 0.17 0.17 0.10

10 0.16 0.01 0.02 0.12 T 0.11
11 0.01 T 0.01 T 0.02 ~
12 T 0.30 0.22
13 0.05 0.07 0.03 0.18
14 0.06 0.13 0.49 J

15 0.97 0.02 0.02 0.03 0.30 0.36 ~'

16 0.29 T 0.70
17 0.05 T 0.02 0.47 0.15 0.16 J

18 0.02 0.15 0.16 0.01 0.49 0.28 .J
19 0.12 0.04 0.02 0.03
20 0.14 0.21 0.21 J

21 T 0.06 0.02 0.10
J

22 0.03 0.01 0.25 0.68 0.07
23 T 0.12 0.79 .:»

24 T 0.02 0.01 0.26 0.37 0.11 0.26 0
25 0.04 0.77 0.03 0.07
26 0.02 0.08 0.37 0.15 J

27 0.13 0.05 0.02 0.03 0.02 1.38 0.90 J
28 0.13 0.27
29 0.15 0.54 J

30 0.18 T 0.18 J
31 0.08 0.15

YTD .:»

TOTAL 2.36 0.94 0.33 0.42 0.77 0.33 2.64 1.80 5.14 4.64 1.18 0.72 21.27 J

.J

J

..J

-.../

.J

J

--'
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"- Table 7. Frost free period at the Northwestern Agricultural Research Center from 1950 thru 1998.
"-
'- ---- -------------------------

DATE TEMPERATURE DATE TEMPERATURE FROST
~ YEAR LAST FREEZE DEGREE F FIRST FREEZE DEGREES F FREE SEASON

--------------- ------- --------------------------------------'-
1950 June 10 32 Sept. 11 29 93
1951 June 1 29 Sept. 15 29 106

'- 1952 June 14 32 Sept. 8 29 86
1953 May 23 32 Sept. 16 31 116

'-' 1954 May 29 31 Sept. 30 26 124
'-' 1955 May 25 28 Sept. 13 31 111

1956 May 3 26 Sept. 2 32 122- 1957 May 23 30 Sept. 9 30 109

'-' 1958 May 14 31 Sept. 27 31 136
1959 June 11 32 Aug. 30 30 80

'-' 1960 June 18 32 Sept. 6 32 80 -

'-' 1961 May 6 32 Sept. 12 29 129
1962 May 30 32 Sept. 3 25 96

.••..... 1963 May 22 28 Sept. 18 32 119

'-' 1964 May 25 26 Sept. 11 28 109
1965 June 7 30 Sept. 6 31 91- 1966 May 18 26 Sept. 30 28 135

'- 1967 May 26 28 Sept. 23 32 120
1968 May 20 32 Sept. 21 32 124

'-' 1969 June 13 28 Sept. 6 32 85
'- 1970 May 11 32 Sept. 10 31 122

1971 July 7 32 Sept. 14 28 69
'-' 1972 May 4 32 Sept. 12 32 131
'-' 1973 May 22 31 Sept. 2 31 103

1974 May 18 31 Sept. 2 30 107
'-' 1975 May 25 32 Sept. 12 32 110
'-' 1976 May 21 30 Sept. 8 30 110

1977 May 16 29 Sept. 27 28 133-- 1978 May 23 31 Sept. 17 28 116
-....,.. 1979 May 30 31 Oct. 1 32 123

1980 June 4 32 Sept. 24 31 111'-- 1981 May 5 28 Sept. 24 25 142
'- 1982 May 30 31 Sept. 15 23 108

1983 May 15 31 Sept. 6 31 114
'- 1984 June 2 32 Sept. 13 30 103
'- 1985 May 13 26 Sept. 7 32 117

1986 May 16 31 Sept. 7 31 114
'- 1987 May 22 28 Sept. 17 29 117
'- 1988 May 3 30 Sept. 12 30 131

1989 May 21 32 Sept. 9 29 110'-- 1990 May 10 31 Oct. 6 24 149
\.....- 1991 May 27 32 Sept. 19 32 115

1992 May 17 30 Aug. 24 32 99
'- 1993 May 4 32 Sept. 13 29 132
'- 1994 April 30 31 , Sept. 12 32 135

1995 May 27 32 Sept. 21 22 117
\.....--

1996 May 21 31 Sept. 23 27 125
'- 1997 May 21 32 Oct. 8 30 140

1998 May 19 31 Oct. 5 30 139'--
'-

Mean for
"- years May 23 30 Sept. 15 30 115
'-'
'---
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Table 8. Temperature extremes at the Northwestem Agricultural Research Center, Kalispell, MT

