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General Administration

Costs of this fiscal project for 1957-58 which includes travel,
phore, clerical help, expense while at Annual Conference, as well as
salary for the Superintendent when engaged in administrative matters
totaled $2548.%.

A beginning has been made toward placing all fiscal matters as
well as research under approved Montara projects. At present it
appears reasonable to assume that ten research projects will be
needed to describe present experimental work in sufficient detail
and to set forth objectives and means of accomplishment, without
being too wague or general,

Negotiations have been started which it is hoped will lead to
lease of, and eventual purchase of, additional land for the North-
wést Montana Branch Station., It is becoming increasingly difficult
to find space and suitable conditions far station work on ouwr mresent
51 tillable acres.

Most pressing among administrative problems now apparent in
coming months is that of finding ways and means of continuing work
at present levels while one man of a two man staff is on leave
for study.
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Physical Plant a

Fiscal Plant Expenditures for 1957-58 total $2493.17.

Funds from this project supplemented by $4700.00 from a special
fund provided by the 1957 legislature provided one new building for
the station.

The place has been furthur improved by filling and grading
around buildings, construction of a loading dock, and by some
farmstead beautification work involving establishment of beds of
hybrid 1illjes and named iris.

Plans far 1958-59 call for ceiling and insulating the heated
portion of the new building, partitioning off two of fice rooms,
and partially furnishing these so they may be occupied. Even be-
fore this is done the under-roof space is quite usefull.
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General Farm

General Farm Expenditures for 1957 total $2552.44. This
covers cost of lease of farm machinery, tractor fuel, and
general farm labor.

Matters receiving some attention which would improve labor
arnd equipment efficiency include some revision of field arrange-
ment and some adjustments in irrigation mroceedure.

Lquipment items which would add materially to gereral farm
operations include a gasoline tank and measuring pump, a fanning
mill of sufficient capacity far cleaning the seed grains produced,
and truck scales far accurate determination of farm plot yields.

Plans for the coming year call for establishment of additional
pasture for sheep.
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General Services and Consultation

Costs of this project for 1957-58 total $316.72.

This includes costs of the Progress Report, participation in meetings,
assistance in demonstrations and time spent on radio talks and reports of
various kinds including field day.

Staff members have participated in 19 public meetings where talks or
reports covering some phase of the station work have been made to some 848
persons.

Fourteen radio talks have been prepared for use over from one to four
broadcasting stations.

Eight hundred copies of the Progress Report have been distributed,
chiefly through Northwestern Montana County Agents.

Monthly letters have been sent to forty-five persons.
Plans for 1958-59 contemplate continuance of all forms of
informational distribution now in use as well as accelerated use of

demonstrations in cooperation with county agents.

Following is a list of activities which one or more of the staff members
participated in the-calander year of 1957.

Activity Place Date

western Montana District County Extension

Agent Meeting Missoula January 7
Northwest Montana Branch Station Advisory

Council Meeting Missoula January 7
Western Montana District County Extension

Agent Meeting Missoula January 8, 9
Northwest Crop Improvement Association Great Falls January 31
Fertilizer Dealers School Bozeman Fell?'uary 6, 7, 8
Soils Research Review Conference Bozeman February 12, 13
Northwest Montana Seed and Feed Show Kalispell February 20, 21, 22
Conservation Days Libby March 13
Conservation Days Eureka March 14
Conservation Days Hotsprings March 14
Conservation Days Polson March 20



Activities (Continued)

Activity
Fertilizer Dealers Meeting

Conservation Day

Columbia Sheep Breeders Association
County Agricultural Agency Council
Western Grass Breeders Conference

Central Montana Branch Station
50th Anniversary

Summer Staff Conference

Tour of off-station experimental plots
Sanders County Fair

Missoula County Fair

Dairy School

District Soil Conservation Supervisors
Annual Conference

County Agricultural Agench Council

Agronomy and Soil Advisory Committee

Place
Kalispell
Missoula
Lake side
Kalispell

Bozeman

Moccasin

Huntley

Flathead County

Plains
Mis soula
Kalispell
Polson
Bozeman
Kalispell

Bozeman

Date
March 25
March 27
Jure 24-25
July 1

July 8, 9, 10

July 18
July 19, 20
August 7
Avgust 24
September 4
October 10

October 18

December 2-7

December 9

December 19-20
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Irrigation Investigations

In this seasons work with irrigation rates, an abnormally dry season
furnished the best npportunity afforded in years to compare irrigation
rates under dry conditions. At the same time the dry conditions made
it practically impossible to maintzin irrigation schedules, So, results
this season favor the rate that called for the highest rate of application
at the tims sufficient water was available.

Yield differences wers not in all cases statistically significant, .
However the highest yield of all crops was from the highest rate, and
in the case of potatoes and pasture the yields were significantly higher
for the highest rate. This rste called for the application of .2 inches
per day less rainfall, during the growth period of the crop.

$1219.79 was the cost of this project.
Such significance as was obtained favored the highest rate of irrigation
water application. In other words .2 inches per day less rainfall was

the best schedule of irrigstion rates used this season.

Plans include certain steps to make irrigation water available at
all times to keep up with all rates usasd in this project.

As an indication of irrigation benefits, comparative yields of
dryland and irrigated potatoes with similar treatments is given.

Dp Irrigated
Cwt/Acre Gems with ne Nitrogen 103.87 325.51
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Table VI. Summary of irrigstion data on five crops at three rstes of
irrigstion, Creston, Montana 1957,

Precipitation
Irrigation Rates* Fre- Growth FEvap-
1 2 3 Growth Period oration®¥* 1,S.D.

A.lfa.].f.. 8.33 5-25 120218 NiSl
Irrigation 14.4 10.5 9.3

Precip. plus

irrigation 27.98 24,08 22.88

Yield 3.174 T/A 2.944T/A 2.412T/A
Pasture 8.33 5.56 13,940 L7 T/A
Irrigation 16.4 10.5 11,3

Precip. plus

irrigetion 30.29 24. 39 25.19

Yield 2.459T/A 1.84L9T/A 1.774T/A
Barley 8.33 5.54 13.855 N.S.
Irrigation 11.3 8.1 Le2

Precip. plus

irrigation 25.19 21.97 18.07

Yield 89.47 7h.63 67.95

Corn Silage 8.33 5.56 12.014 N.S.
Irrigation 10.6 8.2 9.0

Precip. plus

irrigation 24.49 22.09 22.89

Yield 8.983T/A 8.915T/A 7.612T/A

Potatoes 8.65 L .49 10.678  13.918

Cwt.

Irrigation 10.9 Le2 5.0

Precip. plus
irrigation 24.04 17.34 18.14
Yield 355.08 337.92 306.24

#See rates for individual crops.
#*Moisture loss from evaporation tank during growth period.
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Fertilizer Investigations
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by
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Introduction

Commercial fertilizers were used during the 1957 growing season
on grains, seed crops, and farages, both on and of f the station. Soil
analysis by county laboratories supplied information as to phosphate
and organic matter levels of the locations,

The applications of fertilizer and seeding were done with a four
row tractor mounted seeder for all cereals. In the spring and winter
wheat tests the phosphate was applied with the seed. Nitrogen was
applied by broadcasting on the surface of the plot at seeding time.

Fertilizer application on the barley trials consisted of placing
the nitrogen and phosphate at a four inch depth. The barley was then
planted in the same row at a one one-half to two inch depth. This
was accomplised by adjusting the shoe depth on the planter. The
method used on the corn silage trial will be given in the section on
corn silage.

The fertilizer materials used on the cereals were Ammonia Nitrate
(33%) and Treble Super Phosphate (42%).

The use of commercial fertilizers were benificial, depending more
or less upon need and moisture supplies.

In a number of cases yield dota has been supplemented by chemical
amalysis of products produced.

The cost of this project was $3324.70.

Plans for the coming year call for continuation of present trials
in about present numbers, plus seeding of a productive hay mixture plot
in three locations to which 16 fertilizer treatments will be applied.
This new work is to replace current trials on clover and bromegrass
when they are no longer productive.

Because of the unusually low phosphorous content of many of the
forage samples analysised and the remarkable improvement obtained by
use of fertilizer in some cases, it would seem highly desirable to
determine this quality factor on all fertilizer plots on forages if at
all possible.

Hesults of this years work are shown in subsequent tables.

v



Fertilizers on Bromegrass

A series of replicated trials with six fertilizer treatments on
Lincoln Bromegrass were seeded in 1955 in locations representing
selected soil fertility levels.

This is the second year of harvest. Table I, II, III, IV, show
1957 data.

The 50-80 treatment produced the highest yield in all tests in
1957.

Treatments giving yield response greater than needed to pay the
cost of the annual fertilizer application in 1957 were:

Highest Highest

Fertility Some in in
Location Level Return 1957 1956
1 High O.M.-High P205 all 25=0 50-0
2 High O.M.-Low P05 0-80 0-80 25-80
3 Low O.M.=-High P205 50N, 25N
& 50-80 50-0 50-0
L Low O.M.-Low P05 None check 50-0

None of these samples were analysed chemically in 1957.

Fertilizer trials with 16 fertilizer treatments on Lincoln Rrome-
grass were seeded in 1956 in two locations. Harvested this season
for the first itme, they failed to produce fertilizer responses
significant to the 5% level. Best yields were as much as a ton per
acre above checks in one location, and nearly two tons above checks
in another.

The 1957 data for these trials is shown in Table V and VI.

Protein and Phosphorous content of some of these samples was deter-
mined and is reported in Table XV.
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Fertilizers on fenland Clover

Only one of the seven treatment fertilizer trials seeded in
1955 was harvested in 1957. In all others, stands were no longer
comparable,

Yields of clippings from Yune 4 cutting are shown in Table VII.
When harvested for seed, September 10, seed yields from these plots
were inconsequential and is therefore not reported. Mean clipping
yields are 1.45 T per acre and trentment response was not significant.

The four, 12 treatment, trials seeded in 1956 were harvested
for hay. Iwo cuttings were obtained from those located on the station.
Only one cutting was secured on those of f-station in Lake County
because. of inadequate irrigation. “easons yields are shown in Tables
VIII, 1}, X, and XI.

Two cutting yields on the Station trials were quite good, being
6.05 without gypsum and 6.17 where 300 pounds per acre of gypsum
was useds C,Vs., were high where no gypsum was used, only 3.83%
where gypsum was used. The only significant response was from
Nitrogen. Soil in this location contains above 5% 0.M. and about
twelve pounds per acre available P205.

One cutiing only in the off-station location produced mean
yields of 3,26 T with no gypsum, 3.71 T where 300 pounds gypsum per
acre wzs used. The C, V, for plots without gypsum was 25.4 % where
gypsum was used 6.4%. LBight treatments in the gypsum area were be-
low checks, significant to the 5% level.

No explanation for lack of yield response to phosphate in
these low phosphate soils is offered.

Frotein and phosphorus determination of samples from these
plots is reportéd in Table XV.



Table VII. Fertilizer on Kenland Clover, Creston, Montma 1957. Plot yields from
80 square feet, one cutting, i. e, one clipping on June 4.

Treatment ' Total Plot Wte Average

Rate in #/A Pounds Per Plot, Dry Weight Plot wts. Corrected to Tons

N 4 I IT 8 ) IV Oven Dry 12% Moisture FPer Acre

0 120 Lo 48 LeT3 Lo 86 Lo 61 18.68 20,92 1.42

0 60 5.60 7.14 Le62 Le 20 21.56 24.35 1.66

50 0 3.98 3. 49 5.48 4.15 17.10 19.15 1.30

50 120 6.0 3.64 Le 34 476 19.04 2.2 1.45

50 60 5.54 5.8, 5. 40 3.65 20.43 22,88 1.56

Gypsum 3.68 5«72 3.10 4.85 17.35 19.43 1,32

0 0 2. 74 5.68 5.88 Le 3l 18.61 20.84 1.42

Analysis of Variance Mean Yield eeesoon.. 1.45 T/A

S. Be Xisoosessane 169 T

Variance BaFo lean Square F LoSeDe ceovecoes s Be 8.
- S .e..11,688%

Treatments 6 0.632 «515

Reps 3 V 9.827 673

Error 18 1.228

Total 27



Table VIIT. Fertilizer on Kenland Clover, Creston, llontana. Plot Yields from
70 square feet, two cuttings.

/

Treatment Total Plot

Pounds/Acre Plot Yields-Dry Veight Pounds wWt. in

N P I II 11T IV Oven Dry Tons/Acre

0 0 13.32 15.87 20.48 23.04 72.71 5.66

10 80 22,17 2L 77 21.60 19.01 8755 6.81

20 80 19.76 19.99 19.27 17.85 76.87 5.98

40 &0 19.44 20.14 18.97 22+ 32 €0.87 629

0 &0 18.95 18.48 20,59 19.18 77.20 6.01

10 160 21.48 20.26 20,98 20.74 83.46 649

20 160 21.50 21.50 22,00 21.50 86.50 6.73

40 160 19.75 21.25 21.50 22,00 8. 50 6.57

0 160 20.29 18.01 17.56 19.38 T5.24 585

10 0 18.54 17.56 18.06 16. 35 70.51 5.48

20 0 17.41 18,18 16.10 17. 40 69.09 5¢ %7

L0 0 17.66 1.2 16.71 20.22 68.85 5.%

Analysis of Variance Mean Yieldseeeseeeebe05

B Bo -Basunsinwssus oTH3 T

Variance D.Fs Mean Square F 380 (38 esnsnannBs B
LB D (M ecssscisls Bs

Treatmen ts 11 11.361 <498 s Vi snesivunsoienls LD

Reps 3 1.416 062

Error 33 22,808

- Total L7



Table IX. Fertilizer on Kenlamd Clover, Creston, lMontana. Plot Yields from
70 square feet, two cuttings., 300 pounds per acre Gypsum gp plied
on all treatments.

Treatment " Total Plot

Pounds/Acre Plot Yields-Dry weights Pounds Wte in

N P iy 0 94 § Iv Oven Dry Tons/Acre

0 0 17:11 22. 41 20.15 19.60 79.27 6.17

10 €0 19.30 21.18 20.36 22,26 83.10 6. 146

20 &0 19.68 19.19 19.93 19.19 77.99 6,07

40 80 21.17 20.% 18.76 17.96 78.25 6.09

0 & 17.78 16,01 1717 17.63 68. 59 53k

10 160 19.24 18.46 21.06 22.36 8l.12 6.31

20 160 18.72 18.95 17.09 19.65 The )1 5.79

L0 160 18.53 18.08 17.04 17.40 71.05 5453

0 160 20.28 19.76 18.72 19.24 78, C0O 6.07

10 0 21655 20.43 18.77 17.94 78.67 6,12

20 0 20.16 23.86 21.02 23.01 88.05 6,85%

L0 0 19.71 22.58 24.17 26.08 92. 54 7 £ 20%%

Analysis of Variance Mean Yield...seeaeb.17

Se Ba Xevamnnenes « #2323 T

Variance D. F. Mean Square F IO T & . 68T
S0 (1B )esssunia »91 T

Treatments 11 10.936 Lo 738353 By Wy shsssvinns oo 3.836%

Reps 3 1.8.40 0.797

Error 33 2,308

Total L7



_g-[_

Table X. Fertilizers on Kenland Clover grown in Lake County on the Howard Lulow farm,

Polson, Montama 1957.

Four row plots, four replications.

80 square feet, one cutting.

Plot yields from

Total

Treatment ) Tot al Dry Matter Average
Rate Per Acre Pounds Per FPlot of Dry Matter Dry Corrected to  Tons

N P I IT III Iv Matter 127 Moisture Per Acre
0 0 11.90 11.90 9.14 6.80 39.74 Lbo51 3.03

10 80 12.54 10.41 11.05 10.63 44,63 49.99 3.40

20 80 10.40 9.80 10.40 11.20 41.80 46.82 3.19

40 &0 12.54 11.26 9.99 7.65 JYNA 46.41 3.16

0 80 12.29 12.29 10.78 8.41 43.77 49.02 3.33

10 160 12.99 9.69 8.67 12.17 L3.52 L8.74 3.32

20 160 12.19 14.06 9.38 9.38 45.01 50.40 343
40 160 11.25 11.02 9.84 e 1 40,08 L4.89 3.05

0 160 10.10 9.90 12.58 9.28 41.86 46,88 3.19

10 0 12.35 10.93 12.11 7. 36 42,75 L7.88 3.26

20 0 9.99 10.43 10.43 7.10 37.?5 42.50 2.89

4O 0 12.97 16.34 13.49 51.10 57.23 3.89

8,30

Analysis of Variance

Source D, F. Mean Square F
Treatment 11 2,786 0.377
Reps 3 20.987 2.841
Error 2 7.387

Total L7

Mean Yield....3.26 T/A
Sn E. inoocoo-loBSg
Le8:De (5% )0 s .Bi S,
Ta8:D.(1%)sse.B. 8.

C. VQ c@e oo

e25.402%
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Table XI. Fertilizers on Kenland Clover grown in Lake County on the Howard Lulow farm,
Polson, Montana 1957. Four row plots, four replications. Flot yields from
80 square feet, one cutting., Uniform applications of UYypsum at 300 1bs/Acre.

Total

Treatment / Total Dry Matter Average
Rate Per Acre Pounds Per Flot of Dry Matter Dry Corrected to  Tons

N P I 4 4 I1T IV Matter 127 Moisture  Per Acre
0 0 11,70 1. 38 14,36 12.92 53. 36 65.10 Lo43

10 80 9.92 10.35 T11 11.64 39.02 47.60 3.24%
20 &0 10.26 12.32 9.12 9.81 L1.51 50464 3e hy%
4O 80 11,07 11.79 10.59 11.55 45,00 54¢ 90 3.73%

0 & 10.80 11.03 10.58 13,05 L5. 46 55.46 3.77%
10 | 160 11.16 15,4k 12,82 11.16 50.58 61.71 420

20 160 11.41 10.26 11.18 12.55 4L5. 10 55.39 3.77*
40 160 11.90 10.84 13.60 11.26 47.60 58.07 3.95

0 160 10.56 14.42 8.33 9.95 43.26 52.78 3. 59%
10 0 11.25 10,13 9.00 9.68 40 .06 L8.87 3e32%
20 0 12,11 13.54 12.59 9.98 L48.22 58.23 3.96

L0 0 10.95 9.12 7.98 10.04 38.09 L6 L7 3.16%
*Treatments significantly lower in yield than the check (5%). Wean Yield.....3.71 T/A

e Be Boisnwnnni 721
Analysis of Variance 7 LS. D (58)e «v: 2,069 Iba,

Source D.F. Mean Square F LB Dol 1B o i ol By

TE eatment I1 5.1.‘.80 2.6[&1* C. V’ s 00-00000601{,38%
Reps 3 3.843 1.852

Error 33 2075

Total L7



Fertilizer on Alta Fescue Seed

All nitrogen treatments used in 1957 on a new stand of
grass established in 1956 reduced seed yields in 1957, almost
in proportion to the amount used. This was due to lodging of
the grass that prevented seed formation and interfered with
harvest.,

Phosphate rates of 84 and 168 pounds P,O. had little effect
this season, being neither beneficial nor d%tgimental.

The mean yield of seed from all treatments was 448.46 pounds
per acre. The check yield was 519.56 pounds per acre. The
only treatment producing even slightly more than the check was
168 P05, This treatment produced 528.15 pounds of seed.

See Table XII,

o A& -




Table XII. Fertiiizer on Alta Fescue seed 1957. Size of Plot, 53.28 square feet,

Treatment Pounds

Rate in #/A Grams Per Plact Total Total Per

N P g II TIT Iv Grams Pounds Acre

0 0 255 320 285 293 1153 - 2.542 519.56

33 0 265 140 270 255 930 2.050 419.00
66 0 21,0 325 21 150 996 2.196 L4,8.81,

99 0 85 2135 290 215 825 1.819 3I7N.79

0 8l 340 310 260 215 1125 2. 480 506,89

33 8l 170 236 270 265 941 2.075 ik .11

66 84 180 235 307 232 954, 2,103 429 .84

99 8L 255 240 285 195 975 2.149 43%9.24

0 168 365 360 237 210 1¥72 2.584 528.15

33 168 270 270 270 265 1075 2. 370 L&, 41

66 168 195 205 238 220 858 1.892 386,71

99 168 265 230 160 236 891 1.964 401,43

Analysis of Varianee Mean Yield......448.46
B By Ruvkveson 49.26
Variance DoFe Mean Square F LiSDe swwedsen +H. Se
B ¥ snvisensssddd009%

Treatment 11 3’ 314-30 92 lo 119

Reps 3 2,975 67 «996

Error 33 2,988.60

Total L7



Fertilizers on Hay

Two fertilizer trials on hay were harvested in 1957, one on
Native hay west of Kalispell and one on Tim,othy-Alsike hay on
peat soil in lake county. Station personnel put out the one on
native hay, the county agent in leke county designed the one
on Timothy-Alsike and made the fertilizer applications.

One cutting yields for these trials are shown in Table
XIII and XIV. .

As originmally designed the Native meadow trial contained
three reps with and three without phosphate. #ield conditions
in Rep three were so wet, and yields so low and lacking in
treatment response as to obscure the results in other reps, so
were discarded.

Based on four reps, yield improvement with some treatments
was significant at the 1% level.

Phosphorous content improvement was quite spectacular.
For this report see table XIII.

Little fertilizer effect is evident in the fertilizer trial
on peat soil. ‘the county agent insists that a very marked pattern
of trecatment response was evident on weed growth in 1956 when
this hay was seeded, but harvest reveals little.

o 1T =
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Fertiligzer Effect on Frotein and Fhosphorus Content of Hay

Protein and Phosphorous of samples from fertilizer trials and
from one species trial grown on low phosphate soil treated with
phosphate fertilizer prior to seeding was determined by the Chemistry
Department at Montana State College.

In only one fertilizer trial, the one on native hay was the
improvement of phosphorous content impressive. The phosphorous
content was doubled by use of 400 pounds per acre of T, 3. P.
Getting Phosphorous content up within the required range for animal
nutrition might be more important to the stockman than increasing
yield. In other trials certain treatments did fairly well.

Phosphorous Content

Trial Least Greatest
Fertilizer on Clover, Creston .13 023
Fertilizer on Brome, Polson «17 «21
Fertilizer on Tim-Alsike, Polson .09 015

Improvement in protein percentage was seldom achieved with rates
of nitrogen below 100 pounds per acre and was errsticy. Protein
production per acre ie (yield x %) was more consistent and ranged
upward to 100% variation between low and high amounts.

See Table XV,




Table XV.

Clover hay at Creston on High O.M., Low Phosphate, soil.

