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PUBLICATIONS and TALKS 1970

Roath, C. W. 1970 Secientific Solutions (talk given at Ag. Council HMeeting
Kalispell, February 10)

Roath, C. W. 1970 Looking Ahead (talk given at Advisory Committee leeting
Polson, February 18)

Roath, C. W. 1970 Scientific Solutions (talk given at Lake County Conser-
vation Day, Polson, Harch 3)

Roath, C. W. 1970 Looking Ahead (talk given at Western Montana County Agents
Up-dating Meeting, Missoula, March 11)

Roath, C. W. 1970 Polution Control (guest editorial Radio station KGEZ,
Kalispell, April 7)

Roath, C. W., 4,.J. Jarvi 1970 Research at Northwestern Montana Branch Sta.
(TV Program KGVO, Missoula, April 6)

Roath, C. W. 1970 Scientific Solutions (talk given at Earth Day Program,
Flathead High School, April 22)

Roath, C. W. 1970 Polution Control (talk given at 8th Grade Conservation
Tours, Flathead County, lay 11-13)

Roath, gl W. 1970 On a Clear Day (talk given at Field Day at Northwestern
July 23

Shaw, F.A., V. R. Stewart and Charles Crowell 1970 Cayuse Oats (Coopera-
tive Extension Service 1iSU Bozeman Folder 107)

Stewart, V. BR. 1970 Lffect of certain herbicides on the productim of
alfalfa (Medicago sativa) and sainfoin (Onobrychis viciaefolia Scop) Proceed-

ings Western Society of Vleed Science  23:42

stewart, V. R. 1970 Sugar Research Report (tallk given at Great Western and
Holly Sugar Companies, Billings, Montana, January 13, 1970.

Stewart, V. R. 1970 Recormended Varieties (KGVO-TV, Ifissoula, January 27)

Stewart, V. R. 1970 Vhy Control Veeds? ( talk given at Weed Control School,
lMissoula, February 2)

Stewart, V. R. 1970 Research Highlights (talk given at Advisory Committee
lieeting, Polson, February 18)

Stewart, V. R. 1970 Agriculture in the environment (talk given at Eastside
Grange Meeting, February 27 )

Stewart, V. R. 1970 Research Highlights (talk given at Western Montana
County Agents Up-dating lMeeting, lMissoula, March 11)
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Stewart, V. R. 1970 Agriculture in our environment (talk give for Earth
Day program at FVCC, Kalispell, April 16)

Stewart, V. R. 1970 Research, the wheels of progress (KGVO-TV, Missoula,
July 14)

Stewart, V. R. and A, J. Jarvi, 1970 C. W. Roath Field Day (KGVO-TV,
iiccoula, July 14)

Stewart, V. R. and A. J. Jarvi, 1970 C. W. Roath Field Day (KCFW-TV
Kalispell, July 20)
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Registration of Crest Wheat  Crop Science 10:462



FISCAL PROJECT REPORT FOR 1970

ADMINISTRATION - 750

The primary purpose of the administrative project is to provide general over-
seeing of research projects. In the past this project has included the travel
funds for &all research projects. This has been transfered formthe administrative

projectto the projects concerned.
Personnel :

As of June 30, 1970, Mr. C. W. Roath, Superintendent of this experiment station
for 22 years terminated his tenure as superintendent and went on terminal leave for
a period of six months which will end December 31, 1970.

Dr. Alvin Jarvi joined the staff as an assistant agronomist April 1, 1970. Dr.
Jervi is a graduate of Montana State University having received both Bachelors de-
gree and a PhD degree from that institution. Dr. Jarvi will be working in the area
of forage research, potatoes and winter barley breeding. Dr. Jarvi and his family
consisting of his wife, Maxine, three young sons, Trent 6, Craig 3 and Keane 5
months old, moved into Residance #2, August 1, 1970. More about this residance
will occur in the physical “plant report.

Mr. Vern R. Stewart was promoted to the superintendents job and retained his
position as Associate Agronomist. He will direct the activities of the Northwestern
Mortana Branch Station. This appointment was efpotive July 1, 1970. Mr. Stewart
has been with the station since April 1, 1952 when he pined the staff as an Assis-
tant in Agronomy.

Mr. Paul Boss is continuing as farm foreman having begun his employment with
the station in 1954. Mrs. Jeanette S. Calbick who is secretary of the station, be-
gan her appointment here in September 1963.

A11 permanent employees continued to perform in their usual efficient manner
resulting in a lot of work being done in the calendar year 1970.

Funds were budgeted for a total of five Work Study student employees for the
past season, however we were unable to fill our complimnet and had only three Work
Study plus one man who was ineligible for Work Study this year and was placed nn
state funds. The four part time employees were Dale Mahugh, state funds, Steve
Flagg, Steve Schumacher and Larry Delong, all Work Study. Steve Flagg has worked
four seasons. Steve will be a Senior in college this year, so this will be his last
year with us. It was Steve Schumachersand Larry Delongs third season with us and

Dale Mahugh's second.

By having these young men return from year to year makes our work a little
more efficient. It is our plan to hire a young man and retain him at least three
or four years until he completes his college education. This has been quite suc-

cessful over the past few years.

Many activities were participated in during the calendar year 1970. These
are made a part of this report.



ACTIVITIES:

DATE

Jan.

Feb.

Mar.

Apr.

May

July -

Sept.

13
26

27
29

2
10

16-17
18

27

2
3
3- 6

11
16-19

Fonvr B3

22
22

5-11
12

5

ACTIVITY

Sugar Beet Research Meeting
Advisory Committee for FVCC
TV Program

Montana Wheat Nuality Council

Weed School
Ag Council leeting

Vheat Variety & Quality Conference
Advisory Committee Meeting

Eastside Grange lMeeting (guest speaker)
Branch Station Association lieeting
Lake County Conservation Day

Annual Planning Conference

Agents Up-dating Meeting

Western Society of Weed Science

Work Study Meeting

L-H Club Tour (10 members)

TAP and Farmer Soils lieeting
Kindergarten to see lambs (20 students)

Kindergarten to see lambs (25 students)
AG Council Meeting

State Water Board & Kalispell Optimist Meet.
Earth Day Program at FVCC

Earth Day Program at Flathead High School
8th CGrade Conservation Day

Potato Meeting

Branch Station Association lMeeting

Sumner Staff Meeting

TV Program
TV Program

TV Program

Field Day at Northwestern

Western Montana Livestock Association

STAFF

Stewart
Stewart
Stewart
Stewart

Stewart
Roath

Stewart
Stewart
Roath

Stewart
Stewart

Stewart
Roath
Hoath
Stewart
Roath
Stewart
Stewart
Stewart
Roath

Stewart
Roath
Roath
Roath
Stewart
Jarvi
Stewart
Stewart
Roath

Roath
Hoath
Stewart
Jarvi
Stewart
Jarvi
Stewart
Jarvi
Stewart
Stewart
Jarvi
Stewart
Jarvi
Roath
Stewart
Jarvi

Stewart

LOCATION

Billings
Kalispell
Missoula
Bozeman

Missoula
Kalispell

Great Falls
Polson

Creston

Bozeman

Polson

Bozeman

Missoula
Sacramento ,Calif.
Missoula

Station

Kalispell

Station

Station
Kalispell

Kalispell
Kalispell
Kalispell
Flathead Co.
Ronan
Huntley
Huntley

Missoula
Kalispell

Missoula

Station

Lakeside



Activities (con't)

STAFF

Stewart
Stewart
Jarvi

Stewart
Roath
Stewart
Jarvi
Stewart

DATE ACTIVITY
Oct. 6 Rural Area Development Comm. Meeting
19-23 Annual Staff Conference
Nov. 5 4-H Banquet
11-12 Potato Seminar
16 Montana Resource Board lMeeting
VISITORS:

The following persons visited the station in 1970.

DATE NAME

Jan. 9 R. K. Wade
19 R. K. Wade
19 Les Cooper

Darrell Peterson

Henry Ficken
Zimmerman

12 Carl Schrade

18 Dr. M. J. Burris

Feb, 4

REPRESENT ING
Student
Student
Farmer

County Extension Agent
Farmer
Farmer
Farmer

Associate Direct, College of Ag.

R. F. Eslick Plant and Soil Science Dept.
Harold Tutvedt Farmer
Larry Curtis Farmer
Don Weydemeyer Farmer
21 Al & Maxine Jarvi Job Applicant
Mar. 26 Sig Heinz International Harvester
27 Don Graham Western Mont. Branch Station
Apr. 7 Ieland Kade Farmers Stockman
8 Leland Kade Farmers Stockman
9 Merle Lyda County IExtension Agent
Don Graham Western Mont. Branch Station
21 Mike Jackson Plant and Soil Science Dept.
Frank Phipps Thompson-Hayward
Jack Hillman Thompson-Hayward
May 2 Lark Carter Directors Office
L Mr. Johnson & 34 students Biology Class
5 80 students & 2 teachers Biology Class
6 L0 students & 2 teachers Biology Class
7 Burton Isch Farmer
Henry Ficken Farmer

LOCATION

Kalispell
Bozeman

Kalispell
Deer Lodge

Kalispell

ADDRESS

Marion, Mont.
Marion, Mont.
K&l ispell

Kalispell
Kalispell
Kalispell
Kalispell
Bozeman
Bozeman
Kalispell
Fortine
Fortine
Bozeman

Portland, Ore.
Corvallis

Great Falls
Great Falls
Kalispell
Corvallis
Bozeman
Portland, Ore.
Yakima, Wash.

Bozeman
Columbia Falls
Columbia Falls
Columbia Falls
Kalispell
Kalispell



Visitors (con't)

DATE NAME
May 9 Bill Ambrose
12 Mr. Downs
13 G. A. Taylor
E. L. Sharp
Earl Bates
Don Fry
26 Jack Warren

Al Carlton
Boyd Hartman
Charles Strailley
Bill Knight
John Sheets
Bob Wagner

16 Dan Brenneman
18 £lden Beller
Doug Fox

Don Neu
Bertha Gillman
Wanda Sudan

June 12

15 Biology Students

19 Dr. W. W. Roath
20  Art Dubbs & family

Doug Warren & family

Dr. J. A, Asleson
Dr. M. J. Burris

Don Baldridge & family

Art Post & family
Bob IBislick
25 Ken Dunster

Mrs. Smith & Class
Dr. Id. Donaldson
13 Gene Schear
Henry Albert
Homer Metcalf
20 Jim Hoffman
23-24 Dr. M. J. Burris
Al Carleton
23 Dan Brenneman
2L Steve Chapman
Bruce & Kay Wood
27 Joe Pender
29 Jess Hodgson

July 1
6

Gordon Gier
Aug. 13 lee Janni
Joe Kauffman
13-14 John Dunse

REPRESENT ING

Farmer

Waather Bureau

Plant and Soil Science Dept.
Botany & Microbiology
Contractor

Contractor

Chem—agro

Plant and Soil Dept.

Grad Student

Grad Student

Grad Student

Grad Student

Grad Student

Farmer

Teacher

Teacher

Teacher

Student Teacher

Student Teacher

Flathead High School
DeKalb Seed Company
Central Mont. Brnach Sta.
Office of Information, MSU
Director, Ag. IExp. Sta.
Assoc. Dir., Ag. Exp. Sta.
Huntley Branch Station
Plant and Soil Secience Dept.
Plant and Soil Science Dept.
Amchem Products

Kalispell Jr, High School
Vasington State University
Schear Cattle Corp.

Real Estate

Plant and Soil Science Dept.
USDA

Assoc. Dir. Ag. Exp. Sta.
Plant and Soil Science Dept.
Farmer

Plant and Soil Science Dept.
Farmers

Farmer

Plant and Soil Science Dept.
Farmer

Farmer
Teacher-farmer
Plant and Soil Science Dept.

ADDRESS

Kalispell
Helena

Bo zeman

Bo zeman
Kalispell
Kalispell
Yakima, Wash.

Bozeman
Bo zeman
Bo zeman
Bozeman
Bozeman
Bozeman
Kalispell
Kalispell
Kalispell
Kalispell
Kalispell
Kalispell
Kalispell
Fargo, N. Dak.
Mo ccasin
Bo zeman
Bozeman
Bozeman
Huntley
Bo zeman
Bo zeman
Loveland, Colo.

Kalispell
Pullman, Wn.
Dayton, Ohio
Bigfork

Bo zeman
Pullman, Wash.
Bozeman

Bo zeman
Kalispell
Bozeman

E. Haddan, Conn.
Maries Lake, Sask.
Bozeman

Bigfork

Kalispell
Kalispell
Bozeman



Visitors (con't)

DATE NAME

Jim Boles

Roger Scott

Carl Johnson

1:3: Floyd Hill
John Dunse
Orville McCarver

25 Bill Wheeler

28 Roy Nugent

Sept . )!;.

Oct. 6 Andrew Schmit
Everrett Burns
Nov. 6 Charles Siderius

Jim Hoffman
Ralph Sanders
10 Gilbert Passmore
16-17 Jon Dunse
17 Jim Snell

Ted Stiles
Glen Vergerant

Dec. 28

REPRESENTING

Professional Writer

Giegy Chemicals

Stauffer Chemical

Elanco Products

Plant and Soil Science Dept.
Plant and Soil Science Dept.
Farmer

Farmer - Sheepman

Pacific Power & Light
Pacific Power & Light

Farmer-Contractor
Washington State University
Farmer

Farmer

Plant and Soil Science Dept.
Farmer - Potato grower

Farmer
Farmer

ADDRESS

California

Twin Falls, Id.
Billings

Sm kaﬂe L] LI' -
Bozeman

Bozeman
Missoula
Kalispell

Portland
Kalispell

Kalispell
Pullman, Wn.
Kalispell
Kalispell

Bo zeman
Kalispell

Polson
Polson



PHYSICAL PLANT - 751

Reported in this project are changes or improvements made in the physical
plant.

The big change on the station in 1970 was the remodeling of Residence i/2. The
remodeling included a new kitchen, removal of a wall on the first floor, construc-
tion of a closet in the upstairs area, some refinishing and repair work in the up-
stairs portion of the house. Some rewiring had to be done to accomodate the re-
modeling of the kitchen. New sinks in the bathrooms,and the shower in the upstairs
bathroom was replaced. In addition, the utility room on the first floor was re-

modeled.

The Crops Research building was repaired in 1970. 0ld paint was removed by a
commercial sand blasting technique. Where necessary siding and soffits were re=
placed. Painting was done by station employees.

An over flow water line was installed from the pump to the creek to handle ex-
cess water from the well. This has climinated an undersirable 'mmud hole" in the

garden areas and machinery parking area.

To provide safer access to the newly purchased land a 20 foot tile was placed
along the west line of the station. This allows passage of vehicles without trave-
1ing on Highway #35. The tile was provided by the station and installed by the
county at no cost to the station.

A new forage dryer was built by the Agricultural Engineering Dept., MSU and it
is now in use at the station. This replaces the dryer that was removed from the
Crops Research building to conform to the state fire marshal's request. The new
dryer has been set up in the Forage Livestock building. It is a 220 volt, 4000
watt unit and has been wired into the electrical circuit in that building. It is
engineered to dry 100 four pound samples in 2}, hours.



GENERAL FARM - 752

This project is a supporting project for all other research projects. In this
report will be included general farm activities and purchase of all equipment.

The forage harvester built in 1969 was repaired and modified to make it work
in a more efficient manner. The hammer knife had to be rebalanced and a new hopper
constructed.

New equipment secured this year was a 12 foot press drill which-we hope will
enhance our seeding program and probably increase our yields on the Creston fine
sandy soils. We also secured a 10 foot tandem disk which makes our large tractor
a little more efficient than it did with the 8.5 foot tandem disk.

A new well engineered irrigation system would enhance the research work at
Northwestern Montana Branch Station. This system should be engineered in such a
way that it can be added to as funds become available, At the present it is the
thinking of the author that an irrigation well should be drilled and a sprinkling
system engineered for our research needs here on the main part of the station.

The irrigation well should be of such a compacity that it will support the 100
acres of the new purchase for irrigation if this was desirable. An irrigation sys-
tem for the station is a must in the very near future.

Note: Not this year but in years future we might include a report of yields
by fields in this section.

A short piece of fence was replaced on the station in 1970 and a quarter of a
mile of new fencing has been purchased for repair and replacement of exsisting
fencing that is in need of repair.



CLIMATOLOGY

The 1969-70 crop year had a frost free period of 122 days. Fourteen days
longer than the long time average of 108 days. June moisture was above the average
with 4.37 inches, as was July with 3.08 inches. August was below the long time
average, which resulted in ideal harvest conditions for winter wheat. Precipita-
tion for the crop year was 1.63 inches above the 21 crop year average.

Temperature extremes were -14°F January 15, 1970 and the high was 92 F on
July 21 and August 25. In table 1 are the climatic data for the crop year Septem-
ber 1969.thru August 1970.

In table 2, is tabulation of data on a calendar year basis with the years of
1969, 1970 and the long time average. Precipitation on a calendar year basis 1950~
70 is 19.42 inches. Precipitation in 1970 was 22.01 inches or 2.59 inches above
the 1950-70 average. Temperature variation in 1970 from the long time average is
not great.

10
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Table 2 . Comparison of monthly averages for 1969 - 70 and 1950 - 70 for
Northwestern liontana Branch Station, Route 4, Kalispell. (Creston)

i A R S A U

Air Temperature (Fahrenheit)

. ——

Precipitation

Average 1969 Average 1970 Average 1950-70 Average
Month Mean Max. Min, Mean Max. Min. Mean Max. Min. 1969 1970 1950-70
Januery  13.1 20.8 5.4 21.9 28.5 15.3 22.1 29.2 15.1 3.05 3.10 1.70
February 24.0 32.5 15.4 29.8 36.2 23.4 281 36.2 19.7 .75 89 1.1
March 29.6 140.9 18.2 32.8 A42.5 23.0 32.5 A2.4 22.4 .69 1.49 1.02
April 47.1 59.5 34.6 L43.2 49.7 36.7 43.1 54.9 31.5 1.39 .76 1.25
May 53.9 68.7 39.0 53.2 67.9 38.5 5L.9 65.7 38.1 1.19 1.97 2.06
June 58.8 72.0 L5.5 62.2 T76.3 48.2 58,6 72.3 L44L.8 5.21 4.37 3.08
July 62.3 78.9 L45.7 64L.,4 T8.0 50.7 64.3 81.2 A47.5 .70 3.08 1.34
August 63.3 83.0 43.5 62.7 8.9 4h.5 69.0 79.4 46.3 .09 L4 1.57
September 56.0 70.4 Al.6 48.7 62.5 34.9 5h.l 69.0 39.1 1.54 1.79 1.57
October 40.0 49.7 30.3 40.4 52.2 28.6 43.8 55.5 32.7 1.90 1.38 1.56
November 35.4 43.0 27.8 3l.4 40.0 22.9 32.7 40.1 25.2 .31 1.75 1.50
December 27.7 32.8 22.6 26,1 33.8 18.5 26.5 32.8 2.3 1l.14 .99 1.66
Total 511.0 652.2 369.6 516.8 648.5 385.2 526.7 653.7 382.7 17.96 22.01 19.42

iverage 42.6 S4L.4 30.8 43.1 54.0 32,1 A43.9 54.9 31.9
Frost Free Period

1969 1970 1950 70
Last Freeze Date- June 13 May 11 May 26
First Freeze Date: Sept. 6 Sept. 10 Sept. 13

Frost Free Season: 85 days 122 days 108 days

P
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TITLE Chemical control of weeds in sugar beets
PROJECT Weed Investigation MS 754
YEAR 1970
PERSONNEL : Leader -- Vern R, Stewart
Cooperators — Don Baldridge, Glen Hartman, Chemical Company
Research and Development Representatives, Great
Western and Holly Sugar Companies.
LOCAT TON - Homer Bailey farm, Corvallis, Montana
DURATION Indefinite
OBJECTIVES - 1. To determine what herbicides will effectively control
weeds in sugar beets.
2. To measure the effect of herbicides on sugar beet yield
and sugar percentage.
FUTURE PLANS This is being written before the research planning conference,

therefore the plans are somewhat indefinite. However, work
level will no doubt be the same as last year.

SIGNIFICANT FINDINGS"

1. Cycloate at 3#/A pre plant incorporate was best over all
treatment in 1970 for weed control injury and sugar production.

2. MNo advantage was obtained with post emergence use of her-
bicide following pre plant incorporate Cycloate.

3, BAS 3502 shows promise as a pre plant incorporate product,
some injury to beets, but did not result in significant yield reduction.

L. Herbvicides do not affect sucrose content.

MATERIALS AND METHODS

Two experiments were conducted in 1970. One in cooperation with
Great Western Sugar Company to secure data for registration of the combination of
cycloate and diallate. The second experiment consisted of herbicides used in vari-
ous combination and rates. The products used are given in Table 1. The rates and
combinations are found in the tabulated data, tables 2 thru 8.

Plots were 11 feet wide (& rows spaced 22") and 4O feet long and replicated
three times. Herbicides applied per plant were incorporated with a tandem disk and
the plot was harrowed twice to make a firm seed bed. All the herbicides were ap-
plied broadcast in 44.5 gpd aqueous mixture. .

Plant counts of weeds and sugar beets were made when the beets were in the
four to six leaf stage, eight counts were made in each plot using a quadrant
3 x 48 inches, placed over the beet row. After population counts of beets and
weeds were made the beets were thimed and cultivated by the grower in the usual
manner, with exception of the weedy check. The beets in the weedy check were
thinned, but no weeds were removed. Yield data and sugar percentages were obtain-
ed. Sugar analysis were made by Great Western Sugar Company .



Materials and Methods (con't)

The beets were topped with a mechanical topper, lifted with a mechanical 1if-
ter and then removed from the soil and weighed. The plot size was 73.3 square
feet.

The predominate weeds species occurring naturally in this study were: pigweed
(Amaranthus retroflexus L.); lambsquarter (Chenopodium album L.); black nightshade
(Solanum nigrum L.). The other weed species found were pennycress (Thlaspi arvense
L.) and tumble mustard (Sisymbrium altissimum L.). A few grasses were noted but
were not a factor in the study.

Using a scale of O to 10 an estimate of beet injury by herbicides was made.
An injury rating of O means that the foliar growth of plants was indentical to un-
treated plants and 10 means all beets treated were dead. One injury evaluation
was made 13 days following application of post emergence herbicides. Further eval-
uations of plant vigor were planned, but a hail storm July 27th made additional
readins impossible.

These data were analyzed using the analysis of variance technique. The per-
cent of weed control and percent stand of weeds is based on the actual count of
the plants.

RESULTS AND DISCUSSION:

The hail storm occurring July 27th, estroyed 25 to 50% of foliage growth. The
plants seemed to recover, but resulted in lower tonage and sugar percentage than
in previous years.

Experiment T

The products used in this study were all preplant incorporated. No signifi-
cant reductions were noted in sugar beet stands in the study. Diallate did not
effectively control any weeds in the study. The combination of cycloate and
diallate was not any more effective than cycloate alone. Cycloate was not effec-
tive on mustards, but was very good on all other broadleafed species. Table 2.

Some injury was noted with the higher combination of cycloate and diallate.
Yields, sucrose percentage and total sugar produced were found to be non-signifi-
cant when analyzed statistically. Tables 4 thru 7.

Experiment T11

Table & gives the raw data obtained for plant counts of sugar beets and weeds
by individual species.

Beet, stands were significantly reduced using BAS 3502 at 4lbs/A as a pre plant
incorporated herbicide. The other treatments in the pre plant group did not reduce
stands of beets significantly.

The combination of cycloate 3lbs/A pre plant incorporated and phenmedipham
21bs/A post emergence, significantly reduced stands of beets. Cycloate 31bs/A pre
plant incorporate plus phenmedipham 1.5lbs/A and pyrazon 3lbs/A with a wetting
agent, 5% by wolume, post plant reduced beet stands by 30% or more.
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211 of the treatments including cycloate were very effective in the control
of nightshade. The combination of cycloate and diallate was not any more effec-
tive in nightshade control than cycloate alone, at 4lbs/A. BAS 3502 was just as
effective on nightshs 'e as cycloate as a 31bs/A pre plant incorporated treatment.
The combination of cycloate 3lbs/A + BAS 3502 3lbs/A was not as effective in the
control of nightshade as they were individually. Cycloate pre plant incorporated
plus post emergence herbicides did not provide any additional control of nightshade.

BAS 3502 was probably the most effective in controlling pigweed. The combin-
ation of cycloate and H283 was also very effective in the control of pigweed. Py-
razon + H283 was not too effective in controlling pigweed. The combination of
cycloate pre plant incorporate and pryazon + dalapon as a post emergence gave ef-
fective control of pigweed. Phenmedipham was effective as a post emergence treat-
ment on lambsquarter and the only post emergence treatment that was. Cycloate gave
effective control of lambsquarter as did BAS 3502. Cycloate was weak on mustard
whereas BAS 3502 was very effective at 4lbs/A. The combination of cycloate and
diallate was not effective on mustard. Table 8.

The number of beets per 100 feet of row were reduced significantly by the com-
bination of cycloate 31lbs/A pre plant + phenmediphan 1.5lbs/A and pyrazon 3lbs/A
with a wetting agent post emergence. Cycloate 31lbs/A -+ BAS 3502 3lbs/A pre plant
incorporated also resulted in stand loss at harvest. Other comparisons may be
made in Table 9.

Significant yield reductions were found in the weedy check; pyrazon + dalapon
1.25 gal/A + phenmedipham 11b/A; pyrazon + dalapon 1.5 gal/A + phenmedipham 1.5
1bs/A as post emergence applications; and the combinations of cycloate per plant
plus phenmediphan and pyrazon with a wetting agent post emergence. Table 10.

There were no significant differences in sucrose content because of herbicide
treatment. Table 11.

Gross sugar production is directly related to yield as can be seen in Tables
10 and 12.

A summary of data is found in Table 13 for Experiment II.

The pre plant incorporated treatments would have to be rated superior to the
other two systems. There, weed control was 95% on an average compared to post
emergence which is 65%. The pre plant incorporate plus post emergence gave 9
weed control, but at an added cost and operation. Injury to sugar beets was much
less with the pre plant treatments, than the other two systems.
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Table 1 . Herbicides used in sugar beet study.
Trade Name
Common Neme __ or Other Chemical Name Company
cycloate Roneet S-ethyl N-ethylthio-cyclohexanecarbarmate Stauffer
pyrazon Pyramin 5—-amino~4~chloro-2-phenyl-3(2H)-pyrida- BASF
zinone
diallate Avadex S-(2,3-dichloroallyl) diisopropylthio- Monsonto
carbamate
dalapon Dowpon 2,2 dichloropropionic acid Dow
phenmedipham  Betanal methyl m-hydroxycarbanilate methyl car- Nor-Am Agri
banilate
BASF 3502  not available at writing BASF
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Table 2 . Data from sugar beet study conducted on the Homer Bailey farm,
Corvallis, Montana in 1970.

e A —— i .

- .
Plant Counts™

- —— e

Other
Rate/A Plot Sugar Night- Pig- Lambs- Broad-
_Treatment in Ibs _No. Beets s _shade _weed quarter liustard leaves Grasses
Cycloate 3 1 121 1 0 3 9 0 0
11 128 0 0 2 29 0 - 0
1, 128 1 0o 6 17 0 0
Total 377 2 , 0 11 55 0 0
x 126 7¢= 0b Lbc 18 0 0
Diallate 1 2 126 7 9 18 23 3 0
12 124 49 3 7 30 1 0
15 1% 4 2 L L 2 0
Total 386 137 1, 37 6 0
x 129  46b 5a  12ab 22 2 0
Cycloate + 2.25 3 129 1 1 L 6 0 0
diallate .75 8 113 3 0 2 18 2 0
13w 2 1 4 2. oL L.
Total 365 L 2 10 51 2 1
% 122 le b 3c 27 o .3
Cycloate + 3 L 109 1 1 0 10 0 0
diallate 1 10 118 L 0 0 2l 3 0
17 w4 O O 0 9 1 0
Total 331 5 1 0 L3 2 0
x 110 2¢c .3b  QOc 14 ol 0
Check 0 5 122 62 2 21 25 7 0
9 107 8l 5 20 37 3 0
18 132 99 2 8 2 1 0
Total 361 245 9 L9 83 3L 0
X 120 82a 3ab lba 28 L 0
Cycloate + 3.75 6 121 2 0 0 L 0 0
diallate 1.25 4 114 0 0 0 21 0 0
16 120 6 L 0 22 0 0
Total 355 8 i L L7 0 0
X 118 3c .3b .3c 16 0 0
1/ Eight counts made per plot with a quadrant 3" x L8Y
% based on 8 square feet per plot
x 120.8 22.3 1.56 6.0 19:37 1.1
F _ 2.20 14.66%%3,33% 8,98%k 1.49 2.9
S.E. x 5.29 8.89 1.03 2.25 4.02 .8l
L.S.D. N.S. 28.02 3.27 7.10 N.S. N.S.
C.v. % 3.55 39.89 66.73 37.51 20.98 71.71

2/ TItems having common letters are not significantly different one from
another .05 Duncans Multiple range test.
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Teble 3 . MNumber of sugar beets from forty liner feet of row at harvest
time at Bailey farm in 1970. Exp. I
Rate/A Number of beets No. Beets/
_Herbicide in 1bs I IT III Total 3 100' of row
Cycloate 3 58 53 50 161 5L, 135
Diallate 1 50 46 38 134 L5 113
Cycloste + 2.25
diallate Y 58 53 L2 153 51 128
Cycloate *+ 3
diallate 1 58 L2 59 159 53 133
Check 0 59 5l 63 173 58 145
Cycloate + 3.75
diallate 1:25 60 61 Lh 165 55 138
x 131
F 1:23
S.E.X 9.96
1.:5.D:(05) N.S.
c.V. & 7.60

Table 4 . Yield of sugar beets treated with various herbicides grown on the
Homer Bailey farm, Corvallis, Montana in 1970. Exp. I
Plot zise: 73.3 sq. ft. — Randomized block design.