J

from 1950-98.
-;»

--------------- ---------------- ----------- ------
MINIMUM MAXIMUM

TEMPERATURE TEMPERATURE .:»

YEAR DATE DEGREES F DATE DEGREES F
------

1950 Jan. 30 -40 Aug. 31 88
1951 Jan. 28 - -25 Aug. 2 92

1952 Jan. 1 -14 Aug. 31 90
J

1953 Jan. 6 8 July 12 97 J

1954 Jan. 20 -32 July 6 90
1955 Mar. 5 -20 June 22 96
1956 Feb. 16 -25 July 22 90
1957 Jan. 26 -34 July 13 91
1958 Jan. 1 2 Aug. 11 94
1959 Nov. 16 -30 July 23 96 J

1960 Mar. 3 -32 July 19 98
1961 Jan. 2 0 Aug. 4 100
1962 Jan. 21 -32 Aug. 16 92

.:»

1963 Jan. 30 -24 Aug. 9 94 -:»

1964 Dec. 17 -28 July 8 91
1965 Mar. 24 -10 July 31 89

J

1966 Mar. 4 -7 Aug. 2,25 91 J

1967 Jan. 24 2 Aug. 19 95 J

1968 Jan. 21 -23 July 7 94
1969 Jan. 25 -13 Aug. 24 97 -::»

1970 Jan. 15 -14 Aug. 21,25 92 J

1971 Jan. 12 - 8 Aug. 6,9 96
1972 Jan. 28 -24 Aug. 9,10 92 J

1973 Jan. 11 -22 July 11 97
1974 Jan. 5 -18 June 16,20 93
1975 Jan. 12, Feb. 9 -16 July 12 96

.J

1976 Feb. 5 -4 July 27 90 -:»

1977 Dec. 31 -11 June 7 97
1978 Dec. 31 -31 July 16 91

-J

1979 Jan. 1 -31 July 20 97 J

1980 Jan. 29 -20 July 23 92
1981 Feb. 21 -21 Aug. 26,27 97
1982 Feb. 9,10 -23 Aug. 8 91 J

1983 Dec. 25 -29 Aug. 8 97 J

1984 Jan. 18 -14 July 27 97
1985 Jan. 30 -24 July 9,11,23 94

-.../

1986 Nov. 10 -8 May 30 93 .../

1987 Jan. 16, Dec. 31 -4 July 27 95
1988 Jan. 6 -17 July 22, Aug. 6 92
1989 Feb. 4, 5 -20 Aug. 1 96
1990 Dec. 30 :-33 Aug. 16 94
1991 Jan.2,3 -11 Aug. 10 92

J

1992 Jan. 20 10 Aug. 15 93 .:»

1993 Feb. 18 -19 May 13 91
1994 Feb. 8 -25 Aug. 15 97

-;»

1995 Jan. 4 -11 Aug. 6 88 .../

1996 Jan. 31 -32 July 19 91
1997 Jan. 13 -14 Aug. 4 92
1998 Jan. 12 -20 Aug. 6 & 7 92 -"

../

-..J
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Table 9. Summary of temperature records at the Northwestern Agricultural Research Center

'-' January 1950 through December 1998.

~ ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- --------_ .•. ----------

"- AVERAGE TEMPERATURE BYMONTH AND YEAR

'--'
DEGREES FAHRENHEIT

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

'- 1950 4.2 25.6 31.2 41.9 49.7 57.0 64.0 62.5 53.8 45.9 31.5 29.5 41.4

1951 20.2 27.7 27.0 42.1 50.0 54.2 64.7 60.4 50.6 40.8 30.8 16.9 40.5
'-.- 1952 18.0 26.6 29.3 45.8 52.4 56.7 61.8 62.8 56.0 45.5 30.4 27.6 42.7

1953 36.0 32.9 37.2 41.2 49.5 54.6 64.3 63.1 56.1 46.2 37.0 31.3 45.8
'-" 21.1 31.2 29.6 40.8 52.5 54.9 63.4 60.1 52.9 41.5 38.8 28.8 43.01954
'-' 1955 25.7 22.1 24.5 39.1 47.7 58.8 62.7 62.2 52.5 44.6 23.5 21.8 40.4