Protein and phosphorous analysis of forage samples by the
Department of Chemistry, Montana State College, 1957.

Treatment  Tons First Cutting Second Cutting Pounds
Per Acre Per A. Pro- Phos - Pro- Phospho- Protein
N P 2 cuts tein % phate% tein % rous %. Per Acre
0 0 5.54 9.3 013 13.0 o1l 59004
10 80 6,67 10.8 o13 13.5 .18 789.3
20 80 5,00 113 12 12,5 « 17 697.4
40 80 6.16 12,2 12 11.1 «17 Thoéoly
0 80 5.88 12:2 #18 13. 4 .18 75402
10 160 6.% 12. 3 .23 13.0 .18 812.6
20 160 6,59 12.3 »18 10.5 «17 791.7
40 160 bu44 10.5 015 2.9 «18 739.3
0 160 5.73 10.8 016 12. 4 .18 661.1
10 0 5.8 10.5 .14 13.0 +15 619.6
20 0 5626 12.1 o15 12.2 e13 651.8
LO 0 5.24 10.8 14 12.2 13 602.0
Timothy-Alsike hay on peat soil, Polson, Montana
Tons Phos- Pounds
Per Protein phorous Protein
N P K Acre Percent Percent Per Acre
‘5 22 0 3.19 8.3 .10 529.5
J0 L, 0 3.07 7:6 .09 466.6
/20 g8 0 3.68 8.4 .10 618.2
\35 132 0 3.50 8.9 14 623.0
L5 176 0 3.52 6.5 .09 457.6
25 220 6] 325 7.9 013 5335
~ 65 264 0 3.35 9,0 013 603.0
75 308 0 3.01 8.7 «14 Bl
30 350 0 326 9.1 «12 593.3
55 220 2 3.19 8.6 wil3 548.7
0 0’ 25 2. 46 7.6 +13 373.9
55 220 50 3.14 9.0 «15 565.2
0 0 50 3.35 1+9 «13 529.3
55 220 100 2:99 101 «15 604.0
0 0 100 2.5%9 8.6 <12 LA45.5
5% 220 150 2.99 7.9 012 LT72.4
0 0 150 2, 90 - -




Table XV, (Continued)

Native Hay, Marion, Montana 1957.

Nitrogen Tons No Phosphate 160 P, Oe Pounds
Per Per Fro- Phospho- " Phospho- Protein

b,
H
[+}
i

Acre Acre tein % rous % tein 4 rous % Per Acrs
33 3.63 ko6 sdl 5¢3 «21; 334.0
66 3. 50 6e2 sl 5.9 219 - 434.0
99 3,60 5+8 07 5.9 «20 417.6
198 Lo22 6.3 .09 562 .19 513.7
297 L. 47 6.8 .09 6.9 .19 607.9
396 5.12 6.6 .08 6.8 17 675.8
495 Lo 60 Ts3 + 10 8.7 .19 671.6
0 3.25 545 w10 % 6,0 21 357.5
0 & Tr, 3s13 587 .08 75 | el 356,.8
0 & K, 3.31 5.9 .08 569 sl 390.6
99 & Trc 3059 507 908 506 a19 h09e3
929, K, & Trs 4il5 5.6 .08 543 .19 L6L.8
99 & K 3.71 5.9 .09 BeT .26 437.8
Tr.~-Trace elements,
Bromegrass hay, Polson, Montana 1957. /

Tons Phos- Pounds

Per Protein phorous Protein
N P Acre Percent Percent Per Acre
0 0 1.70 Te3 .19 248.2
50 40 1.90 6.2 .19 235.6
100 40 2,65 70 .19 371.0
200 4O 3. 47 6.6 .16 458.0
0 L0 1.62 6.5 .19 210.6
50 & 1.98 Tudk «19 281.2
100 80 2. 37 59 .19 279.7
200 80 3.67 6.8 ad T 499.1
0 80 2.78 6.8 w21 378.0
50 160 2. 57 567 .19 293.0
100 160 2. 97 6:3 .19 37he2
200 160 3.28 6.3 «20 413.3
¢] 160 2.33 8.7 «20 LO5.4
50 0 2. 34 5.9 .18 276.1
100 0 B k2 6.l .18 399.4
200 0 3.16 T2 o 455,0

-




Table XV. (Continued)

Hay Mixtures, one cutting, Kalispell, Montana.

Grass in Tons Pro- Phos - Pounds
Mixture with Per tein phorous Protein
Alfalfa Acre %z % Per Acre
Intermediate 2.70 11.5 s15 621
Nordan Crested 2.93 13.9 .18 814,
Stardard Crested 2.50 13.5 ok 675
Pubescent Wheat 2,70 13.1 s 14 707
Tall Wheat 2,80 13.4 s L7 750
lanchar Brome 2,97 11.1 . 659
Slender Vheat 3,10 11:1 i 688
Reed Canary 2.43 19,3 ¢ 15 593
Crchard 1.90 11.6 s 16 L1
Sherman Big Blue 2.21 13,7 .18 605
Tall Oat 2.12 11.2 .19 L75
HMeadow Foxtail 2:26 11.9 .16 538
Meadow Foxtail 2.48 12,5 .18 620
Creep. Meadow Foxtail 2,29 11.8 .16 540
Alta Fescue 2:51 12.2 Gl 612
Troy Blue 2. 45 14.8 .18 725
Lincoln Brome 2: 46 9.8 .16 482
llopkins Timothy 2,64 111 «17 586

= 25




Wint er Wheat

Two uniform fertility trials were seeded in the fall of 1956. These
prials are given in the 1955 amd 1956 annual reports of the Northwestern
liontana Branch Station, and will not be included in this report.

Cne fertilizer trial was located on the George Hubbard farm in Flathead
County, 1% miles northwest of the station. This soil is a fine sandy loam,
on the Creston bench. Complete data was obtained, per specifications from
this nursery. A slight modification was made in the other nursery located
twelve miles east of Stevensville in Ravalli County. Because of the distance
from the station, only moisture and yield data were obtained. Protein and
Phosphours determinations will be made on the grain. Four row plots were
used in the Ravalli County nursery, as compared to six in the Flathead
County Nursery.

Results and Discussion

Precipitation was 4.42 inches below normal for the crop year, September
1, 1956 to August 30, 1957 in the Creston area this past season. Ileather data
is taken from records at the Northwestern Montana Branch Station. This accounts
in part for the low yields obtained and the lack of response to nilrogen normally
obtained in this area. TIwenty-one and Twenty-eight hundredths inches (21.28 in.)
of moisture were used in growing 23.1 bushels of grain in 1956-57 in this
trial. All moisture determinations were made from the check plot. Table XVI,
gives data on these calculations,

Tables XVII, XVIII, and XIX show plot yields and averages of forage
weights taken at three stages of growth, namely 6-8 inches, before heading,
and at harvest. In all cases significance was found when analysed statistic-
ally. Given in table XX are data for grazin yields of individual plots.

Table XXI gives a summary of all data obtained in 1957 except moisture
data found in table XVI., Quality data has not been received at this time and
should be included in the 1958 annual report. The highest yielding grain was
obtained by using 30 pounds of nitrcgen and 60 pounds of P2 Or per acre. Also
the greatest return per acre, or $31.35 per acre. However, wgen compared to
the 15 pound rate of P,0c per acre there was not any significance between these
two treatments at the 5% level. There is a lower grain straw ratio at the
15 pound rate of P205. Lodging is high in the P,0r plots, because of the late
maturity of nitrogen plots, harvest was delayed. With this delay and early
maturity of P205 plots, lodging was encouraged.

For the two year average, 30 pounds of P05 has resulted in the greatest
yield per acre. The greatest return per acre for a two year average was at the
30 pound rate of P205 per acre and 30 pounds of nitrogen per acre, or $36.07.
The 0 pound rate of“Py05 per acre gave a return of $35.01 per acre. This
would appear tc be the more economical rate because of transportation and
handling cost. These figures include the gross return less cost of fertilizer
and check value. JSee table XXII.

o Db
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Table XVI. Moisture data taken from untreated plots of the uniform fertility study on Wasatch winter

wheat grown on the Ceorge Hubbard farm, Cresttn, Montana in 1955-56.

Depth Moisture in Percent at seeding Moisture in percent at harvest Loss

in Ave- Ave— loss in loss
Incles I IT ITI Total rage I 1I I1T Total rage % Inches  Total
0-6 27.1 26,7 20.0 173.8 24.6 9.4 9,2 8.5 27.1 9.0 15.6 1.22

6-12 21.7 27.0 20.0 68.7 22.9 9.7 T2 2.3 24.0 8,0 14.9 2.32

12-24 23:3 17.5 19.2 60,0 23%.3 8.1 6.7 549 20.7 6.9 16.4 2.56

24-36 U, 164 17.1  &7.9 16.0 6.6 5.3 ¢ - 19.1 6.4 .6 1.50

36148 17.0 19.2 12.5 48.7 16.2 10.9 6.7 6.6 24.2 8.1 8.1 1.26 8.86

Precipitation, seeding to harvest, 12.42

Total moisture used in production, 23.1 bushels of Winter heat was 21.28 inches.



Table XVII.

Agronomic data from Uniform fertility study on the George
Hubbard farm, Creston, Montana 1956-57 on Wasatch winter
wheat. Six row plots three replications. Total plant
cutting, dry weight, 6 to 8 inches tall, May 18, 1957,

Treatment and . Average
Rate per acre Plot weights in grams Total Pounds
N P>0c I a3 TILT Grams Per Acre
0 0 Le?2 5.4 Lok 14.0 Tho
15 11.6  11.8 18.7 42.1 221, 6%
0 %E 1B 28.6 71.6 382,08% v
15 L7 P22 8.7 20.6 109.9
15 15 23.4  14.9 274 65,7 350 , 5
15 0 25.1  12.7 15.8 53,6 286, 0%
20 3.7 3.5 5.0 12.2 65.1
30 15 9.8 15.8 25,0 50 .6 270,0%%
20 0 16.9 21.% 26.8 654 348, 9%%
60 9.5  18.1 18.7 46.3 247 .0%
15 60 5., 3846 29.5  93.5 498, 8w v
0 60 15,3 117 196 46.6 248.6%
90 13.5  23.4 18.8 5547 297 235 v
15 90 15.1  25.2 28.3 68.6 366,0%% V'
30 90 12.6 23.2 19.2 55.0 293, %

*Treatments yielding significantly more than the check (5%).
*#*Treatments yielding significantly more than the check (1%).

Analysis of Variance Mean Yielde..».270.81

Source

Reps
Treatment
Error
Total -

So Eo Rosssinah 14-8.8367

D.F. Mean Square F LeSeDi (5%)uesreddh28
L.S.De (1%)se0.190.5

2 91.665 3.28 Co Vi sanssineasdB, 038

1 164,935 6, 9133

28 27.9306

L

- D5 -




Table XVIII. Dry weights of green material from \lasatch winter wheat
cub, June 4, just before heading from uniform fertility
trial on the George Hubbard farm, Creston, Montana 1956-57.

Planted. October 5, 1956 Size of Plot. 6 Square feet,
Treatment and Averare
Rate Per Acre Grams Per Plot Total ) Pounds
N P0x I 11 IIT Grams Per Acre
0 0 394 429 L7.7 130.0 693.6
15 91.0 114.0 95.5 300.5 1603, 2%
30 24,1  136.4  112.4 372.9 1989, 5%
15 16.3 50,7 28.3 95.3 508.4
15 15 132.3 99.5 131.7 363.5 1939, 3%
15 30 105.9 122.9 134.2 363.0 1936.6%%
EY 43.0  137.3 36.6 216.9 1157.2
0 15 76.8  88.4  104.9 270.1 1441 .0%
P 30 115.2 122.0  140.6 377.8 2015, 6%
60 125.6 161.,2  10.1 426.9 2277 .63
15 60 122.5 160.6 163.0 L6 2380, 0%
2 60 75.2  150.1  186.9 412, 2 2199, 1#x
90 64,6 119.8 162.8 347.2 1852, 3%
15 90 162.7 133.5  134.2  4%0.4 2296, 23
30 90 111.2  144.8 132.6 388.6 2073 . 2%%

*Treatments yielding significantly more than the check (5%).
*#*Treatments yielding significantly more than the check (1%).

Analysis of Variance Mean Yields..eel757.5
s Bu asasnsasnssh
Source D.F. Mean Square F LB (5% )ss44:673.8
' L.S.D. (1£)e .. ..907.3
Rep 2 2,929082 L,,,éB'X" b. Ve tcoaoo.ooleZZ%
Treatment 14  3,859.55 6,10%
Error 28 632.745
Total Ly

- D -




Table XIX. Straw-grain weights from uniform fertilizer test of Wasatch
winter wheat on the George Hubbard farm, Creston, Montana
1956=57. Area harvested, 32 square feet,

Planted, October 5, 1956

Harvested, August 15, 1957 Size of Plot, 32 Sq. Ft.
Treatment and | Average
Rate per Acre Ounces Per Plot Total Pounds
N P205 I II I1I Qunces Per Acre
0 0] 37,00  59.25 49.25 145.50 4126.3
15 62,25 85.00 82.25 229,50 6508, 6%
30 8l.25 79.00 69.75 230.00 6522, 7%
15 49.00 72.50 48,00 169.50 4807.0
15 15 63.00 65,50 53.25 181.75 51544
15 0 80,00 94,00 72.50 246450 6990, 73
30 57.00 56,50 55.00 168.50 4778.6
0 15 64,00 €7.00 64400 215.00 6097 . 33
0 30 76.00  79.00 79.00 234.00 6636, 2% %
60 70.50 83.75 81,00 R235.25 6671 .6%%
15 60 80.00 85.00 89.50 254.50 72174 5%%
D 60 86.00 103.50 96,00  285.50 8096 . i
90 7375  94.50 64,75 233.00 6607 . g
15 % 77.50  88.25 60,00  225.75 6,02, 2%
0 90 86.75 91.00 60,00 237.75 6742, 5%

*Treatments yielding significantly more than the check (5%).
#**Treatments yielding significantly more than the check (1%).

Analysis of Variance Mean Yielde.....6224.3

So EO ioov-ooon.357098

Source D.F. Mean Sguare F LeSeDe (5% ) s s+41038,0
LBy DeldB)sev4+41397.0

Rep 2 805.6 15 .17 Ba ¥y sawesassa 5.75%

Treatment 14 4L89,416 9.21

Error 28 53,1104

Total L,

- 28 -
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Table XX. Grain yield data from Uniform fertiligzer nursery on winter wheat grown on the
George Hubbard farm, Creston, Montana, 1957. Six row plots, three replications.

Planted. October 5, 1957 Harvested. September 3, 1957 Size of Plot. 32 Sq. Feet

Treatment and rate Lod- Average Bushel

in Pounds Per Acre ging Grams per Plot Total Bushel wt. in

N P>05 4 X II I Grams Per Acre Pounds

0 0 45 333 560 490 1383 23.1 -

0 15 77 648 925 836 2409 L0, 2% 61.6

0 30 60 850 840 710 2400 LO (O 61.0

15 0 21 L85 557 500 1542 2547 60.0

15 15 L7 670 670 499 1839 30.7% 61.5

15 30 80 755 905 758 2418 40 3¢ 61.2

30 0 17 575 550 550 1675 20»9 60.5

30 15 55 595 901 640 2136 350 6% 61.6

30 30 L5 780 790 7€0 2350 39 25% 60.9

0 60 82 724 919 902 2545 L2e 7% 625

15 60 88 755 887 930 2572 L2, R 61.2

30 60 90 8L3 1030 860 2733 L5, 6%% 60.9

0 90 87 760 975 685 2420 KOl 61.9

15 90 4§ 796 950 655 2401 40, 0% 61.0

30 90 9% 877 937 655 24,89 L1 . 5%% 61.0

#*Treatments yielding significantly more than the check (5%). Mean Yield....37.0

*¥*Treatments yielding significantly more thaon the check (17). Se Ee Xesoseas2.4309
bSe D {58 )essaTud

Analysis of Variance LeSiDef1%)aas09.5

B Vo dssnniestsbTE

Source De Fe Mean Square F

Rep 2 86’06705 12, 15{%

Treatment 14 56 ,465.0 79753

Error 28 7,086,571

Total Lh



Table XXI. Summary of agronomic data of a uniform fertility trial conducted on the George Hubbard farm,
with Wasatch winter wheat in 1956-57, Creston, Montana. Six row plots, three replications.

Planted, October 5, 1956 Harvested, August 15, 1957
Dry Weights Dry Weights Grain Straw Yield Bushel Lod- Gross Return above
Treatment and in 1lbs/A in lbs/A Weights in Grain in Weight ging Fert- Return Fertilizer
Rate Per Acre cutting made cutting made Lbs/Acre Straw  Bushel in in ilizer Per cost or
N P>05 6 to 8" talll before heading2 at HarvestB Ratios Per A, Pounds % cost Acre Below
0 0 The7 693.6 4126.3 1.97 2%3.1 - L5 0,00 42,04, -
15 22k ,6% 1603,2%%* 6508, 6% 1.70 40, 2%% 61,6 T 1.35 73.16 9.77
30 382, 0% 1989,5%* 6522, 7%% 1.72 LO,0%% 61.0 60 2.70 72.80  28.06
15 109, 508.4 4807.0 2.12 25.7 60.0 21 2.10 46,77 2.60
15 13 305.5%% 1939, 3% 515444 1.80 30.7% 61,5 L7 3.45 55.87 10.38
15 30 286 ,0%% 1936 .6%3x* 6990, 7% 1.89 4O0.3%% 61,2 80 4+ 80 7T3.35 26.51
k¢ 65.1 1157.2 L778.6 1.86 27.9 60.5 17 4420 50.78 Lo54
g 15 270,0%% 1441.0% 6097, 3% 1.85 35.6%% 61,6 55 5¢55 64.79 17.20
1 30 30 34,8.9%% 2015.6%x 6636 , 2% 1.82 39.2%% 60.9 45 6.90 71.34 22,40
w . - 60 247.C” 2277.63% 6671 6% 1.62 2. 4% 62,5 82 5. 40 77.17  29.73
15 60 498 ,8%x% 2380,0%x T217 . 5%% 1.80 61,2 a8 7.50 78.08 28.54
' 60 24,8 6% 2199, 1% 8096, 75% 1.96  L45.6%% 60.9 90  9.60  82.99 31.%
90 297 . 2%% 1852, 3%% 6607 . 8% 1,72 O.x*x 61,9 87 8.10 73.53 23.39
15 90 366.0%x% 2296 ,2%% 6402, 2% 1.67  40.0%% 61,0 77 10,20  72.80 20.56
0 90 293 4%% 2073.2%% 67424 5%% 1.70 41.5%% 61,0 98 12.30 75.53 21.19
Means 270.8 17575 622443 37.0
SEX 48.8367 232.4 357.98 2.4309
L.5.D.(5%) 142.5 673.8 1038.0 2.1
L.S.D.(1%) 190.5 907.3 1397.0 9.5
€.Y.% 18.03 13.22 57 6. 57
* 5% level Liay 18, 1957
#% 1% level 2June 4, 1957

3August 15, 1957
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Table XXII. OSummary of economic data from fertilizer study on winter wheat as it pertains to fertilizers,
cost, and value, 1956-57.

1956 ‘ 1957 Two Year Average

Treatment Fert— Yield Gross Return above Yield Gross Return above Return
rate per acre ilizer in Bu. Return Fertilizer in Bu. Return Fertilizer Above Fert.,
N P05 Cost Per A, Per A. cost or below Per A. Per A. cost or below Yield. Cost
0 0 5549 101.73 23.1 42,04 71§939.5

15 1.35 56,4 102.64 =hly 50.2 73.16 29.77 £§7.9148.3 _,Ezlzgh“N~

30 2.7 61.2 111.38 6495 40.0 72.80 28.06 92,0950.6 35,01 i
15 0 2.10 65.0 118.0 .47 25.7 46,77 2.60 £1.97 4L5.4  17.07
15 15 3.45 65.2 118.66  13.48 0.7 55.87  10.38 136 48.0  23.86
15 D 430 606 110.29 3.7 1.3 73.35 2651 9lg 505 0.21
30 ke 20 65.6 119.39  13.46 27.9 50.78 ba5h §5)846.8 18,00
0 15 5.85 @51 1148 1211 35.6 6L.79 17.20 5973493 29.31
0 0 ,-6.90{/, 67,2 122.30  13.67 39.2 6,90 /  22.40 G4.¥2553.2 36,07

———————

Wheat calculated @ 1.82/Bu.

P205 - .09/1b.

N - «14/1b.



Winter Wheat

Results and Discussion
(Mc Fadgen)

No precipitation records were obtained in the area where
the uniform nursery was grown. However, yields in the winter
wheat region in Ravalli county were about average in 1956-57,

Observation of these plots, July 11, 1957 were as follows:

(a) Delay of maturity in the nitrogen plots.
(b) No visual response from Py05 was noticable on this date.

Table XXIII shows moisture data for, 0-6, 6~12 inch depths,
lMoisture data was obtained for 12-24, and 24=36 inch depths at
seeding time, however moisture samples at these depths could
not be obtained at harvest time. This was impossible with the
equipment available and the extremely dry soil conditien at
harvest time., Therefore the moiture data shows only losses for
the 0-6 and 6-12 inch depth. In that there were no precipitation
records, complete weather data for this study could not be obtained.

High yields in this nursery were obtained using 30 pounds of
nitrogen and 15 pounds P,O. per acre. The grestest return per
acre was the 30 pound rageSOf nitrogen and 15 pounds of P05
per acre or $21.03 cents per acre. See table XXIV for yields
and table XXV for economic data.

w52 -~
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Table X{III. Moisture data taken from untreated plots of the uniform fertility study on Wasatch winter

wheat grown on the L. B. Mc Fadgen farm, Stevensville,

fontana in 1955-57.

Depth Moisture in Percent Moisture in Percent Loss Loss
in at seeding Ave- at harvest Ave- in in
Inches I 1L ITT Total rage L 1T 11T Total rage % Inches
0-6 17.5 14.2 13.9 45.6 15.2 2.1 % § 2.0 Te2 2.l 12.8 1.00
6-12 19.9 16.6 14.6 51.1 17.0 % i 3.2 Le2 12.5 Le2 12.8 2.00
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Table ¥XIV. 7Yield data from fertility nursery on winter wheat grown in Ravalli County on the
L. B, Mc Fadgen farm, Stevensville, Montana 1957. Four row plots three replications.