Rate/R T Yield j;/plot Yield
Herbicide in 1bs I IT TIT Total Tons/A
Cycloate 3 55.5 43.2 L5.1 143.8 14.2
Diallate 1 50 .4y 16.8 39.7 136.9 13.6
Cycloate + diallate 2.25 + .75 65.0 60.3 L2 169.5 16.8
Cycloste - diallate 3  +1 56.8 49.4 53.5 159.7 15.8
Check 0 56 .0 55.9 59.0 170.9 16.9
Cycloate -+ diallate 3.75 + 1.25 62.6 53.6 L6 160.8 15.9
X 15.5
F(.05) 2.48
S.E.X .e8

C.V. & 5.66
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Table _5 . Effect of herbicides on the sucrose content of sugar beets. Grown
on the Homer Bailey farm, Corvallis, Montana 1970. Exp. I
Rate/A % Sucrose T
. Herbicide _in 1bs I 1T IIT __ Total X
Cycloate 3 15.6 15.5 16,2 47.3 15.8
Diallate 1 17.2 16.3 16.0 49.5 16.5
Cycloate + diallate 2.25 + .75 15.9 16.1 16.2 L,8.2 16,1
Cycloate + diallate 3 +1 15.9 15.5 5.7 L7.1 1557
Check 0 16.6 16.5 16.2 49.3 16.4
Cycloate -+ diallate 375 ¥ 125 15.3 16.1 16.6 48.0 16.0
X 16.1
F.05_ 1.59
S.E.x .263
C.V.% 1.63

Table 6 . Lffect of herbicides on gross sugar production. Conducted on the
Homer Bailey farm, Corvallis, liontana in 1970. BExp. I

Rate/A Yield ;/Plot :
Herbicide .~ . _in 1bs R DU - ITT Total X
Cycloate 3 5145 3979 k342 13466 LLES
Diallate 1 5152 4533 3775 13460 LL8T
Cycloate + diallate 2,254 J5 6142 5769 4255 16166 5389
Cycloate + diallate 3 -1 5367 4550 4992 14909 4970
Check 0 5524 5481 5680 16685 5562
Cycloate + diallate 3.75 +1.25 5692 5128 L400 15220 5073
x L9

F.05 2.73

S.E.X 270.4

C.V.% 5.41
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Table 7 . Sumnary of weed control and yield data from sugar beet study
conducted on the Homer Bailey farm, Corvallis, Montana in 1970.

Exp. I
o 4 Grop i Beets/ " Gross
Rate/A Beet % Weed Tnjury  100' Yield A Sugar
_Herbicide in 1bs Stand Control _0-10 _ or row __ Tons/A _Sucrose Lbs/A
Cycloate 3 105 33 2.3 135 14.2 15.8 LC9
Digllate 2! 106 34 0.0 113 13.6 16.5 W87
Cycloate + 2.25
iallate 75 102 82 1.0 128 16.8 16.1 5389
Cycloate + 3 s
diallate 1 92 87 2.7 133 15.8 HiE 54 L970
Check 0 100 0 0.0 145 16.9 16,4 5562
Cycloate + 3.75 +
diallate 1.25 98 86 3.7 138 15.9 16.0 5073
X 131, 155 16.1 L99L
F 1.23 2.48 1.59 2.73
S.E.X 9.96 .88 .263  270.4
c.V.% 7.60 5.66 1.63 5.41

20
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Table _9 . Number of sugar beets from forty liner feet of beet row at
harvest time in 1970.
T Tveatment .. T 7 Beets)
Rate/A Number of Beets 100" of

_dnlbs I II TIII Total X row

e . Herbicide e

Pre plant Incorporate
63 69 L5 177 59 188/

Cycloate 3

Cycloate L 50 54 48 153 51 128abed
BAS 3502 3 57 44 52 153 51 128abed
BAS 3502 4 5. 33 45 129 43 108bed
Cycloate + diallate 3+1 51 48 37 136 45 113bed
Cycloate - H-283 3+ 2 55 56 37 143 49 123abcd
Cycloate -+ H-283 3+1 57 60 5 175 58 1h45ab
Cycloate + BAS 3502 3+3 45 38 40 123 41 103cd
Diallate + BAS 3502 143 52 42 46 140 47 1l8abed
Pyrazon + H-283 3+1 28 21 42 151 50 125abed
Pyrazon + H-283 3+2 2 60 48 170 57 143abe
Cycloate/+ pyrasorl/+ dalapors?] 34102 49 57 53 159 53 133abed
Cycloa.teé/-l- pyrazon-/ + dalapnn—/ 3 +l2-/ 55 53 58 166 55 138abe

Pre plant Incorporate + Post Emergence

43 61 49 158 53 133abed
> 45 43 39 127 42 105cd
L7 hy 48 139 46 115abed
3 43 48 38 129 43 108bed
+3 26 33 22 8L 27 68d

Cyclo a’c.egZ phemnediphaml—jé / 3% 1
Cycloate-/ + phenmediphan 3+ 1.
Cycloateg/ -+ phenmediph, 3+ 2
Cynloatﬁghezmediphm (pyrazonPfi/a 3 +1 +
Cycloat henmediphamipyrazon -HI/A  341.5 +

Fost lmergence

Phenmedipham 1 L4 33 52 129 43 108abed

Phermedipham 1.5 52 4O 58 150 50 125abed
Phenmedipham 2 é/hs 57 53 158 53 133abed
Pyrazon + dalapon 25 g L6 L4 47 137 47 118abed

1
Pyrazon -+ dalapon 1.5 gal< 46 L2 51 139 46 1l5abe
Phenmedipham + pyrazon 43 55 43 51 149 50 125abed
Pheninedipham 1 pyrazon 1.5+ 3 51 54 54 159 53 133abed

1.25 gall/

1

2

Pyrazon -~ dalapon 25 8 52 54 46 152 51 128abed
Pyrazon + dalapon .50 3 L/ 38 55 51 144, 48 120abed
Pyrazon+dalapontphenmediphan i i ga%{il 39 49 63 151 50 125abed
Pyrazon-dal apontphenmedipham 1.50gal2#41.5 45 48 37 130 43 108bed
Phenmedipham + dalapon .5+1.0 40 34 55 129 43 108bcd
Check (handweeded) 0 56 53 53 162 54 135abed
Check (weedy) 0 45 51 47 143 48 120abed
a/ Pre plant incorporate x 121
b/ Post emergence F.05 2.53%
1/ Ttems having a common letter are significantly different S.E.% 9.73
one from another .05 (Duncan Multiple Range Test) C.V.4 8.04

2/ Pyrazon 27.0%; dalapon 21.2%
3/ 3.7 1bs ai pyrazon + 2.2 1bs ai dalapon + 1 gt of Citowett/1.5 gal.
4/ 3.7 1lbs ai pyrazon + 2.2 1lbs ai dalapon + 1 qt of Biofilm,
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Table _10 . Yield of sugar beets treated with various herbicides grown on
the Homer Bailey farm, Corvallis, Montana in 1970.

— Treatment, ——
Rate/A Pounds per Flot
Herbicide =~ in 1bs I II __IIT Total X Tons/A

Pre_plant Incorporate

Cyoloate 3 63.1 62.7 54,.6 180.4 60.1 17.9a/
Cycloate L 56.0 55.5 51.1 162.6 54L.2 16.labc
BAS 3502 3 56.4 55.2 21.7 163.3 54.4 16.2abc
BAS 3502 L 59.9 49.8 L9.0 158.7 52.9 15.7abcd
Cycloate + diallate 3+1 42.0 57.8 44,9 151.7 50.6 15.0abed
Cycloate + H 283 3+ 2 54.3 52.6 39.8 146.7 48.9 1..5abed
Cycloate + H 283 3+1 67.8 56.1 37.1 161.0 53.7 16.0abecd
Cycloate + BAS 3502 3+3 52.2 149.6 41.2 143.0 47.7 1k.2abed
Diallate + BAS 3502 1+ 3 55.1 57.0 48.6 160.7 53.6 15.9abecd
Pyrazon + H-283 34+ 49.9 54.8 42.8 147.5 49.2 1h.babed
Pyrazon + H-233 3+ 2 54.9 51.3 55.1 161.3 53.8 16.0abed

Pre plant Incorporate & Post Emergence

Cycloateﬂ/+ (Pyrazonnil)-)j Boi/

dalapo 1 55.4 58.9 55.0 169.3 56.4 16.8ab
Cycloa‘l:.eé/+ (Pyrazon + 3 ¥

dalapond) 12Y 51.6 58.2 52.8 162.6 54.2 16.labe
Cycloate2/+ phenmedipham® 3 +1 5.7 51.9 16.6 k.2 8.1 14 3abed
Cycloate® + phenmediphamP 3+1.5 51.1 49.8 40.1 141.0 47.0 14.0abcd
Cycloate/+ pherunediphamﬁ/ 3+ 2 48.8 53.5 38.8 141.1 47.0 14.0abed
Gycloateg/ + phe dipham—/ + 3 +1 %
pyrazon +1w/p.§’a 3 45.6 46.0 31.7 123.3 41.1 12.2cd
Cycloate® + phengedipham® 3 + 1.5
pyrazon + W/AD +* 3 43.4 49.9 28.1 121.4 40.5 12.0d

Fost Emergence

Phenmedipham 1.0 48.0 46.8 59.3 154.1 51./ 15.3abed
Phenmedipham L5 58.6 L46.4 66.3 171.3 57.1 17.0ab
Phenmedipham 2.0 53.2 51.4 50.7 155.3 51.8 15.Labed
Pyrazon + dalapon 1.255/ K7.7 47.1 61.0 155.8 51.9 15.labed
Pyrazon + dalapon 1.5¢ 69.0 56.9 54L.8 180.7 60.2 17.9a
Phenmedipham + pyrazon 1+3 30.7 58.6 47.3 136.6 45.5 13.5bed
Phenmedipham + pyrazon 1.5 +j 53.2 46.7 59.9 159.8 53.3 15.8abcd
Pyrazon + dalapon 1.25g2 51.0 55.3 54.8 161.1 53.7 16.0abed
Pyrazon + dalapon 1.50g%  15.2 56.0 51.9 153.1 51.0 15.2abod
(Pyrazon + dalapon)+ 1.25g2/+

phenmedipham 1 45.7 40.1 39.1 124.9 41.6 12.4cd
(Pyrazon + dalapon) + l.50g-%/+

phenmedi pham 1.5 46.2- 38.4 40.L4 125.0 /1.7 12.4cd
Phenmedipham + dalapon 5+ 1.0 55.0 44.9 49.2 149.1 49.7 1k.8abed
Check (hand weeded) 0 57.0 51.9 60.5 169.4 56.5 16.8ab
Check (weedy) 0 30.3 46.2 45.3 121.8 140.6 12.1d

T




o,

Table 10 . (con't)

Tons(A

15.0
.05) 1.95%
1.158
.72

CJUI:=:|:><I

S
Ak~

Pre plant incorporate

Post emergence

Pyrazon 27%, dalapon 21.2%

3.7 1bs ai pyrazon + 2.2 lbs ai dalapon + 1gt of Citowett/l1.5gal.
3.7 1bs ai pyrazon -+ 2.2 1bs ai dalapon + lgt of Biofilm/1.5gal.
Ttems having common letters are not significantly different one
from another .05. (Duncans Multiple Range Test)

ehibCele



of Citowett/1.5 gal.
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Table 11 . Effect of herbicides on the sucrose content of sugar beets.
Grown on the Homer Bailey farm, Corvallis, lMontana in 1970.
. Treatment )
Rate/A __% Sucrose
Herbicide in 1lbs I JI1 IIT Totel  x
Pre_plant Incorporate
Cycloate 3 15.7 16.0 15.9 47.6 15.9
Cycloate L 15.7 1h.6 15.8 L46.1 15.4
BAS 3502 3 15.1 16.3 16.8 48.2 16.1
BAS 3502 L 16.1 16.0 16.5 18.6 16.2
Cycloate + diallate b i i B 15.9 15.7 15.86 47.4 15.8
Cycloate + H-283 3+2 16.3 16.4 16.2 438.9 16.3
Cycloate + H-283 34+1 16.0 16.2 16.5 48.7 16.2
Cycloate -+ BAS 3502 3+3 16.1 16.0 15.1 47.2 15.7
Diallate + BAS 3502 1-+3 14.5 17.0 17.2 148.7 16.2
Pyrazon + H-283 3+1 16.3 16.0 16.6 48.9 16.3
Pyrazon + H-283 3+2 15.6 16.4 16.0 L48.0 16.
Pre plant Incorporate & Post Emergence
Cycloate®(Pyrazon+dalapon 3 + 10k 16.2 15.9 16.8 148.9 16.3
Croloate®{Byrason + 2y 341 16.4 16.7 15.7 L48.8 16.3
Gyeloatell + phermediph 341 16.3 16.8 16.5 49.6 16.5
Cycloate™ + phenmediphamg/ 3+ 1.5 15.8 15.6 16.1 L7.5 15.8
Cycloated/+ phenmedipham? 3+ 2 16.0 15.6 16.4 48.0 16.0
Gycloaﬁ(phemnediphanﬂpyrazon%ﬁ!/ﬁ) 3+1+3 16.4 16.2 15.4 48.0 16.0
Oycloate(phenmediphamrtpryazonfii/A) 3+1.5 +3  15.7 16.6 15.5 47.8 15.9
Post Emergence
Phenmedipham 1 15.7 4.1 15.6 L45.k 15.1
Phenmedipham 1.5 15.3 15.2 15.2 A5.7 15.2
Phenmedipham 2.0 g/ 14k X644 16k K2 1S,
Pyrazon - dalapon 1.25g 14.7 16.3 14.7 45.7 15.2
Pyrezon + dalapon 1.50;% 15.9 18.0 16.0 49.9 16.6
Pyrazon -+ dalapon 1.25g3 16.8 15.8 14.7 47.3 15.8
Pyrazon + dalapon 1.5032/4 ' 15.3 17.0 18.1 8.4 16.1
Pyrazontdalapontphenmedipham 1.25g7+ 1 15.2 15.7 16.5 47.4L 15.8
Pyrazonidalaponiphenmedipham 1.50g2/1.5 15.7 15.9 17.7 49.3 16.4
Phenmedipham -+ dalapon 5 + 1.0 15.3 15.2 15.00 45.5 15.2
Check (hand weeded) 0 16.6 14.7 16.1 L7.Lh 15.8
Check (weedy) 0 16.0 16.4 16.5 48.9 16.3
Phenmedipham + pyrazon 1+3 16.7 16.0 16.5 49.2 16.4
Phenmedipham + pyrazon 1.5+ 3 15.3 16.8 16.2 48.3 16.1
a/ Pre plant incorporate X 16.0
b/ Post emergence F. .05 N.S.1.04
1/ Pyrazon 27%, dalapon 21.2% S.E.X .39368
2/ 3.7 1bs ai pyrazon + 2.2 lbs ai dalapon + 1 gt C.V.5% 2
3/

3.7 1bs ai pyrazon + 2.2 1bs ai dalapon + 1 qt

of Biofilm/1.5gal.
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Table 312 . [ILffect of herbicides on gross sugar production. Conducted on
the Homer Bailey farm, Corvallis, Montana in 1970. Size of
plot 73.3 square feet.
Treatment _ o
Rate/A _____Pounds per Plot it Sucrose
Herbicide in Lbs I . I .'IIT .Total X _ per Acre _
Pre plant Incorporate
Cycloate 3 9.907 10.032 8.681 28.620 9.540 5240ad/
Cycloate A 8.792 8.103 8.074 24.969 8.323 .572abede
BAS 3502 3 8.516 8.998 8.686 26.200 8.733 L4797abed
BAS 3502 L 9.6L) 7.968 8.085 25.697 8.566 LT05abede
Cycloate + diallate JEL 7.791 9.075 7.094 23.960 7.987 14387abcde
Cycloate + H -283 342 8.851 8.626 6.443 23.925 7.975 L3%0abede
Cycloate -+ H-283 3 ¥ 10.843 9.088 6.122 26.058 8.636 47T7labecde
Cycloate + BAS 3502 3+ 3 8.404 7.936 6.221 22.561 7.520 L13lbede
Diallate -+ BAS 3502 1+3 7.990 9.690 8.359 26.039 8.680 L768abede
Pyrazon + H-283 3+1 8.134 8.768 7.105 24.007 8.002 .4395abcde
Pyrazon -~ H-283 3+ 2 8.56L 8./13 8.216 25.793 8.598 /722abcde
Pre plant Incorporate & Post Emergence
Gycloateé-‘.(-(Pyrazon + 3
dalapont/) 3 +10%  8.975 9.365 9.240 27.580 9.193 5049ab
Cycloateéi( Pyrazon
y dalapon ) 3+122 862 9.719 8.290 26.47L 8.82 Ai7abe
Cycloate™ + phenmediph.a%l 3+ 1 7.449 8.719 7.689 23.857 7.952 L368abede
Cycloatedf phermedipha /3 + 1.5 8.07h 7.769 6.456 22.299 7.433 A0&3bede
Cycloate®: phenmedipham 3 + 2 7.808 8.3L6 6.363 22.517 7.506 Al23bede
cycloateél(phemneaipham— + 1.0
pyrazon +W/A2) + 3 7478 T7.452 L4.882 19.812 6.60L 3627de
cycloate54( phenmediphamt 3 + 1.5
pyrazon -+ W/A=) + 3 6.814 8.283 4.356 19.453 6.48L 3562
Post Iimergence
Phenmedi pham i 7.536 6.599 9.251 23.386 7.795 L282abcde
Phenmedipham 1.5 8.966 7.053 10.078 26.097 8.699 4778abede
Phenmedipham 2.0 7.661 8.430 8.315 24.406 8.135 Ihb8abede
Pyrazon + dalapon 1.25¢)  7.012 7.677 8.967 23.656 7.885 433Labede
Forann & dalaron 1.582  10.971 10.242 8.768 29.981 9.994 5429a
Phenmedipham + pyrazon 1 -+ 3 5.127 9.376 7.805 22.308 7.436 L08Lbcde
Phenmedipham - pyrazon 1.5 -+ 3 8.140 7.879 9.704 25.723 8.574 LT09abede
Phenmedipham -+ dalapon .5 + 1.0 8.415 6.870 7.478 22.763 7.588 Llb8bede
Check (hand weeded) 0 9.462 7.629 9.741 26.832 8.94, 1913ab
Check (weedy) 0 L.8L8 T.577 T.475 19.900 6.633 3643cde
Pyrazon + dalapon 1.250%  2.568 8.737 8.056 25.361 8.L5k Lblhabede
Pyrazon -+ dalapon 1.50g£‘/ 6.916 9.520 8.356 24.792 8.26L4 L539abede
(Pyrazon + dalapon) + 1.25g-3/+
phenmedipham 1 6.946 6.296 6.452 19.694 6.565 3606de
(Pyrazon + dalapon) -+ 1.50g +
phernmedipham 1.5 7.253 6.106 7.151 20.510 6.587 36l8de

—

3]
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Table _I2 . (con't)

SRR Ree

it Sucrose
per_Acre
x 4436
F .05 1.383
S.E.Xx 352.58
C.V.% 7.95

Pre plant

Post emergence

Items having common letters are not significantly different one from
anotkr .05(Duncans Multiple Range Test)

Pyrazon 27%, dalapon 21.2%

3.7 1bs ai pyrazon + 2.2 lbs ai dalapon + 1 qt Citowett/1.5 gal.

3.7 1bs ai pyrazon + 2.2 lbs ai dalapon + 1 qt Biofilm/1.5 gal.,

a
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TITLE: Chemical Weed Control in New Seedings of Legumes
PROJECT : Weed Investigations M3 754
YEAR 1970
PERSONNEL - Leader - Vern R. Stewart
Cooperators - Chemical Company Research and Development
Representatives
LOCATION Northwestern lMontana Branch Station; Field Nos. Y-4 & ¥-5
DURAT TON Three to four years
OBJECTIVES 1. To determine the effectiveness of certain herbicides for

the control of weeds and the establishment of legume stands.
5. To measure the long term effect of weeds on legume yields.
3. To measure the effect of the herbicide on the legume.

SIGNIFICANT FINDINGS:

The leguies seeded with a companion crop continue to run behind
in overall yield except Cicer milk vetch.

FUTURE PLANS: This is the third year of this study. FPlans are to harvest the
1968 seeding in 1970 and 1971, and harvest the 1969 seeding in
1970, 1971 and 1972. At this writing no additional herbicide
treatments are planned.

MATERTALS AND METHODS -

Discription and procedure are found in the 1968 and 1969 Annual
reports of the Northwestern lMontana Branch Station located on pages 79 and 80, and
6l and 65 respectively for each study.

The plot size harvested in 1970 was 2 x 10 (20 square feet). This was done
with a power flail type machine. In previous years they have been harvested with
a sickle bar type machine. A 1000 gram green sample was weighed and dried to
secure percent of dry matter. Six samples were secured from each replication. The
average of the six was used for calculation of dry matter for all treatments in

that replication.
Chemicals used in both studies are recorded in Table 1.
Data was analyzed using the analysis of variance technique.

Legume varieties used in this study were: Vernal alfalfa; Eski sainfoin; Cicer
milk vetch and Mltaswede Mammoth red clover.
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RESULTS AND DISCUSSION

1968 Seeding

This is the third harvest on this study counting the seeding year. In gener-
al, yields are considerably lower than the two previous harvests. The reason for
this the author cannot explain. Field yields were dovn from previous years also.

Alfalfa

Seeding with a companion crop treatment continues to be the lowest yielding
treatment in the study. There were no significant differences between herbicide
treatments, however the herbicide treatments were significantly higher in yield
than the plots seeded with a companion crop. liean yield for alfalfa was 3.6 tons
per acre, about 1.7 tons per acre below last years yield. Table 3. Over the
three years of harvest the bromoxynil L 1b/A treatment, has resulted in the high-
est total yield of alfalfa. This was also the least expensive treatment in the
study. Table 3.

Seinfoin

There were no significant differences in yield in sainfoin in 1970. The yield
range was 2.5 T/A to 3.5 T/A, with highest occurring in the hand weeded check,
Table L. Over the three year period the benefin 3 1b/A treatment has resulted in
the highest total yield. Table 5.

Cicer milk vetch

The high C.V. in this part of the study can be attributed in part to the lack
of uniformity in stand from plot to plot, plus a high weed population in those
plots with poor stands. The mean yield for vetch was 1.5 T/A. Table 6. Table 7
give the yields from the three harvests. The greatest production over the period
was from the handweeded check, which was 5.47 T/A. This demonstrates the inability
of this crop to compete with other plants.

Clover

-

No significant yield differences were found in the 1970 harvest of Altaswede
Mammoth red clover. It is interesting to note that the highest yield was from
those plots seeded with a companion crop. Table 8. Over the three harvest periods
the hand weeded check has resulted in the highest yield, followed with the bron-
oxynil treatment of 5/16 1bs/A. Table 9.

The 1968 seeding of this study will be completed in 1971, when a complete
economic analysis of the data will be made.

1969 Seeding

Yields are below average in this study as they were in the study seeded in
1968. There are some differences due to replication which can be attributed in
part to a different fertility level because of previous cropping.
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Results_and Discussion:(con't)

—— —

When the data was analyzed statistically there was no significant differences
found. However, the lowest yield was obtained from the plots where a companion
crop was seeded in 1969 with the alfalfa. Table 10.

Sainfoin

Sainfoin yields were somewhat higher than alfalfa yields this season, but the
treatments were not found to be significantly different. The lowest yielding
treatment like alfalfa was where a companion crop had been seeded with sainfoin in
1969, Table 11.

Clover

Clover yields were not significantly different between treatments when ana-
1yzed statistically. The lower yields occurred, however in the plots treated with
- combination of EPTC and bromoxynil and where the bromoxynil rate was 3/8 1b/A.
This low yield reflects the injury to clover by the bromoxynil the seeding year.
Table 12.

Table 1 . Chemicals used were

Trade Name
Common Name or Other e Chemical Name B Company
R 11914 3'N isopropylcarbarnoryloxy propionanilide Stauffer
Chloroxynil 3, 5-dichloro-A4-hydroxybenzo nitrile Mnchem
EPTC Iptam ethyl N,N-dipropylthiolcarbamate Stauffer
Bromoxynil Brominal 3, 5~dibromo-/A~hydroxybenzo nitrile Amchen
Buctril Chipman
Benefin Balan N-butyl-N-ethyl-alpha,alpha,alpha- Flanco
trifluoro-2,6-dinitro~p-toluidine
VCs-438 chemistry not available Velsicol

2,4DB Butyrac 118  4-2(2 dichlorophenoxy) butric acid Amehem

et it e e . e - -



Table 1 .

T Tyeatment
Rate

___Herbicide /A

Seed w/comp cropZ/ 0

Clipping

Eptart/

Ghloroxynilg/
Chloro:qmil—zj

Chloromﬁ.lg/

Chloroxynilg/

+i~

5/16

3/8

5/16

3/8

W}

3/4

b~

Effect of certain herbicides on the yield of alfalfa.
following application. . 1970.

e —— e e | i ————— -

Plot yield in 1lbs dry matter

Cutting I o ¢
L .8492 1.4362 1.3671
2 .3672 1.5938 1.7922

Total 1.2164 3.0300 3.1593
1 1.2738 1.2381 1.2694
2 1 5212 1.9125 1.5450

Total 2.8650 3.1506 2,814
1 1.8576 1.6343 1.4647

1.5300 1.5938 1.3596

Total 3.3876 3.228L 2.8243
1 1.5922 1.5352 1.2206
2 _]_..958% 1.5938 1.6068

Total 3.550 3.1290 2.827L
1 1.698L4 1.5352 .9765
2 1.4688  2.1675  2.2866

Total 3.1672 3.7027 3.2631
1 1.8045 1.4362 1.6112
2 1.9584 2.1675 1.9158

Total 3.7629 3.6037 3.5270
3 1 1.8526 1.8819 1.2:(252
2 1.8360 1.7213  1.668

Total 3.6936 3.6032 3.0845
y 1.2738 2.0305 1.3182
2 1.4688 2.677 1.7304

Total 2.742 4.7080 3.0486
1 1.8045 1.3867 2.0018
5 2.0196 2.1038 1.7922

Total 3.8241 3.4905 3.79L40
1 2.,0168 1.4362 1.6600
2 2.1420 2.1038 1.85L0

Total 4.1588 3. 5400 3.5140
1 1.5391 1.5848 1.4159
2 1.7136 1.6575 1..6686

Total 3.2527 3.2423 3.0845
1 1.1676 1.6838 1.8506
2 1.5912 1.5938 1.54

Total 2.7588 3.2776 3.3956

VRS
2
Two years
e
I Totel T/A
7.4057 2.7
8.8300 3.2
9.L400  3.4%
9.5070 3.5%
10,1330 3.7%
10.8936  L.0%
10.3813 3.8%
10.4992  3.8%
11.1086  L.0¥%
11.2128  4.1%
9.5795 3.5%
9.4320  3.4%
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Table 1 . (con't)
T Treatment _ T - o A
Rate Plot yield in lbs dry matter Yield
Herbicide i/ A Cutting I _Ir _ IIr Total _T/A
2,1,-0B8%/ 3 1 1.5391  1.2876  1.6600
2 1.2852 1.7213  2.0394
Total 2.62L3 3.0089 3.6994 9.5326  3.5%
2,4,-08%/ 1 1 1.9637  1.93L,  1.4159
2 1.5912  1.6575  1.7922
Total 3.5549  3.5889  3.2081 10.3519 3.8%
R—ll‘)lhy 2 1 1.8045  1.5352  1.4647
2 1.5912  2.3588  1.9158
Total 3.3957 3.8940 3.3805 10,6702 3.9%
r-1191,% L 1 1.5922  1.6343  1.L6L7
2 1.5300  1.9763 2,1012
Total 3.1222 3.6106 3.5659 10.2987 3.7%
R-11914%/ 6 1 1.2207  1.3867  1.1229
2 1.5912 2.1038 1.6686
Total 2.8119 3.4905 2.7915 9.0939 3.3%
Benefiny/ 2 1 1.6453  1.6838  1.562%
2 1.6524  1.9125 1.
Total 3.2977  3.5963  3.2928 10.1868 3.7%
Benef ird/ 3 1 1.8045  1.6343  1.3671
2 1.8972  1.6575  1.85L0
Total 3.7017  3.2918  3.2211 10,2146 3.7%
Benef:'my L 1 .9022 1.1886 1.0253
2 1.5300 1.0200  1.6068
Total 2.4322 2.2086 2.6321 7.2729 2.6
MCPB—Z/ i 3 1.1676  1.1886  1.5624
2 1.7748  2.1038  2.2866
Total 2.942,,  3.2924  3.84,90 10.5038 3.7%
Tz 24 1 1 1.4330 1.3867  1.5624
2 1.1628  2.1675  2.2248
Total 2.5958 3.5542 3.7872 9.9372 3.6%
ycppY/ 13 1 1.3799  1.4362  1.8553
2 1.7748  1.8488  1.6686
Total 3.1547 3.2850 3.5239 9.9636 3.6%
Handweeded Check 0 1 1.3268  1.8819  1.5135
2 1.8360  1.9125  1.6068
Total 3.1628  3.794,  3.1203 10.0775 3.7%
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Table 1 . (con't)

1/ Preplant incorporate

2/ Post emergence

3/ Used as a check

¥ Treatments yielding significantly more than the check (.05)
X
F. value for treatment comparison
S5.E.X%
L.S.D. (.05)
C. V.%

3.6
1.79%
.263L

7.37
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Teble 3 . Summary of three harvests from alfalfa treated with herbicides the

seeding year.
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Seed w/comp crop
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Table A4 . Effect of certain herbicides on the yield of sainfoin. Two years
following application. 1970
- Treatment, . o - N i
Rate __Plot yield in lbs dry matter Yield
. Herbicide /A Cutting I IT = TIT Total __ T/A _
Seed w/comp crop 0 1 1.2174, 11787 1.6920
2 _.7092  1.0816 96140
Total 1.9266  2.2603  2.6560 6.8429 2.5
Clipping 0 i 1.4984  1.,5559  1.3218
2 7637 1.9125 9640
Total 2.2621  3.168,  2.2858 8.0163 2.9
Eptamjs/ 3 1 2.1539  1.7917  1.9563
2 L9819 1.3093  1.1448
Total 3.1358  3.1010 3.1011 9.3379 3.4
mptar/ 4 i 1.9198  1.2730  1.9035
2 9274 .9108  1.3255
Total 2.8472  2.1838  3.2290 8.2600 3.0
Tpt e 6 1 1.5452  1.603L  1.4276
2 1.0365  1.1954  L.1u48
Total 2.5827  2.7985  2.572L 7.9536 2.9
Pyl A 1 2.2007  1.2730  L.7448
2 1.2547 7970 1.1448
Total 3.455,  2.0700  2.8896 8.415% 3.1
 o—— 5/16 1 1.4515  1.2259  1.9035
2 _.8728  1.0816  1.1lu48
Total 2.32,3  2.3075 3.0483 7.6801 2.8
Bmmmcynﬂg/ 3/8 1 1.6388  1.6502  1.9035
2 1.0365  1.1350  1.3858
Total 2.6753 2.7852 3.2893 8.7498 3.2
Chloroxynil?/ 5/16 i 1.3579  1.6502  2.1150
2 1.0365  .9677  1.2050
Total 2.393L,  2.6179 33200 &3313 3.1
Chloro:qynllg/ 3/8 1 1.7793 1.3202  1.7977
2 1.2001  1.1954  1.0243
Total 2.979%4 2.5156  2.8220 8.3170 3.0
Chloro:qmilg/ b 1 2.0134  1.9%03  2.11%
2 1.0910  1.1954,  1.0845
Total 3.1044 3.1757 3.1995  9.479 3.4
Chloromilg/ 3/4 1 3.4515 1.9803 1.7448
2 1.220  1.5938  1.0243
Total 2.6755  3.57,1  2.7691 9.0187 3.3
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Table 4 . (con't)
o Treatment o -
Hate Plot, yields in 1bs dry matter Yield
Herbicide /A Cutting T~ IT  TIIT _ Total __ T/A
2,:;-1332/ L 1 2.0134 1.5559 1.6391
2 1.2001  1.1385  1.2050
Total 3.2135  2.694,  2.8l41 8.7520 3.2
2,4-553/ 1 1 1.6388  1.9331  1.6920
2 9274 1.1954 .9038
Total 2.5662 3.1285 2.5958 8.2905 3.0
R-1191.% 2 1 1.6857  1.9331  2.4322
2 9819  1.0247  1.0845
Total 5.6676  2.9578  3.5167 9.1421 3.3
R-11912%/ L 1 1.8261  1.3202  1.7977
2 1.0365  1.0852  1.1448
Total 2.8626 2.4051 2.9425 8.2105 3.0
1191 6 1 1.3111  1.1316 1. zggg
2 1.1456 .8539  1.¢
Total 2.,567 1.9855  3.6249 8.0671 2.9
Benefin!-'/ 2 1 1.3579 1.697L 2.1678
2 1.0365 .9108  1.5665
Total 2.394),  2.6082  3.73L3 8.7369 3.2
Benefint/ 3 1 1.5920  1.6502  1.7448
2 1.2001  1.195,  1.0243
Total 2.7921 2.81,56 2.7691  8.L068 3.4
Benefiny A it 1.498L4 1.9803 1.6920
2 29274 1.2750  1.2050
Total 5.4258  3.2553  2.8970 8.578L 3.1
IfiCPBg/ 3 1 1.5652 1.4616  1.7977
2 9819  1.0247  1.3255
Total 2.5271  2.:863 3.1232 8.1366 3.0
1cep?/ g 1 1.5920  1.3202  2.3265
2 1.0910  1.3662 1.8
Total 2.6830  2.686L  3.4713 8.84,07 3.2
1crs?/ 13 i 1.5920  1.6974  1.7977
2 1.2001 9677 L9640
Tobal 5.7921  2.6651  2.7617 8.2189 3.0
Handweeded Check 0 1 1.6388  1.6031L  1.5862

2 1.5820 .9108 1.2653
Total 3.2208 2.5139 3.8515 9.5862 3.5




Table 4 . (con't)

1/ Preplant incorporate
2/ Post emergence

-32—

value for treatment comparison
E.X
.S.D
oV

.