1956 23.3 20.9 31.5 44.2 54.0 59.0 64.8 62.0 55.2 44.1 30.9 28.5 43.2
'-' 1957 10.2 23.4 33.3 43.7 55.6 59.7 65.4 62.4 55.8 41.4 32.1 32.4 43.0

1958 29.1 30.4 32.2 43.6 59.6 62.3 65.2 67.9 55.5 44.6 32.8 28.2 46.0

1959 24.7 23.1 35.3 45.2 48.1 59.9 64.5 61.0 53.0 43.9 25.5 27.6 42.7
........,

1960 19.4 25.2 32.3 44.3 50.6 59.6 68.8 60.6 55.0 45.2 34.4 24.9 43.4

••..... 1961 27.8 37.0 38.2 42.0 52.6 64.7 66.2 67.8 49.6 42.3 28.2 23.6 45.0

1962 17.4 25.7 30.9 47.2 51.5 58.6 62.1 62.1 54.7 44.7 38.0 32.5 43.8
'-" 1963 11.8 33.1 38.7 42.3 51.4 59.4 63.0 64.9 58.7 47.4 35.8 24.0 44.2

'-' 1964 28.5 28.3 30.6 42.8 51.1 58.7 64.3 58.9 51.2 43.7 33.7 22.1 42.8

1965 30.2 28.7 28.6 45.2 50.6 57.6 64.6 63.6 46.4 47.6 35.0 28.8 43.9
'-' 1966 26.3 27.7 34.5 42.9 54.3 56.0 64.5 61.7 59.3 43.4 33.4 30.2 44.5

'-" 1967 31.0 33.2 32.9 40.6 52.2 59.4 66.1 67.2 61.0 45.9 33.8 25.1 45.7

1968 23.3 32.8 41.2 42.0 49.8 59.0 64.6 61.3 53.8 42.9 33.4 19.9 43.7

'- 1969 13.1 24.0 29.6 47.1 53.9 58.8 62.3 63.6 56.0 40.0 35.2 27.7 42.6

'- 1970 21.9 29.9 32.8 40.2 53.2 62.0 64.8 62.6 48.7 40.1 31.3 26.2 42.8

1971 23.6 29.9 33.2 43.6 52.5 54.9 61.9 68.2 49.5 40.4 34.1 22.0 42.8
~ 1972 17.0 27.3 38.5 40.6 51.9 59.3 61.5 65.9 50.2 40.3 33.7 19.9 42.2

1973 20.7 27.8 37.7 42.2 51.5 57.5 65.1 64.5 53.3 44.1 29.3 30.8 43.7
••.....

1974 21.0 32.3 33.6 42.7 48.0 61.5 64.8 61.6 52.8 43.6 34.8 30.1 43.9

1975 21.5 21.5 29.9 37.6 48.6 55.9 69.1 59.8 52.1 42.9 35.4 27.5 41.8

1976 27.7 29.9 31.0 43.4 51.9 54.5 63.4 61.3 55.2 42.4 33.1 28.6 43.5-- 1977 20.0 30.9 34.4 45.0 49.7 61.5 62.6 62.8 51.7 42.5 30.4 22.0 42.8
~ 1978 21.6 26.1 34.3 43.7 48.1 59.1 63.4 60.3 53.7 43.7 27.2 18.8 41.7

1979 4.1 24.9 34.7 42.3 51.5 59.4 65.0 65.4 56.9 46.6 30.7 33.0 42.9
'- 1980 16.3 29.0 32.6 47.1 54.8 56.9 63.5 58.6 54.1 45.3 32.2 43.835.8

1981 30.1 31.3 38.5 44.5 52.5 53.8 62.8 66.4 55.3 43.2 36.0 27.0 45.1

1982 21.6 24.5 37.5 39.4 49.8 59.8 61.1 63.0 53.4 41.0 29.1 25.9 42.2

1983 30.3 33.8 37.9 42.4 51.9 57.6 59.6 65.4 50.4 42.9 36.6 11.1 43.3

'-' 1984 27.6 32.4 38.3 42.2 48.7 56.4 65.3 64.6 49.5 40.0 32.6 20.6 43.2

1985 19.2 19.0 30.8 44.8 53.7 57.6 68.3 60.2 47.8 40.8 18.6 18.3 39.9
'-" 1986 25.4 25.6 40.6 43.8 53.7 63.9 59.9 66.1 50.2 43.0 30.3 24.9 44.0