Planted. October 10, 1956 Harvested. August 20, 1957 Size of Plot, 32 Square feet.
Treatment and Cost Average Bushel Loss
Rate Per Acre of Grams Per Plot Total Bushels Weight or
N #/A POs #/A Fertilizer I II III  Grams Per Acre in Pounds Cain
0 0 : 545 664 515 1724 28,7 61.0
0 15 1:35 565 540 265 1370 22.8 61.5 -12.08
0 30 2.70 675 540 L85 1700 28.3 62.0 =3.43
15 0 2.10 710 626 534 1870 2 61.5 4+2.45
15 15 345 683 675 770 2128 35.5% 61.5 +8.93
15 0 4.80 719 675 500 1894 31.6% 61.0 + 48
30 L.20 8L5 870 510 2225 315 62,0 +11.09
Y 15 555 855917l 8% 2598 L3, 3 6la5. 421,03
T30 6.90 750 774 685 2209 36. 8% 61.5 7.66
0 60 5.40 530 610 370 1510 2h..2 61.0 -11.77
15 60 7.50 575 725 5171 1817 0., 3% 61.2 -1.58
0 60 9.60 725 815 650 2190 36, 5% 61.1 Lo 60
90 8.10 510 490 435 1435 23.9 61.5 -16.83
15 90 10.20 718 6531 435 1806 0.1 61.6 -7.63
0 g0 12, 30 545 575 550 1670 27.8 61.5 -13.93
lcalculated missing plot. Mean Yield........3L.3
%*Treatments yielding more than the check (5%). Be Be TiswisononsadosBib
s%Treatments yielding more than the check (1%). 0 L 5 TN 6.5
7 0 6 {4 T .9.0
Analysis of Variance B ¥ wsassedians +7.29%
Source D.F. Mean Square F

Replications 2 89,771.0 Lie 37 %%
Treatments 1, 38,413.714 6,153
Error 25  6,247.88

Total L1
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Table XXV. EHconomic data from uniform fertilizer study grown on the
L.B. ¥c Fadgen farm, Stevensville, Montana, 1956-57.
Wasatch winter whesat.

Treatment and Fertilizer Average Gross Gain or Loss on
Rate per Acre Cost Bushels Return Check and cost
N P205 Per Acre Per Acre Per Acre of Fertilizer
0 0 28.7 5223
15 1.35 22.8 41.50 -12.08
30 2.7 28.3 51.50 -3.43
15 0 2.10 31.2 56.78 2.45
15 15 3.45 35.5 6k 61 8.93
15 30 L+ 80 31.6 57.51 o48
30 Le20 37.1 67.52 11.09
EY 15 5455 43.3 78.81 21.03
30 30 6.90 36.8 66.79 7.66
0 60 5. 40 25.2 45.86 -11.77
15 60 7.50 3.3 55.15 ~Le 58
30 60 9.60 36.5 66.43 L. 60
90 8.10 239 43.50 -16.83
15 90 10.20 .1 54.78 -7.63

30 90 2.3 27.8 50 .60 -13.93




Spring Wheat

One spring wheat uniform fertility study was seeded in the spring
of 1957. The same d:ta were obtained from this nursery as the winter
wheat fertility study. (See page 24). This trial has been conducted
for three years, starting in the spring of 1955.

This years nursery was located on Creston Sandy loam soil on the
Creston bench. Land was supplied by George Hubbard, Creston, Montana .
The soil laboratcry analysis, conducted by the Flathead County Extension
Service, was as follows, available P05 24 pounds, organic matter 3.3%.

Results and Discussion
(Hubbard)

Rain fall during the growing season of 1957 was below average.
From seeding to harvest there was only 5.60 inches of precipitation.
In measuring the moisture use, 11.01 inches of moisture was used to
produce 31.8 bushels per acre of spring wheat. Table XXVI shows
data for moisture use.

Statistical significance was found in the first cutting made,
May 18, when plants were 6 to & inches tall., Significance was found
in the high phosphate rates at the 1% level alone or in combination
with nitrogen. There was no significance in cutting made at heading,
at harvest and grain yields. JSee Tables XVII, XXVIII, XXIX, XXX,

A summary of the data is found in table XXXI and also the grain
straw ratio. Fertilizer treatments, in all cases reduce yields below
the check, and increased the grain straw ratios. This would indicate
that fertilizer increased forage growth with a reduction in total
yield of grain. For the three year average of this uniform fertility
study the check has been the highest yielding treatment.

- 36 -
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Table 7XVI., Moisture data taken from untreated plots of the uniform fertility study or Pilot spring wheat
grown on the George Hubbard farm, Creston, Montana 1957.
Depth Moisture in Percent Moisture in Percent Loss Loss
in at seeding Ave- at Harvest Ave- in in
Inches I IT ¥ Total rage I II it 4 Tota 1 rage 4 Inches
0-6 13.5  1h.8 16,7  45.0 15.0 5.7 5.7 6.4  17.8 5.9 9.1 7
6-12 5.2 22,8 15.1 531 7.7 S5a1 b3 k8 142 4.7 13.0 2.02
3.2"2!} 1308 1109 1301 38.8 12.9 3-7 502 6.5 15 al} 501 708 1022
2}4"36 1303 11.9 1202 37.14 12.5 6.9 6.9 506 087
36"[{.8 8.7 905 901 2703 9.1 503 5.3 308 O59
Total Loss————————5.41

Precipitation seeding to harvest, 5.60

Total moisture used to produce 31.8 bushel per acre, 11.01 inches.



Table XXVII.

Dry weights of green material from Pilot spring wheat

cut May 18, when wheat was 6 to 8 inches tall.

Uniform

fertility trial grown on George Hubbard farm, Creston,
Montana, 1957.

Planted, May 10,

Size of Plot, 6 sq. Ft.

Treatment and Average
Rate in Pounds/A Grams Per Plot Total Pounds
N P20¢ I Il II1l Grams Per Acre
0 0 23.1 39.2 29.8 92.1 491.4
15 22,0 15.0 15.9 52,9 282 ,2%%
30 26,4 35.2 23.2 8.8 452.4
15 29,2 28.0 16. 3 67.5 360.1
15 15 16.6 18.1 21.9 56.6 302,0%
15 0 25.8 25. 4 34k 85.6 L5647
0 0.6 30.8 32.8 94,2 502.6
30 15 DV.h 26.5 25.5 82.4 439.6
30 £y 25.5 29.6 36,0 91,1 486.1
60 22.2 23.6 18.6 Ol oly 343.6%
15 60 20.7 9.2 30.3 60.2 321,2%
30 60 23.5 23.2 31.2 77.9 415.6
90 9.5 16 .4 16.0 11.9 223.5%3
15 %0 .1 14.3 10.9 39.3 209, 7%
0 90 15.1 1.1 31.0 60,2 321.2%

#Treatments yielding significantly less than the check (5%).
#*¥Treatments yielding significantly less than the check (1%).

Analysis of Variance

Source

Rep
Treatment
Error
Total

D.F. Mean Square F

2 L14.056 1.45
14 110.274 3.62%
28 30.4236

Ll
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Table ZXVIII.

Planted.,

May 10, 1957

cut just before heading.
on George Hubbard farm, Creston, Montana, 1957.
June 17.

Dry weights of green material from Pilot spring wheat
Uniform fertility trial grown

Size of Plot. 6 Sq. Ft.

Treatment and Average
Rate in Pounds/A Grams Per Plot Total Pounds
N Pr0g I I I1I Grams Per Acre
0 0 175 205 245 625 3334.4
15 245 250 200 695 3707.9
30 235 220 215 670 35745
15 0 240 175 E55 570 PL1.0
15 15 245 285 170 700 373446
15 X 215 205 235 655 349445
P 0 215 310 255 780 4161.4
30 15 200 270 260 70 3B .6
0 0 205 265 265 735 3921.3
60 220 205 250 675 3601.2
15 60 2L5 210 250 705 3761.2
30 60 300 210 200 710 3787.9
90 150 225 175 550 293443
15 90 205 205 170 580 P h
0 90 245 265 250 760 LO5hL7
Analysis of Variance Mean Yieldeasseoso.s3606.5
SQ E. 3‘(0000-000000032907
Source Mean Square F LeBaDal 58 esnsnnes sl 8;
Co Vn Ooonotacoutoogolh%
Rep 815.0
Treatments 1,585.95 1.24
Brror 1,272.74
Total

-9 -




Table XIXIX,

Straw-grain weights from uniform fertiligzer test of Pilot

spring wheat on the George Hubbard farm, Creston, Montana

1957.

Planted, May 10, 1957
Harvested, September 3, 1957

Size of Plot. 32 Sq. Feet.

Treatment and Average
Rate per acre in lbs. Ounces Per Plot Total Pounds
N 3205 I 1T Ii: Ounces Per Acre
0 0 63,50 65,00 55.25 183.75 5211.0
15 67,00 54,00 43.25 164+ 25 1,658.0
30 58.50 58.50 29,00 146,00 414045
15 67.00 79.00 65,50 211.50 5998.0
15 15 64,50 73.75 65 .00 203425 5764 .1
15 30 504,00 63.50 55.25 172.75 4899.1
0 62.50 70,00 61.50 194.00 5501,7
L0 15 67.25 7525 62.25 204,75 5806 .6
L0 0 62.50 54.50 5Le 25 17125 4856 .5
60 59.00 62,50 540 00 175450 4977.1
15 60 61,00 60,00 5525 176.25 4998.3
30 60 64,00 52.50 62. 50 179,00 50763
90 54«25 58,00 50 .25 162,50 L6084
15 90 63,00 69.25 1875 181,00 5193,1
0 90 59.00 76.50 55.25 190.75 5409.6
Analysis of Variance Mean Yieldeooeoo.513642
Be Bi Einsivnnesn 0?5
Source D.F., Mean Square F LeSeDs vovceecccalle So
C’ VI o 00 ¢ 00 0..‘.7008%
Rep 2 423.5 7, 8G%#
Treatment 1 103,062 1.89
Grror 28 54,8407
Total L
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Table XXX, Grain yield data from Uniform fertilizer nursery on spring wheat grown on the George
Hubbard farm, Creston, Montana 1957. Six row plots three replications.

Planted. May 19, 1957 Harvested. September 3, 1957 Size of Plot. 32 Sq. Ft.
Treatment and rate Average Bushel
Per Acre in Pounds Total Bushel Weight
N P205 I II FLT Grams Per Acre in Pounds
0 0 7% 670 431 1897 N.8 58,0
15 680 480 L05 1565 26.2 58.5
30 620 580 571 1771 29.7 5842
15 660 651 675 1986 33.3 5745
15 15 570 592 650 1812 0.4 57.6
15 0 510 566 4,50 1566 26.3 565
20 517 496 405 1418 23.8 -
30 15 680 645 592 1917 32.2 57.0
30 30 570 4,96 373 1439 24,1 -
60 604 594 524 1722 28.9 57.0
15 60 259 565 Lh5 1569 26.3 56.5
0 60 669 457 590 1716 28.8 56.5
90 605 460 435 1500 25.2 57.3
15 90 680 694 420 1794 30.1 571
30 0 585 590 416 1591 26.7 5545
Analysis of Variance Bean Yisld...oevans soodBal
S By Mannas PEp— IR &
Source D.F, Mean Square F EoSeBe sevesvsvassnasi N. S.
e Vo sasaniienpawninnindoh
Replications 2 59,756 11.06
Treatments T 10,381.785 1,92
Error 28 54403

Total Ll
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Chemical Analysis of

Material from 1956 Uniform Fertility Trial

Spring ilheat

The following tables include protein and phosphrous analysis
of material gathered from the Uniform Fertility study grown on the

. Co Roberts farm in 1956.
Cres ton Sandy loam,

The soil which it was grown on is a

Table XXXII. Protein analysis of green material cut, Vay 19, 1956.

Nitrogen (lbs./acre) P20

0 15 0 Means

f205 (1bs/acre) 0 Reed 21.5 23.7 22.4
30 23.7 25.8 24.8

60 225 25.2 23.9

90 20,7 2547 232

Nitrogen Means 22 o2 21,5 251 23:k4

Table XXXIII. Phosphorus analysis of samples cut, May 19, 1956, 6 to

8 inches tall,

Nitrogen (lbs./Acre) P205

0 30 Means

P05 (1lbs/acre) 0 322 «361 342
X «403 «4,08 + 406

60 408 o459 o434

90 « 382 « 486 o443l

Nitrogen Means « 379 #1428 AN
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Table XXXIV. Protein, of samples cut, July 10, just before hsading.

Nitrogen (lbs/acre) P, Os
0 15 30 Méans

P505 (1bs/acre) 0 13.7 11.9 13.3 13.1
30 15.6 13.2 lhed

60 12.9 1.5 13.7

90 12.0 12.1 12,0

Nitrogen Means 13.6 11.9 13.2 13.3

Table XXXV. Phosphorous of samples cut, July 10, just before heading.

Nitrogen (lbs/acre) Py O
0 30 Means
P205 (1bs/acre) 0 +253 ¢237 o245
30 274 +255 +265
60 2T «291 0282
90 e 283 e 298 ® 296
Nitrogen Means +271 270 « 272
Table XXXVI. Phorphorous at harvest time, total plant,
Nitrogen (lbs/acre) P205
0 30 Means
3205 (1bs/acre) 0 194 .195 «195
30 .186 .192 .189
60 .188 .176 .190
90 .180 172 176
Nitrogen Means «187 184 7,188

o ki = /




Table XXXVII., Protein of grain at harvest, September 10, 1956

Nitrogen (lbs/acre) P205

0 15 30 Means

P205 (1bs/acre ) 0 16.7 12.7 4.9 14.8
30 16.3 16.5 16.4

60 155 16.7 16,1

90 146 3 15.6 15.0

Nitrogen lleans 5.7 127 15.9 15.5

Table XXXVIII. Phosphorous of grain at harvest, September 10, 1956

Nitrogen (lbs/acre) P50

0 0 Means

P505 (1bs/acre ) 0 »317 «349 «333
20 « 07 +338 323

60 .338 « 327 «333

90 373 338 356

Nitrogen Means 0334 <451 « 336

Winter Wheat

The following tables include protein and phosphorous analysis of
material gathered from the uniform fertility study grown on the
Northwes tern Montana Branch Station at Creston, The soil on which
it was grown is a Creston sandy loam.
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Table X{XIX. Protein of samples cut lMay 28, at heading stage.

Nitrogen (1lbs./acre) P205

0 15 0 Means

P205 (lbs/acre) 0 16.3 18.4 17.8 17.4
Nitrogen Means 172 18.4 178 17.6

Table XL. Phosphorous of samples cut May 28 at hzading stage.

Nitrogen (1bs./acre) P20

0 30 Means

P05 (1bs/acre 0 «250 . 271 «261
i5 274 <277 276

EY +295 «303 «299

Nitrogen means : 273 .28l 2279

Table XLI. Protein at harvest time total plant, August 15, 1956.

1 Nitrogen (lbs./acre) P205
0 45 0 Meahs
P05 (lbs/acre) 0 8.6 8.2 10.3 9.1
0 8.5 T2 79
Nitrogen leans 8.6 8.2 8.8 8.6

ikl




Table XLII. Phosphorous at harvest time, total plant, August 15, 1956.

Nitrogen (lbs./acre) Py Os

0 30 Means

Py 05 (Ibs./acre) O .192 , .198 <195
15 .189 «183 .186

30 210 o342 276

Nitrogen Means «197 241 .219

Table XLIII. Protein of grain at harvest time.

Nitrogen (1lbs./acre) P205

0 15 L0 Means

Py05 (1bs/acre) 0 13.8 13.0 14.8 13.8
15 13. 4 U1 4.2 13.9

30 1.2 14.2 13.8 14.0

Nitrogen leans 13.8 13.8 14e 2 13.9

Table XLIV. Phosphorous, of grain at harvest time,

Nitrogen (lbs./acre) P05

0 0 Menns

P505 (1bs/acre) 0 <353 «335 o 34
15 + 349 « 342 « 346

0 «331 o342 «337

Nitrogen means <344 . 340 « 342

i




Spring Barley

In 1956 a uniform barley fertilizer study was designed for use
in western lMontana. The work was done in cooperstion with the
Extension Service working in seven western counties of Montana. This
study consists of sixteen treatments including the check. Three rates
of nitrogen and three rates of P505 per acre are used.

In 1957 three trials were seeded in the early part of May. The
nursery located in lake county was under irrigation. The nurseries
in Flathead and Sanders county were seeded on dryland.

Results and Discussions

The nursery in Lake county was seeded on a heavy clay soil with
low organic matter and high phosphate. This is in the Round Butte area
ten miles west of Ronan. This nursery was observed, June 14, and found
to be infested with canada thistle and mustard. The experiment was
cultivated and sprayed for weed control on the above date. At heading
time the black birds moved in to this trial and ate all headed grain.
Because of this, the trial was abandoned.

Seeding in Sanders county was done on cut over timber land. A low
organic and low phosphate condition was found when the soil was tested.
Growing conditions were poor as was the seed bed, resulting in a poor
stand. Cattle were allowsd to graze this test anml was abandoned for
that reason.

Seeding of the nursery in Flathead county was on sandy soil, low organic
and high P,05 content, as derermined by the county soil lab. On June 6,
this nursery was sprayed for weed control., OUbservations that date,
indicated a nitrogen response at the 25 and 50 pound rates per acre.

Plot varistions were noted in stands at harvest time and no doubt

account for the high C.V. in this test. MHigh Yields were obtained from
the 50 N, 160 P,0, pounds per acre plots. However, because of economic
conditions the grgatest return per acre, calculating only the value of
barley and cost of fertiliger, was the 25 pound rate per acre of Nitrogen.
High protein percentages was found at the 100 pound rate of Nitrogen

and 4O pounds of Pp05 per acre. Sce Table XLV.

Economic data is given in table XLVII. Tuis shows that the 50 pounds

of nitrogen per acr: gave the greatest return per acre less cost of
fertilizer when calculating the value of protein at .107¢ per pound.
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Table XLVI. Gconomic data from fertilizer trial on Vantage barley grown on The Douglas Potts farm,
Swan River Community.

. Return Per  Fert- Return per Pounds Value of Value Loss
Treatment and rate  Bushels  Acre for ilizer Acre less Per— or Protein of crop or gain
per acre in Pounds Per for barley cost Fertilizer cent Protein at less over
N P,0s Acre Only Per Acre Cost Protein Per Acre .107¢/# Fert. cost check
0 0 24.8 16.12 00.00 00.00 12.3 14644 15.66 31,87 -

25 1O 30.9 20,09 710 -3.13 11.5 170.5 18.24 1.33 - 54
50 40 26.7 17.36 10.60 -9.36 13.2 169.2 18.10 24.86 -7.01
100 40 24.7 16.06 17.60 -17.66 16.3 193.3 20.68 19.14 -12.73
0 10 20.9 13. 46 3.60 6426 10.3 102.3 10.94 20.80 -11.07
25 80 32.9 21.39 10.70 -5.43 134 211.6 22.64 23:33 £1.46
50 & 37.0 24,05 14.20 -6.27 1.5 2575 27.55 37.40 +5.53
100 80 19.8 12.87 21.20 =2L. 54 16.0 152.0 16.26 7.93 -23.94
0 &0 2.7 13.46 7.20 -9.95 11.0 109.3 11.70 17.% -13.91
25 160 24.4 15.86 17.90 -18.16 11.6 135.8 14.53 12. 49 - -19.38
50 160 37.8 24,57 21.40 -12.95 12,1 219.5 23. 49 26.66 ~-5¢21
100 160 32.5 21.13 28.40 -23.39 15.9 248.0 26.54 19.27 -12.60
0 160 20.8 13.52 14.40 -17.00 11.0 109.8 11.74 10.86 -21.01
25 0 .5 19.83 3. 50 +.21 12. 4 181.5 19.42 35.75 +3.88
50 0 35.7 . 23.20 7. 00 4.08 12.2 209.1 22.37 38.57 +6.70
100 0 23.7 15.40 14.00 =14.72 15.6 177.5 18.99.  20.39 -11.48

Barley @ .65¢/bushel
Protein @ ,107¢/pound
Nitrogen € .1l4¢/pound
P05 @ «09¢/ pound



Silage Corn

Research on the production of corn for silage was initiated on the
station in 1953, YWork has been done with varieties, planting dates,
and planting rates. In 1956 fertilizer was applied as a uniform application
to an irrigation study on corn. The response to this application was quite
evident. In 1957 two fertilizer studies were designed to determine the
effect of different rates of applications. One design was the nursery type,
using two varieties and four treatments of fertilizers. The following
planting plan is included to show the nursery type study.

work Plan for Corn off-station

Design- Split Plot
Nursery type plots
Planting Rate 30,000 plants per acre
Size of plot 4 row, 20 feet LOV
Harvest two center rows, 16 feet or 106.6 sq. ft.

Variety Treatment
I Kingscrost KF a b [ d#*
Dekalb 1024 b c a d
II KingscrostKF a ¢ d b
Dekalb 1024 c d b a
III Kingscrost KF e a b d
Dekalb 1024 a c b d
I¥ Kingscrost KF a b c d
Dekalb 1024 d (5 b a

* a~500f/A of 27-40-0 or 125 N, 70 P30
b-200 #/A of 24-20-0- or 48 N, 40 P,0s

c—- 300#/A of 33-0-0 or 99 N, O P20

d- Check

Two of these nurseries were seeded, one in Lincoln county and the other
in Sanders county. The nursery in Lincoln county was on a light sandy
soil, while the Sanders county trial was on cutcver timber land.

The other study was conducted on a field basis and rates, treatments
and results follow in this report. Corn was seceded in rows 250 feet long
of two varieties and fertilizer treatments put on after seeding in strips
21 feet wide at right angles to the corn rows. The soil was a light
sandy soil which is high in P,0. and low in organic matter., Seeding was
done, May 31, 1957. All work was done with field equipment. Irrigation
was provided during the growing season.

- B




Results and Discussions

The nurseries in Lincoln and Sanders counties were abandoned.
In Sanders county, a poor seed bed resulted in poor germination and
as a result a poor stand. Growth was very poor, most plants did not
get over three feet tall, Quackgrass and lack of proper irrigation
in the Lincoln county trial resulted in its abandoment.

A dry season in 1957 caused the low yields obtained in the field
nursery grown on the Harold Passmore farm. Irrigation rates and
applications were not often enough to maintain an adequate moisture
condition during the growing season.

When analysised statistically all trecatments were significantly
higher in yield than the check at the 1% level. Differences were
also found to be significant for varieties. High yields for fertilizers
were obtained by using 400 pounds of 24-20, however this difference is
not significantly greater than the 150 pound rate per acre of 33-0-0,
Dekalb 1024 on a dry matter basis was sipgnificantly higher in yield
than Kingscrost KF, See Table XLVIII.