. (.05)

Q=K

o

. /o

Yield

/A

3.1
<1l
.2588
N.S.
8.45'
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Table _5 . Summary of three harvests from sainfoin treated with herbicides
the seeding year.

. Treatment Yield Ton/Acre
___Herbicide Rate_if/A 1968 1969 1970 Total
Seed w/Comp crop 0 .86/ 2.8 2.5 5.30
Clipping 0 .26 4.0 2.9 7.16
Eptam 3 .87 Lk 3.4 8.67
Eptam 4 .86 L.7 3.0 8.56
Eptam 6 .72 5.0 2.9 8.62
Bromoxynil o 1.26 5.6 Tl 9.96
Bromoxynil 5/16 1.02 5.3 2.8 9.12
Bromoxynil 3/8 1.42 Sal 3.2 9.72
Chloroxynil 5/16 1.10 5.3 2.9 9.10
Chloroxynil 3/8 1.59 5.4 3.0 9.99
Chloroxynil 3 1.53 5.5 3.4 10.43
Chloroxynil 3/4 1.13 5.1 3.3 9.53
2, DB 3 5L L.5 3.2 8.21
2,4 DB 1 T L.2 3.0 7.91
R-11914 2 .63 3.8 3.3 7413
R-11914 4 12 LT 3.0 8.42
R-11914 6 .87 5.4 2.9 9.17
Benefin 2 133 5.3 3.2 9.83
Benefin 3 1.97 505 3.1 10.57
Benefin L 1.62 5.7 3.1 10.42
MCPB 5 .8l 5.0 3.0 8.84
MCPB 1 .83 5.4 3.2 9.43
MCPB 11 .89 5.0 3.0 8.89
Handweeded check 0 1.19 5L.8 35 9.49

\
t

I[Barley yield
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Table 6 Effect of certain herbicides on the yield of vetch. Two years
following application in 1970.
T Trestment ~~Plot yield in 1bs dry matter ___ Yield
___Herbicide Rete /K T 7 OI_____ Total ____T/A
Seed w/comp crop 0 3.4813 12007 1.1248 5.8178 2.1
Clippi 0 2.8095 1.3218 1.4800 5.6113 2.0
Eptaﬂ?g 3 1.4658 1.2117 1.0656 3.7431 1.4
Eptany, L 125  1.3218  1.18l0  3.7273 1.4
Eptam/ 6 15,5  1.3218  1.2432  3.7865 1.4
Bromoxynil/ 1 14658 L.04L  1.18L0  3.6962 1.3
Bromox,y‘nil% 5/16 1.8933  1.0464  1.7168  L.6565 1.7
Bromoxynil) 3/8 1.8323 9914 2,0128 4.8365 1.8
Ch]nrom:il—z_f; 5/16 10383 1.6523  1.2432  3.9338 1.4
ChloroxynilZ 3/8 1.5830 1.8175 .7696 4.1751 1.5
Chloroxyni 5/ L 1.4658 1.1015 1.2432 3.8105 1.4
Chloroxynil 3/L .8551 1.762L 1.1248 3.7423 1.4
2,L4~D & 2.0766 1.1015 1.3616 L.5397 1.7
::,4_9324/ 1 1.6400  1.10015  1.5392  4.2897 1.6
R-1191/i7, 2 1.8323 1.6523 1.6576 5.1422 1.7
R-1191.) L 1.4658 1.5972 7104 3.7734 1.4
R-119L/% 6 1.7712 1.2117 1.3616 L. 3L45 1.6
Benefi_ni-// 2 13,37  1.7073  1.1248 L1758 1.5
Benef:'nl 3 1.4047 L9914 1.0064 3.4025 12
Begg}n—/ - L ‘g7z L7 7696 2.9585 L.l
MC 3 1.4658 .8261 1.1248 3.1167 1:2
}MCPB2 1 1.4658 1.4870 .7696 3,722L 1.4
1ICPB2 1.5 1.3437 1.7073 1.1840 Iy 2350 1.5
Handweeded Check 0 1.5269 2.1479 1.0656 L. TLOL 1.7
i/ Preplent incorporated
2/ Post emergence
X 1:5
F. value for treatment comparison =
S.E.X .2687
I.8.D. N.S.
C.V.% 1771
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Table 7 . Summary of three harvests from vetch treated with herbicides
the seeding year.

Treatment Yield Ton/Acre
___Herbicide —__ _Rate i/ 1968 1969 1970 Total
Seed w/comp crop 0 .861'/ 25 2.1 L.50
Clipping 0 .02 277 2.0 L.72
Eptam 3 .09 2.4 1.4 3.89
Eptam L .16 2.1 1.4 3.66
Eptam 6 .05 1.6 1.4 3.05
Bromoxynil + .21 2.3 1.3 3.81
Bromoxynil 5/16 .36 2.6 Lot L.66
Bromoxynil 3/8 .05 3.0 1.8 L.85
Chloroxynil 5/16 13 2.4 1.4 3.93
Chloroxynil 3/8 .16 2.9 1.5 L.56
Chloroxynil L .10 2.6 1.4 .10
Chloroxynil 3/4 .08 2.5 Ll 3.98
2,. DB L .03 2.7 1.7 L.43
2,4 DB 1 L0 1.9 1.6 3.90
R-11914 2 .02 2.5 1.7 L.22
R-11914 L .09 1.8 1.4 3.29
R-11914 6 % 2.0 1.6 3.77
Benefin 2 .23 2.9 1.5 L.63
Benefin 3 21 2.4 12 3.81
Benefin L .28 2.5 1.3 3.88
MCPB ! 04 1.7 3.2 2.94
MCPB 1 04 1.8 1.4 3.24
MCPB 1% .08 2.0 1.5 3.58
Handweeded Check 0 .67 3.1 1.7 5.47

1/ Barley yield

J



~36- 2
Table a4 . Effect of certain herbicides on the yield of clover. Two years
following application. 1970
A Treatment_______ Plot yields in lbs dry matter Yield
~Herbicide ___ Rate ;/A I T 11T Total __ T/A
Seed w/comp crop 0 3.6265 1.6184 2.2050 7 . 4499 2.7
Clippi 0 2.1,969 1.9652 1.8900 6.3521 2.3
Eptam];jg 3 3.2103 1.7340 2.2050 7.1493 2.6
Eptamlj L 2.3780 2.1964 2.3940 6.9681, 2.5
am-/ 2/ 6 34431 1.3294 2.0160 6.7935 2.5
Bmmo:qmll x 2.4969 1.7918 2.2680 6.5567 2.4
Bromaxynily, 5/16 3.0914 1.7340 1.8270 6.6524 2.4
Bromoxynil= Y 3/ 2.0213 1.3294 2.2680 5.6187 2.0
Chloroxynils 1/ 5/16 3.0320 1.7918 1.7010 6.5248 2.4
Chloroxynily ’ 3/8 2.6158 1.8496 2.0790 6.5Lhk 2.4
Chloroxyml_/ 5 1.8430 2.1386 1.1970 5,1786 1.9
Chloro 34 T'eére  1.907h  2.0790  5.650 2.1
2,4=D % 2.4375 1.7340 1.8900 6.0615 2.2
Z,A-DB— 1 2.3780 1.5606 1.7010 5.6396 2.0
R-119 f/ 5 2.0808 2.1386 2.5200 6.739 2.4
R-119Li5, L 1.6052 1.9074 1.5120 5.0246 1.8
R-119L/7 6 1.7835 1.5028 1.8270 5.1133 1.9
Benef'i 2 2.4375 1.7340 1.5750 5.7465 a1
Benefm%/ 3 2.0213 1.6762 1.4490 5.1465 1.9
Ben A 1.6646 1.5606 1.5120 4.7372 1.7
MCP 1 1.5L57 2.0808 1.7010 5.3275 1.9
1CPBY, 1 1.8/30  2.0808  1.8900  5.8138 2.1
HCPEY 1.5 16616  1.3294  2.39M0  5.3880 2.0
Handweeded Check 0 2.1402 1.6762 1.7640 5.5804 2.0
1/ “Preplant incorporate
2/ Post emergence
X 2.2
F. value for treatment comparison 1.06
S.E.X . 26606
L.5.D. N.S.
C.V.% 12.23
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Table 9 . Summary of three harvests from clover treated with herbicides
the seeding year.
Treatment _ . Yield Ton/Acre
Herbicide Rate /A 1968 1969 1970 Total

Seed w/comp crop 0 661'-/ 4.9 2.7 7.60
Clipping 0 .25 5.6 2.3 8.15
Eptam 3 Ja 4.9 2.6 7.91
Eptam L .30 5.6 2.5 8.40
Eptam 6 .39 5.3 2.5 8.19
Bromoxynil % .37 4.9 2.4 7.67
Bromoxynil 5/16 4] 5.9 2.4 9.05
Bromoxynil 3/8 .5k 545 2.0 8.04
Chloroxynil 5/16 15 5.5 2.4 8.65
Chloroxynil 3/8 B Sl 2.4 8.25
Chloroxynil L .48 5.5 1.9 7.88
Chloroxynil 3/4 43 5.4 2.1 7.93
2,L DB 3 .36 5.8 2.2 8.36
2,4 DB 1 .18 5.8 2.0 7.98
R-11914 2 o2 55 2.4 8.13
R-11914 I 41 5.6 1.8 7.81
R-11914 6 61 5.6 1.9 8.11
Benefin 2 66 5.8 2.3, 8.56
Benefin 3 .79 5.4 1.9 8.09
Benefin zl- 054 SOLI- 1.-? 70611'-
MCPB 3 .28 5.6 1.9 7.78
1MCPB 1 56 5.4 2.4 8.06
1CPB 1% L3 6.0 2.0 8.43
Handweeded Check 0 125 6.3 2.0 9.53

!

1/ Barley yield
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Table 10 . Effect of certain herbicides on the yield of alfalfa. One year
following application. 1970 Plot size: 20 sq. ft. 0 -9
T Treatment T T T e
Rate ____Plot yield in 1lbs dry matter _ Yield
____Herbicide /A Cutting ~ T IIT ~ Total _ T/A
EPTGy 2 1 1.7545  1.6716  1.6296
2 1.2100 1.2716 1.4663
Total 2.961L5 2.9432 3.0959 9.0036 3.3
prc/ L 1 1.3368  1.5938  L.L744
2 1.2705 1l.2715  1.2113
Total 2.6073 2.8653  2.6857 8.1583 3.0
e/ 6 1 1.3785  1.3217  1.5132
2 1.5125  1.5743  1.3388
Total 2.8910 2.8960 2.8520 8.6390 3.1
oY+ Bromoxynit® 2 +% 1 1.2532  1.3217  1.3580
2 1.3310 1.5743 1.3388
Total 2.5812 2.8960 2.6968 8.1770 3.0
EPTCY + Bronmqynil?-/ L+ 3 1 L. 7157 1.0885  1.3968
2 1.5730  1l.4532  1.2113
Total 3.2857 2.5117 2.6081 8.4355 3.1
EPTC]—'/ + Eromox:ynjlg/ b6+ % 1 1.587L 1.4383 1.1640
2 1.5300  1.5138  1.2113
Total 3.1174 2.9521 2.3753 8.4448 3.1
EPI‘Cy—%- Bmmmqmi_'l.‘—?/ 2+ 5/16 1 1.9216 1.5550 1.6296
2 1.3915  1l.3321 1.4663
Total 3.3131 2.8871 3.0959 9.2961 3.4
EPTCJ‘-/ + Bmmo:wnil—z-/ L+ 5/16 1 1.6292 1.5161 1.784,8
2 1.3915 1.3927 .,1;_14_6_@2
Total 3.0207 2.9088 3.2511 9,1806 3.3
EPTC -+ Bromo:qmi'l.g/ 6+ 5/16 1 1.6292  1.5161 1.3968
2 1.3310  1.3927  1.3388
Total 2.9602 2.9088 2.735 8.6046 3.1
EPTGl‘/ - Bromoxyn:il—z/ 2+3/8 1 1.9216 1.6716 1.5520
2 1.4520 1.3321  1.4025
510 + Bromosymin® 4 + 3/8 1 1.5874  1.5550  1.4356
2 1.69L0 1.6954 1.2750
Total 3.2814 3.250L 2.7106 9.242L 3.4
El'-‘T(,‘l/-I- Bmmoxyrul‘zj 6 +3/8 1 1.5874 1.2828 1.5132
2 1.6335  1.3927  1.2750

Total 3.2209 2.6755 2.7882 8.6846 3.2

- i
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Table 10 . (con't)
B Treatment o
Rate ___Plot yield in 1bs dry matter Yield
Herbicide i#/A Cutting il II III Total T/A
Benefir®’ 2 i 1.3368  1.1662  1.2416
2 1.3915 1.4532 1.2750
Total 5.7283  2.6194  2.5166  7.8643 2.9
Benefint/ 3 1 1.2114  1.5550  1.3580
2 1.2100  1.5743  1.4663
Total 5 Lo,  3.1293  2.8243  8.3750 3.0
Benefint/ L 1 1.0861  1.3606  1.1252
2 1.5125  1.5138  1.4663
Total 2.5986 2.8744 2.5915 8.0645 2.9
Velsicol 438Y 2 1 1.06L3  1.4772  L.4Th4
2 1.3915 1.5743 1.2750
Total 2.4358 3.0515 2.7494 8.2367 3.0
Velsicol 4383/ 3 1 1.295%  1.6327  1.4356
2 1.3310 1.3321 .9563
Total 2.62 2.9%1;8 3.3919  7.9827 2.9
Velsicol 1,382/ k i 5.0469  1.1273  1l.5132
2 1.5730  1.3321  1.4663
Total 3.6199 2.4594 2.9795 9.0588 3.3
Clippimg 0 1 1.5874  1.4772  1.1252
2 1.6940  1.3321  1.3388
Total 3.281,  2.8093  2.4640  8.5547 3.1
Companion crop 0 1 1.0026 .8552  1.2416
2 1.3310 1.1505  1.3388
Total 2.333 2.0057 2.5804 6.9197 2.5
Bmmomi_lg/ L 1 1027 1.3606 1.7460
2 1.5730  1.5138  1.4025
Total 3.2857 2.874L 3.1485 9.3086 3.4
BromoxynilY 5/16 1 1.2532 1.3995  1.3580
2 1.633 1.338) 1.
Total 2.8867  2.7316 2.%330 8.2513 3.0
Brommcynjly 3/8 X 1.0861 1.5161 1.3968
2 1.7545 l.&g;ﬁ 1.4025
Total 2.8406 2.9693 2.7993 8.6092 3.1
Bromo:qmllg/ % 1 1.6292 1.1662  1.5908
2 1,815  1.2716  1.3388
Total 3.Lh42  2.4378 2.929 g8.8116 3.2
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Table 10 . (con't)
Yield
T/A
1/ Preplant incorporate
2/ Post emergence
3/ Post plant
x 3.1
F. values for treatment comparison 1.45
5.E.x 1713
L.Sl)s N.S.
Cc.V.%2 5.52
Table _ 11 Effect of certain herbicides on the yield of sainfoin. One year
following application. 1970
Treatment
Rate Plot yield in lbs matter Yield
Herbicide #/4 Cutting T T1 i & Total  T/A
gpre/ 2 1 1.8238  1.7080  1.4913
2 1.4702  l.5469  1.5675
Total 3.2940 3.2549 3.0588 9.6077 3.5
rprc A q 2.0409  1.6653  1.5327
2 2.0048  1.794k4 g%g
Total L.OLST  3.4597 3.7167 11.2220 4.1
gprct/ 6 1 1.7370  1.6653  1.988L4
2 1.?1 1.5469  1.5698
Total 3.6081  3.2122  3.5582 10.3785 3.8
EpTcY/ + 5 2 1 9119  1.9642  1.408L
Bromoxynil: - 2 1.6038  1.9800 1.4333
Total 2.5157 3.9442 2.84,17 9.3016 3.4
gprct/ + , L 1 1.476,  1.9215  1.5327
Bronn:qyn:i_'l.—/ i 2 1.4702  1.7944  1.5015
Total 2.9466 3.7159 3.0342 9.6967 3.5
EPTCY + 5/ 6 1 1.9107  1.6226  1.4913
Bromoxynil: : 2 2.0048  1.5469  1.433
Total 3.9155 3.1695 2.9 10.0096 3.6
EPre/ + 2 2 1 23049  1.3237  2.0712
Bromoxynil 5/16 2 2.0048  1.6088 1.6380
Total L..3497 2.9325  3.7092 10.991, 4.0
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Table 11 . (con't)
i “Treatment
Rate ____Plot yield in 1bs dry matter Yield
Herbicide i/ A Cutting 1 IT IIT Total T/A
EP].‘&/+ o/ L 1 1.8672 1.7934 1.5741
Bromoxynil! 5/16 2 1.9379  1.6088  1.9793
Total 3.8051  3.4022  3.553L 10.7607 3.9
EPTO‘y - 6 1 1.6501 1.4091 2.0298
Bromoxynil?/ 5/16 2 1.138,  1.6706  1.5698
Total 5.7885  3.0797  3.5996  9.4678 3.4
EPTCY/ + 2 1 1.9975  1.6226  1.8641
Bromoxynily 3/8 2 1.7375_  1.794h  1.9793
Total 3.7350 3.4170  3.843L 10.9954 4.0
EPTCY + L 1 2.2146  1.4518  1.5327
Bromoxynil2/ 3/8 2 1.8711  1.7325  1.8438
Total 10857 3.1843 3.3765 10.6465 L.0
EPrcl/ + 2/ 6 1 2.6923  1.3664  2.3612
Bromoxynil 3/8 2 1.8043  1.4231  1.5015
Total L. 1,966 2.7895 3.8627 11.1488 4.1
Benefint/ 2 1 1.4766  1.5372  L1.57K
2 1.2697  1.4850  L.7745
Total 2.7461 3.0222 3.3486 9,1169 3.3
Benefint/ 3 1 2.084,  1.4091  2.0298
2 1.4702 1.5469 1.6380
Total 3.5546 2.9560 3.6678 10.1784 3.7
Benefint/ L 1 1.7804  1.2810  2.4440
2 1.4033  1.5469  1.2968
Total 3.1837  2.8279  3.7408  9.752h 3.5
Velsicol 4382 2 1 1.2593  1.6226  1.6570
2 1.6038  1.9181  1.4333
Total 5.8631  3.5407  3.0903  9.4941 3.5
Velsicol .’.pBE»é/ 3 i B 1.3027 %13853(3 i.9h69
2 1.9379 .91 .9793
Total 3.206  4.053L  3.9262 11.2199 4.1
Velsicol 4383/ A 1 2.3015  2.0496  1.5741
Total L. 3731 3.5925 3.2121  11.1817 4.1
Clipping 0 1 2.4318  1.3664  1.988L
2 1.804 1.5469  1.4333
Total 5.23%1  2.9133  3.4217 10.5711 3.8




Table 11 . (con't)

Treatment
Rate Ploy yield in 1bs dry matter Yield
Herbicide #/A _ Cutting IE ___  TIT Total _ T/A
Companion crop 0 1 .5978 1.2,27
2 _+9900 = 1.0920
Total 1.5876 2.3347 6.5885 2.4
Bromoynil® 3 1 1.4945  2.2783
2 1.9181  1.5698
Total 3.1126  3.8481 11.1494 4.0
Bmmoxyn:‘llg/ 5/16 1 2.0069 1.9469
2 1.7325 1.4333
Bmmoxynilg/ 3/8 1 1.6226 1.9055
2 1.7325  L1.7745
Total 3.3551 3.6800 11,2912 4.1
Bromoxyni12/ 1 1 2.0496  1.5741
2 1.6706 1.5015
Total 3.7202  3.0756 10.6577 3.9
1/ Preplant incoroporate
2/ Post emergence
3/ Post plant _
X 3.7
F. valuefor treatment comparison 175
S.E.X .28
L.8.D, (.05) N.S.
C.V.% 7.70

cC7Y
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Table _12 . Effect of certain herbicides on the yield of clover. One year
following application. 1970

B Treatment _Plot yield in 1lbs dry matter Yield
B Herbicide Rate #/A I II TIT Total T/A
EPTCY 2 3.4845  2.0637  2.2523  7.8005 2.8
EPTCL/, L 2.1488  2.4650  2.0213  6.6350 2.4
EPTCY, i 6 2.6134  2.5796  2.3678  7.5608 2.8
EPTCY -+ Bmmoxynilﬁ 2+ 1 2.2069  1.8917  2.3100  6..086 2.3
EPTCL/ + Bromoxynil b+ 4 2.1488  2.6943  2.1368  6.9799 2.5
EPT +Bromox;5m:ilg/ 6+ % 2.1,88 2.6943 1.9058 6.7489 2.5
EPTC -+ Bromoxynil: 2 + 5/16 2.0326 2.2930 2.4833 6.8089 2.5
EPTCY/+ Bromoxynil/, I+ 5/16  1.858,  2.0064  3.0000 6.8648 2.5
EPTC//+ Bromoxynil?, 6 +5/16  2.6715  2.8663  2.5988  8.1366 3.0
EPTG/+ BromoxynilZ, 2+3/8  2.0326 2.178, 2.3100 6.5210 2.4
EPTCG,+ Bromoxynil? L + 3/3 2.3811 2,178,  2.3100  6.8695 2.5
EPTC~ +_ Bromoxynil 6 + 3/8 1.8003 2.2357 1.9058 5.9418 2.2
Benef)'_ni?r 2 2.1488  2.1210  1.9058  6.1756 2.2
Benefini/ 3 2.0907  2.3503  2.4255  6.8665 2.5
Benefint} e 2.4392  2.2357  2.1368  6.8117 2.5
Velsioolz/ 2 2.6715 2.4077 2.1368 7.2160 2.6
Velsicol! 3 2.7876 2.2930 2.4833 7.5639 2.8
Velsico1d/ I 2.8457  1.8917  2.5088  7.3362 2.7
Clipping 0 2.0326  2.353  3.0030 7.3859 2.7
Companion gyop 0 3.0199 1.9491 1.7903 6.7593 2.5
Bromoxymil 1 2.3230  3.0382  2.4833  7.84L5 2.8
Bromoxymnil: 5/16 2.4392  2.0637  2.8875  7.3904 2.7
Bromoxyni 3/8 2.2069  2,5796  2.8875 7.67,0 2.8
Bromoxyn:ilg/ L 2.8457 2.6943  3.2918 8.8318 3.2
1/ Preplant incorporate
2/ Post emergence
3/ Post plant
- 2.6
. value for treatment comparison 1.05
.2328
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TITLE - Control of spring and winter annuals in winter wheat.
PROJEGT : Weed Investigations MS 754
YEAR: 1970
PERSONNEL Leader - Vern R. Stewart

Cooperators - Weed Research Committee, Chemical Company Research
and Development Representatives

LOCATION® Northwestern Montana Branch Station, Field No. R-3¢c, R-2b and
Burton Isch farm, Route 4, Kalispell, lontana.

DURATION Indefinite

OBJECT IVES 1. To find a herbicide or herbicides that will effectively and

economically control winter annuals in winter wheat with
little or no deleterious effect on wheat yields.

2. To determine the residule effectiveness of fall applied
herbicides on spring emerging annuals.

3. To find herbicides that will effectively control red spurry
(Spergularia ruba (L.)).

+ 4. To determine the effectiveness of granular triallate for
wild oat control in spring barley.

SIGNIFICANT FINDINGS -

1. Linuron, diuron and terbutryn did not provide effective
control of spring emerging ammuals when fall applied.

2. BAS 2440 was the most effective for control in downy brome
grass.

3. Red spurry can be effectively controlled with maloran,
linuron and terbutyrn when spring applied.

L. Granular formulation of triallate gave more effective
control than EC formulation.

MATERTALS AND METHODS -

Five individual tests were conducted in 1969-70. A total of
ten herbicides were used in the experiments and are found in Table 1.

The predominate weed species being studied were field gromwell
(Lithospermum arvense (L.)); red spurry (Spergularia rubra (L.)); downy brome
(Bromus tectorum (L.)) and wild oats (Avena fatua (L.)).

Herbicides were applied to established stands in winter wheat.
Plots were 10' x 20' (200 sq. ft.) in the replicated studies; 10' x 110' (1100 sq.
ft.) in the strip test. Applications were made at right angles to the grain rows.
A1l herbicides were applied in an aqueous solution at 44.5 gpa, except the granu-
lar materials.
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Materials and Methods (con't)

Climatic conditions at time of herbicide application were recorded and are
found in table 2, for all four experiments.

Weed scores were obtained by visual observation using a scale of 0-10, 0 being
no control, 10 being complete control.

A1l data when applicable were analyzed using the analysis of variance tech-
nique.

Harvesting of the replicated plots was done with a "Jeri" mower, with 18.75
square feet being harvested to determine yields. The strip tests were harvested
with a field combine.

RESULTS_AND_DISCUSSTON

Ixperiment I

The products used in the experiment all provide fairly effective weed control
of gromwell. Terbutryn did not control spring emerging mustard. Wild buckwheat
which emerged in the spring was not adequately controlled with the combination of
Bromoxynil and linuron or Bromoxynil and diuron. See table 3 for a discussion on
each treatment. S5Stand loss occurred in the tracks where the tractor had traveled
in the linuron and diuron treatment and combination. Stand loss was seen in the
higher rate of linuron, diuron and terbutryn.

Yield data found in table 4 was not found to be statistically different, but
there was a reduction in yield of the weedy check (39.8 bu/A) and linuron at
1 1b/A (45.6 bu/A)., 1In other treatments the yields do vary little.

Iixperiment IT

This study was established on a natural stand of downy brome, and the third
replication extended in to an established stand of Nugaines winter wheat. The
stand of downy brome was quite variable. Some of the area had been trippled har-
rowed and where the harrow missed, that is it did not "double over'" there were
large vigorous plants which were much too large for that herbicide to be effective.

BAS 2440 was the only product that provided a fair degree of control at about
70%. There was also no apparent visual wheat injury with the product. See table
5 for complete tabulation of the data.

Experiment III

Weed scores shown in table 6 are for red spurry. The other species present
are considered under remarks in the table. Maloran, linuron and terbutyrn gave
good control of red spurry. Maloran caused a reduction in stand at 1 1b/A.

Yields were found to be non significant, however the check yields (37.4 bu/A)
was lower than the average (46.9 bu/A). Maloran at .5 1b/A was the highest yield-
ing treatment (58.0 bu/A). Table 7.
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Results and Discussion:(con't)

Experiment IV

This test compares packaged formilations and tank mixes of the same herbicides
with a surfactant and with liquid fertilizer (N),

Amchem 69—386y plus a surfactant treatment had a poor stand in one end of the
strip and no doubt accounts for the lower yield (36.6 bu/A) than in the tank mix
of Bromoxynil and diuron with the surfactant (45.0 bu/A). However, the weed con-
trol was somewhat better with the tank mix.

The addition of 21.2 lbs/A of nitrogen did not affect the check yields and
the difference that appears between similar treatments are not significant. Table 8.

The most effective weed control was secured with a combination of bromoxymil
.25 1bs/A plus diuron .3 lbs/A with a surfactant. Yields in this treatment were
45.0 bu/A compared with the average of 45.7 bu/A. Highest yields were from the
treatment consisting of bromoxynil plus linuron plus N. (57.9 bu/A), however weed
control was lower in this treatment.