~ 1987 22.2 27.9 35.0 47.8 55.6 61.6 62.9 59.8 56.1 43.2 35.3 25.4 44.4

1988 20.5 30.3 37.8 45.7 51.4 60.9 63.7 63.9 53.8 47.5 36.3 23.3 44.6
v 1989 27.5 12.4 28.8 44.2 49.6 59.8 65.4 61.9 52.7 42.7 35.8 25.3 42.2

'- 1990 30.5 24.5 34.8 45.2 49.8 57.2 65.2 64.8 59.2 41.9 36.1 16.5 43.8

1991 18.3 34.6 32.8 42.4 50.3 55.1 64.0 65.2 54.4 40.6 32.1 29.3 43.3
~ 1992 28.7 34.5 39.7 45.1 53.5 55.5 61.2 61.8 51.1 44.7 33.1 19.4 44.0

~ 1993 14.7 18.4 33.7 43.6 56.0 56.5 56.6 59.7 51.4 44.4 25.0 25.4 40.5
1994 32.9 20.6 37.5 45.4 54.0' 57.3 66.4 66.6 56.3 43.3 32.5 27.1 45.0

'-' 1995 23.6 33.7 33.1 42.6 51.6 56.3 63.1 59.5 54.9 41.1 34.9 26.7 43.4

1996 17.4 24.0 29.0 43.2 46.6 58.5 65.4 62.5 52.3 42.1 27.3 19.8 40.7
'-' 1997 19.8 28.0 32.3 38.3 52.3 57.8 62.8 63.8 55.6 43.7 33.0 27.9 42.9
,-. 1998 25.1 33.0 34.9 44.5 54.1 56.0 68.4 65.6 59.7 42.3 37.0 27.4 45.7

'-
MEAN 22.3 27.7 33.8 43.2 51.7 58.2 64.0 63.0 53.7 43.3 32.5 25.4 043.2

'-'
0,-,
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Table 10. Summary of precipitation records at the Northwestern Agricultural Research Center,

Kalispell, MT,January 1950 thru December 1998.
-../

--------------- ------------------------------------------------------------------
Total Precipitation (inches) by Months and Years -:»

DATE JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. TOTAL
-----------------------------------------------------------------------------------------------------
1950 2.62 1.13 2.31 0.84 0.15 3.90 3.12 0.75 0.52 2.30 1.16 2.48 21.28
1951 0.94 1.29 0.62 2.32 3.77 2.26 1.03 2.86 1.49 5.62 1.01 3.31 26.52 J

1952 1.03 0.98 0.97 0.17 1.32 3.95 0.56 0.69 0.13 0.05 0.60 0.98 11.43
1953 1.84 1.14 0.98 2.07 2.00 3.31 T 1.62 0.71 0.03 0.87 1.30 15.87
1954 2.65 0.79 0.83 0.79 1.52 2.98 2.91 3.79 1.09 0.54 1.00 0.43 19.32
1955 1.00 1.31 0.44 0.82 1.18 1.86 3.08 - 1.64 1.89 1.97 2.38 17.57
1956 1.76 1.53 0.87 1.28 1.06 4.20 2.13 3.21 1.16 1.10 0.53 0.96 19.79 --'
1957 1.47 1.14 0.75 1.22 1.75 2.51 0.52 0.78 0.10 1.59 0.96 1.76 14.55 <:»

1958 1.56 2.67 0.97 1.47 2.20 2.56 0.84 0.58 1.99 1.16 2.90 2.77 21.67
1959 1.95 1.33 0.75 1.62 4.10 1.75 T 0.91 4.22 3.36 4.32 0.34 24.65
1960 1.67 1.10 1.01 1.23 3.27 0.69 0.13 2.43 0.55 1.44 1.72 1.24 16.48 J

1961 0.65 1.46 1.96 2.26 4.02 1.45 0.76 0.64 3.40 1.22 1.77 2.09 21.68
1962 1.33 1.15 1.59 0.96 2.59 1.15 0.11 0.72 0.58 1.85 1.31 0.91 14.25
1963 1.69 1.21 0.85 1.07 0.57 5.00 1.44 2.10 1.46 0.75 0.95 1.70 18.79 .:»

1964 1.46 0.41 1.57 0.87 3.33 3.86 3.01 1.64 2.27 0.85 1.62 3.62 24.51
1965 2.25 0.64 0.24 2.55 0.81 2.30 1.15 4.74 1.72 0.21 1.31 0.55 18.47 J