Table XLVII., Agronomic data from irrigated fertilized corn trial grown in
Flathead county on the Harold Passmore farm, Rt. 4, Kalispell, Montana.

Planted. lay 31, 1957 Harvested. Sept. 20, 1957 Size of Plot. 106.567 ft.

Commercial Nitrogen Pp0Os Variety Dryland
Fertilizer Pounds Pounds Kings- Dekalb Replication
Rate/Acre Per Acre Per Acre crost KF 1024 Total Total
24-20-0

200 L8 40 21.8 43.0 64.8

300 2 60 239 3Tl 61.0

400 % 80 32.5 35.0 67.5
33-0-0

150 50 0 29.¢ 48,1 77.8

175 73 0 3he 2 2347 59.9

300 99 0 el 34.8 64.9

450 147 0 34,0 33.0 67.0
27-14-0

200 54 28 34.3 32.9 |, 67.2

300 81 42 35.5 19.5 55.0

L0O0 108 56 21.6 46,5 68.1

0 0] 0 10.3 16.3 26,6 679.8
24-20-0

200 L8 4O 22.8 39.1 61.9

300 72 60 26.7 3s7 5844

400 96 80 . 34,0 1.5 65.5
33-0-0 '

150 50 0 29.7 43.5 T3:2

175 73 0 34,2 24.1 56:3

300 99 0 3h4e3 36.9 T1Le2

450 147 0 34,0 - 33.0 67.0
27-14-0

200 54 28 34.8 27:2 62.0

300 81 L2 31:1 17.9 49.0

400 108 56 22.5 476 70.1

0 0 0 10.5 13.1 23.6 660.2

Total 622.5 7175 1340.0 1340.0

= 8% =
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Table XIVIII. Total yield for fertilizer and variety on two replications of silage corn grown on the
Harold Passmore farm, Rt. 4, Kalispell, Montana 1957. Four row plot, 106.67 feet harvested.

Fertilizer Plot ‘eight in Pounds Tons
Rate/ Kings- Dekalb Average Per
Acre Ne Po K. crost KF 1024 Sum Pounds Acre
200# 24=20-0 Ll o6 82.1 126.7 3.7 6o 5%%
300# - 24=20-0 50.6 68.8 119.4 29.9 b4 1%
LOO# 24-20-0 66.5 66.5 133.0 33.3 6. 8%
150+# 33-0-0 59.4 91.6 151.0 37.8 7 75
1754 33-0-0 68.14 49.8 118.2 29.6 6, 0%
300# 33-0-0 6lioly T1.7 136.1 34.0 b, Gt
L50# 33=-0-0 68.0 66.0 134.0 3%.5 6o 833
200# 27-14-0 69.1 60.1 129.2 32.3 6.6%%
300+# 27-14-0 66.6 37.4 104.0 26,0 5.3%%
LOO4 27-14=0 L. 94.1 138.2 34.6 7o 133
0 none 2.8 29.4 50 .2 12.6 2.6
Sum 622.5 717.5 1340.0 30.5
Average pounds 28.3 32.6
Tons/Acre 5,8 6.7
Note: Kingscrosi: variety check, in this nursery. Variations Sum of Mean
*Varieties yielding significantly more than the Due to D.F. Square Square o~ F
check (5%).
#¥Warieties yielding significantly more than the  Replication 1 8.28 g.28 2.91
check (1%). Fertilizers 10 1785.31 178,531 62,95%%
Error a 31 31.20 2.836
Mezn Yiﬁld.........i..g.2 Main Plots 21 1824. 97
oot s 13 ana. LeSeDe(5%)eceeeed Varieties i 205,11  205.11 Ll 63%%
Ferbditlpmes—s 8.0, (W e isssl Fert. x
*74;-,,:@1;1,@,,____11-8-?).(5:’3 ceeecel variefoies 10 1466.19 146.619 31.90%%
e T YO Error b Ll 5056 4596

Total L3 3546 .83
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Introduction

Weeds are an economic problem in farming. Controling them has
become a necessity, to msintain maximum production. Weeds cost the
farmer in Montana $59,694.00 a year to control them. This does not
include the cost of controling weeds along ths highways and road-
ways throught out the state.

Research on the Northwestern Montana Branch Station has been
conducted in an effort to find an effective control of some of
the troublesome weeds in lVestern Montanz. The two weeds on which
most sffort has been placed sre quackgrsss (agropyron repens) and
wild oats (Avena fatua). This past yezr studies were conducted
on wheat theif Zthhoqpurnum arvense) and weed control in
Kendland clover grown for seed production. HBach of these experiments
is discribed later in this section of the annual report. Cost of
this project in 1957 was 3711.38.

In 1956, a garden tractor was presented to the Northwestern Montana
Branch Experiment Station throuyh the cooperation of several farm
organizations and agencies. Through facilities of the Flathead
County Extension Service parts needed to build 2 tractor mounted
fspray rig" were obtained.

The "spray rig" was completed in 1956, The- parts of this spary
rig are a stainless steel "pony beer keg' eight gallons, pressure
gage, out let, hose and four foot boom. The bser keg (tank) is
mounted on the rear of the tractor with the boom placed under the
tank. UYsing a given amount of pressure meterial and a given speed
a plot 15 x 20 feet can be covered very accurately a=nd evenly,.

A portable air compressor is used to build pressure in the tank.
Using this equipment, miny plots can be put out in a short time.
This additionzl equipment hes increased our quanity and quality of
work.

In 1957 all experimsnts were designed so the above described
equipment could be used. The plots were 15 feet wide and 20 feet
long. These plots could be covered in three trips over the plot and
8t1ill meintzin the same pressure durlnp the entire period of
application of the msterisl,

Chemicsl Control of Agropyron repens

In 1956 six herbicides were applied to an estasblished stand of
agropyron repens to determine the effectivensss of the compound for
centrol of this plant. CMU was the only herbicide used which caused
permsnent soil steriligzation. Different rates of sach herbicide
were used and are given in table I, »

The materisl was applied with & "paint spray out fitv. These
herbicides were applied to plots five feet by twenty feet or 100
squére fezt, Cultivation was used in conjunction with all trestments.
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This tillsge work was done thrce weeks after spplication of all
herbicides except CMU which was applied, April 21, 1956. Cther
compounds were spplied, May 21, 1956.

In July of 1956 resdings were made to determine percent of kill

that yesr. These readings are found in Table I. In May of 1957 read

ings were msde to determine the complete effectiveness of thece
herbicides., Study of these data shows that amino trizole =znd TCA
were most effective of the non-permanent soil sterlients. Dalapon

was somewhat less e(fective. IPC and MH were completely in-effective

in the control of agropyron repens. Table I.

Table I. Chemical Control of quackgrass at Creston, Montsna 1956,
3ix chemicals,

CMU applied 4/21/56 Other chemical spplied 5/21/56
Rate in Per— Grass

Plot Pounds cent Stand %

Number Chemical Per Acre K111l 5/1/57

1 CMU 20 98 0

2 CMU 30 100 0

3 CMU 40 100 0

A Dalapon3 10 20 50

5 Dalapon 10 20 50

6 Dalapon 20 30 35

7 Dalapon 30 70 10

8 Weedazol L 70 5

9 Weedazol 6 95 0

10 ieecdazol 8 90 3

11 MHO L 0 100

12 MH 6 0 100

13 MH 8 0 100

1 Che ck 0 0 100

15 TPCO 6 0 100

16 IPC 9 0 100

17 IPC 12 0 100

18 TCAT 140 9% 10

19 TCA 60 95 5

20 TCA 80 90 5

1100 equsl 211 plants killed. L(3 amino-1,2,k4,~Triazole)

23-(p~-chlorophenyl)-1l, l-dimethylurea OMaleic Hydrazide
32,2 dichloropropionic Acid OIsopropyl-n-FPhenylcarbamate
7Trichloro Acetic Acid

Experiments to control quackgrass (agropyron repens) in com-

bination with herbicides and cultivation were locztsad in two locaztions

in 1957. Observations as to percent of kill are to be made in the
spring of 1958,

Une experiment is located on the Carr fgrmvl% miles north of the

Northwestern Montana Branch Station. The obther is locatsd on the
Station. Three herbicides were used in the experiment.

- Pw




Obssrvation made in the fall of 1957 showsd regrowth in plots
treated with amino trizole (ATA) (ACP). This was the only plot in
which regrowth wss noted except in the check.

The planting plan shows the herbicide used and rztes.

Test III
Quackgrass Treatments *

Plots 16 x 20

Locstion-Station &-4 and Rue Carr Farm

Acid Pounds of Material

Equivalent Material Per Plot
Chemical Pounds/A. Per Acre 320 Sa.Ft. Plot Numbers
Dalapon 20 24 7497 1 15 2 39
Dalapon 30 % 112. 45 2 20 23 %0
Dalapon 40 L8 149.93 3 11 o 38
Weedazol 3 b 18.75 Lo 17 29 32
Weedazol 6 12 37.48 5 12 30 33
Weedazol 12 24 - The 96 6 14 26 40
TCA 20 22 71.58 7 18 22 35
TCA 40 Ll 13744 8 19 28 37
TCA 60 66 206,16 9 156 27 %

Check (¢ 0 0 0 i3 2L 34

#*Tilage included in this trial

liaterisl to be applied when quackgrass is 8 to 10 inches tall, plowed
two weeks after application.

In 1957 ssveral herbicides at different rates were applied to an
established stand of Agropyron repens 1ocatad on the Flathead County
Air Port.

Compounds used were, Dalapon, TCA, Amino triazole, CMU, and
Ure.bqr. Ureabor and CMU were applied before growth of A. repens.
The caoe of spplication was April 8, 1957. The other .mscerials were
applied liay 17, 1957 when the A._repens wss 4 to 6 inches tall.

Upon observation of these plots it was found that sll msterials
appear to give a messure of control. To measure the complete effect-
iveness it will be necessary to make observations sand plant counts
early in the spring of 1958

vsi B o




Test IV
Quackgrs ss Treatments
Agropyron repens

CMU 2nd Ureabor applied 4-8-57
Other plots applied 5-17-57
Plots 16 x 20 sq. ft.

Location, County Air Port (Flathead)

Acid Material
Equivalent Material Per Plot

Chemical  #/A #/4 300 Sq. Ft. Plot Numbers

Dalapon 20 2L T4.97 L 23 L8 61
Dslapon 30 % 112. 45 2 28 37 69
Dslapon 40 L8 149.93 3 29 39 58
CMU 20 25 98.09 L 25 52 67
CMU 1,0 50 117.09 5 32 L9 56
CMU 60 75 156,12 6 20 L1 66
TCA L0 Lb 137.44 7 36 45 63
TCA 60 66 206.16 8 22 53 72
TCA 80 88 274,86 9 2% L6 70
Burabor L35 3 10 34 L2 5
Furabor 21745 li 11 31 50 62
Burabor 652.5 I3 12 27 L7 68
Weedazol 3 6 18.75 13 33 38 65
ieedazol 12 i2 37.48 1, 35 Ll 57
Weedazol 6 24 Th e 96 15 30 43 59
#*Dalapon 10 12 3749 16 24 40 74
*Jeedazol 3 6 18.75 17 21 51 60
Check 0 0 0 18 19 54 6l

Trade or Common Nsme

Dalapon
Weedazol

CMU (Telver)
TCA

Ureabor

*Application made three times during the growing season as follows

1. Uhen vegetation is 6 to & inches high.

Active Ingredients

2-2-Dichloropropionic Acid

'3 amino - 1,2, triazole

3, (P-Chlorophenyl)-1,1 dimethylursa

Trichloroacitic acid

Sodium borstes and 3 dichlorophynyl-

1,1 dimethylurea

2. Three weeks following first aspplication.

3. Four weeks following second application.

Rate to be the same each application

o




Chemical Control of FPerennial and Annual
Weed in Kendland Clover Grown for Seed

Considerable work has been done in the production of Bendland
Clover sezd on the Ststion at Creston. OUne of the greatest problems
is the control of weeds, both annual and perennisl. It was the
purpose of this ressarch problem to aid in control of these weeds.
Five different herbicides were used in the trial.

Application was made just after emergence of weeds and clover,
This was done with a sprayer mounted on a garden tractor and cali-
brated to apply the proper amount of materisl and water. Applications
were mede, April 18, 1957.

Results

Control of weeds using premerge was effective, at all rates with
little or no effect on clover. This controled only the smsll weeds
and regrowth was noted later in the season. Neburon controled the
weeds but caused severe rolling of clover leaves and stunted the
growth of the clover, No effact on clover or control of weeds was
noted with other compounds. Seed yields were not obtained to measure
the effect of the herbicides on total seed production.

Plan for Herbicide Treatment in &stsblished Kendland Clover

Plot size 5 x 20 feet
Acid equivalent

Chemical in #/A Plot Numbers

Premerge. £ 1 17 30 L5
Premerge 2 2 22 26 48
Premerge 3 3 23 27 37
Premerge L L 19 29 L4
Neburon dupont 2 5 14 33 L7
Neburon dupont A 6 16 34 38
Neburon dupont 6 7 20 36 39
CDDA (Mansanto)t 2 8 21 25 46
3y 9% b 9 24 32
4(McPB) 2 10 18 2 43
4(}McPB) A 11 15 28 42
Check 0 12 13 35 40

lA—Chloro—N,N—diallyacatamide 2Tris(Z,Adichlorophenoxy@thyl)phosphite

o K -




Weeds to be controled

Common name

Knot weed

Catch fly or cow cockle
Pig weed

Fan weed

Chick weed

Lambsgus rier
Shepherds pur se
Round leaved mallow
Quackgrass

Common rag weed
Plantains

Yellow goats besrd

Botanical name

Polygonum aviculare erectium

Silene noctiflora

amarathus spp

Thlaspi arvense

Stellaris media

Chenopodium album

Capella buresa-pastoris

Malva rotundifolia

Agropyron repens

Ambrosia artemisifolia

Plantsgo rugellii

Tragopogan pratensis




Chemical Control of Lithospernum arvense

In 1956 the Extension service put out some field plot demon-
strations to study the control of wheat thief, (Lithospernum arvense)
in winter wheat. Materials used in the demonstration were Dinitro
and different formulations of 2,4-D. The Ststion staff assisted in
the harvesting of random samples from these trested areas,

Table II, OShows trestments and yield per scre of this demonstration.

To furthur messure ths effect of these compounds on the yield of
winter wheat a2 detailed study was designed by the Experiment Station.
Three 2,4-D formulations were ussd at different rates for ssch and
three rates of aspplication for the dinitros used., Table III shows
trestments and rates, percent of kill and yield of Wasatch winter
wheat. These data are somewheat erratic as they pertain to percent
kill. The high C.V. indicated a large amount of error. The C.V. for

the grain yields is a little high to be considered a reliable test.
However, these dsta tend to indicate a reduction in yield because of
the trestments. OUther differences between treztment are present in
addition to the difference between the check,

Table II. Yield dsta from winter whe:t (Tripplet) treated with
herbicides for control of whest thief (Lithospernum
arvense ), Grown in Flathezd county on the Tom Ambrose
farm, Rt. 4, Balispell, Montsns 1956,

Size of Plot 600 Sg. Ft.

Rate Per Pounds Bushels
Acre in Per Per
Chemical Pounds Plot Acre
Dinitro 1.25 0 36.3
Dinitro 2.50 0 36.3
Dinitro 3.75 27 32.6
Dinitro 5,00 32 38,7
Chipman 2,4-D w75 26 31.5
2,4=D 150 28 33.9
244-D 3,00 31 37.5
Dow 99 5.0 37 L7
Gheck 27 36.0
Nean 36,0




Table III. Agronomic data from the application of herbicides to control

Lithospernum arvense (wheat thief) in winter wheat.

Located

on the Thomas Ambrose farm, Rt. 4, Kalispell, Montana 1956.

Rate Plot Yields Ave, Per-
Per A. In Bushels/A. Total Bu. cent -
Treatment in Lbs, I £X ITI Bushel Per A. Kill
2, 4D Amine L 36.5 27.6 21.2 85.3 28.4 3.3
24 4D Amine 1 31.6 31.8 33.1 9.5 32.2 3.3
2, 4D Amine 2 25:6 - 27.1 - 27.5 80.2 26.7 20.0
DNO SBP ' 13 2.0 25,5 233 Th.8 249 1.7
DNO SBP 2% 245 24,0 29.1 77.6 2549 L3, 3%
DNO SBP 3 25.7 24.3 30.5 80.5 26.8 40,0
Low Volital HEster L 19.7 23.5 25.5 68.7 2249 0
Low Volitsl Ester 1 18.0 24.5 20.4 62.9 21.0 36,7 %%
Low Volital Ester 2 15.3 14,0 13.3 42.6 14.2% 554 0%
2, 4-D Ester 1 25.5 19.5 21.8 66.8 22.3 18.3
2, L=D Ester 2 22.3 15.0. 27.8 65.1 287 21.7
Check 22.5 37.0 24,.6 84.1 28.0 0

*Ireatments yielding significantly

the check 5%.

less than

**feed kill percent significantly higher than

the check 5%.

Mean Yield.eeeees27.6
S Be Zussneuossee 5504
Ls8a:De o;-oo.to‘é’]ol{.
Cs Vi wiinoseessulOe 33t

Percent Weed kill

L{gﬁ-‘n'oaoooolbcen-

20.8%

SQ El 3{-04!0.000‘0'10002!4,
I.:oSoD. 00..0000.02903
C. V, oqoo-ve-a-ol@golg%




Weeds in Fence Lines and Roadways

The control of weed grasses and other undesirable species in fence
lines and along roadwsys is becoming more and more importasnt in the
#gricultural areas of Western Montana., The need still remesins grest
for more research and testing in this ares of wealcontrol.

CMU has been effective at 20 to 50 pounds per acre in the control
of most herbaicous plants in Western Montana. However, canada thistle
(Cirsium arvense) appesrs within a yesr in the area trested.

In 1957 a trial was set up tc test the effectiveness of three
herbicides. These msteri:ls used were, CMU (Dupone), Norvan (Dow),
and Ureabor (PCB). CMU and Norvsn were applied in an aqua solution at
100 gallons per ascre. This application was made with a sprayer
mounted on a garden tractor. Ureabor was applied with a spreader
provided by the (PCB) company. One rate of each compound was used.
These rates being suggested by the manufscture. The purpose of this
test was to compare the effectiveness of each of these herbicides,

Results

Observitions mede during the growing season indicsted all compounds
were effective. Ureabor was very slow in azcting when compared to
CMU and Noven.

Results of this test can not be conclusive until the spring of
1958,

The mep and chart describe the experiment and gives the location
of the same.
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Genersl Farm

All cereal crops were sprayed with 2,,4-D ester formulation at the
proper stage of plan growth. Several fense rows were sprayed with Novon
and CMU. The following tsble snd msp show date of trestments, rates, and
location. Following this is informetion on specific compounds as to there
apparent effectiveness as observed by the author.

Rate
Date Her- in
1957 Operation Location bicide #/A Rema rks
Apr. 9 Sprayed fense See map (1) CMU =50 Good control of
line and road Quackgrass
ways
Apr. 9 Sprayed fense See map (2) Novon Control of all
line and road grassie plants
Ways
Msy 3  Sprayed F-1, B-4 2,4=D¥ 375 (a)
Winter Wheat FL, bc
May 16 Sprayed winter E-2 2, 4=D¥% 375 (a)
wheat nursery
May 29 Sprayed spring A3-6c, Bl-3c, 2,4=D¥%¢ .5 (b)
grain B-6, Cl-3c,
C8c, D2a, El-4,
D5b.
July 10 Sprayed See map (3) 2, 4=D 2:0 (¢)

Pastures for
Cirsium arverse

*Low volatility ester 2# 2,4~D acid equi. per gzl. (Dow 99).

**Ester formulation 2,4-D c.8# 2,4-d acid equi. per gsl. (Chipman).

(a) Weeds, broadleafed died very slowly, and not completely. Rate as rec-
ommended by menufacture wis not adequste for this srea.

(b) Very good control of bread leafed weeds.

(¢) Very good control of Cirsium arvense.,

w3 o-
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Forage Species and Varieties
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by
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Introductions

This part of the ninth annual report concerns both annual and
perennial forage crops. The report of perennial forages will be
on grass and legume species and varieties, whereas the annual forage
report will concern, varieties of corn, sorghums, millets and other
annual crops used for forage production. The method of research
used will be explained for each experiment or grouped, if similar
methods are used for several experiments,

$1909.35 were spent on this project.

Plans for the coming season call for and harvest of several
trials seeded prior to 1957, harvest of trials with perennials
seeded in 1957, seeding and harvest of annusl forages again in
1958, seeding of one-half acre of additional land to detailed species
or variety studies, according to a schedule worked out by workers
with forage crops at conference time.

Results are shown in subsequent tables.




Irrigated Pastures

This is the fourth and last year of harvest for irrigated
pasture mixtures seeded in 1953. See tables I and IT.

By comparing this seasons yield with the four year average it
will become evident that some mixtures have declined drastically in
the fowr year period. Trefoil mixtures are above Ladino mixtures with
the same grass in every case for this season, ahead for the four year
Pperiod in a few cases. Mixtures significantly low this season compared
to OUrchard-ladino are Brome, Intermediate and Troy with ladinoc. (ne
mixture is higher in yield this year, Orchard and Trefoil (2). This
is the same mixture as the other orchard-trefoil in the trial seeded
at a different rate, ie,

Orchard 4 lbs, Trefoil 10 lbs.
(2)Orchar 8 lbs, Trefoil 5 lbs.

This is the second four year frequent clipping study in which
Alta-Ladino and Orchard-ladino have maintained the same relative
position above sodgrass mixtures. In this one however COrchard-
Trefoil forged ahead by virtue of greater 3rd and 4th year yields.

A new pasture trial has beeh seeded involvirng four mixtures
and nine fertilizer treatments disigned to determine what mixture and
what fertilizer treatment will best maintain production over a ten
year period.

A study to determine which variety of trefoil is best with
Urchard grass has failed to establish significant differences in
three years and three year average yields are close.

For observations on Bluegrass see table IV,




Table I. Irrigated Pasture Mixtures, 1957. Seasons yield from four clippings of oven dry forage
adjusted to 127 moisture from 80 square feet,.