+ Experiment V

Granular triallate was compared at various rates and with the EC formulation
of triallate in this study. Granular material was applied with a "cyclone' type
spreader. Up to 80% control of wild oats was secured with the granular form of
triallate. No control was obtained with the EC formulation in this study. This
is not readily explainable by the author. This plot also had the highest yield.
Table 9 shows the tabulated data from this study.
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Table 1 Herbicides used in the experiments.
o Trade Name T o
Common Name or other Chemical Name _ Company
triallate Fargo 2,3,3-trichloroallyl NN-dusopropyl- Monsonto
thiolcarbamate
bromoxynil Brominal 3, 5-dibromo-4~hydroxybenzonitrile(4~
Buctril cyano-2, 6~dibromophenol)
MCPA 2-methyl-/4~chlorophenoxyacetic acid (4- Amchem
chloro-2-methylphenoxyacetic acid)
diuron Karmex 3-(3,4~dichlorophenyl)l,l-dimethylurea DuPont
(W'-(3, 4=dichloropheny) WN-dimethylurea
linuron Lorox 3-(3, 4~dichlorophenyl)-1-methoxy-1- DuPont
methylurea
terbutryn Tgran 2-(ter-butylamino-4=(ethyl amino)-6- Geigy
(methylthio)-s=triazine
BASF 2440 1-phenyl~,~amino-s-bromo-pyridazon-6 BASF
plus N-f£T-or 2-(3a,.4,5,6,7,7a~hexahydro)
L ,7T-methano-indanyl_/-N'-dimethyl-urea
R 11913 3'—(lN esopropylcarbamoyloxy propion- Stauffer
anilide
Maloran ~3~(4~bromo-3-chlorophenyl )-1-methoxy- CIBA
1-methylurea
CP 52223 2-chloro-N-(isobutoxymethyl )2',6' ace- Monsanto
toxylidide
Table _2 . Climatic conditions at time of application of herbicides.
T " Tempersture  Hunidity “Wind o o Eiiagss———
Experiment _ °F & ______Velocity Mph Cloud Cover Date
1 46 85 Calm Cloudy 10/31/69
2 L6 50 Calm Cloudy & Raining 10/10/69
3 10 54, Calml/ Partly cloudy 1,/10/70
L L0 L0 Calm Partly cloudy L/16/70
5 L2 53 Calm Partly cloudy 5/21/70

A —
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Veed scores and remarks on weed species from winter wheat (Nugaines)
treated with herbicides for control of field gromwell (Lithospermum
arvense) and other winter amuals. Horthwestern Hontana Branch
Station, Route L, Kalispell, Montana in 1970. Field No. R-3. Ixp, I

et e e

_Remarks

Few gromwell, wild buckwheat,false flax,
mustard, cheatgrass.

False flax, wildbuckwheat, few gromwell,
purple mustard.

False flax, few gromwell, some mistard,wild
buckwheat, purple mustard.

Wild buckwheat, purple mustard, some grom-
well blooming,

Considerable reduction in stand. Purple
mustard,gromwell & wild buckwheat.

Large gromwell, some mustard & buckwheat.
Some gromwell, buckwheat & purple mustard.
Good control, some wild buckwheat.
Considerable wild buckwheat, gromwell &
mustard, false flax.

Few mustard, buck wheat, gromwell, some
stand reduction.

Buckwheat, some mustard, very little grom-
well.

Gronwell, false flax, buckwheat, mustard.

Tild buclwheat, few gromwell, mustard. Rep.
2, reduction in stand, almost 50%.

liustard & purple mustard, false flax, grom-
well & wild buckwheat.

Wild buckwheat, purple mustard, some stand
reduction,

Grorwell, mustard, false flax, purple mus-
tard, buckwheat. Rep. 2, reduction in
stand,

Mustard, purple mustard, buckwheat, grom-
well, false flax, Rep. 2, stand reduction
noticeable.

Some gromwell, wild buckwheat, mustard,
false flax, Rep. 2, considerable reduction
in stand.

Few buckwheat, some mustard, Rep. 2, reduc-
tion in stand.

No control.
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Table 4 . Yield and weed control data from winte wheat (Nugaines) treated
with various herbicides. Northwestern Montana Branch Station, Rt.4,
Kelispell, Montana in 1970. Field No. R-3. Plot size 18.50 sq. ft.

Fxperiment I.
Treatment Yield Bu/A Weed 10% trol
.. Herbicide ~  Rate;/A T _— II __ IIT Total _ X 0-10=7
Bromoxynil 3 43.9 75.0 546 173.5 57.8v 8
Bromoxynil 3/8 42.7 57.6 66.1 166.L 55.5. 8
Linuron % 61.1 65.0 34.7 160.8 53.6 8
Linuron 3 54.8  59.7 55.7 170.2 56.7 8
Linuron 1 51.3  48.7 36.7 136.7 45.6 9
Diuron } 53.9 65.6 59.8 179.3 59.8 7
Diuron 5 54.3 59.3 50.4 164.0 54.7 8
Diuron 1 39.8 53.9 68.L 167.1 55.7 9
Terbutryn L 39.7 62.2 52,7 154L.6 51.5 7
Terbutryn 1 58.6 5L.3 57.7 167.6 55.9 8
Terbutryn 1.5 62.6  54.4 54,2 171.2 57.1 9
Bromoxynil -~ linuron ? + 1;; 58.2 59.8 57.2 175.2 58.4 8
Bromoxynil + linuron % -1 69.4 61.9 34.3 165.6 55.2 9
Bromoxynil -+ linuron  3/8 + ) 53.2 56.6 61.7 171.5 57.2 8
Bromoxynil -+ linuron  3/8 +1 63.8 55.3 38.8 157.9 52.6 9
Bromoxynil + diuron L gf 8.7 5.6 48.1 158., 52.8 8
Bromoxynil -+ diuron 1+1 57.1  57.1  4D.5 154.7 51.6 8
Bromoxynil + diuron 3/8 + % 58.2 53.8 59.8 171.8 57.3 9
Bromoxynil + diuron 3/8+3% 59.5 63.1 43.3 165.9 55.3 9
Check 0 4.0 36.9 38.5 119.4 39.8 7~ 0

1/ 0 = no control, 10= complete control

o i
s b
ROM
=
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Table 5 . Effect of several herbicides on a natural stand of downy brome
Bromus tectorum (L). On the Burton Isch Farm, Route 4, Kalispell,
Montana in 1970. Ixperiment II.

~ Treatment Weed Score o 3 T

Herbicide Rate j/A L IT III x Remarks L

Terbutryn .5 2 7 L L4 larger cheatgrass not controlled, small plants
missing. No wheat injury.

Terbutryn 1.0 2 4 6 4 1larger cheatgrass not controlled, small plants
missing. No wheat injury.

R 11913 o5 2 7 0 3 small plants controlled, if larger not control-
led, no wheat injury.

R 11913 1.0 2 6 5 ) small plants controlled, if larger not control-
led, no wheat injury.

R 11913 1.5 2 2 3 2 no gromwell controlled, no wheat injury, no
control of broadleaves.

Linuron .5 3 6 3 4 no wheat injury.

Linuron 1.0 L, 7 L4 5 no wheat injury, fair control of broadleaves.

Diuron oD 1 8 L 4 maybe some stand reduction, good control of
broadleaves.

Diuron 1.5 L 2 8 5 no wheat injury, effective weed control.

BASF 2440 1.0 6 6 4 5 large cheatgrass not controlled, smaller ones
controlled, fairly good control, no wheat in-
jury.

BASF 2440 2.0 7 & 7 7 good control, no wheat injury.

Check 0 0O 0 O O no control, no wheat injury.

it —— e
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Table _6 . Weed scores and remarks on other species from winter wheat (Crest)
treated with herbicides for control of red spurry (Spergularia
ruba (L)). Northwestern Montana Branch Station, Route /4, Kalispell,
Montana, 1970. Field No. R-2b.

. _Treatment ~ _ Tleed Score T

_Herbicide Rate /A I II IIT X oo Bemarks

Bromoxynil 3/8 0 0 0 O good to excellent control of broadleaves,
but no control of red spurry.

Bromoxynil - " 3/8 5 7 6 6 good control of all broadleaves, fair

MCP 3/8 to good control of red spurry.

BASF 2410 1.0 0 3 1 1 partial control of fanweed, leaves false

flax and little reduction of spurry.

BASF 24,0 2.0 A I 6 5 leaves some fanweed, false flax and
spurry, overall weed control.

CP 52223 1.5 5 | § 0 2 leaves fanweed, false flax, some degree
of spurry control.

CP 52223 2.5 7 0 0 2 no control of fanweed, gromwell, false
flax or mustard, some control of red
spurry.

Maloran o5 8 6 6 7 fair reduction of all weeds, maybe some
injury to grain.

lialoran 1.0 9 9 10 9 excellent control of weeds, perhaps some
thinning of stand.

Linuron i 8 & 9 &6 fairly good weed control, excellent con-
trol of fanweed, few red spurry.

Linuron 1.0 10 9 10 10 excellent control of all species, very
clean.

Terbutryn 1.0 9.5 9 9 9 fairly good weed control, few wildbucl-
wheat and groiwell.

Terbutryn 145 9 10 10 10 few scattered weeds.

Check (weedy) O 0 0 0 o0

no control, check.
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Table 7 . Yield and weed control data from herbicide study on winter wheat
(Crest) applied for the control of red spurry (Spergularia rubra (L)
Northwestern liontana Branch Station, Route /4, Kalispell, Montana in
1970. TField No. R-2b. Plot size, 18.75 sq. ft. Experiment III.

S I,

Treatment ___Yield in Grams Yield ‘leed Control
Herbicide _ Rate j/A I __ II IIT Total _ Bu/A 0-1

Bromoxynil 3/8 594 475 555 1624 L6.2 0
Bromoxynil -+ MCP 3/8 +3/8 335 645 589 1569 Lk .6 6
BASF 2440 1.0 k7L 537 586 1597 L5.0 1
BASF 2440 2.0 534 592 637 1763 50.2 5
CP 52223 1.5 388 564 380 1332 37.9 2
CP 52223 2.5 500 577 590 1667 L7.4 2
Maloran .5 615 692 733 2040 58.0 7
llaloran 1.0 568 455 T73 1796 51.1 9
Linuron 5 660 478 694 1832 52.1 8
Linuron 1.0 680 533 616 1829 52.0 10
Terbutryn 1.0 368 L7, 682 1524 L3.4 9
Terbutryn 1.5 610 330 600 1540 43.8 10
Check (weedy) 0 387 L0552 1313 2 37.L4 0 . .
1/ 0 = no control, 10 = complete control _

x 46.9

F. 1.50N.8S.

S.E.X 4.8122

C.V.% 10.26

Table 8 . Yield and weed control data from stripe test using herbicides for
weed control. Northwestern liontana Branch Station, Route 4, Kalispell
Montana in 1970. Field No. R-2. Plot size, 1100 sq. ft. Exp. IV

- T TTreatment o Dock- Yield Test Veed
Herbicide Rate /A Weight age Bu/A Weight Contro
. B e HfPlot _F _0-102
Amchem 69—386%/ 12/ i 58 b W7 59.1 0
Amchem 69-3 + surfactant 12/ + . 5% A L8 1.8 36.6 59.5 5
Amchem 69-386%+ 323 N(L.) 1%+ 6 g% 5, 1.2 W4 60.0 L
Bromoxynil + linuron «25 % .25 60 1.4, 46.0 60.5 3
Bromoxynil+linmrontsurfactant .25+.25:5% 68 2 527 60.0 7
Bromoxynil+linuron+32%N(L) «25+.25+6g . () .6 57.9 59.7 L
Bromoxynil + diuron 25 + .3 4 61, 0.0  49.7 59.9 7
Bromoxynil+diurontsurfactant .25+, 3-!—5,‘3’—@ 58 0.0 45.0 60.0 8
Bromoxynil-diuron+32%N .25+, 316g. 57 2 4.2 60.1 7
32% N(L) 6 g 55 1.6 42.0  59.9 0
Check 0 55 o2 42.6  59.5 0
X L5.7

1/ 30% diuron, 25% bromoxynil

2/ 3 lbs/A diuron, .25 1lbs/A bromoxynil
3/ 5% by volume of surfactant

L4/ 21.2 1bs of N/A



Table 9

Lffect of various formulations of triallate in the control of wild

53—

oats (Avens fatua L.) in spring barley. Plot size 6520 sq. ft.

Herbicide ___ Formulation ___ Rate /A
Triallate granular 1.0
Triallate granular 1.25
Triaellate granular 1.50
Triallate granular 2.00
Trigllate EC 1.25

Check

0.0

“"Yield ~ ~ Yield 7 Veed
i#t/plot A Control
405 2705 30
380 2539 80
400 2672 65
115 2773 80
485 3240 0
380 2539 0

T2
<



AdJ
1
<

TITLE: Sainfoin seeding rate, row spacing and competition

PROJECT Forage Investigations MS 755

PERSONNEL : A.J. Jarvi, A. E. Carleton Cooperator

LOCATION Northwestern Montana Branch Station

DURATION- Planted 1968 through 1971

OBJECTIVE Determine influence of different row spacings, seeding rates and

different species on sainfoin hay yields.

PROCEDURE Treatments listed in Table 1 were planted in 4' x 20' plots in
a RCB design with four replications in field Y-4 under irriga-
tion. The trial was irrigated two times during the 1970 grow-
ing season.

RESULTS AND DISCUSSION:

The highest yielding entry was sainfoin at 15//A with Oshe inter-
mediate wheatgrass at 6##/A with a yield of 2.96 T/A, Table 1. The individual de-
grees of freedom test (Table 2) gives better insight on the influence of the var-
ious treatments and their interaction than the muiltiple range test. When sain-
foin was seeded alone in 6" or 12" rows, seeding rates of 15//A or 30#/A did not
influence the 1970 yields significantly, whereas the 30if//A rate was significantly
better in 1969 (comparison A). On the other hand, when sainfoin was seeded alone,
the row widths of 6" or 12" did not influence the 1969 or 1970 yield significantly
(comparison B). In 1970 the interaction of seeding rate X row spacing (comparison
C) was significant with a considerable decrease in yield as the seeding rate was
increased from 157/A to 30#/A with the 6" spacing while there was a slight yield
increase as the seeding rate was increased from 157/A to 30#/A with the 12" spac-
ing. The rate X row width interaction was not significant in 1969. The sainfoin
grass mixtures yielded significantly more than sainfoin alone in the 1970 study,
which is the reverse of the 1969 results (comparison H). !Oahe' intermediate
wheatgrass plus sainfoin yielded significantly more than 'Latar' orchardgrass plus
sainfoin in 1970, while no significant difference was observed in 1969 (comparison
E). The row types X grass species mixtures interaction (comparison G) was signifi-
cant with the 'Latar' plus sainfoin yielding considerably more in 12" alternate
rows than in 6" rows while Oahe plus sainfoin combinations yielded nearly the same
in the two row types. There was no significant interaction in 1969. In 1970 and
1969 there was no significant difference between the sainfoin in 12" rows which
had been seeded with a companion crop of Hypana barley and sainfoin seeded in 24"
rows (comparison D). Also no significant difference was detected between sainfoin
plus barley and 24" rows verus the other & combinations in 1970 while the sainfoin
plus barley and sainfoin in 24" rows yielded significantly less than the other
eight treatments (comparison I) in 1949.
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Teble 1 . Sainfoin seeding rate, row spacing and competition influence on
1970 yields in T/A at 12% moisture. Planted in 1968 in Field Y-6.

Replications
Entry . ___Cut__ i . 2 3 b x
Sainfoin in 1' rows at 15#/A 1 1,86 1.56 1.75 1.89 X7
2 9L .88 .96 111 <97 1
Total  2.80 2.4, 2. 3.00 3. 7hat/
Sainfoin in 1' rows at 30#/2 L 1.66 1., 1.70 1.4 1.55
2 .90 .58 .Th .68 .73
Total 2.5 1.99 2.4 2.09  2.27c
Sainfoin in 6" rows at 30i//A 1 1.68 1.57 1.60 1.73 1.65
2 .73 .67 .69 .78 .72
Total 2.1 2.2 2.29 2.51 2.36bc
Sainfoin in 6" rows at 15#F/A 1 1.26 1.95 1.47 1.47 1.48
with Latar at 37//A 2 372 .76 .70 .68 .72
Total 1.9 2.51 217 215 2:200¢
Sainfoin in 6" rows at 15#/A 1 2.17 2.14 2.17 2.14, 2.6
with Oahe at 6'/A 2 73 91 .68 .88 .80
Total  2.90 3.05 2.85 3.02 2.%a
Seinfoin in 6' rows at 15#/A 1 1.61 1.52 1.46 1.22 145
2 .81 81 .78 .68 .77
Total  2.42  2.33 2.2, 1.90 2.22¢
Sainfoin in 127 rows at 15i/A 1 1.60  1.74 1.93 1.7, 1.75
with Hypana barley in 12" rows 2 .81 .91 .88 8L .86
at 307#/A Total 2.41 2.65 2.81 2.58  2.6labe
Sainfoin at 15//A in alternate 1 2.27 edl 1.87 2,27 2.14
12" rows with Latar at 3i/A 2 g5 .76 .73 .78 .76
Total 3.02 2.90 2.60 3.05 2.89%
Sainfoin at 15//A in alternate 1 2-53% 2.02 2.64 1.73 2.23
12" rows with Oshe at 6i/A 2 86 .79 .63 . | .70
Total 3.37 2.81 3.27 2.2, 2.92a
Sainfoin in 2' rows at: 15//A 1 1.32  1.60 1.79 1.79  1.63
2 .76 .8l =91 o715 .82

Total. 2008 _2_-_![;_1}_*“ 2!70 2._524- QUM_
1/ Means followed by the same letter are not significantly different at the .05
level of probability.

C.V. = 5.2% ANOVA for 1970 Yields
Source D.F. i.S.
Treatments 9 (1% 33 22
Replications 3 0.0222 N.S.
Error 27 0.0711
Total 39

¥#% Significant at the .01 level of probability
N.S. Non-significant at the .05 level of probability
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TITLE- Interstate sainfoin variety trial

PROJECT - Forage investigations MS 755

PERSONNEL, : A, J. Jarvi, A. E. Carleton, Cooperator

L@ AT ION - Northwestern Montana Branch Station

DURAT TON: Planted 1968 through 1971

OBJECTIVES * Determine the forage yielding ability of regrowth sainfoin types

in comparison to the one cut sainfoins and Ladak 65 alfalfa for
irrigated and dryland hay.

PROCEDURE The nurseries were planted in fields Y-4 (irrigated) and F-2
(dryland) in 1968. Plots consisted of 4 rows, 12 feet long
in a RCB design with four replications. Harvest area consisted
of 24 square feet from the center of each plot. Plots were
harvested when regrowth sainfoin types were at the full bloom
stage. Water was applied twice to the irrigated trial during
the growing season.

RESULTS AND DISCUSSION:

No significant difference in yield was observed in the irrigated
trial (Table 1). Ladak 65 was the highest yielding entry followed closely by
Canada and Persian sainfoins. Yields in this and all irrigated trials were extre-

mely low this season which may have been due to expensive fall grazing of the
irrigated fields the previous season.

Under dryland conditions, the highest yielding entry was Eski
(Table 2). The entries Regrowth, Persian and Ladak 65 yielded significantly less
than Eski.

Considerable bluegrass invasion was present in both nurseries.
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Table 1 . TIrrigated interstate sainfoin variety trial hay yields in T/A
at 129 moisture.
T Yield T/A B
Cut, X 2 3 A X

Fski 1 1473 1.45 1.95 1.85
2 Al bl 46 -39

Season 2.17 1.89 2. 2.2, 2.18
Regrowth 1 1.50 1.60 1.43 2.03
2 _ab7 .70 ol .39

Season 217 2.30 2.17 2.42 2.2
Thite ) 1.78 1.95 1.75 1.63
2 . 2? cé __:_22 - E 5

Season 2.:15 2k .28 2.38 2.731
Augusta ] 1.78 1.65 1.47 i85
2 .28 40 L0 o2l

Season 2.06 2.05 1.87 1.8 1.96
Ladak 1 2.80 1.30 1.25 1.95
2 1.1k +55 .72 .93

Season 3.94 1.85 1.97 2.88 2.66
Canada 1 2.32 1.98 1.57 2.10
2 5 .48 Ry 0 474

Season 2.77 2.6 2.28 2.87 2.60
Persian 1 1.33 1.42 2.33 2.40
2 .70 .66 .63 .13

Season 2.03 2.08 2.96 3.13 2.55

ANOVA for irrigated yield trial

Source D.F. M.5.
Entries 6 .2578 NS
Replications 3 22,2 NS
Lrror 18 2015
Total 27
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Table _2 . Dryland interstate sainfoin variety trial hay yields in T/A at

12% moisture.

o T __Yield T/A ) o
- Gub Y 2 3k X
ski 1 2.20 2.07 L4 1.43
2 =13 L bl _ohb
Total 2.93 2.61 1.94 1.88 2.3L(check)
Regrowth 1 97 .87 1.38 .88
2 .65 _sli5 6L _=h8
Total 1.62 1.32 2.02 1.36 1.58%
Thite 1 2.25 1.32 1.55 1.95
2 e 3 35 ] _=43
Total 2.82 1.67 1.90 2.38 2.20N.S.
Augusta 1 1.43 1.57 1.70 1.40
2 179 + 57 .68 o 5T,
Total 2,92 2.3k 2.38 2,17 2.23N.8S.
Ladak 5| 1.42 .70 .87 .57
2 1.06 .55 .66 T
Total 2,48 1.25 1.53 1.3 1.65%
Canada 3 1.68 1.27 1.55 1.95
2 ._..'_5..1.1: '60 _-‘& 2
Total 2.22 1-87 2!19 2-4 2019*
Persian 1 1.65 .88 1.35 $73
2 .6l A .61 27
Total 2.29 1.32 1.96 1.00 1.5%%

% Significantly different than check at .05 probability level
NS Not significantly different than check at .05 probability level

ANOVA for dryland yield trial

Source D.F. M.S.
Entries 6 WRIES
Replications 3 .5633%
Error 18 .1338
Total 27
c.V. =9.3%

L.5.D. = .54,
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TITLE: Sainfoin inoculation strains USDA

PROJECT Forage investigations NS 755

PERSONNEL : A, J. Jarvi and A, E. Carleton, cooperator

LOCATION® Northwestern Montana Branch Station

OBJECTIVES® To determine the effectiveness of six rhizobia strains developed

by the USDA, Soil and ilater Conservation Service, Beltsville,
Maryland, as neasured by forage yield of Bski and Hall varieties
of sainfoin at Kalispell.

PROCEDURE *

The study was planted in field R-6c (dryland site) on May 31, 1968.
The experimental design was a split-plot with inoculants as main plots and varie-
ties as sub-plots. Plots consisted of 5 rows with the center row of each plot be-
ing inoculated and hand planted. The two border rows on each side of the inocula-

ted row were planted with the nursery planter.

The trial was not harvested in 1969 because inoculated rows were obviously
less in yield in all cases. Probably due to different methods of seeding than used

on border rows.

The center row of each plot was harvested for forage on June 22, 1970. Yields
per 20 ft. of row are converted to tons dry matter per acre.

RESULTS AND DISCUSSION :

There was no significant difference between any of the inoculants
and/or the non-inoculated checkI%Table 1). There was no significant difference
between yield of Eski and Hall. The only significant variety X inoculation inter-
action found was with s3 which reduced the mean yield of Hall while increasing the
yield of Eski. In general it appears that the inoculums may have been more effec-
tive in increasing yield with Hall than Eski (Table 2), although this is non-sig-
nificant. The yield advantage of Hall over Eski in this test is contrary to results
obtained from other tests.

Nodules were present on all plants examined but whether the relationship with
the host is parasitic or symbiotic is open to question. No great differences in
vigor or color were noted between inoculated and non-inoculated rows. It appears
that no superior strains are present in this trial.

o9
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Table 1 . Yields of Eski and Hall sainfoin when inoculated with six inoculums
and non-inoculated, Northwestern Montana Branch Station in 1970.

— —ae

-—

ST Bainfoin T Replications T/A
__Inoculum Strain  ____ Vardety T IL ITI v _ X
I-1 3G2ela Eski 1.63 1.07 1.25 2.63 1.65
Hall 2.69 1.57 2,07 2.4 2.19
I-2 3G2c2 Tski 2.19 1.69 1.88 2.13 1.97
Hall 3.26 2.75 2.19 2.13 2,58
1-3 3Glcl(a) Eski 2.75 1.69 1.75 2.63 2.21
Hall 1.94 1.57 1.19 1,19 1.47
I-l 3T7ak Lski 2.32 1,75 1.63 1.94 1.91
Hall 2.38 2.57 1.57 1.50 2.01
I-5 eG2ch Eski 2.19 1.57 .82 1.07 1.4
Hall 3.19 1.38 1.69 2.57 2.21
1-6 3F6g3 Eski 1.69 1.19 1.84 1.00 1.43
Hall 1.69 1.75 1.0 1.57 1.61
Non-inoculated check BEski .62 2.4 1.50 2.19 1.69
Hall 1.12 2.94 1.9 1.00 1.75

e e et et et

e e B S —— e —

e —— e e e e M

ANOVA for forage yield of Eski and Hall sainfoin inoculum trial.

Source of Variation D.F. Mean Sguare
Tnoculums 6 0.4331 N.S.
Replications 3 0.5683 N.S.
Error (a) 18 0.L4543
Varieties 1 0.6953 N.S.
Varieties x Inoculuns 6 0.5130%
mrror (b) 21 0.1853
Total 55

% Significant at .05 level of probability
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Yield in T/K

vestmem, TR omn - X ed
I-2 3G2c2 1.97 2.58 2.28 0.55
I-3 3Glcl(a) 2.21 1.47 1.8L 0.80%
I-4 3I7ak 1.91 2.0L 1.96 0.04
I-6 3F6g3 1.43 1.61 1.52 0.32
Non-inoculated 1.69 1.75 1.72 -
x 1.75 1.97 1.86
L.8.D. .05 for inoculums = NS cV = 18.1%
L.5.D. .05 for varieties = NS CcV = 11.6%
1.5.D. .05 for varieties x inoculums = 0.80 CV = 11.6%

#* Significant at .05 level of probability
1/ The difference between two differences (interaction calculations)
(Check Hall - Check Hall) - (I x Hall = I x Eski) = d-d in T/A.
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TITLE: Evaluation of Eski sainfoin in irrigated pasture mixtures.
PROJECT Forage Investigations MS755 )
PERSONNEL - A. J. Jarvi and C. S. Cooper, cooperator
LOCAT TON- Northwestern Montana Branch Station, 1970
DURAT ION Terminated 1970
OBJECTIVES Ivaluate Eski sainfoin as a pasture legume both alone and in
mixtures.
PROCEDURES : Plots were planted in 1967 in RCB design with four replications

in field Y-3. In 1970 harvest area consisted of 36 square feet
the first cutting and 40 square feet the other three. Four har-
vests were talken on the following dates® WMay, 24, June 25, July
2/, and August 21.

RESULTS AND_DICUSSION:

At the first harvest date little or no sainfoin and L.adino clover
were present in the stands. As a result sainfoin made no contribution to the sea-
sons yield. Ladino clover came back and made some contribution to later harvests.
Kentucky bluegrass, dandelion and other weeds were in place of sainfoin stands.
Mixtures containing trefoil appeared to be better this season. Seasonal yields of
a1l entries were exceptionally low this year (Table 1). Total yields for 1968,
1969 and 1970 as well as three year totals are sumnarized in Table 2. These plots
were harvested for yield four times each year at the monthly intervals, then sheep
were allowed to graze them in the fall. This amounts to five harvests with no con-
trol on intensity of the last harvest. Tt is doubtful if many perennial plants
can withstand this type of management in which there is no opportunity for accumu-
lation of root reserves.
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Yields;/of fifteen pasture mixtures at Northwestern Montana Branch

Table 1 .
Station in 1970.
- o Replications T/A
___ Entry  Cutting I I LI IV %
Orchardgrass 1 45 .62 .67 .19 L8
2 .28 .39 L6 <37 .38
3 .15 .16 2 .17 .17
L a5 a8 .20 _.23
Season 1.03 1.35 1.5 .96 s 35abc~/
Orchard - Trefoil 1 Th .57 .57 .70 .65
2 .36 .38 32 43 37
3 2L .25 8 .29 .23
Iy a5 .23 13 .19 .18
Season 1.46 1.43 1.19 1.61 T1./1abe
Orchard - sainfoin 1 AT «53 .59 .60 .55
2 A2 .36 34 A2 -39
3 .21 .19 S i .19 .19
I, a8 a6 .08 .8 .15
Season 1.28 1.24 1.18 1.39 1.27abed
Orchard - ladino i .61 5 oTL 47 .56
2 27 .29 27 .22 .26
3 .18 4 .19 .13 17
1, .21 27 24 .09
Season 1.27 1.18 I A1 .91 3. l9bode
Orchard - Trefoil - sainfoin 1 .5k A il .83 .68
2 L2 42 7 A7 45
3 18 .20 24 .29 .23
ly _l_i .23 .21 .17 .19
Season 1.29 1.39 1.73 1.76 1.54ka
Orchard - Ladino - sainfoin 1 L3 L8 .58 .6l o33
2 w22 .36 32 h3 .37
3 2 .20 .20 .18 .18
!l .03 1L .22 AL 1.9
Season .85 1.20 1.32 1.39 1.1l2cde
Bromegrass s 37 .76 .91 .76 .75
2 .22 .22 .27 23 o2
3 .09 iy .16 .20 .16
! 08 09 a1 06 .09
Season 96  T.2, 1.45 1.25 1.22bcde
Brome - trefoil 1 .62 .79 $1 .98 75
2 <39 45 .33 43 40
3 b X .19 o 22 .18 .19
A .09 .20 .13 .16 .15
Season T2 1.63 1.29 175 1.,8ab




s
AJJ
-12- L
Table 1 . (con't)
o } L Replications T/A _ ___
o Entry .. Cutting I I In %
Brome -~ sainfoin 1 .60 s i) 97 67 .70
2 2L .20 24 .29 2L
3 AL 18 .10 9 g o
L _.07 0L _edl .09 .08
Season 1.05 96 1.2 1l.22 T.16cde
Brome - ladino 1 .38 A5 LT .50 A5
2 .36 + 32 A3 33 .36
3 .20 .24 33 2 .26
h T NV R
Season 1.06 1.12 1.37 1.19 1.18bcde
Brome - trefoil - sainfoin 1 .63 75 L1 .98 .83
2 e35 .25 3L R B 3h
3 .16 23 .16 21 g
L o7 .05 _:02 .09 106
Season L0 1.18 1.29 1.69 1.39abc
Brome - ladino - sainfoin 1 b1 .19 A1 .28 30
2 2L «35 .29 .20 o2l
3 .22 .28 a2 .30 .26
b 15 .25 .10 08 .15
Season 8 I ) 1.07 1.02 .86 1.03def
Sainfoin 1 n .62 .67 .19 L8
2 .09 .28 20 15 .18
3 a3 .28 13 38 .22
b oL .06 _.06 .03 .05
Season 0 1.09 1.06 Tk .93ef
S&infoj.n - trEfOil 1 c67 -811- 95 057 076
2 .28 2 .20 .21 .23
3 .18 .29 21 .2 23
b 1k .10 .08 12 a1
Season 1.27 1.47 144 1.1, 1.33abe
Sainfoin - ladino 1 2L A4 13 27 .20
2 .2l 37 33 33 32
3 .25 25 o2 s2h .25
ly Ko .05 .08 10 .07
Season il 81 .78 .95 .83f

)

1

1/ M1 seinfoin Stands essentially lost in 1970 Trom all mixtures, pure sainfoin

plots contained mostly bluegrass, white clover, dandelions and Ladino clover.