1966 1.42 0.67 0.53 0.76 1.18 6.57 2.49 1.64 0.79 1.34 3.33 1.68 22.40
1967 1.50 0.62 1.27 0.99 1.30 2.53 0.02 0.01 0.91 1.88 0.62 1.16 12.81
1968 0.79 1.15 0.68 0.57 3.92 2.22 1.00 3.42 4.51 2.39 1.59 3.12 25.36
1969 3.05 0.75 0.69 1.39 1.19 5.21 0.70 0.09 1.54 1.90 0.31 1.14 17.96
1970 3.10 0.89 1.49 0.76 1.97 4.37 3.08 0.44 1.79 1.38 1.75 0.99 22.01
1971 1.84 0.77 0.69 0.58 2.45 4.42 1.31 1.11 0.94 0.87 1.70 1.62 18.30
1972 1.10 1.65 2.11 0.95 1.48 3.28 1.77 0.98 1.38 1.84 0.80 2.19 19.53
1973 0.52 0.56 0.70 0.45 1.13 2.14 0.01 0.63 1.37 1.41 2.95 1.94 13.81
1974 1.35 1.32 1.40 3.36 1.82 1.80 1.01 0.62 0.80 0.12 1.10 1.31 16.01
1975 1.56 1.08 1.50 1.27 1.50 1.40 1.08 4.26 1.18 2.96 0.85 1.39 20.03
1976 0.91 1.12 0.34 1.92 1.90 2.49 1.49 3.42 0.96 0.62 0.73 0.86 16.76
1977 0.83 0.71 1.40 0.41 2.90 0.52 3.60 1.50 2.84 0.56 1.62 4.10 20.99
1978 2.15 0.99 0.73 2.54 3.56 2.63 3.90 3.34 1.90 0.15 0.96 0.91 23.76 .:»

1979 1.70 1.45 0.82 2.33 2.67 1.23 0.40 1.79 1.03 1.75 0.50 1.03 16.70 -:»

1980 1.53 2.03 0.97 1.88 5.48 3.89 1.08 2.45 1.20 0.83 0.78 2.58 24.70
1981 1.81 1.85 2.17 1.75 3.86 4.70 1.17 0.96 0.77 0.56 1.49 1.91 23.00
1982 2.38 1.48 1.16 1.60 1.25 2.41 2.06 1.17 2.37 0.75 1.39 1.60 19.62 J

1983 0.93 0.85 1.71 2.41 1.20 2.96 3.66 1.16 1.70 1.13 1.96 2.57 22.24
1984 0.80 2.19 1.81 1.93 2.91 2.07 0.31 0.55 2.15 2.25 1.40 1.29 19.66
1985 0.31 1.28 0.90 1.31 2.81 1.89 0.35 1.62 5.35 1.55 1.61 0.51 19.49 J

1986 2.39 2.33 0.50 1.34 2.92 1.83 2.09 0.81 3.63 0.80 1.78 0.63 21.05
1987 0.38 0.46 3.47 1.15 1.89 1.95 4.85 0.98 0.81 0.12 0.91 1.18 18.15 -:»

1988 0.98 1.03 0.77 1.36 3.60 1.98 1.07 0.13 2.30 0.62 1.39 1.69 16.92 -../

1989 1.39 1.48 2.29 1.09 2.70 2.05 2.70 3.69 1.50 2.29 3.75 1.92 26.85
1990 0.96 1.00 1.76 1.63 3.74 2.68 2.34 2.44 T 2.32 1.37 2.60 22.84
1991 1.41 0.41 0.72 1.21 2.72 5.36 0.77 1.15 0.80 0.75 2.26 0.58 18.14
1992 1.17 0.61 0.83 1.18 1.65 5.34 2.24 0.94 1.21 1.07 2.37 1.53 20.14
1993 1.68 0.60 0.73 3.77 2.22 4.00 7.00 1.19 1.54 0.83 1.23 1.27 26.06
1994 1.43 1.49 0.11 2.01 1.79 2.59 0.10 0.23 0.46 2.12 1.89 1.07 15.29 0.-../

1995 1.17 0.90 2.33 2.25 1.44 5.63 1.91 1.47 1.21 2.75 2.33 1.91 25.30
1996 2.22 1.18 1.19 3.32 4.58 2.05 0.95 0.80 2.67 1.58 3.99 3.52 28.05
1997 1.50 1.62 1.18 1.69 2.62 3.41 0.99 1.94 2.36 0.94 0.33 0.42 19.00
1998 0.77 0.33 2.64 1.80 5.14 4.64 1.18 0.72 1.48 0.71 1.11 1.47 21.99