Pounds Pounds Four
Pounds Per Plot Total Oven Corrected to Year

Mixture I II 11T v Pounds Dry 12% Moisture Average
Orchard & Ladino 3.7 2.78 3.0 5,30 14.78 2011.93  2253.36 4,028
Orchard & Trefoil L4e17 5¢ L4 4428 L.89 18.78 2556.43  2863.20 4411
Brome & Ladino 2.33 2461 2.17 2,66 9.77 1329.94  1489.53% 3610
Brome & Trefoil 3.14 4,02 314 Lo by 14.94 2033.71  2277.76 375é
Alta and Ladino 3.31 3.11 %.22 6.09 15.73 2141.25  2398.20 4237
Alta and Trefoil LeT2 3¢ 94 3.72 L.81 17:19 2339.99  2620.79 4118
Intermediate & Ladino 3.0 1.86 2.28 3.13 10.57 14,38.84  1611.50% 3639
Intermediate & Trefoil  3.23 3.23 2.55 2,67 11.68 1589.94  1780.73 3521,
Troy and Ladino 2.56 2.39 1.83 1.77 8.55 1163.87  1303.53% 3371
Troy and Trefoil Lo48 3.14 L4 86 3.19 15.67 2133.08 2389.05 © 3561
Orchard & Trefoil (2)  4.38 5,66 5.59 6.53 22,16 3016.53  3378.51%% 4,281,
Troy & Trefoil (2) 3. 59 Le25 3,05 4498 15.87 2160.730 2419.54 3610

Hean Yield.eeeese2232.14

B Teisa i penesn2llded] 108,
eS5.D.(58)icesseeb3fe83 1bs.
wB. D018 Jeawnaen 89, Th Tha.
U PO, .

#fixture yielding significantly less than the check at (5%)
*%Mixture yielding significantly less than the check at (1t

3
OUrchard and Ladino is used as the check.
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Table II. Four year Production of Irrigated Pastures 1954-57.

Four

Year
Mixture 1954 1955 1956 1957 Total
Alta-Ladino 5476 5188 4175 2397 17236
Alta-Trefoil 44,70 4563 4481 2622 16136
Orchs rd-Ladino 5L43 L825 4208 2256 16732
Orchard-Trefoil 5143 4695 4990 2866 17694
Brome-Ladino 5328 L4622 3795 1488 15233
Brome-Trefoil L8777 4219 4323 2281 15700
Intermediate-Ladino 5073 1,605 3732 1610 15020
Intermediate-Trefoil L4227 LOBL, JANAS 1781 14,238
Troy blue-Ladino L0514 432 3532 1305 13225
Troy blue-Trefoil 3685 3887 LO78 2391 14,041
Orchard -Trefoil 2 5211 3650 LE9L 3378 17133
Troy-Trefoil 2 322 4003 4596 2421 L4042




Table III. 1957 yields per plot, 80 square feet of Trefoil varieties from three cuttings when grown
with Crchardgrass.

Pounds Pounds Pounds 3 year
Pounds Fer Plot Oven Corrected to Per Average

Variety I 1T III v Dry 127 Moisture Acre Pounds/A.
Iowa Zmpire 6.20 3.80 3.19 497 18.16 20.34 2768.78 4476
Empire 5.29 3.70 364 S22 17.85 19.99 2721.14 4559
géscade 5. 53 3.40 3.56 LJT5 17.24 19.31 2628.57 4488
Viking 5,22 3.83 3.28 L .38 16. 70 18.72 2548.26 4421
Granger L.19 3.18 3.20 3.59 14.16 15.86 2158.94 1136
Mansfield 4. 89 3.9% 4409 3.58 16,50 18.48 2515.59 k455
Italian Broadlsaf 5.08 3.62 3.67 57k 18.11 20.28 2760.62 4630
Montana Zarly 5.78 3.54 3.36 3.57 16.25 18.20 2477.48 4480
Oregon Narrowleaf 5.61 3449 3.92 3.21 16.23 18.18 2LTheT5 453k
N. Y. Narrowleaf 6413 418 4409 3.75 18.15 20.33 2767 J42 L576

Mean.....eee o o

S.Evzao-ccutcoo

LB D.(58 Jessssessls S,
Co V. s esss o e 0060 501%

«sa187.T1 Tha,



Table IV. Bluegrass (bservations: Yields and characteristics of 42
bluegrasses from 32 square feet, grouped by sod forming
tendency. (1 cutting when seed was ripe).

Height Cunces Ozs/plot Pounds

Cereal in Per Plot Corrected to Per

Row  Number Stand Inches Oven Dry 12% Moisture Acre
Bunchgrass

19 P-8L6 fair 30 775 8.68 738.L48
21 P-5731 fair 36 9.75 10.92 929.05
29 P-13791 fair 2 2.00 224 190,57
35 P-8903 good L, 29.00 32,48 2763.33

Slight Sod Forming Tendency

2 P-13827 poor 20 6.00 6.72 71.72
18 13783-33 good IN 2.5 22.96 1953.39
26 P-13824 fair 22 6475 7.56 643.19
30 13948=-204 good 22 ke 50 5.04 428.79
36 P-15398 good 30 12.25 13.72 1167.27
39 13949-410 good 30 17.25 19.32 1643.71

Rapid sod formers

8 P-13818 good 28 47.25 52492 4502.33
14 4249-1P-3128 good 36 32.25 36.12 3073,02
16 P-13821 good 26 22,00 24,614 296,32
23 13783-301 goaod 22 27.0 .24 2572.76
24, 13833-211 good 18 21,0 2352 2001.03
27 4,808-523 good 24 16.5 18.48 1572424
28 L694-8 good 32 37.0 Ll b 3525.63
31 5971-208 good 20 15,25 17.08 1453.13
33 P=14094, good 32 28,00 31.36 2668.05
34 13783-507 good % 25.00 28,00 2382.18
37 13775-202 good 28 31.00 3h4e 72 2953.91
L1 13802-409 fair 24 2725 30.52 2596,58

Moderate Sod forming tendency

1 P-13819 good 0 X425 33, 88 288241,
3 13838-5113 fair 26 17:25 19.32 1647.71
L LT729-11 fair 32 11.00 12, 32 1048,.16
5 P-14093 fair 0 9.50 10.64 905.23
6 P-15391 fair 26 97D 10.92 929,05
7 P=11040 poor 18 1.00 1.12 95,28
9 P-15396 fair 32 12.00 13. 44 1146,.85
10 14095-8013 fair 36 25,00 28.00 2382,18
11 13949-308 poor 28 18.50 20.92 1762.82
12 P=15395 fair 30 2175 2k 36 2072.50
13 13703-208 good 36 29:75 33.32 2837.80
15 13783-29 good 26 16,00 17.92 1524.60
17 13838-305 fair 28 18.75 21.00 1786.64




Table IV. (Continued)
Height Cunces Ozs/plot Pounds

Cereal in Per Plot Corrected to Per
Row  Number Stand Inches Oven Dry 127 Moisture Acre
20 P=140931L-4683  good 0 15.25 17.08 1453.13
22 P=15397 good 24 13.75 15.40 1310.20
25 P=13946 good 26 1550 16,80 1429.31
32 13775=212 good 26 21.5 24.08 2048 .68
38 5971~408 good 2l 1545 17.36 1476.95
LO 13775=211 goaod -y 1645 18.48 1572.24
42 4260-1PL10 fair 18 8.0 8.96 762.3

Stand s=-Good 75-100% Fair 50-75% -

Poor under 50%.

In forage yields the first year of harvest:

L, bunch type ave.
6 Slight sod forming Ave. 1068.01
12 Rapid sod formers Ave., 2616.43
20 lModerate sod formers Ave. 1551.80

1166,.36




Irrigated Hay

This is the fourth year of harvest for a study comparing alfalfa
and clover mixtures. Alta fescue and Potomac Orchard in mixtures
with alfalfa lead in this study. Clover mixtures were very productive
for the first two years but yields the last two years were primarily
due to the grass. This is the second four year hay mixture study in
which mixtures of alfalfa and Orchard and alfalfa and Fescue have
done well when compared to single species or other mixtures. Table V.,

Alfalfa and Trefoil varieties seeded in 1953 in an irrigated
legume nursery were harvested once this year. Yields may provide some
indication of their relative productivity the fourth year after
seeding, Table VI.

Orchard grass variety yields, alone and with alfalfa are shown
in Tables VII and VIII., Mean yields with alfalfa are l.4 tons greater
than mean yields of orchard alone. This is the first harvest year for
this work and no conclusions have been reached.

Eighteen grasses were seeded in mixtures with alfalfa on the
F.F.A. farm near Kalispell in 1956, and one cutting secured in 1957.
(Inadequate irrigation made comparable second cutting yield data
impossible ). Relative protein and posphorous content determined from
samples of these is shown in the fertilizer section of this repat.
See table IX.




Table V. 1957 Irrigeted Hay Mixtures. Seasons yields in pounds per plot of 80 square feet for the fourth
year of harvest. Two cuttings, (oven dry samples).

Species Pounds  Pounds Tons Four year
or Pounds Per Plot Oven Corrected to  Per Average
Mixture I II 111 v Dry 127 Moisture Acre  Tons/Acre
Ranger Alfalfa 11.98  8.74 8.07 10.15 38.94  43.61 2.968  3.75
Kenland Clover Lekh7  8.35 6.52  5.28 24,62  27.57 1.876%% 3,31
Tall Uats and Alfalfa 7.73  8.13 5.42  9.03 30,31 33.95 2,311 4.01
Brome and Alfalfa 7.27  8.86 8.86 10.73 35.72 40,01 2.723  4.09
Intermediate & Alfalfa 6,09  7.37 5¢29 8.73 27.48 .78 2.095% 3,52
Orchard & Alfalfa 8.38 8.3 9.90 13.70 40,36 45,20 3.076  L.24
Alta and Alfalfa 10.40  12.91 11.55 15.74 50.57  56.64 3.855% 4,18
Timothy and Alfalfa 7.82 8.79 6.69 8.55 31.85 35.67 2,496 3.77
Tall Qat and Clover 5.59 6,10 8.05  L.49 24,23  27.14 1.847%% 3,67
Brome & Clover 8.2 7.% 7.29  7.85 3l.42  35.19 2.395  3.80
Intermediate & Clover 11.09 6. 93 5¢54 9.61 33.37 37.37 2.543  3.61
Orchard & Clover 10.87 8.64 9.11 13.01 41.63 46.63 3.174 3.91
Alta and Clover 10.64 10,01 7.04  7.28 34.97  39.17 2.666  3.96
Timothy & Clover 8.06 8,01 Le82  L.66 25.55  28.62 1.948%% 3,23
Ladak Alfalfa 10.28  11.59 7.91 9.22 39.00  43.68 2.973° 3.76
Ranger Alfalfa is used as a check. Mean Yield.oeeeenooas

. LeBeDual58 ) nussnervane 3T
i A LeBeDu{1% )ucicvossnas98T
Ct XITO lonuoooannuoooogogzz%

*Mixture yielding significantly more or less than the check (5%)
(1%

#*Mixture yielding significantly more or less than the check (I



Forage Species and Varieties

Irrigated Legumes: One cutting of alfalfa and trefoil varieties was
harvested from legume plots seeded in 1953,
in with bluegrass but forage taken was probably 80% the legume seeded.

These were pretty well sodded

Table VI. Yields from 48 square feet plots, one cutting made June 22,
1957. (4th year of harvest).
Pounds Pounds Tons
Pounds Per Plot Oven Corrected to Per
Variety ¥ II i Dry 12% Moisture Acre
A¥falfa
Nomad 3.26 4.35 2.45 10.06 11,27 1.70
Sevelra ba LT 528 Lo 45 13.90 15:57 2:35
Rhizoma 5.12 3,59 6,66 15.37  17.21 2,60
Ranger hel5 5.8, 3.62 13,91 15.58 2.36
Ladak 3.81 3.26 Tl 14.68 1644 2. 49
Average 2,30
Trefoils
.Pﬂorrtam‘i J&I‘ly 30 59 3. 07 5012 11078 13019 la 99
impire 2.89 2.36 3,811 9,06  10.15 1.54
Cascade 36 66 2elihy 6.34 12.44 13.93 2: 11
- Average 1.88
Lifissing plot. Mean Yield.eeoeeosoleldy
SO E;A EOG.OQDQO.DOO 0390 t’ons
Analysis of Variance LS D58 s anssnwasell 8
Ga Vi svannwwsusessiBe lT5E
Variance D.F. Mean Square F
Varieties 7 1.670 0.947
Reps 2 3.770 20137
Error 14 1.764
Total 23
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Table VII. Orchardgrass Varieties, Creston, Montana 1957. Yield in pounds per plot
of 80 square feet, two cuttings. (Orchard grass with no alfalfa),

Pounds Tons
Pounds Per Plot Total Corrected to Per
Variety I IT I1T Pounds 127 Moisture Acre
Potomac 15 .27 18.60 20.91 5L4.78 61.35 5.567
P-2453 16.66 11.15 17.90 45.71 51.20 Lo 646
Akaroa 19.84 15.76 4. 22 49.82 55,80 5,064
Cornell Syn 2F 16.97 16.23 18,11 51.31 57. 47 54215
Iowa #6 21.07 16. 45 17.18 54,70 61.26 5.559
Trogdon 13.38 15.72 14. 40 434 50 L8.72 L4 21
Commercial 16,06 16.38 144 10 L6, 8L 52,16 L4761
Utah Syn 2 15.58 19.66 17.67 52.91 59.26 5.378
Towa #1 13.82 14.97 14.73 53452 4874 L4423
Analysis of Variance Mean Yieldeooeooose «5.004
8. Bi Ruvwsjpinassne . o407 T/A
Variance D.F. Mean Square F EeBaDs ieinesmiisosise N. S.
B Ta 550w sse SR 81417
Varie ties 8 6.770 . 1.265
Reps 2 0,660 0.123
Grror 16 5353

Total 26



Table VIII. Orchardgrass varieties with alfalfa, 1957, Creston, Montana. Yields in
pounds per plot of 80 square feet, two cuttings

Pounds Tons
Pounds Per Plot Total Corrected to Per
Variety T IT yil ¥ Pounds 127 Moisture Acre
Potomac 18.97 21,19 22,50 62.66 70.18 6437
P=2453 20.78 25.30 23.04 69.12 77.41 7.03
Akaroa .51 21,00 20,82 62.33 69.81 6. 3L
Cornell Syn 2F 21.01 2.2 20.15 61.37 68.73 6424
Towa #b6 22.63 20.18 20 .24 63.05 70.62 6.41
Trogdon 19.98 20.24 17.22 57« Ly 64433 5.84
Commercial 2L.17 21,93 2454 70.614 79.12 R 12
Utah Syn 2 22.16 19.98 23,06 65.20 73.02 6.63
Towa #1 18.18 19.04 19.25 56447 63.25 5:Th
Analysis of Variance Mean Yieldeeeeooooeobaly2
S. :i;. _X-IOO;COODOQOOO OZéL).T
Variance DoF. Mean Square F LB D58 )uidinsninan w197
C. ‘J. -ooo-...-o-noo[}oll-}:}g
Varieties 8 7.386 3,289%
Reps . 0.175 0.779
Error 16 2.246
Total 26

*Significantly higher in yield than Potomac (5%).
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Table IX. Grass alfalfa mixtures grown on the F.F.A. farm, Kalispell, Montana 1957. Four
row plots, three replications, yields from 80 square feet, one cutting.
Total Totals Average

Mixture Pounds Per Plot (ven Dry Pounds Corrected to Tons
Alfalfa and Grass I i § 111 Oven Dry 127 Moisture Per Acre
Intermediate Wheat 11.21 8.53 6.82 26,56 29.97% 2.699
Nordan Crested 313,50 780 7.+50 28.80 32.26 2.927
Standard Crested 10,76 6.40 Telh3 24+ 59 27.54 2499
Pubescent Wheat 1012 8.35 8,10 26457 29.76 270
Tall Wheat 10,38 8.35 8.86 27.59 30.90 2.80
Manchar Brome 11.48 7.22 10.50 29.26 32.77 2.974
Slender iheat 10.17 9.68 10.46 30.51 34.17 3.10
Reed Canary 8033 7052 8.06 23-91 26.78 2.[;3
Potomac Orchard 5.82 5+57 T3% 18.73 20,98 1.90
Sherman Big Blue 6.72 6.72 8.33 2177 24438 2.21
Tall Qat 6.12 Pei5 Te23 20,86 23.36 2:319
lleadow Foxtail 5.58 8.76 7.90 2242l 24.91 2.26
Meadow Foxtail 6.18 8.60 9.67 2L 45 27.38 248l
Creeping Veadow
Foxtail 6.83  6.33 9.36 22.52 25.22 2.288
Alta Fescue 770 8.8 8.25 24475 27572 2515
Troy Blue 79 8.97 T«1T 214,08 26.97 2. 4L1T
Lincoln Rrome 8.92 7.65 7.65 24,22 27.13 2. 462
Hopkins Timothy 6.83 8.40 10.76 25.99 29,11 2.642

Analysis of Variance Mean Yield..........2.525 T/A
BEX ssesanniovasaseis20
Source D.Fo Mean Square F LeSeDe wvsovoncesssells Se
Ce W sananwonionvenndlieN |25

Mixtures 17 3.118 712
Rep 2 2,655 606
Error 3L L.378
Total 53



Dryland Legumes and Grasses

This is the first harvest year for a dryland legume
nursery seeded in 1956 comparing alfalfas and milkvetches.
Nilkvetches were significantly below alfalfas. See table X,

Grasses seeded at Hot Springs on very dry alkaline soil in
1953 were harvested again this yesar. Table XI. Nordan Crested
leads the other grasses in production this year, but is badly
beaten by ladak alfalfa. fxcessive variation in plot yields
makes the C.V. exlreme and eliminates significance.

Four year production is shown in Table XII.

= Bk
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iable X. Dryland Legumes grown at Creston, Montana in 1957.
feet, one or two cuttings as indicated.

Sea sons yields from 80 square

Species

Pounds Pounds Tons
or Cut~ Pounds Per Plot Oven Corrected to Per
Mixture tings I 11 IIT Dry 12% Moisture Acre
Rambler & Crested ' 8.67 6.16 8.52 23.35 26.15 2.373
Ladak & Crested 2 11.79 6.88 8.93 27.60 30.91 2.805
Ladak & Crested 2 11,57 6.62 10.65 28.84 32.30 2.931
Cicer & Crested 1 11.27 bobhy 740 25.11 28,12 24552
Sickle & Crested 1 10.24 Le27 7.11 21.62 24,21 2.197
Crested 1 10.85 6.65 5.25 22.75 25.48 2. 312
Ladak (check) 2 10.09 8.06 5.98 24.13 27.03 2453
Ladak 2 8.05 5+ 31 7.70 21,06 23.59 2,141
Cicer & he31 Lo 60 3.16 12.07 13.52 1.227%%
Sickle 1 2.32 Lo 97 L.31 11.60 12.99 1.179%

“¥*3pecies or Mixture yielding significantly less than the check (1%).
*Species or Mixture yielding significantly less than the check (5%).

Analysis of Variance

Variance

Species
Reps
Error
Total

Do Fe Mean Square
9 ¥i,392

2 22. 345

18 2731

29

-
Lo 08G%
8,165

Mean Yieldee..es2.217

8 E Evinonnnnns 5291 Ta
LeSeDe(5%8)ececss 86 T.
LeBeDe(18)iessaalelds 2.
8. T snnnivenesnl 008



Table XI. Grasses for Arid Lands grown in Sanders County on the Norman Carr farm, Hot Springs,
Montana, 1957. Yields from 48 square feet from 1 cutting on June 26,

Total Totals Average
Ounces Per FPlot Cven Dry Ounces Corrected to Pounds
Species and Variety il 1T ITT Oven Dry 12% Moisture Per Acre
Nordan Crested 12.00 32.75 9.50  5L.25 60:76 11487
Intermediate Wheat 10.25 725 - 7,00 24. 50 27 b, 518.79
Manchar Smooth Brome 11.00 2.75 La75 15.56 17.36 328,21
Pubescent Wheat 26,00 13.00 b 25 L5425 50.68 958,17
Tall Wheat 20.50 Te25 1125 39.00 13,68 825.825
Ladak Alfalfa 1275 5215 40.69 105.49 118.26 2235,85
Analysis of Variance Mean YVieldeeso...897.94
Sy B Bebuniiwsnanlnill
Source DeFa Mean Square F LS Disavsnneevesle o
Varieties 337:57 2.946 Co Vi cessisnissak700%
Rep p Thel7 650
Error 12 134,57
Total 20

Table XII. Four Year Production Grasses on Arid Lands.

Hot Springs, Montana

Four
Pounds Fer Plot Year
Species and Variety 1954 1955 1956 1957 Total
Nordan Crested 639 1038 2514 1149 5340
Intermediate Wheat 253 501 2396 519 3669
Manchar Brome 140 559 2105 328 3132
Pubescent ltheat 310 973 2242 958 L1,83
Tall Whe at 397 726 2293 826 L24L2
Ladak Alfalfa 38 534 1987 2236 4795




Annual Forages
Silage Corn Varieties

The production of corn for silage has been emphasised in the
research program of corn production at the Northwestern Montana
Branch Station., OSeveral different varieties have been tested over
the past six years, grouping them as to maturity class. The results
of these tests has led to the recommending of Kingscrost LF as
a silage variety.

In 1957 a large scale variety testing program was established
in cooperation with Dr. Hehn of the Agronomy and Soils Department,
Montana State College., The test in 1957 consisted of 36 entries
for which the seed corn companies, submitting entries for testing,
paid $10.00 to the Agronomy and Soils Department per entry. One-
half of the amount or $150,00 was given to this Station for coop—
eration in the program,

The nursery was seeded, lMay 25, in single row plots ten hills
per row and four replications. The rate of seeding was approximately
30,000 plants per acre. This was accomplished by thinning the hills
to seven plants per hill. Row spacing was 40 inches and 4O inches
between hills. Planting was done with a hand type planter.

Results and Discussion

fmergence was very good in this planting. Thinning was done
about ten days after emergence., The nursery was cultivated three
times during the growing season. Irrigation was delayed by order
of the superintendent thereby reducing the total growth potential
of the crop. A total of four inches of irrigation was applied.
These applications were made, July 22,(2 inches) and July 29,
(2 inches). This amount was not adequate for maximum production
with the below normal precipitation rate.,

No notes were taken as to silking and tosseling date.
Yield data in tons per acre of dry matter are given in table XIII.

-
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Table XIII. Agronomic data obtained from the irrigated Corn Silage
Variety Trial grown at the Northwestern Montana Branch
Station, Kalispell, Montana.