2/ Means followed by the same letter are not significantly different at the .05
level of probability.
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Teble 1 . (con't)
Cuttings LS. (205) CV_= sy/y

1 .19 11.4%

2 .08 3.4%

3 .06 10.6%

I3 .06 17.09

Season .26 743
ANOVA for 15 pasture mixtures, 1970
Source D.F. 1st cut 2nd_cut, 3rd cut, Lth cut  Season

Replications 3 .0398 N.S. .0033LN.S. .00858%* ,0236 N.S. .088 N.S.
Hixtures 14 L1149 .02308%% 005813 L1053 L1603
Error L2 L0180 .00278 .00181 .0186 .0331
Total 59
Table 2 . Total season yields of 15 pasture mixtures at Northwestern lontana

Branch Station in 1968, 1969 and 1970.
I T T Tons/here By

T Year
Entry _ 1965 1969 1970 3 yr. Totel

Orchardgrass 2.64 2.5 1.35 6.7,
Orchard - trefoil 3.69 3.16 1.41 8.26
Orchard - sainfoin 2.70 2.78 1520 6.75
Orchard - ladino Lol 3.26 1.19 8.59
Orcherd - trefoil — sainfoin 3.88 3.17 1 8.59
Orchard - ladino - sainfoin hTh 3.32 1. 9.138
Bromegrass 2.76 2.83 1. 6.81
Brome - trefoil 3.63 2.93 iL 8.04
Drome - sainfoin 2.96 2.53 1 6.70
Brome - ladino 4.63 3.52 1 9.33
Brome - trefoil - sainfoin 3.88 3.21 i 8.48
Brome - ladino - sainfoin L.L8 3.0 1 8.95
Sainfoin 3.18 2.67 6.78
Saj.‘n.fOin - trefOil 3-58 3.07 1033 7-98
Sainfoin - ladino L.65 3.18 8.66
L.S.D. (.05) o3 .52 .68

73
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A comparison 6f Eski and a rapid regrowth sainfoin for irrigated
pasture.

Forage Investigations MS 755
A. J. Jarvi and C. S. Cooper, cooperator
Northwestern Montana Branch Station, 1970

Terminated 1970

Evaluate Eski and a rapid regrowth sainfoin for irrigated
pastures.

Plots were planted in 1968 in field Y-/ in a RCB design with four
replications. Harvest area consisted of 36 square feet for the
first cut and 40 square feet for the other three harvests. Four
harvests were taken on the following dates: May, 24, June 25,
July 24 and August 21.

RESULTS_AND DISCUSSION-

is in the Eski pasture trial, at the first harvest date little or

no sainfoin and Ledino were present. As a result sainfoin made little or no con-
tribution to the seasons yields and Ladino clover came back and made some contri-
butions to later harvests. Considerable Kentucky bluegrass and dandelion invasion
also replaced the sainfoin in this study. In this study it appeared that the re-

growth types presistance was no better than Eski. This seasons yields were extreme-—

1y low. The 1970 seasons data is presented in Table 1 and the 1969-70 summary is
presented in Table 2.

19
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Table _1 . Yields of Eski and regrowth sainfoins when grown alone and in simple
mixtures at Northwestern llontana Branch Station in 1970.

- e

— e —— el el . e R Attt W M - ———

—_Replications T/A

. Entry . Oubting I  IT  IIt IV X
Tiski 5 1 .30 .36 1.01 .51 55
2 AR -39 e 2L .34
3 .26 2 .19 i) .23
A A _m 3 32 .2
Season i P B 1.19 1.91 1.29 1.38bcd:
Regrowth i .51 .81 .65 .76 .68
2 44 1) .26 .22 .24
3 «22 o 2L .22 .20 o 21
b 27 _e25 .25 .20 o2
Season 1.2% 1.48 1.38 1.38 1.37cd
Eski - orchardgrass 1 o .39 «92 1.21 9L
2 .20 .28 22 .26 .24
3 .20 .26 .22 o2 .22
L 32 .52 43 3k D
Season 1.4 195 1.79 2.02 1.80a
Regrowth - orchardgrass 1 1.09 1.06 31 1.00 .99
2 .20 .26 A 22 o 2L
3 .20 .26 AT .22 2L
L 20 34 .22 .29 .28
Season 1.76 1.92 1.37 1.73 1.69ab
Iiski - ladino 1 .27 .30 .18 .10 W2
2 A0 .38 .23 3L 34
3 22 R 23 .27 2
L a5 .15 Q2 .08 _.a3
Season 1.04 1.06 .76 .79 .92e
Regrowth - ladino il 27 .28 .36 15 a2l
2 37 .60 3L .53 b
3 .20 2L 21 20 22
L o23 sl 21 b7 o2
Season 1.07 1.33 1.12 1.06 1.l6de
Iski - trefoil 5 i .69 .85 .87 o2
2 «39 .39 L2 .39 40
3 2 .16 .19 .18 .19
l-, 036 o£|-]- 01{3 -36 -39
Season 1.43 1.65 1.89 1.80 1.70ab
Regrowth - trefoil 1 .70 ST .88 1.07 .76
2 .30 iy 45 33 .38
3 A8 .19 .22 ~16, .19

!, 2k 27 .31 .22 .26
Season 1.42 _1.6; 1.8 __ 1.78 1.59abe
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Table 1 .{(con't)
— - T Tepliations /K o
o Entry _____ Cubting T TT___ IIL___ IV _ ¥
Tski - alfalfa 1 1.28 .60 .85 .81 .89
2 35 .35 3L .38 34
3 .16 .22 22 .20 .20
A 29 18 _.x 13 .28
Season 2.08 1.35 1.61 1.52 1.71ab
Regrowth - alfalfa A i i 52 .93 .82 1.07 .99
2 1R «35 .36 .32 .36
3 .19 .19 .22 o2k .20
L 2 .29 .2 .2 .20
Season 1.9, 1.76 1.67 1.84 1.75a
Ladino - orchardgrass 1 .85 .79 .56 .99 .80
2 27 .28 .32 32 «30
3 23 .26 .25 .28 .26
b e .32 .27 .39 )
Season 1.76  1.65 1.0 1.98 1.71ab
Trefoil - orchardgrass 5 91 1.1 67 .79 .88
2 .29 .36 .28 .26 i 5
3 -21} 022 |28 -ﬂ .21'-
L A1 538 40 3 .38
Season 1.85 2.10 1.63 1.57 1.%0a

1/ Means followed by the same letter are not significatnly different at the .05

level of probability.
Cuttings  L.S.D. (.05) GOV =si/y

1 .28 13.3%
2 .08 8.6%
3 0L 5.8%
L .08 10.3%
Season <337 7.6%
ANOVA for Iski and regrowth pasture mixtures, 1970
Source D.F. lst cut =~ 2nd cubt 3rd cut
Replications 3 L0077 N5 .0063 NS .0005 NS
Mixtures 11 L2727 # L0216 ¢ L0018 *
Iirror 33 0370 .0033 .0007

Total L7

Ath cut Season

L0040 NS  .0133 NS
.0288 8¢ 3273 %%
.003 0554

81
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Table 2 . Total season yields of Eski and regrowth sainfoin when grown alone
and in simple mixtures at Northwestern lMontana Branch Station in
1969 and 1970.

T omsfhere T
.. Year=
. Entry Ty ___"Ig0 ... 2yr.Total .
Lski 2.46 1.38 3.8
Regrowth 3.00 1.37 L.37
Tiski - Orchardgrass 2.60 1.80 L.40
Regrowth - Orcherdgrass 2.53 1.69 L.22
Iski - ladino 2.94 .92 3.86
Regrowth - ladino 3.52 1.16 .86
Iiski - trefoil 2.96 1.70 L.66
Regrowth = trefoil 2.85 1459 hobly
Iski - alfalfa 3.23 .70 L.9L
Regrowth - alfalfa 3.40 1.75 5.15
Ladino - orchardgrass 3.56 1.71 5.27
Trefoil - orchardgrass 2.73 1.80 L.53

L.S.D. (.05) .34 .34 o

1/ To yields taken seeding yoar 1968; sainfoin stands loss in 1970 and replaced
by bluegrass and dandelion.




Ks
AJJ
6
-18-

TITLE: Intrastate Legume Nursery

PROJECT Forage Investigations M5 755

PERSONNEL - A. J. Jarvi, A. E, Carleton, Cooperator

LOCAT TON Northwestern Montana Branch Station

DURATION : Through 1973

OBJECTIVES Tvaluate Montana legume selections and conmercial legume

varieties for forage production.

PROCEDURE

Fxperiment was planted in field Y-6 on lMay 15, 1970 in a RCB
design with four replications. Plots consisted of four rows with 12" between rows
of a plot and 24" between adjacant plots. An application of 400i//A of 0-45-0 pre-
ceded seeding. Harvest area consisted of 2! x 20' from the center of each plot
and was completed August 17. Three inches of water was applied August 18.

RESULTS AND DISCUSSION :

Significant differences in yield, tons/acre of dry matter were
obtained the seeding year (Table 1). Tretana trefoil at 0.98 TDM/A was the high-
est yielding entry in the nursery. It is surprising that the trefoils with their
poor seedling vigor were among the top yielding entries. The cicer milkvetch en-
tries produced excellent stands and were showing a considerable amount of creeping
between the rows, which should result in a very dense stand next year. This nur-
sery revealed a possible explanation for some of the loss in sainfoin stands.
Sheep have been allowed to graze the irrigated section of the station after all
the crops have been harvested. Tt was evident that the sheep are very selective
in grazing and managed to graze sainfoin and trefoil off at the soil surface and
kept it at that level. This policy of fall grazing areas in which nurseries are
located will be terminated.
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Table 1 . Intrastate legume trial grown at the Northwestern liontana Branch

Station in 1970.

oo Variety
Tretana trefoil

ICA-6 sainfoin

Tiviloex alfalfa

Ladak 65 alfalfa

Leo trefoil

Thor NK alfalfa

Melroes sainfoin

Tana trefoil

Haymor alfalfa

Regrowth sainfoin
Tutana Cicer milkvetch
PX Bridger Cicer milkvetch
Sidney Cicer milkvetch
VIVA sainfoin

Iiski sainfoin

Persain NK-11 sainfoin
Creston composite sainfoin
NK 3270 sainfoin

e —— ————— i —— e o et

[RASSEEEERSE———

e e

1.02
.8l
1.02
1.05
1.07
.88
.93
.83
.93
1.36

1.06
1.04
.93
.95
.79
.86
.83
97
.88
.68
'm
.73
1.00
.79
.68
1.02
.50
.59

. e i el . e . . i

.76
<95
.93
.73
.90
.86
.86
.78
.68
.57
.70
.68
57
61
oSk
Al
61
.59

_ Yields in T/A dry matter _
. b .

AJJ
6
X
1.06 .983;/
R b .96a
.86 .94a
»93 .92ab
.88 .91labe
.93 .88abecd
1 .85abed
.83 .85abed
.86 .8Labed
52 .78abcde
L3 .70 bede
57 .70 bede
.39 .69 bede
.69 67 cde
.68 b2 de
AR b2 de
A3 .60 e
7 57 e

I/ Teans followed by the same letter are Tot significantly different at .05

level of probability
C.V. = 9.3%

ANOVA for intrastate legume trial

Source of variation D.F.
Replications 3
Verieties 17
Error 51
Total yin

lie

#% Simificant at the .01l level of probability
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TITLE: Animal Evaluation of Forage
PROJECT Forage Investigations MS 755
PERSONNEL, : C. W. Roath, report completed by A. J. Jarvi
LOCATION® Northwestern Montana Branch Station
DURATION- Through 1970
OBJECTIVES - To measure forage value by livestock response.
PROCEDURES - Six lots with nine lambs per lot were randomly assigned a win-

ety

tering ration consisting of alfalfa hay or sainfoin hay. An-
other three lots had been fed clover hay but were discontinued
on December 17, 1969. Feeding period began October 2, 1969 and
continued for 145 days with the alfalfa and sainfoin ration.

RESULTS AND DISCUSSION:

Results from the first 76 days of the trial are reported in the
1969 Annual Report. The extended trial of 145 days comparing sainfoin and alfalfa
heys indicated a higher rate of gain, higher feed consumption and a higher gain
per ton of feed from the sainfoin hay. Table 1. It appears that sainfoin is su-
perior to alfalfa hay as a wintering ration for lambs.

Table 1 . Comparison of alfalfa and sainfoin hay as a wintering lamb ration
for a period of 145 days, average of three lots of nine lambs.
Northwestern lMontana Branch Station, 1970.

Alfalfa Sainfoin _ -

Total Gain (1b) 79 348

Gain per lot (1b) 26.3 116

Gain per head (1b) 2.9 12.9

Total hay (tons) 5.67 6.16

Hay per lot (1b) 3782 1104

Hay per head (1b) 420 1,56

Gain per ton of hay (1b) 13.9 56.5

B

-

ANOVA for gain per lot

Source D.F. _Mean Sguare
Rations n ) 2060 . 16%%
Replications 2 404,17 N.S.
Lrror 2 20.17
Total 5

1.5.D. (.05) = 33.3 # per lot
c.V. s¥/¥ = 7.7%
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Table 1 . Dry matter production of annual forages, lst cut, 2nd cut and
season's yields at Northwestern liontana Branch Station in 1970.
T T T T T T Yield Pounds Dry liatter/Acre
Entry . Cu I Ir WL W __ X
Terra Verdi Alfalfa L 640 740 660 580 660
2 1o g0 BB 760 _giD
Total 1800 1700 1540 1340 1600%
Forage Radish 1 880 110 940 9LO 980
2 _ 260 W0 _140 180 160
Total 1160 1180 1080 1120 117,0%
Lona Wally Pod Vetch 1 720 700 920 760 780
2 4 60 6o 50560
Total 11,0 1300 1560 1300 1340%
Common Vetch(59224) 1 600 640 900 680 700
2 78 62 680 118 8
Total 1380 1260 1580 1860 1520%
Hairy Vetch(iladison) 1 500 400 360 280 380
2 920 580 840 580 740
Total 1420 980 1200 860 1120%
Horsford Barley (check) 5 & 1060 740 960 680 860
2 60 20 20 40 L0
Total 1120 760 980 720 900check
Austrian Peas 1 1,20 260 280 380 340
2 _160 160 200 200 180
Total 580 L20 1,20 580 520%
Huban Sweet Clover 1 420 LLD 520 1,80 160
2 % 6o gm ok 780
Total 1180 1060 1240 1240

ISD 0 .05 = 274
c.V. = 8.1%

ANOVA for seasons yield of dry land annual forage

Source D.F. llean Square
Varieties 7 0.120 5%
Replications 3 0.0084N5
Trror 21 0.0087
Total | 3

#% gignificant at the .0l level of probability
NS not signifcant at .05 level of probability
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Annual Dryland Forages

Forage Investigations MS755

A, J. Jarvi, J. L. Krall, cooperator

Northwestern liontana Branch Station

Undetermined

Evaluation of given species for annual forage production.

The brial was planted, May 19, 1970 in field R-13 in a RCB de-
sign with four replications. FPlots consisted of 4 rows 20' long
with 12/ between rows within a plot and 24" between plots. Har-

vested area consisted of 2' x 20! from the center of each plot.
The field had been cropped to barley the previous year.

RESULTS_AND_DISCUSSION

Stands of all species were slow to establish and appeared to be

stunted throughout the growing season. Problems with the nursery seeder were en-
countered which were the cause of the poor stand establishment. Torage radish
plots planted two weeks later in the same field produced considerable more growth
than plots in this nursery. The trial was harvested July 30 and September 1.
Terra Verdi alfalfa at 1600 lbs DMI/A was the highest yielding entry in the trial.
Vetches grew prostrate and leaves near the soil surface were covered with mildew
and many leaves dropped free from the plant by harvest. Lowest yielding entries
were Austrian peas and Horsford barley.

This years results don't appear to be very promising but at least another
years data from a properly planted nursery should be obtained for a more realistic

evaluation.



- 9

Table 2 . Dryland corn and sorghum trial grown at the Northwestern
Montana Branch Station in 1970.

— e e e it

Yield in T/A of D.M.

o Bntpy T IT  IXL__ IV __ X at harvest
NK XC-3 9.01 6.76 9.52 8.76 9.01 check dough

NK PX-20 8.06 8.7L 8.27 8.06 8.28 N.S milk
Pioneer 3956 7.62 7.19 8.71 8.93 8,11 milk
Pioneer PXIi-1 7.68 8.19 7.93 9.47 8.32 N.S. dent

Funks G-5150 8.9 8.70 9.54 9.55 9.07 N.S. soft dough
Tro jan TX-68 6.17 7.09 7.7 8.69 T.0.3% hard dough
Pioneer 931 12.35 11.92 12.35 14.05 12.67%

Pioneer 894 L .16 L8 L.07 3.63 k. 26%

NK MIN54BR 5.80 5.83 L.93 6.05 5.65%

Piper Sudan 6.74 7.77 7.00 7.26 7.19%

!
|
i
[
I

———

I.8.D. = 0.84,9 C.V. = 3.7%

/NOVA for dryland corn and sorghum trial.

Source D.F. liean Square
Variety 9 19.3228%%
Replications 3 1.1450%
Error 27 0.3419
Total 39

% Significant at the .05 level of probability
#¥% Significant at the .01 level of probability

Table _3 . Mean yields of corn and sorghum under irrigation and dryland.

Maturity stage

T T ilean Yields T/A DML Difference/
o Entry  Trrigated = Dryland Trrig. - Dry
NK KC-3 (corn) 10.89 9.01 +1.88
NK PX-20 (corn) 9.80 8.28 4152
Pioneer 3956 (corn) 9.69 8.11 +1.58
Pioneer PXE-1 (corn) 8.19 8.32 -0.13
Funks G-5150 (corn) 9.61 9.07 40.54
Tro jan T™-68 (corn) T2 7.43 40.29

X 9.31 8.37 0.9
Pioneer 931 (forage sorghum) 9.95 12.67 -2.72
Pioneer 894 (grain sorghum) 4.30 L.26 .04
NK MN54BR (grain sorghuin) 4.68 5.65 -0.97:
Piper Sudan 6.51 7.19 -0.68

X 6.36 T.L4 -1.08

I/ Influence of 6" of irrigation on yield. T/A D.M.
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Table 1 . Irrigated corn and sorghum trial grown at the Northwestern
Montanea Branch Station in 1970.
Yield in T/A of D.M. Haturity stage
Entry. T It T WX _ athavest
MK KC-3 11.50 10.52 10.77 10.77 10.89 soft dough
NK PX-20 9.58 9.36 10.02 10.23 9.80% milk
Pioneer 3956 10.45 8.49 9.58 10.23 9.69% milk
Pioneer PXE-1 8.70 6.65 9.21 8.19 8.19% dent
Funks G=5150 9.34 9.98 8.28 10.83 9.61* Dough
Tro jan TX-68 7.32 6.86 8.46 8.23 7.72% hard dough
Pioneer 931 8.32 9.1 ;1 O ¢ 110 ¢ 9.95N.8.
Pioneer 89/ L.09 L.50 4.09 L.50 L..30%
NK MN 54BR 5.16 L.73 4.30 L.52 1.68%
Piper Sudan 6.69 6.21 6.45 6.69 5L
T.s.D. = 1.088 B T
C.V. L.6%

ANOVA for irrigated corn and shrghum trial.

Source D.F. liean Square,
Variety 9 21. 21015
Replications 3 1.3728 N.S.
Error 27 L5618
Total

39
#¥% Significant at the .01 level of probability
N.S.

Non-significant at the .05 level of probability

89
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TITLE: Silage Corn and Sorghum Evaluation
PROJECT - Forage Investigation MS 755
PERSONNEL : A, J. Jarvi, C., W. Crowell, cooperator
LOCATION: Northwestern Montana Branch Station
DURATION: Indefinate
OBJECTIVES : To evaluate commercial corn and sorghum varieties which have
shown to be superior at the Eastern Montana Branch Station,
Sidney, for silage production in Northwestern Montana.
PROCEDURES : A RCB design was used with four replications. Corn was planted

in two row plots with rows 24 inches apart and the sorghum was
planted in four row plots, 12 inch rows with all rows being 20 feet long. Both
irrigated and dryland trials were planted in field Y-8 on May 20, 1970. The ir-
rigated trial received 6 inches of additional water.

Corn was planted at the following plant populations:

Plants/Acre
Variety Dryland Irrigated
KC-3, PX-20,3956,3872 15,000 30,000
G-5150 20,000 30,000
TX-68, PXE-1 30,000 40,000
Sorghum was planted at the following rates:
. Pounds/Acre
Variety Dryland Irrigated
931, Piper 12 12
891, MN54BR 8 8

consisted of
Harvest area”,0 square feet from each plot. Plots were harvested September
16, 1970 after the killing frost of September 12.

RESULTS AND DISCUSSION:

Irrigated
The highest yielding variety under irrigation was the check variety, Northrup

King KC-3 at 10.89 T/A D.M. (Table 1). The only other entry which yield was not
significantly less than KC-3 was Pioneer 931, a forage sorghum, which produced
9.95 T/A D.M. (Table 1). Grain maturity of the corn range from milk stage early
dent for PXE-1.

Dryland
The Pioneer 931 forage sorghum with a yield of 12.67 T/A of D.M. was the high-
est yielding entry and was significantly higher than the check, KC-3 (Table 2). Al-
so PXE-1 and G-5150 yields were not significantly different from the check.
Tt is interesting to note that 6 in. of irrigation increased the yield of the
corn entries on an average of 0.94 T/A D.M. (Table 2). The sorghums responded
quite differently with the 6 in. of irrigation which decreased the average yield

by 1.08 T/A D.M. (Table 3).
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Table 2 , Mfalfa nutrient preservation trial, chemical compositim
expressed as a percent of dry matter. Northwestern lMontana
Branch Station in 1970.
T s T Gomposite of Thires eplicabions
__Harvest L _‘_I‘__#C_I:n_e_@_:l‘;ga_;l_._ ‘analysis on matter basis .
fethod __ Cutting _Date Protein __Fatb Ash _ Crude Fiber WFE____TDN
Hay 1st 6-22 17.3 1.3 7.8 30.7 L2.9 63.1
Hay 1st 6-29 1.8 0.8 72 39.6 37.6 54.3
Hay 1st 7- 6 13+5 L.l 70 36.3 42.1 58.1
Hay 1st 7-13 14.5 1.5 6.6 37.5 39.9 56.8
Hay 1st 7-20 118 L2 6.4 L5.9 3L.7 49.2
573 1h.4 1.2 7.0 36.0 39.L 56.3
Silage 1st 6-22 16.6 i B 8.0 3L.5 39.2 59.6
Silage lSt 6—29 18 .O lo? 7 -7 25 05 ll-? wll: 68-9
Silage 1st 7- 6 15.2 1.3 6.7 39.6 37.2 55.3
Silage 1st 7-13 16.3 1.9 Tl 38.2 36. 56.8
Silege 1st 7-20 14.7 1.4 6.4 371 Lo .4 58.3
% 16.2 1.6 7.2 35.0 40.0 59.8
Hay 2nd 8- 3 19.5 0.9 9.2 26.3 L3 65.9
Hay 2nd 8-10 17.9 1.3 9.1 29.2 L42.5 63.3
Hay 2nd 8-17 7.1 1. 8.1 25.5 4.9  65.1
Hay 2nd 3-2L 18.3 1.1 9.0 28.3 43.3 64.1
Hay 2nd 8-30 18.2 0.9 9.9 29.0 42.0 62.2
% 18.2 Lol 9.1 28.2 L3.4 64.1
Silage 2nd 8- 3 19.6 1.7 8.9 30.7 39.1 62.5
S5ilage 2nd 8-10 17.4 2.0 8.8 27.0 L4y .8 66.7
Silage 2nd 8-17 318.0 2.0 9.5 26.3 L1 66.7
Silage 2nd 8-24 18.4 1.4 8.6 37.7 33.9 55.5
Silage 2nd 8-30 19.3 1:5 9.0 26.7 L3.5 66.2
X 18.6 1.7 9.0 29.7 4Ll.1l 63.5
Seasons Means  Hay X 16.3 1.1 8.0 33.1 INIA 60.2
Silage X 17.4 1.7 8.1 32.3 10.6 61.7
TDN in silage Vs TDN in hay -
1st cut t= 0.972 with L4f non-significant at 5% level
ond cubt t= 0.082 with 4df non-significant at 5% level
Season t= 0.723 with 9df non-significant at 5% level

Protein in silage Vs protein in hay -

1st cut t= 2.595 with 4df non-significant at % level
2nd cut t= 1.188 with Adf non-significant abt 5% level

Season t= 2.511 with 9df significant at the 5% level



Table 1 . Alfalfa nutrient preservation trial, yield in TDM/A for five har-
vest dates and two storage methods, Northwestern Montana Branch

Station, in 1970.

Harvest o _;::“‘ﬁ&?ﬁﬁ@ﬁ”‘““”‘*f:“"”éfﬁgzﬁﬁﬁﬁf““‘”““'*EﬁﬁF‘”
Date  Cutting L it o % I I HL X Date
6-22 1 2.45 2.21 2.40 2.57 2.84, 2.47
8- 3 2 1.17 1.22 1.36 1.97 158 1.87
Season 3.60 L7 3.89%
6-29 1 3,21 2.62 2.58 2.69 2.92 3.21
8-10 2 1.19 1.43 1.39 1.87 1.92 2.18
Season L. 4.93 L.56check
7- 6 1 3.16 3.09 3.16 3.49 3.4  3.14
8-17 2 1.16 1.27 1.36 1.65 1.59 1.48
Season L. 40 L.83  L.62N5
7-13 1 2.57 2.98 3.03 3,75 3.81 3.96
2 1.24, 1.1 1.17 2.03 1.98 1.5
Season 4.13 5.68 L.91NS
7-20 1 3.03 2.96 2.63 3.46 3.54 3.38
2 1.1 105 1.19 1.63 178 1.93
Season 4.09 5.2  4.67NS
Method X 4.07 .98

Hates 18D = 0,389 Tons; C.V. = 2.0%
Methods ISD = 0,657 Tons; C.V. = 2. 4%
Tnteraction (dates x methods) LSD = 0.632N5; C.V. = 4.3%

ANOVA for Mutrient Preservabion Yields

Source D.F. lean Square
Replications 2 0.0050N5
Dates L 0.8725%%
Trror(a) 8 0.0425
Methods 1 6.0200%%
Error (b) 2 0.0350
Interaction (Dxif) L 0.3075NS
Error (c) 8 0.1125
Total 29
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TITLE: Alfalfa Nutrient Preservation
PROJECT - Forage Investigations 145755
PERSONNEL : A, J. Jarvi
LOCATION lorthwestern liontana Branch Station
DURAT TON* Terminated 1970
OBJLECTIVES To determine the extent of loss of nutrients and dry matter in

alfalfa forage when harvested throughout the harvest period and
preserved hay or silage.

PROCEDURE A split-block design with three replications was used with cut-

ting dates as whole units and preservation methods as sub-units.
TThole units consisted of 12' x 120! plots which were split into sub-units 10' x 20'
for silage and 10' x 100' for hay. 'Thole units were cut and conditioned with a
swather at weekly intervals with silage sub-units allowed to wilt to about 65%
moisture before chopping and hay sub-units baled at 25% moisture or less. Plots
were located in a uniform jirrigated alfalfa stand in field Y-6. For the first
cutting harvest began June 22, at which time no bloom was apparent in the field
and a week later, June 29, the 10% bloom stage was reached and used as the check.
Six weeks were allowed between the first and second cuttings. The second cutting
followed the same weekly schedule as the first cutting.

Silage was chopped at 45% moisture, stored in plastic bags which were placed
inside plastic trash containers. Hay was allowed to cure in the field and baled
when at 25% moisture or less. Hay was stored inside directly after baling. Chen-
jcal compositions were based on composite samples of three replications of each

treatment.
RESULTS AND DISCUSSION

Forage ylelds are presented in Table 1. Significant differences
were observed between the cutting dates. The second date was used as the check,
which was the 10% bloom stage. Harvesting the week before (0% bloom) resulted in
a significantly lower season's yield. Delaying the first cutting beyond the 10%
bloom did not significantly influence the season yields. Significantly higher
yields were obtained from silage than hay. The difference of about 0.9 TDM/A in-
dicates a considerable loss occurred in hay making operation. The interaction of
dates x methods was not significant indicating the advantage of silage remained
fairly consistent over various harvest dates.

Chemical compositions of the various dates and methods are presented in
Table 2. No significant differences in TDM content of silage vs hay on a dry
matter basis for the first cubting, second cutting or for the season as indicated
by "t" test. Also no significant differences were observed in percent protein in
silage vs hay on a dry matter basis for either the first or second cuttings, but
for the season, silage had a significantly higher percent protein which was about
1.1% more than in the hay. In general, more nutrients were preserved in silage

than hay.

Lol
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Table 1 . Intrastate cicer trial grown on the Northwestern lontana Branch
Station in 1970. Yields in T/A at 12% moisture first cut.

e e e e e e e e e e e e e |

Yield T/A

—— e 5 . i e s

 Vardety .. L Tz . -
Bridger Cicer milkvetch 1.74 1.5L 1.74
Ladak 65 alfalfa 2.40 2.25 2.23
Iski sainfoin 1.59 1.61 1.34
Sidney Cicer milkvetch 1.57 1.56 1.81
Bozeman Cicer milkvetch 1.38 1.61 1.46
Pengrift Crown vetch 2.96 1.59 1.37
T 55,05 for varieties NS. C.V. = 9.5% T

ANOVA for intrastate Cicer trial

Source of variation D.F. liean Square
Varieties 5 0.2157 N5
Replications 3 0.0864 1S
Lrror 15 0.0916
Total 23
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OBJECTIVES:
PROCEDURES'

four replications.
and was completed
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Tntrastate Cicer Trial

Forage Investigations iS5 55

A, J. Jarvi, A. L. Carleton, cooperator

Northwestern Montana Branch Station

Through 1971

Evaluation of Cicer milkvetch seed sources.