.:»

MEAN 1.49 1.15 1.19 1.52 2.39 2.98 1.62 1.53 1.60 1.37 1.55 1.64 20.04 ..../

.../

.:»
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Table 11. Summary of growing degree day (GO~) data at the Northwestern Agricultural Research Center,

'-'" May 1, 1949 through October 31,1998. GOD = Temp Max + Temp Min"72 - 50
Max Temp> 86F substituted with 86; Min Temp < 50F substituted with 50

--------- -------
Average growing degree days by month and year.

------------------------------------------

"-'" YEAR MAY JUNE JULY AUG. SEPT. OCT. TOTAL

'-" 1949 314.0 356.5 467.0 499.5 322.0 57.5 2016.5

.•.•.... 1950 208.0 308.0 459.5 465.0 314.0 97.5 1852.0

1951 223.0 251.5 488.5 411.5 212.5 33.0 1620.0

1952 243.5 309.0 458.5 472.5 358.0 199.0 2040.5

1953 194.5 252.5 503.5 455.5 336.0 172.0 1914.0
'-" 1954 270.5 255.0 473.5 387.0 248.0 61.5 1695.5

'- 1955 165.0 364.5 439.5 502.5 263.0 103.5 1838.0

1956 282.0 351.5 491.0 437.5 316.5 98.0 1976.5

'-' 1957 312.5 350.5 509.5 466.0 366.0 60.0 2064.5

1958 427.5 398.0 504.5 553.0 295.0 136.0 2314.0
'-" 1959 187.0 370.0 499.5 417.5 211.0 68.0 1753.0

'-" 1960 202.5 380.5 563.0 383.0 334.0 132.5 1995.5

1961 248.0 479.5 537.5 548.5 190.0 99.5 2103.0

'-" 1962 201.0 367.5 454.0 438.0 326.0 86.5 1873.0

1963 265.0 335.0 468.0 508.5 378.0 150.0 2104.5
'-" 1964 219.5 324.5 484.5 357.0 208.0 88.0 1681.5

--- 1965 222.0 328.5 488.5 453.5 126.0 173.0 1791.5

1966 306.5 291.0 495.0 445.5 375.0 97.0 2010.0

'-" 1967 255.0 354.5 538.0 545.0 444.0 101.5 2238.0

1968 207.5 348.0 497.0 407.0 243.0 57.5 1760.0
'-" 1969 293.5 338.5 460.5 503.5 306.5 38.0 1940.5

'-' 1970 281.5 391.0 472.5 474.5 196.5 72.5 1888.5

1971 259.0 263.0 434.0 553.5 217.0 100.0 1826.5

'-' 1972 228.5 348.5 425.0 505.5 226.0 87.0 1820.5

1973 259.5 320.5 515.0 497.0 266.5 106.5 1965.0
'-" 1974 152.5 390.5 476.0 432.5 314.0 179.0 1944.5

'-" 1975 180.0 283.5 563.0 362.5 290.5 77.5 1757.0

1976 251.0 247.0 463.0 400.0 347.5 119.5 1828.0

'-" 1977 184.0 419.0 431.5 428.0 224.5 93.0 1780.0

1978 131.0 348.0 442.0 375.0 243.5 145.0 1684.5- 1979 225.5 368.5 484.5 510.5 362.0 163.0 2114.0

--. 1980 268.0 290.0 438.5 361.0 254.0 151.0 1762.5

1981 209.0 210.5 445.5 517.0 312.5 73.0 1767.5

'-" 1982 195.0 369.5 402.5 473.0 282.0 66.5 1788.5

1983 259.5 315.5 358.5 510.5 229.0 98.5 1771.5
'-" 1984 162.0 294.5 511.0 511.0 214.0 108.5 1801.0

~ 1985 294.5 347.0 562.0 394.5 162.0 67.0 1827.0

1986 247.5 456.5 363.0 529.0 152.0 86.0 1834.0

'-" 1987 287.5 404.0 434.5 388.5 352.5 154.0 2021.0

1988 218.5 397.0 449.0 503.0 276.5 197.5 - 2041.5
'-" 1989 178.5 350.5 516.0 388.5 276.5 80.0 1790.0

••.... 1990 165.5 296.0 485.0 459.0 417.5 75.0 1898.0

1991 175.0 243.0 464.0 499.5 312.5 170.5 1864.5
,~ 1992 277.0 410.5 375.0 441.5 223.0 140.0 1867.0

1993 301.5 273.5 260.0 383.0 249.5 114.0 1581.5
.•......