Silage yield Moisture Alfalfa
adj. to 70% at hay Maturity
Intry moisture harvest equiv. rating
T/A % T/A Days
120-140 day maturity
DeKalb 423 18.0 83.0 bl 120-125
DeKalb 893 14.3 86,2 Le9 135-140
DeKalb 856 11.6 87.3 LeO 120-125
lMexican June 11.0 90,0 3.8 140
Mean 13.5 86.0 L6
101-119 day maturity
Pfister 55 18.7 79.0 6. by 105-109
Pfister 62 16.3 83.5 5.6 107-111
Funks G=20 , 16.0 85.4 55 108-112
Haapala Sweet Vent (Late) 15.2 83.6 Bl 110
Pfister 57 14.6 84.1 5.0 108-112
Delialb 414 14,1 84.0 4.8 112-116
DeKslb 59 13.6 8l.2 Leb 107-111
DeKalb 222 12.8 81.7 boly 108-112
Pfister 44 227 86.1 b3 101-105
Kingscrost M2 12.3 85.7 Le2 105
DeKalb 409 11.6 £7.0 4eO 110-114
DeKalb 251 11.6 88.1 4,0 110-115
DeKalb 56 11.6 84.0 4.0 100-10
DeKalb 62 i1.4 83.5 3.9 105-109
Pfister 43 11.2 84.0 3.8 103-107
Funks G-6 11.0 8.3 3.8 105-109
DeKalb 58 1855 8442 3.6 105-109
DeKalb 67 9.7 87.3 323 112-116
Mean 1351 84.5 b5
91-99 day maturity
Pfister 32 15.9 80.5 5e44 89-93
Idahybrid 330 15.6 82.9 %3 95
DeKalb 4 3.5 83.3 3:9 93-97
Uekalb 4 10.6 83.9 3.6 89-93
Funks G=354 94y 86,2 32 9498
lean 12.6 83.4 Le3
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Table {III. (Continued) Irrignted Gorn Silage Variety Trial

Silage yield |HMoisture Alfalfa
adj. to 70% at hay Maturity
intry Moisture Harvest  quiv. Rating
T/A % T/A Days
80-90 day maturity
Pride N21 13:5 8L .4 Lheb 90
Magill N. D. 306 1.5 80.6 3.9 el
AES 201 11.0 85.2 3.8 90
DeKalb 20 10.9 79.9 3.7 75-85
Idahybrid 216 10.4 85.6 3.5 90
DeKalb 40 9.7 83.3 3.3 86-90
Standard 401 9.3 85:0 362 a5
iisconsin 270 8.9 85.8 3.0 Q0
Mean 307 8he1 3.6
Mean 12.5 8L45 Le 3
L.S.D. at 5% level 3.8 1.3

Dates: Planting-May 24, Harvest-September 14.

Plot technique :

CVer: 22%

Four replications of single row plots

Silage Yield Variance Analysis (T/A)

Source D.F, Sum of Square
Replications 3 58,033
Entries 35 2ye by %3

Error 105 743

Total 143

w 19 =



Off-station Corn Nurseries

The of f-station corn variety nurseries contained five entries,
grown in four row plots 20 feet long and replicated four times. One
nursery was located in Lincoln county and the other in Sanders
county. The nursery in Lincoln county was grown on the H. Underwood
farm near Bureka. The Sanders county nursery was grown on the Vayne
Balch farm at Plains. The nursery on the Balch farm was cared for as
a 4-H project by Corale Balch. Both nurseries were grown under irrigation.

Results and Disscusion

Poor irrigation and infestation of quackgrass lead to abandoment of
the nursery in Lincoln county. Emergence was poor and growth uneven.
Dry conditions following planting accounts for poor emergence,

Yield data for both green and dry weights for the nursery in
Sanders county is shown in Table XIV. The late maturing varieties,
DeKalb 1024 and 1051 are high in yisld both on a green and dry
matter basis.

O
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Table XIV. Agronomic data from irrigated silage corn nursery grown in Sanders County on the Hayne Balch

farm, Plains, Montana 1957.

Planted. May 29, 1957

Harvested.

September 16, 1957

Four row plots, four replications.

Size of Plot.

106 .67 Square feet.,

Green Yield Oven Dry Yield Average

Pounds Per Plot Total Tons Pounds Per Flot Total Tons
Variety 1 1T IIT IV  Pounds Per Acre i IT T1l IV Pounds Per Acre
Kingscrost KF gz; 88 62 53 250 12.76 11.96 22,40 15.78 13.49 63.63 3.25
DeKalb 1024 128 137 68 80 413 21.08%x% 52,00 55,66 27.62 32.50 167.78 8.57%%
Bekalb 1051 114 124 55 70 363 18, 52%% 43.05  46.82 20,77 26,43 137.07 7.00%
Funks G-40A 69 101 51 36 257 13.12 15.09 22,09 11.16 7.87 56.21 2.87
Funks G-6 68 109 71 58 306 15,61%% 28.87 46,27 30.14 24.62 129.90 6,63

Note: Kingscrost KF is used as a check in this nursery
#Varieties yielding significantly more than the check {54).
#*¥%Varieties yielding significantly more than the check (1%).

Mean Yieldeeeo.o16.22
oBs Xousnesinns #3136
Dol(5%)eeennchel
0 T - 4 VI
e ......-...9-[}1%

5
L.
L
C

Mean Yielde.e...o5.66
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Millets and Sorghums, etc.

In 1957 a request was made of the Northwestern Montana Branch
Station by the Advisory group that the station study more closely
the annual forage yields using forages listed in Table XV.

Research on oats, field peas and vetch (Vlcla sp) has been
conducted in the past. Hesults have not been encouraging. Yields
from these forages did not compare to the perennial crops, such as
legume-grass mixtures,

In the spring of 1957 a trial was designed to study some of the
foxtail millets, sudan grasses, vetch, with Bridger oats used as a check

One years data show German and Siberian Foxtail Millets to be
high in yield for the millets and sorghums. However oats was the highest
in yield of all entries. These differences between the oats and foxtail
mille ts were not significant at the 5% level. Table XV.

In checking the TDN analysis in "Morrison Feeds and Feeding" it
was found that the TDN for Foxtail Millets was 50% where as for oat hay
it was 47.3%. These figures may or may not apply to thistest. It is
stated only as a point of interest, and not as fact.

Table XV. Yield data from annual forage study grown at Creston, Montana

in 1957.

Flanted. June 5, 1957 Harvested., August 28, 1957 Plot Size 80 Sq.Ft.

Seeding rate Plot Yields Average  Tons/Acre
in lbs, In pounds Oven Dry Total Tons Corrected to
Crop Per Acre I I IIT IV Pounds Per Acre 12% Moisture
German loxtail
Millet 20 10,9 12,7 13.3 11.0 47.9 32 3.7
Siberian Foxtail
Hillet 20 .4 11.3 12.8 10.9 49.4 3k 3.8
Piper Sudan
Grass 20 9.2 8.1 9.5 10.6 37.4 2.6 2.9
Sweet
Sudan grass 20 7.7 7.0 5.8 9.1 29,6 2.0 - -
Common
Sudan grass 20 7.5 6.6 10.3 6.3 30.7 2el 2
Bridger Uats &0 10,2 13.2 11.8 14.3 49.5 3.7 Lol
Common Vetch 20 Le9  L4.O 3.2 2¢7 14.8 1.0 i

Hean Yieldeessessoaee521

Se Ba Busrssnernswis »iB05918
LBl {58 Jinannnansn a5
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Introduction

This section of the annual report includes all work done on
smzll grains as il pertains to testing and selecting for a new
variety, The objectives of the small grain variety project is to
(1) determine the adaptation of new and introduced varieties; (2)
to evaluate new selections and crosses developed in the breeding
program of the Montana Agricultural Experiment Station; and (3)
to select for disease resistance. (Drawf bunt in winter wheat).

This work was done on both dryland and irrigated conditions
on the station and in several locations in the seven western
counties in Montana. Spring grain nurseries, which include wheat,
oats and barley were located in the following counties: Sanders,
Mineral, Missoula and Lincoln. The nursery in Mineral county was
dryland where as the others were grown under irrigated conditions.
fWinter wheat nurseries were grown in all seven of the western
counties served by the N. 7. Montana Branch Station. Zach of these
nurseries will be discussed by crop later in this report.

All of this work is done in cooperation with the personnel in
Montama “tate College, “xtension “ervice, and the Agricultural
Research vervice, United States Department of Agriculture.

Spring Wheat

The spring wheat variety nurseries grown in 1957, were, advance
vield, (dry and irrigated) durum, uniform western regional white
wheat, four off-station nurseries, milling and bsking plots, and
barley streak mosaic on spring wheat varieties.

Advance Yield Nurseries

The advanced yield nursery was grown under both dryland and
irrigated conditions. These nurseries consisted of 24 entries made
up of recommended varieties and other promising selections. The
dryland nursery was grown on Conrad Gilbertson farm northwest of

Ezlispell in a very low rain fall area. The irrigated nursery was
grown on the station. Three replications were used for the dryland
test and five for irrigation. Both nurseries were sprayed for weed
control with 2, 4-D, and the dryland nursery was also cultivated.
Seeding dates are included in the table of results of each nursery.
Three inches of water were applied to the irrigated nursery, July
10, 1957.

Results and Discussion
In the dryland nursery, only one variety was found to be signif-
icantly lower in yield than Thatcher, which is used as a check,

namely fescue. Yields were low for this region of Flathead county,
due to low rain fall during the growing scason.

.




The mean for this nursery was 12.0 bushels per acre. Table I,

The mean yield of the irrigsted nursery was 52.3 bushels per
acre. C.I, 13242, a selection that is showing promise as a new
variety, was significantly better in yield than Pilot. ILeaf rust
was severe in the nursery this year. Lodging, rust, and smut
notes for this nursery can be seen in table II,

Durum Wheat

The government wheat programs have brought about an increased
acreage of durumwheat in Montana. Some durum has been grown west
of the continental divide. Because of this a testing program was
undertaken on durum wheat. OStudies have been conducted for two
years,

Results and Discussions

In the past two years, the hard red spring wheat has out
yielded the durumentries in the nursery. The data thus far gathered
has been non-significant when analyzed statistically. In 1957
a C.V. of 24.41% was cbtained, The author finds this difficult to
explain. Stands were fair, however conditions were very dry, this
could in part account for the high C.V. Data obtained to date
does not encourage the growing of durm in some areas or rlathead
county. Table III.

Of f=Station Nurseries

The off-station nurseries will be discussed as a unit, a unit
including wheat, oats and barley. This discussion will be only
as to seeding methods, observations, weed control and other factors
that pertain to all three crops. Specific results as to yield
and other agronomic factors will be discussed in the division per-
taining to that particular crop.

The off-station variety nurseries were seeded in single plots,
rows eighteen feet long replicated four times. There were ten en-
tries each of wheat, oats and barley. OSeeding date and harvest
dates for each are in the individual tables for each nursery.

Inspections of off-station plots were made twice during the grow-
ing season. ‘ieed control methods were employed during the first
observation., Following is information on observations, by county,
location and date.




County Name of farmer Address Date Remarks

Sanders Jim Hauser Lonepine 6=12-57 Nursery in good
shape, Cultivated
but not sprayed.

7-15-57 Good Shape, weed free
Mineral Charles fry Tarkio b6=12-57 Cultivated and sprayed
7=15=57 Centana outstanding
in appearance, equal
to Piloet.
Missoula  Don Roth Clinton 6-11-57 Cultivated and spray-
ed, some quackgrass.
7-11-57 Uniform irrigation

apparent. Quackgrass
throughout the plot.

Lincoln Wilerd Johnson Aureka 6~-13-57 Cultivated and spray-
ed. Infestation of
quackgrass and Can-
ada thistle.

7=2-57 Cattle had eaten off
plot and was abandon
because of this,

Results and Discussion

Only one of the irrigated spring wheat nurseries was harvested. Cattle
distroyed the nursery in lLincoln county and birds the one in Sanders county.
Results from the nursery at Roths in Missoula county was not found to be
significant when analysed statistically. The high C.V. is due in part to
the heavy growth of quackgrass in replications three and four of the nursery.
Marfed x Merit-28, C.I. 13058 was the highest yielding variety. This entry
is a white wheat. Uf the hard red sprirgs, Centana was the leading variety
in the yie 1d column. The mean for the nursery was 30.3 bushels per acre.
Table V.

Uniform liestern Regional hite Theat

Cne uniform nursery of this type is grown. The past year it was locatezd
on the station under non-irrigated conditions, however, where moisture con-
ditions are usually quite favorable., (8ee weather data in this report).

The nursery contained 16 entries. Three hard red spring varieties were
included as checks. This nursery is grown in cooperation with ARS USDA.

Results and Discussion

Leaf rust was very prevalent this year and considerable was found on
many of the varieties in this test. OStem rust was noted on eight varieties,
It was most severe on the variety, Lemhi, There was not any statistical
difference found in the nursery when analysed. The highest yielding varieiy
was C.Il. No. 13268, The mean for the test was 55.4 bushels per acre. OSee
table VI for complete results.




Milline and Bakirg Plots

Bach year several varieties for which milling and baking
data arec desired are grown in drill strips. These strips are
seven feet wide and 90 to 100 feet long. They are harvested
with a field combine. Weights are taken from a measured area to
determine the yield, Quality data will be reported by Dr. McNeal
in his annual report.

Results and Yiscussion

Centana was the highest yielding variety in these plots but
C.I. 13304 had the highest test weight. ©“ee table VII.

Barley Stripe Mosaic Yield Nursery

This test was conducted to determine the effect of Barley
strip mosaic on the yield of spring wheat. Paired varieties were
used, one being infected the other disecase free., The disease
has a tendency to drawf some varieties, caused yellowing of the
leaves and interfers with the plant growth process. It is a seed
born disease. Material for the test was furnished by Dr. McNeal,
ARS, USDA.

Results and Discussion

Yields were reduced considerably because of the infected
seed that was planted. Thatcher, disease free, is used as a
check in this nursery. Looking at the data it will be found that
the difference between disease free and diseased Rescue is
highly significant. Table VIII.
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Table II. Agronomic data from irrigated Advanced Yield Spring Wheat nursery, Creston, Montana 1957. Four row
plots, five replications.

Planted. April 30, 1957 Harvested. September 3, 1957 Size of Plot 16 square feet.
CeTXe Head- Heading Lod- Leaf Loose ; Average  Bushel
or ing Height ging Rust Smut 1 ) Grams Per Plot Total Bushel #te in
Variety or Cross N Noe Date . Inches i % L-M-H T 11 IIT IV vV Grams Per Acre Pounds
1898 x Lee B52-57 7-1 48 4 13 L 505 584 435 727 535 2786  55.7 61.9
Thatcher 10003 6-29 46 39 88 - L62 3,0 480 568 515 2365 47.3 60.5
1953 x Lee B52-92 6-25 47 48 63 - 555 720 536 659 750 3220 @ bL.Mx 62.5
Pilot x Regent (N2183) 13042 6-28 47 28 63 = LOO 383 584 676 500 2543 50.9 61.9
Leed x K.F.(R.L. 2937) 13221 6-25 L6 8 3 M L35 309 395 490 485 2114  42.3 61.4
Thatcher x Lee B55-8 6-30 47 16 72 L 492 470 485 TL6 L99 2692 53.8 60.9
Rescue 12435 7-1 48 56 68 - 485 471 435 Ah2 315 2148  43.0 60.5
Conley 13157 6-30 49 28 63 - 435 479 660 682 492 2748 55,0 61.1
Thatcher x Lee B55-4  6-27 45 56 62 - 515 780 460 731 790 3276  65,5%% 6l.4
Russell 12484 629 53 28 52 - 35 641 457 510 667 2625 52.5 61.2
Rescue x 1831 (B51-9) 13304  7-3 48 70 70 = L50 LT75 470 405 415 2215  L4he3 61l.5
Ceres 6900 7-1 50 51 68 - k85 370 420 540 490 2305 46.1 62.4
Thatcher x lee B55-2  7-1 49 33 68 - L70 425 550 690 593 2728  5L4.6 60.9
é\Lee x 1831 (B5a-119) 13243 6-27 51 28 3 - 426 500 501 473 615 2515 50.3 bl.5
1520 x 1752 (N2389) 13041  6-28 48 b 5 = 390 542 425 640 494 2491  49.8 63.2
' Centana 12974 7-3 49 26 g8 - L10 486 431 58C 564 2471  L9.4 62.2
Thatcher x Lee B55-21 6-26 L8 19 3 - 372 460 415 745 505 2497  49.9 61.4
Pilot 11945 6-29 46 20 7 - 335 480 430 490 470 2205 LL.1 61.5
Thatcher x lee B55-5 6-26 A7 15 32 - K22 521 SAT 533 .555 2577 5.5 61.8
Selkirk 13100 6-30 47 7 13 - 588 566 L7L 700 660 2988  59.8 61.2
1953 x lee (B52-91) 13242 6-27 18 11 67 = 694 LOO 775 565 720 3154 @ 63.1% 63.0
Lee 12488 6-25 148 A 17 L 675 485 468 454 730 2812 56.2 61.5
1953 x Lee B52-90 6-27 47 53 67 - 655 555 447 665 535 2857 57.1 63.6
1953 x Lee B52-94 625 47 L5 3 - 625 K00 L56 376 660 2517  50.3 62.5
li-1ight ) / Analysis of Variance Mean Yield ..eewee52.3
M-Medium -~ ' Source D.F. Mean Square F By By Bossuarnns Lo LOTT
H-Heavy Reps A 29,616,00 2,97 LeSeDe(5%)ecnnan -12.6
Note: Thatcher is used as a check Varieties 23 21,107.826 2,12%% LeSaDa{1% e ns e ne .16.6
*Varieties yielding significantly more than the BError 92 9,980.032 C. V. APPSR, - < X, 4
check (5%). Total 119

#*Warie ties yielding significantly more than the
check (1%).
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Table IVe Agronomic data from irrigated off-station spring wheat nursery grown in Missoula county
on the Don Roth ranch, Clinton, Montana 1957. Single row plots four replications.
Planted. May 6, 1957 Harvested. September 5, 1956 Size of Plot. 16 Sqg. Ft.
C. 1. Headlng Average Bushel
or Height Grams per Plot Total Bushel Hte. in
Variety or Cross N No. in Ins. I I1 It Iv Grams Per Acre Pounds
Ceres 6900 L0 411 360 255 280 1306 92:7 60.3
Pilot 11945 39 440 121 621, 394 1579 39.5 295
1520 x 1752 (N2389) 13041 38 400 366 LL5 435 1646 41.2 59.5
1898 x Lee B52-57 L1 323 L87 526 459 1795 Lie9 59.6
Thatcher 10003 38 305 265 384 290 1244 3l.1 57.8
Centana 12974 41 609 LLO 535 370 1954 48.9 61.0
Lemhi 11415 40 475 215 230 116 1336 33.4 57.0
Marfed x Merit-28 13058 LO 531 305 553 650 2039 51.0 58,6
1953 x Lee (B52-91) 13242 41 439 210 340 470 1463 36.6 60.5
Marquis 3641 Al 430 364 315 261 1370 34.3 59.6
Analysis of Variance jean Yield..ee.eeeeee39.9
Se Bis Xsssssawee s 502299
Source D.F. Mean Square F LiS.Divssensssnmunonvenli S
- . C. v. '....‘D....‘.D.lB.l%
Replications 3 30, 306,600 2.77
Varieties 9 19,610,440 1.79
Zrror 27 10,940 .859
Total 39



Table V., Agronomic data from dryland off-station spring wheat nursery grown in Mineral county on the
Charles Fry ranch, Tarkio, Montana in 1957. Single row plots four replications.

Planted. May 6, 1957 Harvested. August 30, 1957 Size of Plot. 16 Sq. Ft.

C. I. Heading Stem Average Bushe 1

or Height Rust Grams Per Plot Total  Bushels Wt. in
Variety or Cross N No. in Ins. g I II 11T IV Grams Per Acre Pounds
Ceres 6900 32 15 320 345 235 290 1190 29.8 61.6
Pilot 11945 30 T 381 287 230 251 1149 28.7 61.0
1520 x 1752 (N2389) 13041 30 - 376 320 225 300 1221 30.5 61.5
1898 x Lee B52-57 31 - 245 265 292 355 1157 28.9 60.5
Thatcher 10003 30 - 309 325 150 410 1194 2949 61.7
Centana - 12974 0 .6 265 250 420 190 1125 28.1 60.5
Lemhi 11415 30 29 225 225 230 395 1075 26,9 59.7
larfed x lerit-28 13058 0 T 355 3 410 320 1458 39.0 59.0
1953 x Lee (B52-91) 13242 0 = 252 35 355 305 1227 30.7 61.3
Marquis 3641 32 " 305 37 276 360 1308  32.7 61.0

Analysis of Variance Mean Yield........30.3
Source D.F. Mean Square F S Bs Tinseansniwe 303
LeDeDe sedenosoeisoNe e

Replication 3 2,195.333 - Co Ve eeveccseseeelle58%
Varieties 9 2,893,111 -
Brror 27 445204525

Total 39
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Table VII. Agronomic data from dryland Milling and Bsking plots, Creston,
Monlana 1957.

Bushels Bushel

Co I Head Per 7te in

Variety or Cross No. Type Acre Pounds
Centana 12974 Bear ded 41.5 59.9
Rescue 12435 Beardless 334 59.0
Ceres 6900 Bearded 34.8 60.5
Rescue x 1831 (B51-9) 13304 Beardless 36,2 61.0
Pilot? x Regent (N2183) 13042 Bearded 38.9 58.6
Tha tcher 10003 Beardless 3344 576

1953 x Lee (B52-91) 13242 Bearded 37.5 - 60,0




Table VIIT.

Agronomic data from Barley Stripe Mosaic Yield Nursery using diseased and disease free sced,

Creston, Montana 1957. Four row plots, three replications.