This trial was planted in 1969 in Field Y-5 in a RCB design with

Harvest area consisted of 2' x 20! from the center of each plot
on July 6, 1970. Yields are presented as T/A at 12% moisture.

Yo irrigations were applied prior to first cutting.

RESULTS AND DISCUSSION:

No significant difference in the entries included in this nur-—

sery.For the first cutting Ledak 65 was the highest yielding entry. The second
cutting was lost in field harvest operations but growth of vetches and sainfoin
was considerably less than alfalfa.

Ks
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TITLE: Small Grain Investigations
PROJECT Spring Barley 145756
YEAR: 1970
PERSONNEL * Leader - Vern R. Stewart
Cooperators - R. F. Islick and E. A, Hockett
LOCATION - Northwestern Montana Branch Station, Field A-2, Y-8, off
station locations in Ravalli, Lake, Missoula, Flahead and
Sanders Counties.
DURATION Indefinite
OBJECTIVES 1. To determine the adaptation of new and introduced barley
varieties and selections.
5. To aid in overall experiment station breeding program.
SIGNIFICANT FINDINGS
1. Centennial and Zepher are 9% and 4% higher in yield re-
spectively than Ingrid under irrigation over a 3 year period. Ingrid and Un-
itan are equal over a 10 year period.
5, There are several lines superior in yield to Piroline.
Those yielding 109% or better then Piroline for the same years are, CI 11868,
Zepher and Centennial.
FUTURE PLANS* Continue to cooperate in the variety testing program. Work in

hybrid barley program in cooperation with USDA and main station
in Bozeman.

MATERTALS_AND METHODS :

Standard nursery procedures were used in barley experiments. A
randomized block design was used with four to five replications. The genetic
studies were grown in latin square experiments.

Hybrid and male sterile material was grown which consisted of the world collection
crossed on to male sterile lines. Four hundred plants were taged during the grow-
ing season. Plants were pulled and bulked for threshing.

Eighteen individual tests were conducted in 1970 under dryland and irrigated
conditions. The irrigated intrastate nursery contained 30 entries, dryland 29
entries. The four off station nurseries consisted of 10 entries and were grown
in Missoula, Ravalli, Lake and Sanders Counties.

Eight genetic studies were grown in 1970 in cooperation with Eslick and
Hockett. These data will not appear in this report, but will be found in the feed

grain research report.

Two nurseries were grown for Graduate students. The students were Wayne Mc
Proud and Richard Ostrun. These nurseries were harvested and material taken to
Bozeman for evaluation by the students.



Materials and Methods (con't)

The irrigated nurseries were not irrigated because of the high rainfall in
June (4.37 inches) that occurred at heading time. Additional water at that per-
jod would have resulted in severe lodging of all entries. The field in which the
irrigated studies were grown is generally high in moisture availability.

Weeds were controlled with 3/8 lbs/a of bromoxynil very early in the growing
season while the weeds were quite small.

RESULTS AND DISCUSSION .

Intra-state yield nurseries - The irrigated yields are fair com-
pared to other seasons, 2 Tittle below average. Only one variety was found to be
significantly lower in yield than Ingrid the check variety. Lodging was severe
throughout the nursery. Uo attempt was made to estimate any differences in varie-
ties. The early lodging could account for the low percent plump kernels in all
vaprieties. The 1969 mean for percent plump was 89.3 compared to 61.1 for 1970.

Table 1.

The average yield of the dryland nursery was 9.6 bushels/acre above the irri-
gated. This was due to the severe lodging which occurred in the irrigated nursery.
Considerable loss occurred at harvest time in the irrigated nursery which may ac-
count for part of the yield difference. Centennial was the highest yielding var-
jety in the nursery and significantly higher than Piroline which was used as &
check. Centennial was also significantly higher in percent of plump kernels than
Piroline. Table 2.

Off Station

Missoula County - This nursery was abandoned because of a per-
ennial weed, Canada thistle. The nursery was so located that it was completely

engulfed by the thistle.

Ravalli County - These data are quite reliable as seen by the low
C.V. Ingrid was the leading variety for yield, test weight and percent of plump
kernels. The mean for the nursery was 77.5 bushels/acre. Table 3.

Lake County - It is difficult to account for the high C.V. in
this nursery. Stands were uniform and fair moisture, however, there is a question
on whether or not it was irrigated. Ingrid is the high yielding entry. Table 4.

Sanders County - Uneven soil conditions and lack of moisture
when needed resulted in a poor test in this location. No real evaluation can be

made from this study. Table 5.

The summary of irrigated barley varieties is given in Table 6. For the ten
year period Unitan and Ingrid are about equal in yield. For the last three years
Centennial is 109 percent of Ingrid and Zepher 104%. MT L4669 is equal to Ingrid
for two years and for one year Primus II exceeds Ingrid in yield.



Results and Discussion (con't)

Piroline is used for comparison in the summary of dryland varieties found in

Table 7. Unitan is just

one percent better than Piroline over a ten year period.

There are promising new lines and varieties that are superior to Piroline based on

3 and 4 years data. A fo
Zepher 109%. Three years
The suthor does not feel
there are some promising

A summary of the 10

ur year comparison shows CI 13334, 110% of Piroline and

show Centennial 116%, MT 207111, 103%, MT 72654,103%.
two years data is enough to make a comparison, however
lines.

varieties grown in Western lontana are found in Table 8.

Ingrid is number one in yield in 1970. CI 11868 is number one in test weight fol-
lowed by Ingrid. Centennial is number one in 4 plump, followed by Ingrid. It

should be noted that kernel size was considerably below that of past seasons. Hem-
bar, an Arizona hybrid, is low in yield and test weight, but did do fairly well in

kernel size.

The male sterile mat

erial that was taged was pulled and harvested. There was

up to 50% ergot in the material. It was floated off and the barley dried. Further

separation will be made b

efore planting the hybrid seed harvested.
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Table 1 . Jgronoric data from the irrigated intrastate barley yield nursery
grown at the Northwestern Montana Branch Station, Route 4, Kalispell
lontana in 1970. Field No. Y-8. Experimental design - random block
five replications.
Planting date: May 5, 1970  Harvest date August 24, 1970
Size of plot: 16 sq. ft.
T Test Days :
cI or Yield Weight Janlto Plant %
State No. Variety _ __ __ _Bu/A. Lbs/Bu__Heading Height _Plump
MT 46669 Semi Smooth Awn Titan 92.11 2.1 180 1.2 66.0
CI 13109 Primus 89.48 L6.0 176b L 76.4
CI 13796 Primus II 87.80  46.7 176b L3.2a T7.
CI 732, Vantage 87.35  46.8 182b 42.8a  78.2
CI 10421 Unitan 79.95 L5.7 180b 41.Lba 67.6
CD 5914 Centennial 75.95 48.5 184 36.4 83.4
MT 204723 Ingrid f/Betzes 1507 49.6 136 39.4 65.6
CI 10083 Ingrid 75.05 46.0 187 38.4 69.8
CI 11868 BetxHaisalI2xPir 7155-60  7L.65  45.2 184b 38.6 5k..4b
UT 174216 Bonn/Nepal//Bonn Dwarf 73.27 L3.4 180b 32.4b  69.4
CI 13826 Erbet 71.12 L8.2 175b 36.0 61.8
CI 13334 Bet x HH 2x Pir 7698-62 70.12 L3.2 182b 38.0 L9.Lb
MT 285086 Delta 69.60 L6.1 184b 36.8 67.4
CI 13667 Zephyr 68,67  Lhub 186 37.6 Ll Lo
AZ 31817 Hembar 67.82 1.6 174b 36.4 4.0
CI 13827 Shabet 67.75 45.6 185 38.6 54.2b
RB 21086 Belle 67.57 L41.6 178b 39.0 59.6
CI 10968 Dickson 66.70 46.3 183b 43.0a 59.2
CI 6398 Betzes 66.12 4L5.3 183b 10.6 49.8b
MT 204738 Ingrid x Betzes 66.07  46.0 186 1.0 59.2
CI 9558 Piroline 6..82 4.8 181b 39.8 59.8
CI 7130 Freja 63.00 W5 183b 34.4b /1.8b
MT 72132 Bet x Pall DB 5-120 62.10 43.0 180b 0.4 51.8b
MT 207111 Freja x Betzes 62.10 Lb L 186 39.6 54.2b
MT 699422 Pale Green Betzes 61.97 43.2 186 38.8 35.8b
MT 8553 S5tiff Freja 61.20 L2.2 183b 35.4b L6 .40
CI 5438 Compana 59.87 L4 .1 179b 34.4b 74.8
MT 72654 TErectoides Betzes IT 58.19 43.0 181b 34.8b 39.6b
MT 695801 Iirectoides Compana 5537 h2.5 185 28.0 84.2
MT 207772 _ Betzes x Compana 51 k2.7 185 39.4 514
1/ Checl variety
¥ Variety yielding significantly less than the check (.05)
a Values significantly more than the check (.05)
b Values significantly less than the check (.05)
x 69.7 Lh .9 182.0 38.2 61l.1
F - value for variety comparison 1.66% 0.0 34,8286 11,70%% 6,37
S.E.x 7.79 0.0 61 .98 517
L.S.D. 21.81 0.0 1.70 2.7T4 14.48
C.V. % 11.17 0.0 .33 2.56 8.46
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Table 3 . JAgronomic data from western Montana off station irrigated barley

nursery grown in Ravalli County on the Robert Symth farm, Corvallis,
Montana in 1970. Experimental design - random block, four reps.

Planting date: April 28, 1970  Harvest date: August 27, 1970
Size of plot: 16 sq. ft.

— I ——— P e R S S -

Lodging
CI or Yield Test Wt. Plant % Sev 4
State i  Variety . __Bu/A. Lbs/Bu. Height Prev. (0=9) _Plum
CI 10083 Ingridl/ 88.87 52.3 31.5 32.3 2.0 95.5
CI 10421 Unitan 87.34 L6.9 33.3 99.0a 4.3 89.3b
CI 13667 Zephyr 83.34,  51.0 28.3 2.5 .5  91.0b
AZ 31817 Hembar 80.40  47.6 31.8 99.0a 6.0a 8L.8b
CI 13827 Shabet 77.43 0.5 33.0 99.0a 7.0a 90.8b
CD 591, Centennial 76.74 51.0 27.0b 0.0 0.0 96.5
CI 6398 Betzes 75.56%  49.8 33.5 99.0a 8.0a 84.3b
CI 11868 BetxHaisaII2xPir 7155-60 73.71%  52.0 3.0 48.5 1.5 92.8
CI 9558 Piroline 67.05%  52.0 32.0 99.0a 4.0 93.8
MT 72654 Erectoides Betzes IT 64.58%  50.7 27.3b 73.5 L.8a 84.0b
J.[— Check Veriy o
¥ Varieties yielding significantly less than the check (.05)
a Values significantly more than the check
b Values significantly less than the check
x 775 0.4 30.8 65.2 3.8 89.9
F - values for variety comparison 3.30%¥ 0.0 6., 21311, 228810, 4% 10,85%%
S.BE.x L.35 0.0 .99 12.32 .85 1.55
L.s.D. (.05) 12.64 0.0 2.87 35.76 2.47 Lob9
C.V.% 5.62 0.0 3.20 18,91 22.38 1.72

"{
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Table L Agronomic data from the western Montana off station irrigated barley
nursery grown in Lake County on the James Fleming farm, Pablo, Mont.
in 1970. Experimental design - random block, four replications.
Planting date: April 28, 1970 Harvest date: August 31, 1970
Size of plot: 16 sq. ft.
PP
CI or Yield Test Wt Plant % Sev %
State # Variety __ Bu/A _Lbs/Bu__Height Prev (0-9) Plump
CT 10083 Ingrid/ 55.17  51.2  23.5 27.3 1.3  93.0
CI 13667 Zephyr 52.08 50.1 22,0 10.0 2.0 92.0
CI 6398 Betzes 50 .80 50.0 24,8 99.0a 5.0a 83.3b
CI 13827 Shabet 47.92 L9.g 25.5 59.8 L4.3a 89.0
CI 9558 Piroline 47.30 51.6 24,0 37.3 2.0 93.
MT 7265/ Frectoides Betzes II 43.20 49.8 22.3 L44.8 2.8 77«55
CI 11868 BetxHaisaII2xPir 7155-60 42.80 51.6 23.3 M5 1L1b 91.5
CI 10421 Unitan 39.17 45.6 2.5 43.5 2.8 91.5
CD 5914 Centennial 32.70 48.6 19.0b 2.5 ) 96.5
AZ 31817 Hembar 29.07 L3.8 21.0 .0 .0 81.8b
I/ Check variety
a Values significantly higher than the check (.05)
b Values significantly lower than the check (.05)
x Lb .0 49.2 22.8 37.1 2.2 89.0
F-value for variety comparison 1.84 0.0 3.86%% 5,963k, 82%% 11 ,15%%
S.E.x 6.22 0.0 .96 12,18 .70 1.83
L.9:D. (.05) N.S. 0.0 2.89 36.70 2.10 5.50
Cc.V.% 15.41 0.0 2.38 30.19 1.73 L.52
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Table 5 . Agronomic data from the western Hontana off station irrigated bar-
ley nursery grown in Sanders County on the Deihl Ranch, Plains,
Montana in 1970. Experimental design - random block, four reps.

Planting date: April 29, 1970 Harvest date: August 25, 1970
Size of Plot: 16 sq. ft.

CI or Yield  Test Wt. Plant B
State # Variety . Bu/A. Lbs/Bu. Height Plump
CI 11868 BetxHaisaII2xPir 7155-60 47.39 7.5 21.5 43.0
MT 72654 Erectoides Betzes IT 4 .05 L6.7 27.0 26.8a
CI 13667 Zephyr 38.33 L1 25.0 50.3
CD 5914 Centegil}al 33.54 L1y .0 2.0 71..0
CI 10083  Ingri 32.98 16.3 26.8 49.3
CI 6398 Betzes 31.42 43.5 30.3 18.5
CI 9558 Piroline 31.10 L5.4 27.3 375
AZ 31817 Hembar 25.57 43.0 22.0 61.5
CI 10421 Unitan 16.04% 43.0 26.0 48.0
1/ Check variety
¥ Varieties yielding significantly less than the check (.05)

a Values significantly more than the check (.05)

b Values significantly less than the check (.05)

Precipitation: April 29 thru August 25 = 5.93 inches
x 33.5 L .7 26.6 44.0
F - value for variety comparison 2.95% 0.0 2.14 8.76%x¢
S.BE.X 5.16 0.0 L. 5.28
L.5.D. .05) 16.27 0.0 N.S. 16.23
Cc.V.% 15.39 0.0 6.67 11.98
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Table 8 . Sumary of agronomic data from nurseries grown in Western Montana

in 1970.
G.I. or Tocation?
_ Variety _ ___State MNo. Station Ravalli TLake Sanders X ____Renk
TIED BU/A
Hembar AZ  36LT 67.8 80.4 29.1 25,6  50.7 10
Centennial ch 5914 76.0 76.7 32.7 33.5 54.7 7
Zepher 13667  68.7 83.3 52.1  38.3 60.6 2
Ingrid 10083 75.): 88.9 55.2 33.0 63.1 : |
Unitan 10421 80.0 87.3 39.2 16.0 55.6 6
Piroline 9558 6..8 67.1 7.3 31.1 52.6 8
Betzes 6398 66.1 75.6 50.5 3L.4  55.9 5
Shabet 13827 67.8 7.4 47.9 35.0 57.0 L
Tirectoides Betzes IT MT 72654 58,2 6L.6 143.2 M 52.5 9
Betxiaisall 2xPiroline 11868 747 73.7 42.8 L. 59.7 3
L.S.D. Bu/acre 21.8 12.6 N.S. 16.3
c.V. & 11.17 5,62 15.11 15.4
TEST WT. LBS/BU.
Hembar AZ 31817 1.6 41.6 L43.8 13.0 44.0 10
Centennial CD 5914 L8.5 5.0 48.6 4.0 48.0 L
Zepher 13667 Lty .6 51,0 50.1 Wi 47.5 6
Ingrid 10083 46.0 52,3 51.2 L6.3  48.9 2
Unitan 10421 L5.7 L46.9  L45.6 4L3.0 45.3 9
Piroline 9558 L .8 52.0 51.6 L5.4  L48.5 3
Betzes 6398 L5.3 49.8 50.0 L3.5 L47.2 8
Shabet 13827 45.6 5.5 49.8 43.2  47.3 7
Erectoides Betzes IT MT 72654 43.0 50.7 49.8 L6.7T  47.6 5
Betslaisa ITI 2xPiroline 11868 L5.2 52,0 51.6 47.5 49.1 1
SIEVE SIZE 6/6L
Hembar AZ 31217 Th 82 82 62 75.0 3
Centennial CD 5914 83 97 97 71 87.0 3
Zepher 13667 L, 91 92 50 69.3 7
Ingrid 10083 70 96 93 49 77.0 2
Unitan 10421 68 89 92 L8 74.3 L
Piroline 9558 60 9L o 38 1.5 5
Betzes 6398 50 84 a3 18 58.8 9
Shabet 13827 5k 91 a9 35 67.2 8
Trectoides Betzes II HT 72654 LO 8l 78 27 57.3 10
Betx{aisall 2xPiroline 11868 5L 93 92 43 70.5 6

1/ location by county



Ks 1()8
AJJ

2
o, [
TITLE: Winter barley trials
PROJECT Small Grains Investigations MS756
PERSONNEL : A. J. Jarvi, R. F. BEslick, Cooperator
LOCATION . Northwestern Montana Branch Station, Uniform Winter Barley Nursery

in Field No. -2, Uniform Winter Hardiness Nursery and Composite
Cross material in Field No. R-6b.

DURATION Indefinite
OBJECTIVES 1. IDvaluate adaptability of winter barley varieties developed out-

side of liontana.

2. Recycle composite cross bulk populations to improve winter sur-
vival in the population and to select agronomically desireable
types for possibly new varieties.

3. [stablish a hybrid system in winter barley based on the balanc-
ed tertiary trisomic system.

PROCIEDURLS General - All winter barley plots were grown under dryland condi-
tions following a fallow season. Fertilization consisted of 200i//A

of 16-16-16.

Uniform Winter Barley Yield Nursery consisted of /4 row plots in a
RCB design with A replications. This nursery was seeded in Field E-2 on September
29, 1969. Yield was taken from 16 sq. ft. from the center rows.

The Uniform inter Hardiness Nursery consisted of single row plots
12 ft. long in a RCB design with two replications. This was planted on September
26, 1969 in Field R-6.

Composite cross material was drilled with a conventional grain drill
with a 6 spacing between rows on September 25, 1969 in Field R-6.

RESULTS AND DISCUSSION :

Uniform Winter Barley Yield Trial. 'Alpine' the check variety was
the highest yielding entry at 91.1 B/A (Table 1). Winter survival in this nursery
was fairly good. Test weights were about normal. In general it appears that the
winter types are more resistant to lodging than spring barley. The variety 'Luther’
which vzs derived from Alpine by means of a chemical mutagen is shorter and has in-

creased lodging resistance.

Winter survival data of winter hardiness nursery are presented in Table 2.
Very little winter killing was present in the nursery with 80% of the spring variety
ITpebi' surviving. This nursery was not harvested for yield.
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Regults and Discussion (con't):

Five pound lots of seed from male sterile plants were collected from three
generations of the lorld Collection X ms,composite cross. Two pounds of seed from
the most advanced generation (F5) was exposed to 800 rad fission neutrons in order
to induce translocations. About one-fourth of this seed was planted here in Octo-
ber 1970 and the other three-fourths was to be planted at Tuscon, Arizona. This
seed was harvested from male sterile plants so the seed will be either heterozygous
or homozygous for the male sterility and with an appropriate translocation, the
desired balanced tertiary trisomics could be developed. Bulk samples were also
harvested from all three generations discribed above. Five pounds of the F5 gen-
eration was sent to the loccasin station for additional winter hardiness screening.
Also seed from both the male sterile and the bulk of the most advanced generation
(F5) were planted for another cycle of natural selection and recombination.
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Table 1 . /lgronomic data from uniform winter barley nursery grown in Field F-2
on the Northwestern liontana Branch Station in 1970. Ixperimental
design - RCB with four replications.

T Hiens of four replications _______

Yield Test Winter Height Lodging Date

—— e e et - -

 Veristy ___CLMo. _ B/A_ Veight Sur.® Tnches 7 Headed
AlpineY/ 9578 911 4B.5 98 39 Ly 16042
Luther 13340 89,2 18.0 95 31 0 170
Olympia 6107 85.2 19.0 98 37 3 170
Schulyer 11887 82.8 48.0 93 28 0 164
iich., 62-434-3 82.1 19.0 98 35 18 162
N.Y. 6005-18 81.7 149.5 95 32 11 155
N.Y. 6005-19 81.0 49.5 98 22 0 154
Mich. 62-434-22 79.5 50.0 100 30 0 160
Ky. 66-7-83-1294 13876 78.5%  49.5 938 3l 0 152
Kentucky 1 6050 78.0% L9.0 100 39 75 160
N.Y. 6005-15 75.9% 51.0 100 32 0 160
Hudson 8067 T 2% 50.0 93 36 6 159
Lakeland 13734 73.2% L9.5 93 2L 0 164
Reno 6561 72.7% 48.0 100 35 63 155
Mo, B-475 9168 70 .8% L46.0 98 35 50 157
Ho. B-1773 70 .8% L9.5 55 37 63 158
lo. B-1590 69.6% 49.0 90 37 69 156
liich. 62-448-2L 68 . 6% 49.5 100 30 0 157
OAC 1IB36-18 13872 67.9% L7.0 78 31 25 162
Harrison 10667 67.5% 49.0 838 30 0 160
Okla. 5633806 13853 67 .0% L7.5 98 34 0 160
OAC WBL2-7-1 13873 65.9% 47.0 90 31 0 164
N.J. 5B02-6-2 - 62, 7% L9.5 85 35 31 156
Purd. 572LAT7-1h4-L 62,.2¥% L6.5 93 21 25 155
Kans. 66217 61 .6% 49.0 35 32 21 158
Jefferson 11902 57 9% L5 as 33 0 158
Kearny 7580 57.2% L6.5 95 35 75 159
Barsoy 11904, 55 7% 50.0 80 24 25 146
o, B1899 5L.5% L8.5 100 35 Ll 152
Purd. 5924A7-14-1 5. 5% 4L7.0 a8 22 3 158
Okla. S-633815 13654 5.2% LL.5 98 36 6 156
Knob 11910 50 0% L3.5 78 28 3 152
% 70.1 L8.5 92.1 31.9 2.6 158.4

1/ Check Variety

2/ Days from January 1

¥ significantly less than check variety at the 5% level for yield.
C.V. = 6.3%, L.S.D. 0 5% =12.31 B/A

ANOVA for Yield

Source D.F. M.S.
Replications 3 133.30 N.S.
Varieties 31 4,87 .30%%
Error 93 76.55
Total 127

N.S. Non-significant at .05 level of probability
L Significant at .0l level of probability
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Table 2 . 1969-70 Barley linterhardiness nursery grown in Field No. R-6b on
the Northwestern Montana Branch Station.
Entry i T TSwrvival (peb.)
Mo. _ CINo. . .  YVariety . _ .. Rep. 1l _ _ Rep. 2 . Ave.
;1 6031 Tern. Vinter (checlc) 60 100 30
2% 6561 Reno m 20 902-/
3 Ks. 66217 90 m 0%/
A Ks. 65111 100 90 95
5 Ks. 66160 100 80 90
6% Ks. 66200 {(a) 90 60 75
T Ks. 66201 (a) 90 100 95
8 13855 Okla. S-6337.7 80 80 80
9 Okla. S-65352L 50 50 50
10 Okla. S-653537 m 40 10/
11 6031, Tenn. Vinter (check) 90 80 85
12 6051 Mo. Ly. Bdls. 100 100 100
13 9168 Ho. B-4T5 100 100 100
14 lio. B1590 100 90 95
15% llo. B1891 (b) 100 90 95
16% lo. B1790 (¢) 90 90 90
175 ilo. BLEO7 (d) 90 100 95
13 10667 Harrison 90 20 55
19 11902 Jefferson 90 100 95
20 Purd. 5924A7-14-1 90 100 95
21 6034 Tenn. Winter (check) 20 90 85
22 Purd. 5924A7-14-h (e) 100 100 100
23 Va. 65042-33 100 80 90
2l Or. 6818 100 ) 90
25% or. 6832 (f) 100 80 90
26 936 Trebi 20 80 80
27% Tsogenic) VV (g) 100 80 90
20% pair) v (g) 100 70 85
29% Isogenic) WV (h) 100 30 90
30% pair) vv (h) 90 100 95
ol 6034 Tenn. Winter (check) 90 m 90/
32 Isogenic) VW (i) 90 100 95
33% pair) wv (i) 100 90 95 ,
3 Isogenic) 00 (3) m 100 100%/
35% pair) oo (J) 90 9 %0
36% Isogenic) 00 (lk) 90 90 90
373 pair) oo (k) 9 100 95
36% Isogenic) 00 (1) 100 100 100
JPk pair) oo (1) 100 100 100
LO% Belts. 68-1447 (m) 80 60 70
11 6034 Tenn. Winter (check) 90 80 85
L2 Belts. 68-1448 (m) 100 80 90
L3% Isogenic) 00 (n) 80 80 80
Ll pair) oo (n) 70 70 70
¥ New entry this year e i N

1/ One plot missing.

Average figure is survival of a single plot
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Table 2 . (con't)
Entry T Survival (pet.)
MNo. . CINo. ... . Verdety ___ . ... Rep. 1L . __ _Rep. 2 _fve.
L, 5% 13874 0AC 1B55-7 (0) 100 0 95
Lé* 13875 OAC 1/B60-14 (p) 90 90 90
L7 1442 Kharkof (wheat) 100 100 100
LE 7580 Kearney £ a0 85
L9 Nebr. 62204 100 100 100
50 6050 Kentucky 1 1 90 90t/
51 6034 Term. Winter (check) 90 80 85
52 5529 Dicktoo 100 80 90
53 12218 Blackhawk (wheat) 100 n 100/
5L Harrow 9 100 90 95
55 Harrow 12 80 90 35
56 111973 Harrow 14 90 80 85
57 N,Y. 6005-15 100 70 85
50% N.Y. 6005-17 (q) 90 100 95
59 1.Y. 6005-18 100 100 100
60 N.Y. 6005-19 100 100 1Q0
61 603L Tenn. 'finter (check) 80 80 80
62 6728 "Tong 100 100 100
63 11887 Schuyler 90 100 95
6l Mo. B1766 100 100 100
1969-70 Berley !linterhardiness Nursery
Parentage or origin of new entries
(2) Rogers x Kearney (B6,7)
(b) CI 9243 x Ludwig (E15)
(¢) TFranger x Ludwig ()
(d) CI 9224 x Ludwig (m7)
(e) Kearney 6 x Kenbar 5 X Ky. 1 Ax Comfort x Purd. 1101 3x Ped. 38 x
Chevron 2x Bolivia 7x Harrison (E22)
(f) Olympia x Dicktoo (E25)
(¢) TIsogenic pair for 2-row (227) vs. b-row (E28) Khayyam x) Remo
(h) Tsogenic pair for 2-row (£29) vs. 6-row (E30) Khayyam X2 Randolph
(i) Isogenic pair for 2-row (£32) vs. 6-row (E33) Khayyam X2 Randolph
(j) Isogenic pair for normal (E34) vs. orange lemma (Z35) or. lem. X b Khayyamn
(k) TIsogenic pair for normal (E36) vs. orange lemma (E37) or. lem. x 8
(1) Isogenic pair for normal (E38) vs. orange leuma (B39) or. lem. x gﬂo. B-475
(m) Iverson 1 x& Mo. B-475 (E40,42)
(n) Isogenic pair for normal (E43) vs. Orange Lemma (B4)) or. lem. X é» Mo. B-475
(o) Purd. B466AL-17-15-15-4 X Dover (EL45)
(p) Purd. B46611-17-15-10-17 x Dover (E46)
(q) Traill x Hudson

T
1.8

AJd
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TITLE: Small Grains Investigations
PROJECT : Spring Oats MS 756
YEAR: 1970
PERSONNEL : Leader - Vern R. Stewart

Cooperator - R. F. Eslick
LOCAT ION Northwestern liontana Branch Station, Field No. Y-8
DURATION Indefinite
OBJECTLIVES: To determine the adaptation of new and introduced oat varieties.

SIGNIFICANT FINDINGS*

Cayuse and OT 714 were high yielding entries with yields over
150 bushels per acre.

Basin over an eight year period is a higher yielding variety than
Park, Rodney and Garry.

FUTURE PLANS: Continue small scale variatal testing in cooperation with several
Pacific Northwest states.

MATERTALS AND MITHODS:

Standard nursery procedures were used in the variety testing pro-
gram. A randomized block design was used for both nurseries, four row plots rep-
licated three times. Two dryland nurseries were grown oi the station in 1970.
The Uniform nursery which is grown throughout the Pacific Northwest, consisted of
25 entries. In the small Montana nursery there were 10 entries.

RESULTS AND_DISCUSSION:

Mean yield of the Uniform Northwestern States llursery was 133.6
bushels/acre which is about 10 bushels below 1969 yields. Yield range was 102.22
to 167.7L bushels/acre. Lodging throughout the nursery was severe and no attempt
was made to get this information for individual varieties. This lodging in part
is caused by a root rot organism.

Using Cayuse as a check, twelve entries were significantly lower in yield in-
cluding the variety Park. Table 1.

Yield data from the Intrastate Nursery was found to be non-significant for
yield. Yields ranged from 112.85 bushels/acre to 147.17 bushels/acre. Basin and
Cayuse were the two leading varieties. ILodging was severe in this nursery also.
Table 2.

Using Park as a long term check and comparing those varieties grown three or
more years, Basin, Glen, Orbit, Cayuse, Sierra, ID 654547 and Fraser are higher in

yield. Table 3.

|==2
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Table 1 Agronomic data from the dryland Uniform Northwestern States oat
nursery grown on the Northwestern Montana Branch Station, Route 4,
Kalispell, Montana in 1970. TField No. Y-8. Experimental design -
random block, three replications.
Planting date: May 6, 1970 Harvest date:  September 11, 1970
Size of plot: 16 sq. ft.