1994 261.5 315.0 512.5 529.5 361.0 82.0 2061.5

.•...... 1995 219.5 275.0 427.5 381.5 303.5 39.0 1646.0

1996 91.5 322.0 498.0 435.5 2R5 108.5 1670.0
.•...... 1997 229.0 295.5 423.0 465.5 280.5 69.5 1763.0

1998 267.5 243.5 567.5 517.0 375.5 85.5 2056.5
"-'

'- MEAN 234.2 332.1 469.6 457.7 282.2 104.4 1880.1

'---' Mean growing degree days for all years = 1880.1

.•.....

'-'
••....

'-'
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Table 12. Summary of snow data at the Northwestern Agricultural Research Center on a crop year basis,

September 1, 1949 thru August 31, 1998.
'-.J

J
Average snow accumulation by month and year

-../

YEAR SEPT. OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. TOTAL
-:»

J

1949-50 0.00 0.00 1.50 17.40 25.20 7.30 4.00 0.00 0.00 0.00 0.00 0.00 55.40
1950-51 0.00 0.00 4.00 7.00 15.10 14.80 7.80 10.00 T 0.00 0.00 0.00 58.70 <:»

1951-52 0.00 5.50 6.60 47.20 0.00 10.00 1.80 0.00 T 0.00 0.00 0.00 71.10
1952-53 0.00 0.00 1.00 7.00 8.40 13.10 0.00 0.00 0.00 0.00 0.00 0.00 29.50
1953-54 0.00 0.00 0.00 9.30 30.90 5.00 5.60 4.00 0.00 0.00 0.00 0.00 54.80 J

1954-55 0.00 0.00 2.00 2.50 16.30 13.10 4.50 0.00 0.00 0.00 0.00 0.00 38.40 -.../

1955-56 0.00 T 14.60 18.40 21.50 19.20 3.20 0.00 0.00 0.00 0.00 0.00 76.90
1956-57 0.00 1.50 2.10 3.40 20.50 15.50 0.00 0.00 0.00 0.00 0.00 0.00 43.00
1957-58 0.00 0.30 5.50 3.70 0.00 27.10 6.20 0.00 0.00 0.00 0.00 0.00 42.80
1958-59 0.00 0.00 2.10 21.50 13.70 15.10 0.00 0.00 0.00 0.00 0.00 0.00 52.40 '-'

1959-60 0.00 0.00 27.80 0.00 0.00 16.50 4.50 0.00 0.00 0.00 0.00 0.00 48.80
1960-61 0.00 0.00 1.60 13.40 5.40 1.80 0.00 0.00 0.00 0.00 0.00 0.00 22.20
1961-62 0.00 5.00 20.00 23.50 17.90 8.60 3.80 0.00 0.00 0.00 0.00 0.00 78.80 .:»

1962-63 0.00 0.00 0.00 2.70 24.70 8.60 2.00 4.00 0.00 0.00 0.00 0.00 42.00 -.../

1963-64 0.00 0.00 1.40 16.80 16.90 5.30 15.00 0.40 2.00 0.00 0.00 0.00 57.80
1964-65 0.00 T 8.10 19.30 17.20 8.00 3.40 1.50 T 0.00 0.00 0.00 57.50 J

1965-66 T 0.00 3.00 0.00 0.00 9.00 0.70 0.00 0.00 0.00 0.00 0.00 12.70 J

1966-67 0.00 0.00 19.30 12.00 7.80 6.00 9.30 0.00 0.00 0.00 0.00 0.00 54.40
1967-68 0.00 0.00 5.70 11.00 9.30 2.10 0.00 2.70 0.00 0.00 0.00 0.00 30.80
1968-69 0.00 0.00 7.50 21.00 28.80 8.70 3.00 0.00 0.00 0.00 0.00 0.00 69.00
1969-70 0.00 4.00 1.50 10.30 29.20 5.50 7.50 0.00 0.00 0.00 0.00 0.00 58.00

-.../

1970-71 T 0.00 8.50 9.50 0.00 4.00 3.50 T 0.00 0.00 0.00 0.00 25.50 .:»