Planted. April 27, 1957 Harvested. August 26, 1957 Size of Plot 16 Sqg. Ft.
Variety e 1 1956 Percent Head- Average Bushel
or or Row Diszase ing Grams Per Plot Total Bushel Wte in
Cross N No. No. 1956 Date I 1% I1I Grams Per Acre Pounds
Rescue 12435 1424 ¥* 6-28 395 533 490 1418 L7.2 60.1
N2389 13041 117 3.7 6-25 590 565 500 1655 552 63.0
N2389 13041 1418 * 6-26 560 470 LEL 1514 0.5 63.0
Supreme 8026 1405 18.0 6=-24 495 387 380 1262 42.1 58.4
Supreme 8026 1406 * 6=-24 L55 420 500 137 45.8 59.5
N2183 13042 1433 29.7 6-25 500 540 355 1395 46.5 59.8
Rescue 12435 1423 30.7 =30 365 330 295 990 33.0%% 56.7
Centana 12974 1455 29.7 6-28 290 360 273 923 30.8%% 58.0
Pilot 11945 1428 6-25 567 563 563 1693 56 .4 60.5
Lee 12488 1438 * 6-22 675 L75 463 1613 53.8 594
Thatcher 10003 1459 23.0 6-26 L83 4,28 405 1316 4L3.9 59.0
Lee 12488 1457 27.7 6-28 245 335 300 880 29.3%* 5645
N2183 13042 L3, % 2-26 505 610 530 1645 54.8 60.7
Pilot 11945 1427 32.0 6-26 375 347 365 1087 36.2% 575
Centana 12974 1456 * 6-29 550 549 590 1689 56.3 61.0
Thatcher 10003 1460 6-26 L55 430 555 1440 48.0 58.5
Note: Disease free Thatcher is used as a check. Mean Yield,....... «45.6
*Trzatment and Varieties yielding significantly less than the check (5%). Bs Bs Eiisnsanins «+ 3357
#*#Treatment and Varieties yielding significantly less than the check (1%). YoSuls (DL Jewssesnsi 9.7
LaSeDe (18)seeceesslld.l
Analysis of Variance B Wi raspersnsnns «7.36%

Source D.F. Mean Square
Replications 2 3,352.5
Treatments and

Varieties 15 25,100.4
Error 30 3,380,766
Total L7

7 oLy 33



Winter Wheat

The objectives for winter wheat are essentially the same as
for the otler smll grains, except more emphasis is placed on drawf
bunt control and selection of varieties with quality acceptable to
the milling and baking trade.

The nurseries grown this year were the Western Regional Hard
Red Winter, Interstate, Yogo x Turkey-Oro 221 selections, six off-
station, winter vs spring wheat both seeded in the fall, and Chemical
control of Drawf Bunt.

All winter wheat work is done under dryland conditions.

Western Regional Hard Red Winter

The western regional hard red winter wheat nursery is a coop-
erative nursery and is grown thraachout the western states. The
nursery this year was grown on the Conrad Gilbertson farm, northwest
of Kalispell in a known drawf bunt infested area. Gcod stands were
secured in the fall of 1956, The nursery consisted of twenty entries
not all of which were included in the Uniform nursery.

Results and Discussion

There was no winter killing in the nursery this scason. The
lack of moisture reduced yields somewhat. The location was poor,
in that it was twclose to the fence, and snow drifted across some
of the plots. This condition accounts in part for the differences
found in the analysis due to replications. Kharkof is the highest
yielding variety but not significantly better than Westmont or
asatch. There was no drawf bunt in the nursery. The mean for the
nursery was 19.3 bushels per acre. Table IX.

Interstate

The interstate nursery is grown on most of the experiment
stations in Montana. This nursery concists of entries from other
workers and breeding meterial which shows promise in preliminary trials.
This years nursery consisted of sixteen entries. It was grown on
the station at Creston.

* 13w




Results and Discussion

Stands obtained in the fall of 1956 were excellent and there
was no winter killing. Hain fell just after most varieties headed
in late May or early June., Yields were average to slightly under
past years., The highest yielding variety was Norin 10 x Brevar-17
which is a white wheat. lestmont was the highest yielding hard red
winter., The mean for the nursery Was 51.5 bushels per acre. See
table X for comple te results of this test.

Yogo Turkey/Oro-221 Selections

This nursery is breeding material and is grown to study Agronomic
characteristics, quality properties, drawf bunt resistance, ard lodging
to list a few things being studied in this cross. There were 8l entries
this year and replicated six times. The nursery was grown on the
station at Cresten.

Results and Discussion

Stands obtained and climstic conditions were the same as
recorded above under the Interstate nursery.

Only yield dsta was obtained from the nursery. The yields in
this nursery were below the yields of the interstate nursery, West-
mont and ltana which were used as checks were higher in yield than
any of the selections in the nursery. The mean yield of this nursery
was 48.4 bushels per acre., OSee table XI for the yields of all
selections., This material was turned over to Dr, Hehn for quality
analysis.
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Table X. Agronomic data from the Interstate hard red winter wheat nursery, Creston, Montana, 1957.
Four row plot four replications.

Planted. September 22, 1956 Harvested., July 31, 1957 Size of Plot 16 Sq. Ft.
Variety V, I. Head- Height Lod- Average Bushel
or or ing in ging Grams Per Plot Total Bushel Wte in
Cross N No. Date Inches ¢ I I1 % § 4 IV Grams Per Acre Pounds
Comanche x C. I. 12250 5-28 38 - 355 510 450 AlOl 1725 L3 1% 60.9
Columbia 12028 5-0 40 - 575 5181 449 5200 2062 51.5% 62.8
Testmont 12930  5-29 42 - 610 570 5941 654, 2428 60.7 62.5
Rego 56-28 13181 6-2 L8 L6 566 520 L5 468 1999 50,0%3¢ 61.0
Itana 12933  6-3 L, - 576 495 610 6L 2325 58.1 62.5
Burt 126%  6-1 34 - 648 640 520 568 2376 594 61.5
Wasatch 11925 5-31 L5 10 483 LCO L0 LCO 1713 4L2,8%% 61.5
Kharkof 17-7 13263 6-2 47 52 515 4831 485 440 1923 48.1%x 62,0
Cheyenne 8885  6=1 45 - 529 665 5801 5971 2371 59,3 62.0
Yogo x Rescue 56-30 5-31 45 36 443 490 406 405 174, L3, 6% 62.3
Norin 10 x Brevar-17 6-2 27 - 6,1 650 650 645 2586 64.7 60,2
' Newturk 6935  6-1 45 14, 430 4401 455 425 1750 43.8% 61.5
5 Yogo 8033  6-2  Lb Ly, 500 K1, K34 4551 1803 L5.1%x 62,1
1 Karmont 6700 6-1 L5 31 L50 435 INAS; 522 1847 L6, 2%% 62.5
Triplet 5408 6-3 Ll - 490 511 498 610 2109 524 T 63.0
Omar - 13072 64  Li - 5611 553 537 567 2218 55,5 60.8
lCalculated missing plot (9). Mean Yielde seeooee51e5
Note: Jliestmont is used as a check in this nursery. Ss EBe Manwisias 000245290
*Varjeties yielding significantly less than the check (5%). LeBuDe {58 ) bannesnsTel
#**Varieties yielding significantly less than the check (1%). BB L JesnnnninsDe] B
Co To wwnvasssvenlo 1P
Analysis of Variacne
Source D.Fe. Mean Square F
Replications 3 1,966.6667 -
Varieties 15 21,145.8 8. 27x¥%
Arror 36 2,558.4166

Total 54
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Off-Station

The o ff-station winter wheat nurseries are grown in single row plots,
18 feet long and replicated, four times. There were ten entries grown
this past secason. These nurseries were located in Lake, Sanders, Mineral,
liissoula, Lincoln, and Ravalli counties.

Results and Discussion

Inspections of of f-station plots were made during the growing season.
Weed control methods were employed during the inspection if necessary.
Following, is inform=tion on observations, by county, location and date.

Name of
County Farmer Address Date Remarks
Lake Jalter Cultivated, considerable mixture
Mangles  Polson L=19-57 in nursery. Fair stand.
5-8-57 Very good. Not very heavy tillerirg
Sanders  Sid Camas L=3=57 Full of cheat grass and was
Cross Praire cultivated out by Mr. Cross.
fineral  Charles Tarkio 4=19-57 Cultivated. Good Stand
Fry 5mbm57 Growing well
6=12-57  Good
7-11-57 Smut in Triplet and Cheyenne,
None found in Westmont and Itana.
Missoula «illiem  French- 4=19-57 Cultivated. Good Stand
Lucier town 7-11-57 Itana and Westmont looked very
good, should be highest yielding
in the nursery.
Lincoln Carl HBureka 4-22-57 Cultivated, fair stand.
Lundeen 5-1-57 Growing some
6-13-57 Good stand, very dry.
7=2-57 Russian thistle removed, Very
dry.
Ravalli L Ba Stevens- 4L=19=57 Cultivated. Good stand
McFadgen ville 6-11-57 In good shape

7-11-57  Columbia very good also (mare

The nursery on the Sid Cross farm in Sanders County was cultivated out
with field equipment. OSee in above tabular form.

Yields in the nursery at langles were poor. Late seeding and a hail
storm just before harvest contributed to the low yield. Vestmont is high~
est in yield, but results are not significant at the five percent level.
See table XII.
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Table XIII, shows results of the nursery in Mineral county. The mean
of this nursery was 19.4 bushel= vsr acre., liestmont is highest in yield
with 21.5 bushels per acre, however these results were not significant
when analyzed statistically.

ifestmont was high in yield in the nursery in Missoula county. These
data were significant at the 5% level. Table XIV., Testmont was significantly
higher in yield than other entries except Columbia and Itana. '

Very dry conditions in Lincoln county exsisted during the growing
season., The mean of that nursery was 6.0 bushels per acre. Burt and Cmar
are the low yielding entries in this nursery. Yogo is high, but not sig-
nificantly higher than Westmont., Table XV, give the data for this trial.

Little yield difference was found in the nursery grown in Ravalli
county. The soft wheats and Burt were lower in yield than the hard red
winters. Columbia was high in yisld with 45.1 bushels per acre followed
by Westmont with 41.5 bushels per acre., These data were not significant
when analyzed statistically. See table XVI.

Summarizing the winter wheat dsta for 1957, Westmont ranks number
one, followed by Cheyenne, ltana and Jolumbia., Table XVII.

R




Table XII. Agronomic data from of f-station winter wheat nursery grown in Lake county on the
Walter Mangles farm, Polson, Montana. Single row plots, four replications.

Planted. September 29, 1956 Harvested., August 5, 1957 Size of Plot 16 Sg. Ft.

Variety bs Ls Height Stand Average

or or in in Grams Per Plot Total Bushel

Cross N No. Inches Percent I i i § ITT IV Grams Per Acre

Wasatch 11925 31 9 951 g0 63 g0 118 8.0

Westmont 12930 26 80 212 65 80 85 442 11.1

Ttana 12933 28 75 86 70 60 75 291 T3

Cheyenne 8885 26 76 8l 7L 60 50 265 6.6

Triplet 5408 27 81 101 130 85 70 386 9.7

Columbia 12928 25 77 95 50 69 72 286 T2

Yogo 8033 0 e/ 100 98 70 95 363 9.1

Kharkof 17-7 13263 30 81 70 110 67 108 355 8.9

Burt 126% 25 80 35 80 g1 g 282 7:1

Omar 13072 22 82 100 65 87 55 307 Tl

Hail damage to entire plot. Mean Yieldeeeaoeeoa8a2

1Calculated missing plot. S¢ Be XovsnnonnevsshaB55

L.S.D. .......'..l.N. SQ

Analysis of Variance Cs Vi soasssssiiensi 58

Source D.F. Mean Square F

Replication 3 1,214.967

Varieties 9 779.1777

Srror 26 7693.038

Total 38
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Table XIII.

Agronomic data from off-station winter wheat nursery grown in Mineral County, on the
Cherles Fry farm, Tarkio, lontana.

Single row plots, four replications.

Planted. 3eptember 27, 1956 Harvested. August 5, 1957 Size of Plot. 16 Sq. Ft.
Variety Cs lLa Height Average
or or in Grams Per Plot Total  Bushel
Cross N No. Inches ¥ II III IV Grams Per Acre
Wasatch - 11925 34 186 155 210 170 721 18.0
Westmont 12930 29 199 193 279 ‘ 190 861 21.5
Itana 12933 31 165 170 215 215 765 19.4
Cheyenne ga85 31 145 170 215 165 695 174
Iriplet 5408 32 225 165 185 176 751 18.8
Columbia 12928 28 270 201 210 185 866 21.7
Yogo 8033 32 220 155 165 152 692 17.3
Kharkof 17-7 13263 31 218 160 225 9L 794 19.9
Burt 1269 29 175 180 200 175 730 18.3
Omar 13072 29 235 205 220 215 875 21.9

Note: ‘jestmont is used as the check in this nursery.

Analysis of Variance

Source
Replication
Varieties
Zrror

Total

D,F. Mean Square
3 2,975.56060
9 1,248,441
27 646.2148

B

F

L.61
1093

Mean Yield.......19.}
B Be Xebssseaisslodh
L.5.D¢ coveecececeN. S.
Co Vo veeovevcnnebe55%
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Table XIV. Agronomic data from off-station winter wheat nursery grown in Missoula County, on the
7#illiam lucier farm, Frenchtown, Montana. Single row plots, four replications.

Planted. September 27, 1957 Harvested., August 5, 1957 Size of Plot. 16 Sg. Fte

Variety C. TI. He ight Stand , Average  Bushel

or or in in Grams Per Plot Total  Bushel Wt. in

Cross N No. Inches Per cent I 1I IT1 IV Grams Per Acre Pounds

Wasateh 11925 32 83 210 262 155 186 813 20.3%% -

destmont 12930 29 R 300 345 350 23 1226 30.7 61.2

Itana 12933 30 93 290 282 270 225 1067 26.7 60.9

Cheyenne 8285 30 87 225 330 245 190 990 21, 8% 60.1

Triplet 5408 28 82 190 165 160 140 655 16.6%% -

Columbia 12928 32 92 350 335 310 190 1185 29.6 62.1

Yogo 8033 32 82 210 219 120 165 714 17,903 -

Kharkof 17-7 13263 32 a7 250 200 180 170 800 20,0 -

Burt 126% 30 90 225 170 225 175 795 22, %% -

Omar 13072 29 78 220 2L5 140 155 760 19.0%% -

Note: Viestmont is used as a check in this nursery. V Mean Yielde.eoveoeee22:5

#Varieties yielding significantly less than the check (5%). Se Be Tevuvroaneans 17461

##Varieties yielding significantly less than the check 1%. LoSalis (TR )asnss cnmend
L.SDe (18)ceeeecsedb 8

Analysis of Variance B T nisirsnnsascav ol

Source D.F, Mean Square F

Replications 3 10,938,506 8,97

Varieties 9 10,201,744 8,365

Error 27 1,219.5925

Total 39
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Table XV. Agronomic data from of f-station winter wheat nursery grown in Lincoln county, on the

Carl Lundeen farm, Eureka, Montana.

Single row plots, four replications.

Planted.. September 21, 1956 Harvested. August 29, 1957 Size of Plot. 16 Sq. Ft.
Variety Ce I. Height Stand Average
or or in in Grams Per Plot Total Bushel
Cross N No. Inches Percent I II ITI IV Grams _ Per Acre
Wasatch 11925 17 57 80 70 50 75 275 6.9
Westmont 12930 15 71 g2 55 70 55 262 6.6
Itana 12933 15 76 76 60 60 60 245 6.1
Cheyenne 8885 16 81 100 75 75 65 315 7.9
Triplet 5408 1 59 70 50 45 45 210 5¢3
Columbia 12928 14 76 65 65 55 45 230 5.8
Yogo 8033 16 66 75 65 85 55 280 7.0
Kharkof 17-7 13263 17 64 80 80 50 60 270 6.8

Burt 12696 15 60 40 70 30 L5 185 Lo 6%
Omar | 13072 13 79 35 55 40 15 145 3o b3

Note: Westmont is used as a check in this nursery.

*Varieties yielding significantly less than the check (5%).
#*Varieties yielding significantly less than the check (1%).

Analysis of Variance

Source D.Fe Mean Square
Replication 3 613.8933
Varieties 9 635.5588
Error 27 127.410

Total 39

T
L. Bo%%
Lo G99t

Mean Yielde cesvoeeboO

S E i...o.-o.to.o. .56/+l;
B.8.D [5%)vsssnnsled
153 118 ) ssasnen?

Ca V. -on.n.ao-obdgohl%



Table XVI. Agronomic data from off-station winter wh:zat nursery grown in Ravalli county, on the
L.B. McFadgen farm, Stevensville, Montana. <ingle row plots, four replicat ions.

Planted. September 27, 1956 Harvested. Augsut 20, 1957 Size of Plot. 16 Sq. Ft.

Variety ' Ce 1. Height Lod- Average  Bushel
or or in ging Grams Per Plot Total Bushel . in
Cross N No. Inches percent I IT 111 IV Grams Per Acre Pounds
asatch 11925 42 - 345 48l 255 440 1524  38.1 60.5
Westmont 12930 35 = 330 355 295 420 1660 41.5 61.0
Itana 12933 38 - 486 375 270 L15 1546 38.7 61.2
Cheyenne 8885 39 3 426 324 400 L&0 1630 0.8 60.2
Triplet 5408 38 = 335 330 292 370 1327 33.2 60.1
Columbia 12928 36 - 565 360 LLO L40O 1805 45.1 62,1
Yogo 8033 42 10 385 430 4,20 230 1465  36.6 60.8
Kharkof 17-7 13263 38 15 516 420 333 370 1639 33.5 -

Burt 126% 34 - 325 440 230 327 1322 351 599
Cmar 13072 33 - 515 250 269 290 1324 33.1 58.9
Note: Westmont is the check in this nursery. Mean Yield.seeeeeseee38.1

8¢ Bs TeninvonwsconanbpnI ol
Analysis of Variance EB.Ds csssnanssnassals 3.

Source D.F. Mean Square F B Vs vasenssinnsssnnliehis
Replication 3 9,8996 1.36

Varieties 9 6,819.33 -

Irror - 7 y645.970

Total 39
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Table XVII. OSummary of Winter Wheat in off-station trials in seven western Montana counties 1957.

Variety Col. Average
or or Still- Bushel
Cross N No. waterl Creston® Lake Mineral HMissoula Lincoln Ravalli Per Acre
Wasatch 11925 19.2 L2.8% 8.0 18.0 20.3% 6.9 38.1 21.9
Westmont 12930 17.8 60.7 11.1 21,5 30.7 6.6 41.5 27.1
Itana 12933 19.7 58.1 7.3 19.4 26.7 6.1 38.7 25.1
Cheyenne 8885 21.9 62,0 6.6 17.4 2L, 8% Te9 40.7 25.9
Triplet 5406 524 7% 9.7 18.8 16 .6% 5.3 33.2 22.7
Columbia 12928  19.5 51.5% 7.2 21.7 29.6 5.8 L5.1 25.8
Yogo 8033 45.1 9.1 173 17.9% 7.0 36.6 22,2
Kharkof 17-7 13263 21.2 48,13 8.9 19.9 20,0% 6.8 33,5 22.6
Burt 12696 18,2 5.4 7.1 18.3 224 L% Lo6% 351 23.3
Omar 13072 55.5 7.7 21.9 19.0% 3.6% 33.1 23.5
Mean Yield 19.3 51.5 8.2 19.4 22.5 6.0 38.1 23.6
SEX 1.4293  2.5290 he355 -1.271 1.7461 56044 L3721

L.5.D.(5%) hel 7.3 N. 5. N. S, 5.1 1.6 N. S.

C. V. Th1%  L4.91% 5.350  6.55% 7.76% 9.41% 11.48%

#3ignificantly less than ¥Westmont at the 5% level
lTaken from Western Regional Hard Red winter nursery
2Taken from In erstate nursery



Winter vs Spring wheat planted in the fall

The seeding of spring wheat in the fall was done by mistake by a
local farmer. The wheat came through the winter in fine shape and
yields were excellent. It was decided to conduct a study to compare
a spring wheat planted in the fall with a winter wheat,

Two varieties of each were selected and are listed in the table
below as are seeding and harvesting dates.

Results and Discussion

Heading data on the spring varieties were five to six days earlier than
the winter varieties, The highest yield was from a spring wheat selection
N2389. Filot, a recommended variety of spring wheat was lower in yield
than the winters, These data were not significant at the 5% level,

Table XVIII,

Table XVIII., Agronomic data from Winter vs Spring wheat with all varieties
seeded in the fall., Creston, Montana 1957.

Planted. September 28, 1956 Harvested. July 31, 1957 Size of Plot. 16 Sq. Ft.

Head- Height Lod- Ave-  Bushsl
ing in ging Grams Per Plot Total rage Wt. in
Variety Date Inches % I II III IV Grams Bu/A. Pounds
Pilot
(Spring) 5-28 40 - LL5 W45 KOO 390 1680 42.0 61.6
2389 .
(Spring) 5-30 43 - 545 472 L6O 567 2044 51.1  63.4
Triplet
(Winter) 6-3 42 - 625 525 290 531 1971 49.2 63.0
Wasatch :
(Winter) 6-2 47 7 445 K70 465 540 1920 48.0  63.3

Mean YieldeesoseosshTebd
So E. i.nooo'.no-00305897
LaSi e snerssineusserDe
B Vi owiisnsssmsaimnliDBE

- O




Chemical Control of Drawf Bunt

In the fall of 1956 Chemical treatments were made on Triplet
winter wheat seeded in a naturally infested drawf bunt area. Three rates
of HCB (Hexachloro benzene ) at three dates were used. 4

Results and Discussion

Little drawf bunt was found in western Montana in 1957. There were
just a few heads of bunt in this experiment. Counts could not be made
because of these conditions so the effectiveness of the compound could
not be determined.

Treatment Rate Time of Plot Number
Per Acre Application i IT IIT
LO% HCB
(Hexachlorobenzene) 23 Pre-emergence 1 15 3 4
" 5 Pre-emergence 2 20 23
n 10 Pre—emergence 3 17 25
" 2% 2 weeks post
emergence 4L 12 29
H 5 2 weeks post
emergence 5 14 30
" 10 2 weeks post
emergence 6 18 26
" 2% L, weeks post
emergence 7 19 22
" 5 L, weeks post
emergence 8 16 28
n 10 L, weeks post
emergence 9 13 27

n Check 10 11 24

Plots=4 row-20 feet lorng, three replications.
Packing Instructions 12.5 grams per envelope. 120 envelopes
Seeded 9/25/56

- 29 -



QOats

Two variety nurseries were grown on the station in 1957.
Four of f-station nurseries were also seeded. The explanation
on this type nursery is found in the Introduction of this section
of the annual report.

Station Variety Nurseries

The two nurseries grown on the station were grown under
irrigated and dryland conditions. The irrigated nursery was
replicated five times, and the dryland three times. These
nurseries consisted of all the entries in the Uniform Pacific
Northwest nursery plus several added by Mr. Theis, oat cordinator
at Montana State College. A total of 36 entries were grown in
this nuwrsery.

Results and Discussion

The yields of these nurseries are the lowest recorded on
the station in nine years of oat research. Just before hecading
the plants turned brown. Beginning with the leaves and reach-
ing the leaf sheath., In pulling-up one of these plants so dis-
colored, the root development was found to be very poor. This
caused severe lodging in the nurseries. These symptoms indicated
a Helmenthosporium sp, however no material was studied to determine
the causative organizm. There appeared to be little difference
between the irrigated and dryland oats in the rate of infection
of this disease, The mean for the irrigated test was 76.4 bushels
per acre and the dryland mean was 52,7 bushels per acre, Lodging
was severe in both trials. Tables XIX and XX show irrigated and
dryland results respesctively.
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Oats off-station

Results and Discussion

The irrigated nursery in Lincoln county was lost to cattle
grazing in the plot. No results were obtained from that trial.