CI or T "Y¥ieli  Test .. . Days Jen.l  Plant
State No. Verietr Bu'l. _ Lbs./Fu. _to Hesdinz __Height
oT T1L Pende];lj Glen 167.74 33.83 185a L1,.0
CI 008263  Cayus 158.68  31.97 183 42.7
ID 352807  CI 5345 x 2 Anster (63) 155.43  30.80 186 43.3
ID 635100 63AB5100-1 Cx20 2x Saxsi 150.80 29.40 189 L3.3
CI 00534  Basin 148.74  32.80 189 45.3
CI 007652 Glen 147.99 30.23 183a 48.0a
CI 007706 Sierra 142.80 29.37 18La 43.7
CI 17989 Harmon 142.3C 36.13 188 52.7a
D 654547 65ABL 547 Park x Russell 138.42 35.37 191 51.3a
D 637868  63AB7868 Rodney x Shelby  136.04  30.97 186a 42.3
oT 717 Pendek x Glen 134.98 30.43 184a L42.7
CI 007811 Orbit 133.98 31.10 186 47.3
CI 006661  Rodney 132.17  30.87 188 50.3a
CI 001145 Victory 131.23 33.40 189 50.7a
I 631668 Albion x Newbton 2xVictory  131.17 33.13 187 L5.3
ID 352801 CI 5345 x 2 Anster (63) 130.73 29.50 186a 46.7
CI 008318 Fraser 129.67% 30.93 189 47.0
OT 000611  Kelsey Manitoba 127.60%  29.83 186a 46.0
CI 002027  Gopher 127.42%  32.47 183 43.3
CI 006611 Park 127.10%  33.40 190a L5.3
CI 007561 Lodi 126.98% 33.87 188 50.0a
D 654602  65ABL602 Park x Russell 122,60% 31.20 188 40.7
CI 002611 Bridger 121.42% 29.83 190a 50.0a
CI 002053 Markton 120.48% 31.03 186a 47.0
CI 002874 Minn. II-22-220 119.79%  30.47 188 1.0
WS 099541  Wisc. x 995-4~1 Wisc. 117.98%  30.63 189 L6.7
GI 008304 Minn. II-54-109 HMinn. 114415 31.03 180a 1.7
0OA 12333 0al23-33xCD38202xVictory 102.22%  31.00 181la 39.7
1/ Check variety
¥ Varieties yielding significantly less than the check (.05)

a Velues significantly different from the checlk
x 133.6 31.6 186.6 45.6
FP-value for variety comparison 2.11%¢  2,06%% 27 .65%% 5.33%%
S.E.x 9.94 1.2, .52 1:52
1.5.D. (.05) 28.18 3.51 1.48 4,30
c.V.% T Ly 3.92 .28 3.32
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Table 2 . Agronomic data from the dryland Intrastate Oat Nursery grown on
the Northwestern Montana Branch Station, Route 4, Kalispell in
1970. TField No, Y-8, Ixperimental design-random block, three
replications.
Planting date: May 6, 1970 Harvest date: September 11, 1970
Size of plot- 16 sq. ft.

CI or Yield  Test {/t.  Days dan.l  Plant
State No. _ Variety __ _ Bu/A. __ Ibs./Bu. __to Heading  Height _
CI 005346  Basin 147.17 33.60 190a bh.3a
CI 008263 Cayuse;/ 143.55 30.90 188 h0.3
CI 002027 Gopher 1/1.73 32.37 191a 50.0a
CI 002611  Bridger 136.86 33.17 186a .72
CI 007706 Sierra 136.61 28.03a 186a 45.0a
CI 008318 Fraser 131.42 30.07 185a 47 .0a
CI 006611 Park 125.04 3L.50 188 46.0a
CI 006662 Garry 123.79 33.63 183.a 43.0
ID 004547  Park x Russell 65AB45LT7  116.29 30.70 189 L6.7a
CI 006661 Rodney 112.85 31.40 19la 49.7a
1/ Check variety
a Values significantly different from the check

x 13L.5 31.8 187.7 L5.7
F-value for variety comparison .95 L 72%% 5.,75%% b 96%
S.E.x 11.99 91 3L 131
L.5.D. (.05) N.S. 2.7 1.02 3.89
c.V.% 9.12 2.87 18 2.87

cTY
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TITLE - Winter Wheat
PROJECT Small Grains Investigations MS 756
YEAR: 1970
PERSOMNEL - Leader - Vern R. Stewart
Cooperator - G. A. Taylor
LOCAT ION: Northwestern Montana Branch Station and several off station loca-
tions throughout western Montana which will be identified in the
manuscript.
DURAT TON- Indefinite
OBJECTIVES: 1. To obtain the information necessary for making varietal re-

cormendations and evaluating new varieties and selections.

2. To conduct a breeding program in northwest Montana designed to
produce high yielding varieties with particular emphasis on
the acceptable quality and resistance for dwarf bunt and stripe
rust. Other agronomic characteristics such as straw strength,
winter hardiness etc., will be evaluated in this program.

SIGNIFICANT FINDINGS

1. Crest was the leading hard red entry in yields.

2. Most lines with 35 or more inches of straw are too weak for
effective production and harvest in this area.

3. The Burt x PI 178383 line continues to provide good resistance
to dwarf smut and stripe rust.

FUTURE PLANS: Plans for 1969-70 include regular yield nurseries and assistance
in the overall state breeding program.

MATERIALS AND METHODS:

Standard nursery procedures were used in all of the variety test-
ing programs. A randomized block design was used having four to six replications.
Data obtained were  yield; plant height; test weight; disease and lodging. Nur-
series grown were  Intrastate Winter Wheat Nursery at the Northwestern lontana
Branch Station in Field E-2; Western Regional Hard Red Winter Wheat Nursery grown
on the L. B. Claridge farm, northwest of Kalispell in a dwarf bunt area; Uniform
White Wheat Nursery grown at the Nortiwestern Montana Branch Station in Field E-2.
The off station nurseries were located in Ravalli, Missoula, Lake, Sanders and

Mineral Counties.

Precipitation rates were recorded beginning April 17, until harvest. Small
rain gauges were set up in locations adjacent or near the research plot. These
were read by the farmer cooperator during the growing season. Gauges were lo cated
in Ravalli, Sanders, Lake and lMineral counties. There was not one set up in Miss-
oula County because the plot was located in the vicinity of the airport.

Plots were harvested with a power harvester.
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RESULTS AND DISCUSSIONS -

Intrastate Hard Red Winter Wheat Nursery

ID 5006 was the highest yielding entry in this nursery, being sig-
nificantly higher in yield than Crest which is used as a check. ID 5006 is quite
susceptible to dwarf smut in another location. No smut readings were made in this
nursery because of severe lodging throughout the study. ID 5006, WA 4836, Wanser
and McCall displayed the most straw strength of the entries in the study. Table 1.

Table 2 is a ten year table of varieties grown in the above named nursery.
Two long term checks have bzen left out for the past two years. Thus there is
only Cheyenne left. McCall, Wanser and Crest are cqual or better in yield than
Cheyenne. However, McCall and Wanser are highly susceptitle to dwarf smut. Crest
is highly resistant to both dwarf smut and stripe rust.

Western Regional Hard Red Winter Nursery

Stands were fair in this nursery in spite of the late date of seed-
ing (September 30). Only Delmar was found to be significantly less in
stand than Cheyenne which is used as a standard.

Dwarf smut was found in &ll entries except the Burt :z PI 178383 lines and
ID 0027. A very light rate, .5% was found in Crest.

Yields were mot significantly different in this study, however MT 6827 was the

highest yielding entry. This line is somewhat late in maturity and could account
for the lower test weight. See Ta le 3 for completed tabulation of data.

Uniform White Wheat Nursery

Tialds in tliis oarsery were about average. Luke was the highest
yielding entry. Only a light rate of dwarf smut was noted. Paha (CI 14485) and
Yamhill, new releases along with Luke, were quite high in dwarf smut. Nugaines
end Paha were about equal in smut percentage.

Luke was significantly higher in yield than Nugaines as were OR 631305. Com-
plete agronomic data are found in Table A.

A summary of eight years yield data from this nursery is given in Table 6.

Omar is used as the long term check. Based on six years data Moro is 110% of Omar
at this location. Several of the newer entries are somewhat superior to Omar.

Missoula County

Yields were about average for this location, with a yield range of
36.8 bushels/acre down to 17.8 bushels/acre. Very dry conditions exsisted at seed-
ing time and emergence was slow but uniform. Generally, the white wheat out yield-
ed the hard red entries with Omar being the highest yielding entry. This yield
was significantly higher than Crest, the check variety. Stands were low in the
herd red entriss which a0 doutt accouats for tho jield reduction in this group.
Moro and Omar were highest in stand percentage. Table 7.



RESULTS_AND DISCUSSION (con')

Ravalli County

Yield data from this study were not statistically significant.
Dry conditions throughout the growing season plus low fall moisture no doubt ac-
courts for these type result. Some uneveness in soils and stands contribute to

the high C.V. Table 8.

Lake County

Moro and Crest were the leading varieties in yield at the Lake
County location. The mean yield for the nursery was 41.6 bushels per acre. The
Burt x PI 178383 lines lodged quite severely, as did most of the lines with PI
178383 as one of the parents. Test weights were light by 2 pounds on the lines
with PI 178383 as one of the parents. See table 9 for complete details.

Sanders County

Yields in this nursery were about or above average for this loca-
tion. Stands were generally very good. Weeds (species unknown at this writing)
were very heavy in the nursery, but didn't seem to affect production. Wanser is
the highest yielding entry, but is not significantly higher than Crest, the check
variety. Test weights are very low in this nursery. For this the author could
see no apparent reason. Table 10.

Mineral County

An unsatisfactory seed bed at seeding time plus a severe infesta-
tion of cheatgrass resulted in this nursery being abandoned.

In Table 11 are the yield data in summary form from the four off
station locations harvested. Crest is the leading hard red entry this season, com-
pared with 4th in 1969. loro is the leading white entry as it was in 1969.
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Agronomic data from off station winter wheat nursery grown in
Missoula County on the Alvin Goodan farm, lMissoula, Montana in
1970. Experimental design - random block, four replications.

Table 7 .

Planting date: September 22, 1969  Harvest date* Aug. 6,1970
Size of plot: 16 sq. ft.
Toimd
CI or Yield Test Wt Plant 7 Sev. &
State No. Variety Bu/A. Lbs/Bu. Height Prev 0-9 _ Stand
CI 13072 Omar 36.79 59 .4 26.3 0.0 .0 73.8
CI 13842 1McCall 35.86 59.0 21.8 57.5 2.8 58.8
CI 13968 Nugaines 33.94 60.6 24.0 0.0 .0 73.8
CI 13740 Moro 33.21 56.6 2,.5 0.0 .0 83.8
Mr 6829 Burt/}'} 178383 101-1200 30.41 58.8 2,.0 56.0 5.5 61.3
CI 13880 Crestd 29.93 59.1 20.8 67.3 4.3 58.8
CI 8885 Cheyenne 29.88 59.4 29.0 92.3 4.3 55.0
MI 6826 Burt/PI 1783 4-1192 29.38 57.5 2,.8 37.5 3.8 55.0
CI 13442 Delmar 28.63 59.3 30.3 59.8 4.5 58.8
MI 6827 Burt/PIL 178383 14-1202 28.16 58.0 25,3 18.8 3.8 63.8
CI 13844 Wanser 28.06 59.1 27.0 26.3 1.3 68.8
CI 14484 1k4//53/0din/3/CI 13431 24.33 58.4 23.3 0.0 .0 56.8
MI 6828 Burt/PI 178383 13-1201 24.11 57.0 23.3 2.5 .8 57.5
CI 12930 Westmont 22.93% 60.2 2.3 26.3 3.3 418.8
CI 14580 Bridger 19.78% 0.0 25.5 63.3 4.5 18.8
CI 13670 Winalta 17.76% 0.0 .5 26.3 3.3 60.0
1/ Check variety
¥ Varieties yielding significantly less than the check (.05)
X 28.3 58.7 25.1 33.3 2.6 61.6
F - value for variety comparison L, 96%¢ 0.0 11,258 ), 36%%
5.70%% 1,90
s.E.x 2.44 0.0 67 1415 .82  6.79
L.3.D. 6.94 0.0 1.92 40.30 2.32 19.33
GV, § 8.60 0.0 2.69 42.44 31.27 11.02
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Table 8 . Agronomic data from the off station winter wheat nursery grown on

the L. B. McFadgen farm in Ravalli County at Stevensville, Montana
in 1970. Ixperimental design - random block, four replications.

Planting date: September 22, 1969 Harvest date: August 5, 1970
Size of plot® 16 sq. ft.

CI or Yield Test Wt Days Jan.l Plant
State No. _ _ Variety Bu/A Lbs/Bu to Heading Height
cI 13670 Winalta 27.18 59.2 161 26.8
CI 13880 Crest 26.11 57.1 157 22.3
CI 13968 Nugaines 25.73 58.0 169 21.3
CI 13740 Moro 2L.L1 54.2 167 21.8
CI 13442 Delmar 24,11 58.0 162 25.8
CI 1384,  Wanser 23.98 56.5 161 24.3
CI 12930 Westmont 23.21 58.2 159 2.8
CI 8885 Cheyenne 22,20 58.4 163 24.8
MT 6829 Burt/PI 178383 101-1200 21.48 54.8 161 22.0
MT 6828 Burt/PI 178383 13-1201 21.11 S5h.7 159 24.3
CI 13842 McCall 20.86 57.3 161 21.0
CI 13072 Omar 18.51 0.0 168 20.5
MT 6826 Burt/PI 1783 4~1192 17.53 0.0 161 21.5
CI 14580 Bridger 16.61 0.0 163 21.0
MT 6827 Burt/PI 178383 14-1202 16.03 0.0 160 20.5
CI 14484 14//53/0din/3/CT 13431 14.98 0.0 168 18.3

X 2.5 56.9 162.5 22.3

F - value for variety comparison 2.07 0.0 0.0 S99
S.h.x 2.65 0.0 0.0 1.20
L.S.D. {.05) N.S. 0.0 0.0 3.55
C.V.% 12.32 0.0 0.0 5.36
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Table 9 . Agronomic data from off station winter wheat nursery grown in
Lake County on the Walter Mangles farm, Polson, liontana in 1970.
Experimental design - random block, four replications.

Planting date: September 23, 19
Harvest date: August 13, 1970
Size of plot 16 sq. ft.

— e e e e S . e 8. S

Lodging
CI or Yield Test Wt Plant % Sev.

State No. Variety Bu/A. Lbs/Bu. Height Prev. 0-9
CI 13740 Moro 54.69 56.2 30.3 28.8 1.8
CI 13880  Crestl/ 19.72  58.3 28.8  84.8 6.5
CI 13072 Omar 47.29 58.4 31.8 273 L.5
CI 13968 Nugaines 45.99 60.0 27.0 0.0 .0
MT 6826 Burt/PI 1783 4-1192 L .8l 56.3 31.5 72.0 kb
CI 3885 Cheyenne 43.81 60.6 33.5 4.5 3.8
MT 6828 Burt/PI 178383 13-1201 4L3.26 58.4, 33.0 74L.0 4.0
CI 14484  14//53/0din/3/CI 13431  42.56 59.0 28.3 0.0 .0
CI 13842 MeCall L1.54 59.3 31.3 29.8 1.8
CI 14580  DBridger J1.46  6L.8 34.0 %.0 3.8
MT 6827 Burt/PI 178383 14-1202 L0.34 56.8 33.0 83.5 5.3
CI 13670 Winalta 38.09 60.8 33.5 99.0 1.8
MI 6829 Burt/PI 178383 101-1200 37.99 58.3 29.8 89.8 5.0
CI 13844 Wanser 33.31% 59.4 3.5 2.3 1.0
CI 13442 Delmar 33.16% 60.6 32.3 18.8 2.0
CI 12930 Westmont 27.91%* 60.5 28.8 2.3 3.3
1/ Check variety
% Varieties yielding significantly less than the check (.05)

x 1.6 59.0 3.1 L9.1 2.9

F - value for veriety comparison 2.67%%¢ 0.0 3.23%¢  5,31%%5, 9L

5.E.x 4L..07 0.0 1.18 14.77 .79

L.S.D. 11.59 0.0 3.37 42.06 2.25

C.V.% 9.77 0.0 3.80 30.08 27.64
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Table 10 . Agronomic data from the off station winter wheat nursery grown in

Sanders County on the Jack Marriman farm, Hot Springs, Montana in
1970. FExperimental design - random block, four replications.

Planting date September 23, 1969 Harvest Date: August 6, 1970
Size of plot: 16 sq. ft.

— S w8 i e ——

SO po—
CI or Yield Test Wt Plant g » %

Sev
State lo. Variety Bu/A Lbs/Bu Height Prev  0-9 Stand
CI 13844 Wanser 29.33 56.2 29.5 8.8 2.5 95.8
CI 13670 Winalta 26.78 58.6 .0 7%.3 1.3 99.0
CI 13842 McCall 26.51 5§7.2 27.8 89.5 2.8 86.3
CI 13740 Moro 26.46 53.0 30.0 78.3 4.5 83.8
CI 13880 Crestl/ 26.43  56.0 28.0 94.5 3.5 96.0
MT 6829 Burt/PI 178383 101-1200 25.13 55«2 28.3 92.0 3.8 92.0
€I 13072 Omar 25,03 55.3 28.3 28.8 2.0 92.3
CI 8885 Cheyenne 24.48 57.8 29.0 91.8 2.8 95.8
CI 14580 Bridger 24.01 53.1 29.5 91.8 3.5 93.5
CI 13968 Nugaines 23.86 56.5 22.8 0.0 .0 95.8
MI 6826 Burt/PI 1783 4-1192 23.81 55.3 29.8 99.0 3.8 88.8
CI 14484 14//53/0din/3/CI 13431 23.61 51,2 25.3 13.8 .8 86.3
MT 6827 Burt/PI 178383 14-1202 23.13 5.8 28.3 93.5 2.5 92.5
CI 12930 Westmont 22,83 59.8 27.8 64L.5 3.0 81.3
CI 13442 Delmar 20.91%  56.5 30.5 51.0 3.3 83.8
Mr 6828 Burt/PI 178383 13-1201 20.83%  5L.7 27.8 92.0 3.3 92.3

1/ Check variety
¥ Varieties yielding significantly less than the check (.05)

X 2L .6 56.2 28.1 7.0 2.7 90.9

F - value for variety comparison 2.47% 0.0 L.26%% 5 L6%83.56%  1.60
S.E.x 1.1 0.0 .93 13.36 .63 4.18
1.8.D. (.05) .02 0.0 2.65 38.06 1.8 11.92
c.V. ¥ 5.74 0.0 3.31  10.04 23.45 L4.60
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Table 11 . Yield summary of winter wheat variebies grown in western lMontana,

1969-70.
T T T T T T Teld B/ ]
CIor —____Location by Counties
State i __ Variety ______ Missoula Ravalli Take Senders ___x _ Rank
13880 Crest 29.9 26.1 L9.7 26.4 33.0 1
8885 Cheyenne 29.9 22.2 43.8 24.5 29.9 3
13442 Delmer 28.6 24.1 33.2 20.9 26.7 10
12930 Westmont 22.9 23.2 27.9 22.8 2L.2 12
13844 Wanser 28.1 2.,.0 33.3 29.3 28.7 6
13670 VWinalta 17.8 272 38.1 26.8 9.5 7
13842 lcCall 35.9 2.9 1.5 26.5 H.2 2
14580  Bridger 19.8 16.6 41.5 241 25.5 1l
MT 6826 Burt x PI 178383 29.4 17.5 Ly .8 23.8 28.9 4
MT 6827 Burt x PI 178383 28.2 16.0 40.3 23.1 26.9 9
MT 6826 Burt x PI 178383 24.1 2.1 43.3 20.8 27.3 8
MT 6829 Burt x PI 178383 30.4 215 38.0 25,1 28.8 5
13962 Nugaines 33.9 25.7  16.0  23.9  32.4 i/
13740 Moro 33.2 2Lk 54.7 26.5 34.7 1w
1,484  14//53/0din/3/CI 13431 24.3 15.0 42.6 23.6 26,k LW
13072 Omar 36.8 13.5 47.3 25.0 31.9 3w
x 28.3 21.5 1.6 24.6
F - Value for variety comparison 4.96%% 2.07 2.67% 2.47%
s.E.x 2.4 2.65 L.07 1.41
L.S.D.(.05) 6.94 N.S. 11.59 L.02
c.V.% 8.60 12.32 9.77 5.74
1/ w= white wheat ranking
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TITLE: Spring Wheat
PROJECT Small Grains Investigations MS 756
YEAR 1970
PERSONNEL Leader - Vern R. Stewart
Cooperators — F. H. licNeal and M. A. Berg
LOCATION: Northwestern Montana Branch Station - Field No. Y-8. Off
station locations as listed in the manuscript.
DURAT TON - Indefinite
OBJECTIVES - 1. To determine the adaptability of new introduced spring wheat

varieties and selections by comparisons with recommended variety.
2. Study the semi-dwarf strains of spring wheat for use under

irrigated conditions.
3, To aid in basic genetics research in spring wheat and the

overall breeding progranm.

SIGNIFICANT FINDINGS:

1. In general, semi-dwarf types were higher in yield than stan-
dard varieties.

2. CA 6903, a semi-dwarf, was outstanding in the Western Region-
al Nursery.

3. CI 13736 was the highest yielding variety grown in Western
Montana in 1970, but is very late in maturity which is a
definite draw back.

FUTURE PLANS- To continue to evaluate spring wheat varieties. To aid in the
total breeding program in Hontana. To study semi-dwarf strains
of spring wheat for irrigated conditions.

MATERTALS AND METHODS:

Standard nursery procedures were used in a variety testing pro-
gram. Nurseries were grown in four row plots, four replications. A randomized
block design was used for all nurseries. All station nurseries this season were
located in Field Y-8 at the Northwestern llontana Branch Station. The nurseries
grown were: Advanced Yield Nursery, containing 30 entries; the Western Regional
White Spring Wheat Nursery, containing 27 entries; the Isogenic Height Level Nur-
sery, 5 entries (four located off station) the Yield Component Yield Nursery, 27
entries and the Protein Yield Nursery, 18 entries. Tiller counts, kernels/head,
500 kernel weights were secured on the protein yield nursery and the yield compon-
ent study. Tillers were counted in 16 linear feet of row and 25 heads selected at
random were used to determine seeds per head. Four off station nurseries consist-
ing of 16 entries were seeded in Lake, Missoula, Sanders and Ravalli Counties.

A1l studies were harvested with a small power harvester and threshed with a
nursery type thresher (Vogel).



-16- 2

RESULTS _AND DISCUSSION:

Advance Yield Nursery

Twenty entries in this nursery were significantly higher in yield than Sheridan
which was used as the check. The semi-dwarf types were for the most part the high-
est yielding lines and lodging resistance was excellent in most of the semi-dwarf
lines except Pitic 62, IT 6539 and Bonanza. Nine entries all semi-dwarf exceeded
80 bushels per acre in this study. Severe early lodging in Fortuna and Sheridan
no doubt accounts for the low yields in these two varieties. Based on agronomic
data MT 6903, MT 6902, MT 6865, MT 6868 and MT 6723 are entries that should be given
additional consideration. None of the commercial entries were outstanding in per-
formance, however Bonanza a DeKalb entry was the highest yielding of this group.
Table 1.

A summary of 10 years date of the /dvance Yield nursery is given in Talle 2.
The semi-dwarf are far superior to Sheridan and Thatcher for the most part. For-
tuna is 119 percent of Sheridan, 109 of Thatcher, based on 6 years data. TFor the
three year period MT 6723 is 130 percent of Sheridan and 118% of Thatcher, Era for
a 2 year period is 140% of Thatcher and 149% of Sheridan. These two varieties have
real possibility for use in Western lMontana.

Western Regional White Wheat Nursery

CA 6903 is the high yielding entry in this nursery and has a maturity date sim-
jlar to Idaed 59, and is highly resistant to lodging. Springfield(ID 0019)and
ID 0015 were lower in yield than last year. 1D 0015 was very late and had a very
low test weight. Springfield (ID 0019)has fair test weight, but did not out yield
Tdaed in this years nursery. Lodging and stripe rust were severe, however rust
rates were not recorded. Table 3.

Tn Table 4 is found data for ten years on wheats grown in the Western Regional
Nursery. Varieties are compared with Lemhi and also with Idaed 59. There are sev-
eral entries that are far superior to the checks in yield. Maturity of varieties
is a critical factor in many of the entries, however these data are not included

in Table L.
Off Station

0f the four nurseries planted only two were harvested. The nursery in Missoula
County was dropped because of a high infestation of Canada thistle. The nursery
in Sanders County was not harvested because of uneven stands and growth. This was
due in part to a soil condition and inadequate irrigation.

Ravalli County
Tn this location ID 0015 was the leading entry for yield, but had a very low

test weight due to the lateness in maturity. This nursery was harvested a little
on the green side, however Sheridan had a good test weight. Table 5.
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Results and Discussion (con't)
Lake County

ID 0015 was high in this location as it was in Ravalli County. Test weights
were low in both ID 0015 and ID 0019, but ID 0019 is a slight bit higher. Five
entries were significantly higher in yield than the variety Sheridan. Table 6.

In 1970 the top three yielding varieties were CI 14555, CI 13736 and Pitic 62.
A1 three were low in test weight and quite late in maturity. CI 13736 was very
late as was Pitic 62. Table 7.

Isogenic Height Nurseries

Significant results were obtained in two of the four nurseries. At the station
the medium types were significantly higher in yield than Centana and in Ravalli
County the medium types were highest in yield but only one bushel higher than
Centana. The nurseries in Sanders and Lake Counties were not significantly differ-
ent in yield.

Plant heights were all found to vary significantly at all locations as would
be expected with this material.

Kernel weights were significantly different in all locations. Medium is the
heaviest of the entries. Complete data for these studies are seen in Table 8 thru
11. Table 12 gives a sumnary of these data.
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Table 1 . Agronomic data from the advanced yield nursery grown at the
Northwestern Montana Branch Station, Route 4, Kalispell, in 1970.
Field No. Y-8. Experimental design - random block, four reps.
Planting Date: May 6, 1970
Harvest Date: September 10, 1970
Size of Plot 16 sq. ft.
Lo
CI or Yield Test Wt Days Jan 1 Flant Sev.
State # Variety Bu/A _ Lbs/Bu. to Heading Height Prev. 0-9
MT 6903 Si/3/Mrnl0/Bvrllh//5%Cnt 87.68%  58.1 185 37.0b 0.0b 0.0b
ID 0018 Tzpp/Sonora 6L 85.68%  56.6 18% 39.3b 27.5b 2.0b
MT 6902 7327/3/NLO/Bvrli//5%Cnt 85.03%  57.2 187a  38.3b  0.0b 0.0b
MT 6865 B52-91/3/N10/BlL//l¥*Cnt 8L.65%  55.1 184b  38.0b 0.0b 0.0D
MT 6868 B52-91/3/N10/Bl4//l*Cnt 8L4.05%  57.2 18% 37.0b 0.0b 0.0b
CI 13927 Pitic 62 82.48% 54.3 189a 38.5b 78.8 6.3
CI 13986 Era 82.23% 58.8 187a 36. 10.0b 2.5b
MT 6339 Ftr/3/Nrnl0/Bvrll//5%Cnt 80.25%  58.2 1872 39.5b  71.C  4.0b
MT 6723 NrnlO/Bvrll//6%Cnt 80.23%  58.2 186 35.8b 0.0b 0.0b
DK 1 Boncnza 79.70% 58.2 185b 33.8b 71.0. 7.8
CI 13985 Fletcher 78.03%  57.7 188a  36.0b 10.0b 1.0b
SB 8 Dekalb SB8 77.23%  59.0 185  35.8b 0.0b 0.0b
MI 6901 Ceres/3/NLO/Bvrli//L¥Cnt 75.47%  56.2 186 39.0b 20.0p 2.0b
MT 6830 Si/3/Nrml0/Bvrlh//5%Cnt 74.05%  56.3 184b 37.0b 0.0b 0.0b
ND 6579 Fta/61-107,56579 71.32 57.9 185,  42.8b 62.0b 4.0b
MT 6834 Si/3/Nrnl0/Bvrll//5%Cnt 70.60%  56.4 1850  39.3b 42.3b 2.0b
RL 4200 Neepawa 70 J40% 57.4 185b  43.5b 15.0b 2.0b
CI 13958 Waldron 67.10%  55.4 184b  44.0b 32.5b 2.8b
CI 13775 Manitou, R.L. 4159 66,92% 57 & 185 44.3b  51.0b 5.3b
MT 6905 B59-3/Sheridan 66.22%  53.6 186 40.0b 85.8 8.3
WO 1812 World Seeds 1812 65.95% 56.9 184b 31.0b 46.0b .5b
CI 13768 Leeds 61,.00% 58.6 185 L8.0 69.5 6.8
WO 1809 World Seeds 1809 60.57%  54.2 180b 31.3b 84.5 7.5
SB 6 Dekalb SBb6 57.746%  52.9 180b 31.5b 63.5b 6.3
MT 6851 B52-91/Fir 55.89 5547 186 L7.0 80.8 5.5b
CI 10003 Thatcher 55.47 56.3 185 4,2.8b 98.0 L4.0b
CI 13333 Wells 53.67 5.6 186 48.8  99.0 8.5
CI 12974 Centana 5277 57.1 187a L5.3p 94.3 7.5
CI 13773 Polk . 50,22 57.5 186 6.5 82.3 6.3
CT 13586 Sheridant/ 15.72  55.6 186 L7.8 99.0 9.0
CI 13596 Fortuna 41 .86 51.0 186 43.3b 99.0 8.8
MT 681 MNrnlO/Bvrlk//Cnt/3/L*RS 38.6L L7.9 186 36.0b 99.0 8.0
MT 6812 NrnlO/Bvrlk//Cnt/3/1FRS__35.66 47.9 186 41.0b  99.0 8.0
1/ Check variety
¥ Varieties yielding significantly more than the check (.05)
a Values significantly more than the check
b Values significantly less than the check
x 67.5 55.9 185.2  39.8  51.2 4.
F - Value for variety comparisonl2.82#¥ 0.0 24 366 31, 15%¢ 10.75%%
10, 5L
S.E.x .13 0.0 3.6 .88 11.66 1.0
1.S.D. (:05) 11,57 0.0 1.02  2.48 32.69 2.8
C.V.% 6.12 0.0 .20 2,22 22.76 24.19
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Table 3 .

grown at Northwest
Montana in 1970.