1971-72 0.00 3.00 5.50 18.40 15.50 9.20 8.00 4.00 0.00 0.00 0.00 0.00 63.60
1972-73 0.50 4.50 6.00 8.30 4.50 T T 0.00 0.00 0.00 0.00 0.00 23.80 J

1973-74 0.00 0.00 9.50 0.00 6.40 6.00 8.00 T 0.00 0.00 0.00 0.00 29.90
1974-75 0.00 0.00 0.00 10.00 22.70 15.75 12.70 0.00 0.00 0.00 0.00 0.00 61.15
1975-76 0.00 3.00 8.75 16.00 15.25 4.50 0.75 0.00 0.00 0.00 0.00 0.00 48.25
1976-77 0.00 0.00 1.00 5.00 13.00 2.50 11.75 2.00 0.00 0.00 0.00 0.00 35.25
1977-78 0.00 0.00 16.50 48.05 30.10 16.50 6.00 1.50 0.00 0.00 0.00 0.00 118.65
1978-79 0.00 0.00 9.60 18.85 22.35 19.78 8.12 3.10 0.00 0.00 0.00 0.00 81.80 .:»

1979-80 0.00 0.00 1.65 4.30 14.30 9.05 9.05 0.05 0.00 0.00 0.00 0.00 38.40 J

1980-81 0.00 0.00 0.75 9.25 6.00 8.90 3.30 0.00 1.75 0.00 0.00 0.00 29.95
1981-82 0.00 0.00 0.50 19.13 25.70 7.60 4.30 4.00 0.00 0.00 0.00 0.00 61.23 -.../

1982-83 0.00 0.00 6.25 17.15 6.40 5.20 0.75 0.00 0.00 0.00 0.00 0.00 35.75
1983-84 0.00 0.00 3.85 28.00 8.60 4.80 0.50 0.00 0.05 0.00 0.00 0.00 45.80 J

1984-85 0.00 10.55 3.00 17.00 4.25 16.00 5.50 1.00 0.00 0.00 0.00 0.00 57.30 J

1985-86 0.00 0.00 10.50 7.25 14.50 13.00 3.07 0.00 0.00 0.00 0.00 0.00 48.32
1986-87 0.00 0.00 13.50 4.25 7.00 1.50 13.50 0.00 0.00 0.00 0.00 0.00 39.75 J

1987-88 0.00 0.00 4.00 11.50 8.50 5.50 4.00 1.00 0.00 0.00 0.00 0.00 34.50 J

1988-89 0.00 0.00 9.50 15.00 9.50 18.75 6.00 0.00 0.00 0.00 0.00 0.00 58.75
1989-90 ~O.OO 0.00 4.00 15.00 5.50 16.75 6.50 1.00 0.00 0.00 0.00 0.00 50.75 -:»

1990-91 0.00 0.00 3.75 32.75 17.00 1.00 1.50 1.00 0.00 0.00 0.00 : 0.00 57.00
1991-92 0.00 7.25 9.50 3.50 8.75 1.50 0.33 1.00 0.00 0.00 0.00 0.00 31.83
1992-93 0.00 0.00 4.07 23.50 15.00 9.00 1.00 0.00 0.00 0.00 0.00 0.00 52.57
1993-94 0.00 0.00 2.85 9.90 1.50 22.00 0.00 2.00 0.00 0.00 0.00 0.00 38.25
1994-95 0.00 0.50 7.27 13.20 2.b4 0.00 9.25 ~ 0.50 0.00 0.00 0.00 0.00 32.76
1995-96 0.00 0.00 6.00 10.50 23.30 1.00 13.25 0.00 0.00 0.00 0.00 0.00 54.05 -:»

1996-97 0.00 1.50 37.00 42.80 12.50 21.30 11.30 2.60 0.00 0.00 0.00 0.00 129.00
1997-98 0.00 0.00 0.50 5.01 9.00 2.25 9.50 0.00 0.00 0.00 0.00 0.00 26.26 -;»

J

MEAN 0.01 0.95 6.72 14.09 13.02 9.46 5.01 0.97 0.08 0.00 0.00 0.00 50.31

Mean snowfall for all years =
J

50.31
.:»

.:»
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'--- WEED AND SMALL GRAIN MANAGEMENT FOR WESTERN MONTANA 754

Purchase of Phoenix Harrow

'--" The Wf?ed and Small Grain Management Project (754) includes research related to all

types of weeds and small grain from seeding to data collection to publications.
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Purchase of Laser Printer for Research Associate $1,090.00 (Grants)
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