=20~

block, four replications.

Planting date:
Harvest date:

lay 6,

1970

September 10, 1970

Agronomic data from the western regional spring wheat
ern Montana Branch Station, Route 4, Kalispell
Field No. Y-8 Experimental design - random

Ks

nursery

Size of plot: 16 sq. ft.
- Days o Lo

CI or Yield Test Wit Jan 1 to Plant Sev.
State if Variety ___Bu/A __ Ibs/Bu. Heading Height Prev. 0-9 _
CA 6903 Azteca F67 87.95% 57.9 181b 34.3b 0.0b 0.0b
CA 6901 Inia 66 79.30%  58.3 181b 33.3b 0.0b 0.0b
CI 13736 Burt x Kf, 58-2025 77.13%  54.5 193a 42.3 41.3b 3.5b
MT 6723 MNrnlO/Bvrll//6%Cnt 7537 57.8 187a 37.5b 2.5b  .5b
CA 6902 Tobari 66 73.27 56 .0 183a 34.8b 25.0b 2.0b
CI 14587 TZpp/Sonora 6. 70.37 56.3 185a 38.0b 52.5b 4.5
ID 0035 Tzpp/Sonora 6L 67.92 56.7 186a 38.5b 50.0b 5.3
UT256006 Swn/L/lee/3/N10/Bvr//Ut 67.05 57.0 184a 35.8b 71.0 5.5
ID 0028 MNenlO/Bvr//Tk/3/2%Cnt 66.60 57.4 183b 0.8 80.8 2.8b
OR 6713 Idaed/Burt//Idaed 59 64.90 57.0 185a 42,0 52.0b 1.3b
CT 14588 Aberdeen.jelection 64.32 51.4 190a 37.5b 32.5b 4.0
CI 13631 Idaed 5 59.82  55.5 182 42.0 99.0 6.8
CA 6907 Opal 59.42 52.3 191a 45.5 87.3 6.3
OR 672 Idaed x Burt, 19-1 57.09 54.6 185a 39.0b 85.8 3.8
WA 5652 Henry/Burt, Sel 65-2 56.69 56.5 139a 49.0 98.0 6.0
CI 10003 Thatcher ) 56 .67 56.0 186a .3 99.0 4.3
CI 14589 Aberdeen Selection 54.32 59.3 187a 36.3b 51.0b 5.0
UT254002 Svn/L/Lee/3/N10/Bvr//Ut 53.09  50.7 193a 36.0b 78.3 8.0
ID 0020 Aberdeen Selection L8.94 59.7 187a 37.0b 77.5 8.0
CI 1697 Baart 40.312  54.6 188a 45.3 99.0 9.0
WA 5651 Marfed Mutant 6278 38.19-% 59.5 190a 42.8 99.0 9.0
ID 0036 Gaines/Lemhi 53 36.11:-2- 43.5 187a 36.3b 73.3 6.0
WA 5658 Marfed Mutant x 6135-1 33.315 51.4 190a 45.3 99.0 7.5
WA 5488 K337/Ao//Koelz7941566-9 29.61%  47.1 188a 42.5 99.0 7.0
CI 1115 Lemhi 29.1115 L8.5 189a Lh.3  95.5 8.5
CI 11919 Harfed 26.46%  50.3 189a 43.8 99.0 8.5
CI 4734 Federation 18.43% 43.2 ___ 191a L,.8 96.8 7.8
1/ Caeck variety
¥ Varieties yielding significantly more than the check
2/ Varieties yielding significantly less than the check
2  Valne- eienificantly more than the check
b Values significantly less than the check

x 55.3 54.2 186.9  40.3 68.3 5.2

F-Value for variety comparison 10.26%% 0.0 77 .36¥%% 20,98%% 5,83%k5, 88

S.E.x 5.69 0.0 37 .92 13.78 1.15

L.S.D.(.05) 16.03 0.0 1.05 2.59 38.78 3.24

C.V.% 10.30 0.0 .20  2.28 20.18 22.10
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Table 5 Agronomic data from off station spring wheat grown in Ravalli
County on the Robert Symth farm, Corvallis, Montana in 1970.
Experimental design - random block, 4 replications.
Planting date: Apring 28, 1970
Harvest date:  August 27, 1970
Size of Plot: 16 sq. ft.

CIor Yield Test Wt. Plant
State No. Variety Bu/A Lbs/Bu. Height
ID 0015 Aberdeen Selection 62.35% 50 .80 27.75a
CI 13927 Pitic 62 62.25% 53.00 29.75a
CI 13736 Burt/Kf, 58-2025 58.37 58.10 28.75a
ID 0019 Aberdeen Sel. Springfield 56.14 51.90 25.75a
MN 6261 Era 51.02 58.50 27.25a
UT 256002 svn/L/Lee/3/Nrnl0/Bvr// U 50.62 53.30 24.25a
CI 14193 Red River 68 47.69 60.30 27.25a
MT 6834 Si/B/MHni.?/Bvrlh//S*Cnt L7.57 59.20 34.50a
CI 13586 Sherid 46.7L 61.00 4z.25
DK 1 Bonanza 46.27 58.20 26.75a
MT 6723 Nrnl0/Bvrll//6%Cnt 45.16 56 .70 28.50a
MT 6830 Si/3/Nrnl0/Bvrll// 5%Cnt 44,09 57.50 28.75a
CI 13631 Idaed 59 42.04 59.20 33.25a
CI 10003 Thatcher L1.46 58.50 36.00a
Wwo 1812 World Seeds 1812 37.74 59.20 2l .25a
CI 13596 Fortuna 33.91 58.90 34.00a
I7 Check variety N
¥ Varieties yielding significantly more than the check (.05)

a Values significantly less than the check
X L48.3 57.1 29.2
F - value for variety comparison 3.83%¢ 0.0 14.56%"
S.E.X L.19 0.0 1.27
L.s.D. (.05) 11.92 0.0 3.62
C.V.% 8.66 0.0 L.25
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Table ) . Agronomic data from off station spring wheat nursery grown in

Lake County on the James Flemming farm, Pablo, Montana in 1970.
Experimental Design - Random Block, /4 replications.

Planting date: Apring 28, 1970
Harvest date: September 17, 1970

Size of plot- 16 sq. ft.

CI or Yield Test Wt. Plant
State No. Variety Bu/2 Lbs./Bu. Height
Ip 0015 Aberdeen Selection L7 .25% 56.90 25.50a
ID 0019 Aberdeen Sel. Springfield L7 .22% 58.50 24.50a
CI 13736 Burt/Kf, 58-2025 41.,11% 59.40 30.50
UT 256002 svn/4/Lee/3/Nrnl0/Bvr//U 40 .05% 55.60 26.00a
MN 6261 Era 38.55% 60.50 25.00a
MT 6830 Si/3/Nrnl0/Bvrls//5%Cnt 32.38 59.80 25.50a
DK 1 Bonanza 32.14 57.80 22.25a
CI 13927 Pitic 62 32.11 55.00 25.25a
MT 6834 Si/3/Nrnl0/Bvrll//5%Cnt 31.58 60.60 30.25
CI 13631 Idaed 59 31401 58.50 25.50a
CI 14193 Red Rivvei 68 30.71 60.00 26.50a
CI 13586 Sherid 28.88 60.00 32.00
CI 13596 Fortuna 28.61 58.50 33.25
MI 6723 Nrnl0/Bvrll//6%Cnt 7.7 59.50 26.00a
CI 10003 That cher 26.2% .00 30.50
Wwo 1812 World Seeds 1812 25.21 .00 22.75a
1/ Check variety
% Varieties yielding signifcantly more than check

a

Values significantly less than the check

x 33.8 58.7 27.0

F - value for variety comparison 4. 10%% 0.0 16.77+%%
S.E.x 3.43 0.0 .80
L.s.D. (.05) 9.76 0.0 2.29
c.V.5 10.13 0.0 2.98
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Table 8 . Agronomic data from dryland isogenic height level nursery grown on
the Northwestern Montana Branch Station, Route 4, Kalispell in 1970.
Field No. Y-8. Experimental design - random block, four replications
Planting date: May 6, 1970 Harvest date: September 10, 1970
Size of plot: 16 sq. ft.
Yield ~ Test Wt.  Jan. 1 to  Flant Kernel -
Variety Bu/A Lbs/Bu. Heading _ Height  Weight Heads/16".
Medium 70.50% 58.20 136 36.5 16. &Jy 70L4.25
Short 48.82 51.60 1872/ 2502 15.27 709.25
Centana - Gheckl'/ 46.22 58.00 186b 43.0 16.77 554.25
Tall 4h2.74 58.40 18 5 1.8 17.00 607.25
Fortuna — Check  34.61 58.40 18 130  20.92¢  583.00
1/ Check variety o
¥ Variety yielding significantly more than the check (.05)
a/ Values significantly greater than the check (.05)
b/ Values significantly less than the check (.05)
% 148.6 56.9 185.6 37.8 17.4 631.6
F value for variety
comparison 5.99% 0.0 L7 .18%% 10.56%% L7 .48%F 3.06
S.E.X 5.46 0.0 15 .36 3 40.65
L.3.D. 16.48 0.0 L7 T7.27 9k N.S.
c.V.% 11.25 0.0 .08 6.23 La77 6.4k
Table _9 . Agronomic data from irrigated isogenic height level nursery grown “n
Ravalli County on the Robert Symth farm, Corvallis, Mont. in 1970.
Experimental design ~ random block, four replications.
Planting date:  April 28, 1970 Harvest date: August 27, 1970
Size of plot: 16 sq. ft.
o Yield Test Wt. Plant Kernel
Variety Bu/A. _______ Lbs/Bu __Height Weight L
Medium 62.97 60.0 30.25 17.02%/
Centana - Checky 61.62 22.0 39.25 18.25
Tall 57.19 2.0 37.75 17.
Short 48.%%/ 58.4 22. 50-? 15.47,
Fortuna - check 1, . 2/ £0.8 35752/ 20.822/
1/ Check variety
¥ Varieties yielding significantly less than the check (.05)
a/ Values significently greater than the check (.05)
b/ Values significantly less than the check (.05)
> 4 55.0 60.6 33.1 17.9
F value for variety
comparison 8,063 0.0 60 .63%%* 85.52¥%%
S.Eli 2.87 0.0 .% .ﬂ
LOS.DI 8-83 O-O 2.71 065
C.V.% 5.2l 0.0 2.65 1.18
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Table 10 . Agronomic data from isogenic height level nursery located in Lake
County on the James Flemming farm, Pablo, Mont. in 1970. Experi-
mental design - random block, four replications.
Planting date: May 15, 1970 Harvest date: September 17, 1970
Size of plot: 16 sq. ft.
Yield  Test Wt.  Plant — Lodgi Kernel
Variety Bu/A Lbs/Bu Height Prev. & Sev.(0-9) eight
Centana - Checi/ 28.53 62.60 29.50 48.75 5.25 16.07
Medium 27.31 61.20 24.2 0.00y .00 15.60
Short 26.06 59.20 17.7 7.50—/ 1.0 12.7
Fortuna - Check 25.66 62.00 .75 99.0 8.00 13.82
1/ Check variety
Values significantly greater than the check (.05)
b/ Values significantly less than the check (.05)
% 27.00 61.5 26.8 45.9 L.l 14.8
F value for variety
comparison 61 0.0 39,55 10, 50%% 10.15% 8.06%%
S,E.X i L4 0.0 .93 13.12 1.10 49
L.S.D. N.S. 0.0 2.85 LO.43 3.38 1.5
c.V.% 557 0.0 3.46 28.55 26.40 3.33
Table 11 . Agronomic data from isogenic height level nursery grown in Sanders
County on the Diehl Ranch, Plains, Mont. in 1970. Experimental de-
sign -~ random block, four replications.
Planting date: April 29, 1970 Harvest date: August 25, 1970
Size of plot: 16 sq. ft.
o Yield Test, Wt. “Plant Kernel
____Variety Bu/A Lbs/Bu. Height Weight
Gentana - Check  30.89 59.60 39.25, 13.70
Medium 30.36 59.20 28.00%) 12,.07
Tall 28.11 59.20 34,50/ 13.47
Short 2.7 58.80 21.00—/ 12.57
1/ Check variety
a/ Values significantly greater than the check (.05)
b/ Values significantly less than the check (.05)
x 27.0 59.3 3.8 14.5
F value for variety
comparison 1.70 0.0 23, Lb¥¥* 38, L3¢
S.Eni 3028 O-O 1:51 038
L-SDD- NOSI 0‘0 I‘-.65 1016
C.V'.% 80% 000 3'&) '95
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Table 12 . Sumary of the isogenic height nurseriés grown in Western Montana

in 1970.
o T ___Location - ”
N.W, Br. Ravalli Lake Sanders
Variety Station County County _ County X
YIELD BU/ACRE
Medium 70.50 62.97 27.31 30.36 L7.79
Centana - Check L6 .22 61.62 28.53 30.89 11.76
Tall L2.7h 57.19 27.63 28.41 38.99
Short L5.82 18.9L 26.06 20.71 36.13
Fortuna 34,61 L. 2L 25.66 2..66 32.29
TEST WT. 1BS/3U.
Medium 58.2 60.0 61.2 59.2 59.7
Centana - Check 58.0 62.0 62.8 59.6 60.6
Tall 58.4 62.0 62.4 59.2 60.5
Short 51.6 58.4 59.2 58.8 57.0
Fortuna 58,1 60.8 62.0 59.6 60.2
PLANT HEIGHT/INCHES
Medium 36.50 30.25 26..25 28.00 29.75
Centana - Check 43.00 39.25 29.50 39.25 37.75
Tall 11.75 37.75 2.75 34,50 36.19
Short 25.00 22.50 17.75 21.00 21.60
Fortuna 43.00 35.75 31.75 36.25 36.69
KERNEL VEIGHT/GRAMS

Medium 16.80 17.20 15,60 14.07 15.u0
Tall 17.00 17.87 15.47 13.47 15.95
Short 15.27 15.47 12.77 2.5 14.02

Fortuna 20,92 2 .82 13.82 18.52 18.52
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TITLE: Small Grains Investigations
PROJECT: Triticale - Rye MS 756
YEAR: 1970
PERSONNEL ° Leader - Vern R. Stewart
Cooperator - Feed Grain Research Committee
LOCATION: Northwestern Montana Branch Station, Fields A-2, E-2
DURATION : Unknown
OBJECTIVIS - 1. To compare wheat, oats and barley with triticale

2. Evaluate winter rye varieties
SIGNIFICANT FINDINGS -

1. Cougar - high yielding rye, more pounds per acre than wheat
this year.

2. Wheat, oats and barley are superior to triticale in production
of feed grains.

FUTURE PLANS:  Unknown at this writing.

MATERTALS AND METHODS:

Standard nursery methods were used in this testing program.

The rye was grown as part of the winter wheat nursery, being placed
at the end of each replication. It was replicated six times. It is reported here
rather than in the wheat section of the annual report. It contained five entries.

The triticale study contained five entries, oats, barley, wheat
and two triticale varieties. These were grown under dryland conditions in a ran-
domized block design. Iach species was harvested when it was ripe.

RESULTS AND DISCUSSION:

Rye - Cougar was the highest yielding entry and was higher in yield
than the highest yielding wheat. Wheat yield was 1,580 1bs/acre and Cougar 4802
1bs/acre. There was a high rate of ergot in &ll entries. Stands were poor in
Antelope and Pearl, which was caused from low germination. Table 1.

Triticale — Oats yielde ! .z “ost grain jer acre (LLT7T¢) of the
five entries in the study. Both triticale entries were lowest in yield of all
entries. Table 2. Armadillo 50 had a high level of ergot and Batger 73 a light
level. These data indicate that present triticale varieties are not equal to
wheat, oats or barley for production of feed grains.

14

e



145

Ks
VRS
L

os*r 0g°H 9°A°D
2°6 9TS(60°) *a°s*1

- — e T e e —

90Td/SU=I) PTOTL

=T *ON PTeTd O0L-696T
4 9qno¥ ‘UOTAEBAS YOUBJE BUBRUOJ UIOJSOMURION OU3 38 UMOIT SoT1eTJeA oLl SATJ WOXJ B98P dTwouoady  °

—— e —

e —

o LOT'€ 966°€LT X'q'S
6°89  §¢8¢ X
8'T 66 8° LS 8°9¢ £°78 el L8l YTL  98L €lg 008 L8 00L
8¢ 66 L*8$ 0°95  8'T9 €9 LLS 66S 605 99§ LSS 29 0BS
8°¢c 66 L*09 L°SS 16 €98c LU 6ST  s8%  9sh €9 L9  €9¢
0°T 88 9°09 A T°19 6EVE  ELS  TO9 Tl 956 LES  2ES 29
G* 99 294 6°Ms L°98 2o 008 294 299 168 9L 206 LS8
"ASG Aodd g AUSTeH  JuPten /e /sS4l X 9 ¢ W & ¢ i 9%Ed
SUTSpOT] queTd  383] PTOTX

——

67T MoUoOTUON  9ZOL I

64T eCoTeyuy  G2OL Il

25T JOTIUOLY  2OL Il

esT Tread  £20L Il

6T aednop  zeol Lil

T TR Gt A LT3
Burpeal

*euequUO ‘TTedSTTRY

[ —

T °TdBL



14

-
hy

Vs

o

gs e

z* % °A°D
G* 0 e T AN (S0°) *a's 1
08°36 TTEOW® Teoe” X°q's
#T1°99  wT9°TE #3Q9°8g  uosTaedWOd JOF eNTRA -~
€26€ 9°E T'9LT X
-0¢z peyssauy seTpunq PUE TEC W) /T
—_ = ; . ‘peysesyy puE 9 /T
30318 Aazoy e 8° L H86C 0'9€ 0°2LT 0§ OTTEPaWXY ST2OTTAL
30518 JY3TT \mﬁm 9° 09 965¢€ 6" LE G ELT €L aedy3g 9TROTITAL
"A8G )-tAdad L6 BUTIpOT JTiEe o' 9% ge8e ¢ He 8°GLT UzqTUq LaTa2g
fZEe 0°29 GeLM 0°2€ 0" 6LT 2Iy Yeay i
[ETEe A LLAT 8°2z€ 0°08T senfeq 8980
s3aeuey 188403 0} ng/sq1 v/saT 1YIToH JuTpeeq 0% AQSTaBN doxp
Tuep sfeq  24i 389L PISTE _ __AURTd T uep sfeq
*9F *bs 9T  :qo1d JO 9ZTS OL6T ‘T L=l -99®p FuTUETd
- suorqeoTTded Jmoy ‘YoOTq WOpUBL - USTSep TequewTJed¥g ‘2-y "ON PTOTd 'OL6T UT BUSquol ‘TTedST BY
‘47 aqnoy ‘uoTqeAS YOoUBJG BUBQUOL UIS1SSMUION oYU} 3B umMoxs Lpnas 9TEOTATJI} WOLF BIBD o Twou0a3y T aTqEL



147

TITLE Fertilizers on Winter Annuals

PROJECT : Small Grains Investigations (756)

YEAR 1970

PERSONNEL : Vern R. Stewart

LOCATION: Rotation R-1-8, Northwestern Montana Branch Station
DURATION - Indefinite

OBJECT IVES To measure the long term effect of fertilizers in a field

rotation with winter cereal crops.

MATERIALS AND IMETHODS :

#11 applications of fertilizers were made with field equipment
as in seeding and harvesting.

Rates used are found in table I.

RESULTS AND DISCUSSION:

Rainfall for the growing season was 20.99 inches, the annual
average is 19.36. Harvest weather was excellent which resulted in a high gquality

crop.

Yield in R-1b is somewhat less than the untreated area, but per-
haps is not significent. Weed control was not complete in either R-1b or R-2b.

Protein levels were higher in all fertilized plots, except R-7b,
which will have to go unexplained.
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Table 1 . Yield of winter annuals grown in rotation R, Northwestemrn
Montana Branch Station, Kalispell, lontana in 1970.

Field Fertilizer " Rate Lbs/A  Crop Test Wt Protein
_No. _ Acres Type _ILbs/A N P K Variety Yield Lbs/Bu s
R1b  2.65 16-30-0 200 32 40 0 Crest? 361 60 12.7
R-2b  2.95 0-0-0 O 0 O 0 Crest 39.4 60 1.5
R-3c 3.3 16-20-0 200 32 40 O MNugaines¥ 145.5 60 o
R-4b 3.1 16-20-0 20 32 4 0 COCrest 60.7 60 32.3
R-5b 3.3 16-20-0 200 32 40 O Crest 62.3 60 12.0
R-éby 1 16-16-16 200 32 32 32 Alpine‘-*/ 50.0 —_— —
R-7b 3.3 16-20-0 200 32 4O O Crest 56.3 60 1.2
R-8¢ 3.1 16-20-0 200 32 40 0O Crest 5.2 60 13.5

1/ Only about % acre of field cut for yield.

2/ Crest: a hard red winter wheat

3/ Nugeines: a soft white winter wheat

I/ Alpine  Winter barley
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TITLE : Potato yield trials and seedling evaluations
PROJECT : Potato Investigations IS 757
PERSONNEL - A. J. Jarvi, Cooperators: J. V. Dunse, H. N. Metecalf,
0. U, McCarver
LOCATION - Northwestern Montana Branch Station
DURATION : Undeterminec
OBJECTIVES - Bvaluation of virus-free Gem with other grower stocks.
Evaluation of some commercial varieties, screen seedlings
and select desirable types derived from the liontana potato
breeding program.
PROCEDURES A11 trials were planted in field X-3 with 300/ of 16-20-0 applied

per acre. Di-Syston was applied with the fertilizer. Yield
trials were planted in RCB with replications with plots consist-
ing of 3 rows, 30 feet long, 42 inches between rows and 9 inches
between drops. Seedlings were planted in 42 inch rows as units
(units = tubers derived from one seed) with 9 inch spacing within
units, 3% feet between units and 9 feet between materials from
different crosses.

RESULTS AND DISCUSSION

The data from the yield trial comparing virus-free Gems with five
grower sources of Gems are presented in Table 1. No significant differences were
found in stend counts, yield of .No.l's or yield of No.l's adjusted for stand counts.
The mean in yield of No.l's was 335.1 cwt/A and a range of 23 cwt. The virus-free
Gem ranked Ath in yield of No.l's. The distribution of tuber types from the vari-
ous seed sources is presented in Table 2. The non-significant heterogeneity Chi-
squere indicated the distribution of various tuber types is not different from the
various sources of Gems. In fact, the high probability of .90-.95 for the hetero-
geniety Chi-square indicates that the distributions are very similar.

Data from the potato yield trial involving four varieties are pre-
sented in Table 3. No significant differences in stand counts were observed with
relatively poor stands in all cases due to deteriated seed pieces used for plant-
ing. Norchip yielded significantly less No.l's than the other three varieties.
Analysis revealed that the regression yield on stand was not significant so no ad-
justment of No. 1 yields for stand counts were made. Distribution of various tuber
types is presented in Table 4. The heterogeneity Chi-square with a probability
.005 indicates considerable deviations in the distribution.

Progeny from 15 crosses from the Bozeman breeding program were
grown for the first time under field conditions. About 30 selections were saved
from this seedling material for further evaluation. These materials had been se-
lected for high specific gravity prior to planting.
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Table 1 . Potato yield trial comparing various sources of Gem's, Northwestern
Montna Branch Station, 1970.

e - SR —— -

ilean of Four Repllcatlnns

" Stand Counts  U.S. i1 Total Tubers
Plants/105 sq.ft. 1%-16 oz. Yield 16 oz.+ U.S.;2 Culls Specific
_Seed Source ____ MNuwber _______Owt/A _ Cwt/A __Cwt/A Cut/A Cwt/A Cravity
Skone & Conner 36.50 345.9 366.7 562 3.6 11.9 1.0915
Mangels 37.00 341.0 369.7 13.5 1.0 14.5 1.0893
Jacobson 38.25 340.7 372.9 10.3 2.6 26.L 1.0900
Virus-free 3L.75 332.L 346.4 220 0.0 11.9 1.0888
Small 34.25 327.2 351, .1 7 o | 1.6 20.2 1.0908
Schutter 35.50 323.1 344.3 8.8 3.6 14.0 1.0895
x 36.0/ 335.1 358.5 .3 2,1 16,5 1.090
L.s.D. N.S. N.S.
C.vV. 3.7% 5.1%
ANOVA for stand counts, yield of No.l's and adjusted yield of No.l's.
. _Mean Square s
Source D.F. Stand “Yield No.l D.F. Ad justed
Replications 3 7.930 N.S. 2104.773 N.S.
Varieties 5 8.942 N.S. 316.644 M.S.
Trror 15 5.497 1149.945 1 110379
Total 23
Varieties (adjusted) 5 158.87 N.S.

Table 2 . Distribution of tuber types from various Gem seed sources

———ns —_— e e sl et e o e e

Dlstributlon of Tuber Types

Ii-hoz. brléoz 1603 R ) TCulls
Seed Source Y S S g 4 % -

Skone & Conner 14.7 80.9 0.1 1.0 3.3
liangles 15.8 76.5 3.6 0.2 3.9
Jacobson 2.1 68.3 2.8 QL7 Tl
Virus-free 18.0 73.0 0.6 0.0 3.4
Small 16.7 75.9 1.2 0.4 5.8
Schutter 19.6 72.6 2.6 1.1 L.l

x 17.6 75k 1.8 0.6 L.6

Heterogenity Chi-square = 11.480 with 20df. Probability = .90-.95
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Table 3 . Potato variety trial, Northwestern Hontana Branch Station, 1970.

- e ———— —— e i i i, e

Stand Gount  U.S. lNo.l Total Tubers
Plants/105 sq.ft. 13-16oz. Yield 160z.+~ U.S. 2 Culls Specific

Veriety . Namber _ __ OCwt/A ___ Cwb/h_ _Owt/A __ Cwt/A _ Cwt/A _Gravity
Norgold 26.75 307.0a 3549  43.6 1.2 7.3  1.0883
Norland 23.50 281.3a  316.8  17.6 13.0 7.3 1.0793
Gems 30.75 27h.2a  3Lhk.5  18.1 16.3 39.9  1.0915
Norchip 25.50 195.4b.  362.7 0.0 59.3  107.9  1.0945
x  _26.63 264.5 344.7  19.5 22.5 40.6  1.088k
C.V.sy 5.9 1.6%
y

i/ “lieans followed by the Sane lotter s are mot significantly different at .05
level of probability.

JNOVA for stand counts and yield of No.l's
_Hean Squere

Source D.F.  Stand Yield Wo.l
Replications 3 24,.083 N.S. 21.460 N.S.
Varieties 3 37.417 N.S. 537 . L0
Gem 9 9.917 68.416
Total 15

ANOVA for regression of yield on stand

Source D.E. liean Sguare
Regression 1 186.57 N.S.
Deviation from regression 8 53.65
Total 9

Table L . Distribution of tuber types of four varieties.

o e e A . i Sl et Yt T il Bt i st

" Distribution of tuber Lypes

o 1oz, A4-lboz. 160z.+ U.S. w2 Culls
Vaiety . B BB B £
orgold 8.3 77.0 12.3 0.4 2.0
Norland 3.4 86.4 5.6 L.l 2.3
Gems 18.1 60.3 5.3 L7 11.6
Norchip 4.9 53.9 0.0 16.4 29.7

ﬁ 8-7 6901|' 5-8 6l£|- llil'l'

e i e —— A — - — C—— P ————

— i s

Heterogeneity Chi-square = 104.474 with 12df probability < .005
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TITLE: Miscellaneous Crops

PERSONNEL : A. J. Jarvi, H. N. Metcalf, Cooperator

LOCATION® Northwestern liontana Branch Station

DURAT TON - Undetermined

OBJECTTIVES * Evaluate given species for seed production.

PROCEDURES A11 entries were planted in a single L row plot with rows 20"

long and 127 apart in an observation nursery. The nursery was
planted on a non-irrigated site in Field R-9 on June 2, 1970.

RESULTS AND DISCUSSION -

None of the plantings of Thalictrum olasycarpum emerged even though
seed bed was excellent. Also the planting of Silene conoidea failed to emerge.
The species Daucus aurea produced an excellent stand but was late with plants just
passed the flowering stage at the first killing frost on September 11, 1970. Seed
yields are listed for the entries in Table 1. Camelina sativa and Crambe hispanica
I Tndy' were mature prior to September 11, 1970. Seed was not fully matured in the
crambe 'Prophet', late cow cockle or the forage radish on September 11, 1970. None

of the cow cockle seed was black in color which is an indication of mature seed.

[
HI

2
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Table 1 . Observation nursery of miscellaneous crops planted at the

— - - —

Entry

- B

Thalictrum dasycarpua
Thal:l.ctmm dasycarpun
Thal:l.ct.rwn dasycarpun
Thallctrum dasycarpun
Thal:.ctrmn dasycarpun
Thalictrun desycarpum
_Daucus aurea

Crambe hispanica

Cow cockle

Forage radish

Silene conoidea

ks 153

Add
2
-5=
Northwestern liontana Branch Station in 1970.
T Pounds per Acre
Strain _ ‘Seed:mg Rate _Seed Y:L_e_l_cL )
PI 349316 12 1
PI 349317 12 1
PI 349319 12 1
PI 349321 2 I
PI 349322 12 1
PI 349323 12 1
PI 319403 18 0 /2
1 Indy' 15 480
"Prophet' 15 5L0
Late strain B67 10 660
20 510
! il
A 600

Camelina sativa

e — . — i Bl

1/ To io plants emerged

2/ Mo seed set at first frost




FARM FLOCK REPORT FOR 1970

The sheep inventory for January 1, 1970 was made up of 47 Registered Columbia
ewes, 12 ewe lambs, 2 rams and 8l whiteface ewe lambs for resale as yearlings.

The farm flock was closed out during the 1970 calendar year. Mr. C. W. Roath
had selected the top of the line based on multiple birth records and production
to be transfered to the station at Red Bluff. This breeding line is to be incor-
porated into the program conducted by Mr. Van Horn. The other half of the flock
of breeding ewes were sold to Mr. Gene Dose of Whitefish, Montana. The white
faced yearlings were sold to Mr. Allen Sheldon of Kalispell. Mr. Sheldon is
building a grade flock of Columbia ewes. Lambs were sold thru the lamb pool in

September.

A complete history of the farm flock has been carefully filed, so that any
family can be traced as to heritage if this becomes necessary or desireable.

Total income from farm flock in 1970 was $4863.42.
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