The test at Housers' in Lonepine gave significant results at
the 5% level., Considerable difference exsisted between replications
due tc uneven irriration and soil variation. Yields were fair, "wut
no large differences were noted in the test. The mean of this test
was 62.4 bushels per acre, Test weight per bushel was fair but not
as high as generally found in western Montana. Table XXI.

Quackgrass in the nursery in Missoula county caused considerable
reduction in yield. Bird damage was slight in this trial. The mean
of this nursery was 36.0 bushels per acre. (fhen analyzed statist-
ically the yields were found to be non-significant. Table XXII.

Dryland yields were good in the Tarkio flats area of Western
liontana in 1957. The mean being 50,1 bushels per acre. Centore
was high in yield, but no significance was found at the 57 level.
Table XXIII,

Table XXI. Agronomic data from of f-station irrigated oat nursery grown in
Sanders County on the Jim Houser farm, Lonepine, Montana 1957.
Single row plots four replications.

Planted. May 9, 1957 Harvested. September 5, 1957 Size of Plot. 16 Sq. Ft.
Variety Cel. Heading Average Bushel
or or Height Grams Per Plot Total Bushel Wt. in
Cross N No, In Ins. I IE IIT IV Grams Per Acre Pounds
Park 6611 29 112 330 300 455 1197 56.1 37.0
Bridger 2611 31 120 342 375 47h 1311 61,5 377
Gopher 2027 25 190 360 360 356 1266 59.4 36.6
Centore 3865 25 270 355 485 406 1416  66.4 36.6
C. I, 4189
x Overland 6613 28 170 330 395 300 1195 56.0 38.5
ixeter 4158 29 295 336 324 L8, 1439 67.5 39.0
Canada
Hybrid 2795-11-5 28 320 330 270 465 1485  69.6 37.0
Rodney 6661 26 180 380 320 442 1322 62.0 39.5
Overland 4181 21 270 330 375 385 1360 63.8 37.2
Clinton x
Ukraine 6537 2L 290 395 323 305 1313 61.2 8.6
Analysis of Variance » Mean Yieldeeeoooseosb2.4
Source D.F, Mean Square F 8 By XssosnnwonsssBadl92
Replication 3 61,767.83 18,99t Lol Dy daviennanaswalls By
Varieties 9 2,358.877 B We aubevnsanininBeilh
Error 27 3,252,196
Total 39
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Table XXII., Agronomic data from off-station irrigated cat nursery grown on
the Don Roth farm in Missoula county, Clinton, Montana 1957.
Single row plots, four replications.

Planted. May 6, 1957 Harvested., September 5, 1957 Size of Plot 16 Sg. Ft.

Variety C.I, Hea ding Average Bushel
or or Height Grams Fer Flot Total PBushels wWt, in
Cross N No. in Ins. I - 222 1Y Grams Fer Acre Pounds
Park 6611 INA 170 150 286 112 718 33.7 31.0
Bridger 2611 55 210 172 581 140 1103 51.7 32.1
Gopher 2027 43 &8 75 145 95 403 18.9 25.5
Centore 3863 40 135 3579 175 215 882 Lloh 32.5
C.I‘ 14.189 X
Overland 6613 L, 150 170 410 175 905 £2.5 31.9
Exeter 1158 L6 134 282 302 180 898 h2.1 33.6
Canada
Hybrid 2795-11-5 42 80 195 390 125 790 37.1 0.1
Rodney 6661 L1 125 115 2% 110 585 274 28,
Overland 4181 11 133 80 464 265 944 Ll 3 33.7
Clinton x
Ukraine 6537 43 80 120 180 85 465 2.8 23,0
Analysis of Variance Mean Yieldeeeooso36.0
Source D.F. Mean Square F SeBs Xeessssessaals7598
plication 3 71,655.36 1.047 LaBale avsscacesalls S
Varieties 9 12,593.22 1.84 Co¥s sssssrsnnsnsdled
Error 27 6,843,729

Total 39

Table XXIII, Agronomic data from of f-station dryland oat nursery grown in
Mineral county on the Charles Fry farm, Tarkio, Montana 1957.
Single row plots four replications

Planted. May 6, 1957 Harvested, August 30, 1957 Size of Plot 16 Sq. Ft.

Variety C.I. Heading Average Bushel
or or Height Grams Per Plot Total Bushels Wt. in
Cross N No, in Ins. I 2 IIT IV Grams Per Acre Pounds
Park 6611 28 36 175 225 230 976 L5.8 33.9
Bridger 2611 29 284, 168 200 180 832 39.0 34.5
Gopher 2027 26 160 130 320 155 765 35.9 30,0
Centore 3865 27 365 235 395 465 1460 68,5 35.6
C.I. 4189 x
Overland 6613 25 1,0 568 455 295 1458 68 .4 38.4
[xeter 1,158 27 286 270 270 365 1191 55.9 38.0
Canada
Hybrid 2795-11-5 28 245 371 180 160 956 Ll 8 343
Rodney 6661 29 175 135 265 375 950 Lle 6 32,6
Overland 4181 26 410 180 196 180 966 45:3 33.0
Clinton x
Ukraine 6537 28 175 330 25 360 1121 52,6 36.5
Analysis of Variance Mean Yieldeeeeso.s..50.1
Source DeFo Mean Square F Se Be RsvsnsssnnesedaIL3L
Replication 9 1,203.7555 LeBiDi wossnssveseile Dy
Varie ties 9 1,4348,.26 1.29 i Ba sessvnnrsnessaa i vk
Error 27 11,169.025
Total L8
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Spring Barley

The work in spring barley is designed to develope new varieties
in feed type and malting types. Stronger straw, leaf disease resis-
tance and smut resistance are some of the agronomic characteristics
which are being sought.

The nurseries grown this year were as follows; interstate and
station yield (dryland and irrigated); dryland advance yield; dryland
Glacier x Titan 50-5610-7 head row; Glacier x Titan 50-5610-7 smut
four off-station yield; and fow malting barley and advance yield
nurseries,

Interstate and Station Yield

This nursery is grown throughtout the state of Montana and in-
cludes selections and varisties from other states, breeding material
from Montana State College and recommended varieties. Two nurseries
were grown this year, one under irrigation and one under dryland
conditions. The irrigated nursery was located on the station and was
grown in five replications. Three inches of irrigation water were
applied in early July. The dryland nursery was grown on the Conrad
Gilbertson farm northwest of Kalispell. Rain fall in that area was
much below normal during the growing season.

Results and Discussion

Yields were about average in the irrigated nursery. Lodging was
quite heavy throughout, but considerable differences in lodging was
noted between varieties, Leaf spot (leaf disease) was found on most
varieties. Loose Smut was found in several varieties. Several varieties
were found to be significantly higher in yield than Vantage which is
used as a check. Utah 570-8 was highest in yield with 98,5 bushels
per acre, The me:n of this nursery was 73.3 bushels per acre. Table
XXIV.

Yields were very low in the nursery on dryland. The mean being
14.8 bushels per acre. The lack of moisture caused difficulty in
later maturing varieties, Emergence of the inflorence from the hoot
was not complete, This caused small kernel size in these varieties,
Ingrid and Samalta were affected the most, There was not any statistical
differences in this test and a high C.V. was obtained. Table XXV
give agronomic data for this nursery.

Dryland Advanced Yield

This nursery includes the most promising barley varieties
and is grown in comparision with recommended varieties., Seven
entries were included in the nursery this year., It was grown in
five row plots eighteen feet long replicated three times,

- B -




Results and Discussion

Yields of varieties in this nursery were very good with a mean of
67.2 bushels per acre., Freja was the highest yielding variety, but
the data were not significant, Test weights were all above USDA
standard of 48 pounds per bushel, Lodging was almost 100 per cent
in some varieties., Table XXVI shows the data for this test,

Dryland Glacier and Titan Sel. 50-5610-7 Headrow

This selection of Glacier - Titan was grown out in head rows to
aid in the selection.of a variety. They were grown in three replications
single row plots, eighteen feet lorg.

Results and Discussion

Selections from this nursery were made on agronomic appearance,
straw strength and loose smut present. Several selections were made
from the nursery. Yields and bushel weights are recorded in Table
XXVII. Test weights were below USDA standard for all selections
made.,

Glacier and Titan Sel. 50-5610-7 Smut nursery

The material in this nursery was planted from seed from three
heads enoculated with loose smut in 1956, They were grown in
single row plots ten feet long. No replications were made.

Results and Piscussion

No loose smut was found in any of the selections in this
nursery. A table of data is not included because yields were not
taken. This material is in storage and is available for use in
the future,
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Table XXIV. Agronomic data from irrigated interstate and station yield barley nursery, Creston 1957. [Five
replications, four row plot.
Planteds April 30, 1957 Date Harvested. August 22, 1957 Size of Plot 16 Square Feet
C. I. Head- Height Lod- Ioose Average Bushel
or ing in ging Smut Grams Per Plot Total Bushel Wte in
Variety or Cross N No. Date Inches % {x) L7 5 IIT IV \ Grams Per Acre Pounds
Glacier x Titan
(50-5639-12) 10421 6-21 4O 60 - 527 400 580 570 6% 2713 67.9 50.8
Titan 7055 6=22 Ll 62 x 396 506 450 421 566 2339  58.6 . 51.0
Vantage 7324 6-25 L4 22 % L0 600 610 710 482 2812 70.4 L9.7
Dekap 3351 6=-21, 36 100 - 584 581 560 530 530 2785 69.7 49.2
Hannchen L84 6-30 L1 98 X 590 450 553 L7l L55 2519 62.9 52.0
Compana 54,38  6-23 34 100 x 35 405 470 365 405 1995 50.0 47.2
Traiil 9538 6-26 Lh 62 - L10 650 480 585 555 2680 67.1 5145
Heines Hanna S 6-26 10 98 x 521 510 580 L1, 562 2587  6L4.8 53.4
Freja 7130 6=26 35 98 x 500 675 O 590 701 3266 81.8 52:5
Herta 8097 6-28 37 L2 - 602 514 68  L96 555 2853  7l.4 54.5
Heimdal 8094 6-0 37 75 - 785  6lh 725 625 765 3514  88,0%x 53,1
Hiland 9530 =26 42 62 - 570 580 425 518 649 2742 68,7 BT
Glacier 4976  6-22 42 88 x 652 58 6971 670 6921 3297 82.6 47.5
Carlsberg 11 10114 6-29 36 36 - 7L5 710 71k 715 790 367 92,0 51.6
Tngrid 10083 6-30 3 61 - 695 842 665 775 a5l 3762 9n.2w 56,0
Piroline 9558 6=-27 K, 72 b4 61 704 750 5% 737 3427  85.8%% 53:9
Utzh 570-8 10118 6-28 43 52 x 61, 665 1020 760 875 3934  98.5%% L7.4
Betzes 6398  6-28 39 98 - 455 476 602 440 5341 2507  62.8 52.1
Vantmores 9555 6-26 47 66 x 445 330 490 438 530 2233 55,9 53.4
Glacier x Titan  50-5610-7 6=2L, 43 76 - 570 600 595 556 555 2876 72,0 L8.2
1Calculated missing plot. Mean Yield..eeeeaT73.3
Note: Vantage is used as a check in this nursery. B o Zossnonnrnnliahen
#*¥arieties yielding significantly more than the check (1%). I T 8 1L 3 R 12.7
LA s «17.0
Analysis of Variance o Vs snsasrsssss 6.19%
Source DoFo lean Square F
Replications L 21,324 3e26 %
Varieties 19 57,253.73 8,75%
Error 72 6;541.277
Total g5
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Table XXVI. Agronomic data from dryland advance yield barley nursery, Creston, Montana 1957. Three
replications five row plots, 18 feet long.
Planted. April 27, 1957 Harvested. August 15, 1957 Size of Plot. A48 Sq. Ft.
Ce I Head-  Height Lod- Average  Bushel
or ing in ging Grams Per Plot Total DBushel Wt. in
Variety or Cross N No. Date Inches ¢ 1. 1T 111 Grams Per Acre Pounds
Vantage 7324 6-24 33 39 1530 1625 1420 4575 63.6 51.4
Glacier x Titan (50-5636-12) 10421  6-19 31 67 2275 1850 1340 5465  75.9 50.2
Compana 5438 6-20 24 98 1655 1385 1325 L4365 60.6 L9.6
Titan 7055 6-17 33 40 1770 1110 1360 4240 58,9 50.9
Freja 7130 6-25 26 L7 1675 1615 2260 5550 77.1 52,5
Otis 1557 6-18 217 75 1180 1205 1814 1199  58.3 53.0
Dekap 3351 © 6-22 5 92 1615 2015 1831 5061 75.9 50.5
Analysis of Variance Mean Yield..eeeoeeb7.2
Source DoFe Mean Square F Bs Eo Tonsusinna # o 80267
Replication 2 29,061 LiSuDs ewevsnosvsel . So
Varieties 6 120,702.33 1.08 Cs Vo sisama eeeeall 943
Error 12 111,264.58
Total 20

Table XXVII. Agronomic data from dryland headrow nursery.

Righteen feet single rows, three replications,
Glacier x Titan, Sel. # 50-5610-7.

Hear. Yielde..eoeoo653:8
Planted.

April 27, 1957 Harvested., August 15, 1957 Siz e of Plot. 16 Square Feet.
Bozeman Head~ Average Bushel
1956 ing Grams Per Plot Total Bushels Wte in
Row No. Date T T I1r Grams Per Acre Pounds
Glacier x Titan 56-7568=8 6-23 L5 625 529 1629 68,0 45.6
Glacier x Titan 56=7568-9 6-21 L69 616 655 1740 7246 L6.6
Glacier x Titan 56-"7568-26 620 520 410 550 14E0 61.8 L7.1
Glacier x Titan 56-7568-21 6-19 586 586 736l 47.6
Glacier x Titan 56-7568-13 6-19 525 530 405 1460 60.9 L7.9
Glacier x Titan 56="7568-46 6-20 530 325 L85 1340 55+9 L7.3
Glacier x Titan 56-7568-49 6-23 670 268 550 1488 62,k -
Glacier x Titan (Off-Type) 56-7568-15 6-21 L95 360 4,60 1315 82.3 47.0
Glacier x Titan (Off-Type) 56-7568-16 6-22 494 455 949 59. 4 K75
Glacier x Titan 56-7568~1 6-20 425 52s 690 1610 68.4 -
Glacier x Titan (Off-Type) 56-7568-% 6-25 520 482 1002 62.7 L3.5
Glacier x Titan (Off-Type)  56-7568-20 6-29 510 588 1098 68.7 16,5
Glacier x Titan 56=7568-40 6-22 582 L&D 520 1582 66,0 -
Glacier x Titan 56756831, 6=-22 505 365 87 54e5 47,1
Glacier x Titan 56=7568-7 621 550 380 90 38,8 -
Glacier x Titan 56--7568-37 6-22 5.0 67,6 -



Off-Station

Four off-station nurseries were seeded in the spring of 1957.
Discussion on agronomic observations etc are found on page two
of this section of the report under the introduction.

Results and Discussion

The nursery in Sanders county was irrigated and fair yields

were obtained.

The mean was 55.6 bushels per acre. Betzes was

high in yield, but results were not significant when analyzed

statistically,
the lack of uniform irriration and soil variation.

The difference found in replications was due to
Table XXVIII.

The irrigated nursery in Lincoln county was destroyed by
cattle, and birds destroyed the nursery in Missoula county.

Above average yields were obtained from the nursery in Mineral
y 3

county.

on it.
experiment.

Table XXVIII,

The mean was 58.6 bushels per acre.
row varieties out yielded the two row varieties.
on all varieties.
Table XXIX gives the results in complete detail for this

In all cases the six
Stem rust was found
Carlsburg II, a late variety, had 25% stem rust

Agronomic data from of f-station irrigated barley nursery
grown in Sanders county on the Jim Hauser farm, Lonepine,
Montana 1957.

Planted. May 9, 1957 Harvested., September 5, 1957 Plot size 16 Sq.F.
Co I. Height Average Bushel
or in Total Bushels #t. in
Variety or Cross N No. Inches I 11 ITL IV Grams Per Acre Pounds
Compana 5438 17 410 325 311 368 141L  LheR 5040
Betzes 6398 20 625 593 439 395 2052 64.1 531
Glacier x Titan
(50-5610-12) 10421 21 615 495 565 350 2025 63.3 481
Carlsberg II1 10114 20 400 474 510 377 1761 55.1 51k
Dekap 3351 18 L25 423 K15 351 1614 50.5 50.6
Ingrid 10083 18 LKO 485 K23 K25 1773 55.4 53.0
Herta 8097 20 LLS5 463 530 359 1797 56.2 52:5
Glacier x Titan 50-5610-7 21 L86 605 34,9 376 1816 56.8 48.0
Vantage 7324 23 324 450 59 370 1740 54.4 4E.0
Freja 7130 19 425 500 445 L10 1780 55.6 525
Note: Vantage is used as the check in this nursery. Mean Yieldeeeeossso55.6
Analysis of Variance B Be Busvennss sanabe 5503
Source D.F. Mean Square F LeSeDe(5%)eesescessl. S.
Replications 3 20,594.933 3, 88 Co Vo cevevecvssaaeBa20%
Varieties 9 8,306.6 1.:56
Error 27 5,311,118
Total 39

- b2 -




..€+,..

Table XXIX. Agronomic data from off-station dryland barlesy nursery grown in lineral County on the Charles
Fry farm, Tarkio, Montana 1957. Single row plots, four replications.

Planted. Nay 6, 1957 Harvested. August 30, 1957 Size of [lot 16 Square Feet

Ce Is Height  Stem Average Bushe 1l

or in Rust Grams Per Plot Total Bushel e in
Variety or Cross N No. Inches % i 1T IIT IV Grams Per Acre Pounds
Compana 5438 23 6 425 380 500 520 1825 57« 1% 49.0
Betzes 6398 24 8 365 415 501 575 1856 58.0% 51.6
Glacier x Titan (50-5639-12) 10421 24 5 660 555 550 575 2310 T3 2 46,2
Carlsberg II 10114 24 25 358 401 418 349 1526 L7 7% L&.5
Dekap 3351 22 6 560 460 495 445 1960 61.3 50.0
Ingrid 10083 24 14 497 W5 460 335 1707 53 L 52.0
Herta 8097 24 10 579 315 397 469 1760 55.0% 52.0
Glacier x Titan 50-5610-7 24 7 540 310 355 568 1773 55.4% L7.5
Vantage 7324 26 T 530 531 613 640 2314 4.3 A7.3d
Freja 7130 22 e 380 405 421 480 1686 52 7% L9.7
Note: Vantage is used as a check in this nursery. Mean Yield.......58.6
*Varieties yielding significantly less than the check (5%): Se Be Riseveonessh, 1828
*¥*Warieties yielding significantly less th-n the check (1%). BBl A58 )onsineald D

Analysis of Variance E.S§D.(l%).'.....%7é§%

Source D.F. Mean Square F H et e
Replication 3 125,191.3 2.37
Varieties 9 17,455.64 3o 403
Error 27 5,140,966
Total 39



Malting Barley and Advanced Yield Nurseries

These nurseries include varieties with malting characteristics.
Some varieties are now being used in some areas for malting. Others
are now being tested to determine the acceptance by the malting
barley trade. Two feed barlies are incluled plus Compana which is
used as a check for the yield factor., Ten entries were grown this
past year. Plots, used wers, five rows, 18 feet long, replicated three
times, All nurseries were grown under irrigation, but the one grown
on the station at Creston., Moisture conditions were very favorable
in the area where it was grown. The locations of the other plots were
in Missoula, Lake, and Ravalli counties, The location of these nurseries
in the county and the name of the farmer will follow in results and
discussion.

Results and Discussion
Following in tabular form is the loc:tion by county, address, farmers

name , and date of observations made of the malting barley and advance
yield nurseries.

Name of Date of
County Farmer Address  Observation  Remarks
Flat- Station Creston Heading notes taken on this
head nursery.,
Lake Walter Polson 6-11-57 Very clean, no weed control
Mangles measures needed.,
8-5-57 Severe hail storm hit entire plot.
Miss- R. Oster- Missoula 6-11-57 Cultivated and sprayed. In very
oula gren good shape.
7-11-57 Good stand, uniform irrigation.
No outstanding differences be-
tween varieties at this observatim.
Ra- Home r Stevens- 6-~11-57 Cultivated and sprayed nursery.
valli Bailey ville Third replication had received

some irrigation. Whole plot
needed irrigation,

7-11-57 Clean nursery, irrigation appli-
cation uneven. Dry area through
all replications. Some plant
diseases present.

Yields from three nurseries were very good. The nursery in Lake county
was hailed August 5, 1957. Significant results were obtained from three
of the nurseries. Hesults were non-significant from Ravalli county. there
bushel weights were obtained they were all higher than the 48 pound USDA
standard. Piroline had the heaviest test weight in two nurseries, where
as Ingrid was highest in the nursery in Ravalli county, that difference
being only .5 of a pound. Tables XXX, XXXI, XXXII, and XXXIII show the
agronomic data of the individual nurseries, Table XXXIV gives a summary
of yiecld data for western lontana in 1957. Ingrid ranks first in this
summary followed by C. I. 10421.

..[4_4_.
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Table XXX. Agronomic data from dryland malting barley and advanced yield nursery, Creston, Montana 1957.
Five row plot, three replications

Planted. April 26, 1957 Harvested. August 15, 1957 Size of Plot. 48 Square Feet.
Variety 8: T. Head-- Height  Lod- Average Bushel
or or ing in ging Grams Per Plot Total Bushel Wte in
Cross N No. Date Inches % I II I1T Grams Per Acre Pounds
Freja 7130 6-24 35 75 1840 1825 1935 5600 77.8% 54el
Betzes 6398 6-24 39 83 1965 1410 1680 5055 70.2 548
Compana (LS) 5438 6-19 35 100 1370 1510 1515 4395 61.1 51.0
Piroline 9558 6-23 139 17 2115 1860 1531 5506 76.5% 56.0
Ingrid 10083 6-30 36 27 1970 1815 2180 5965 82, 9% 555
Carlsberg 11 10114 6-29 35 3 1830 1875 1985 5690 79.1% 53,0
Heines Hanna (LS) 9532 6-26 40 93 14231 182 1387 4292 59.6 545
Vantage 7324 6=25 47 10 1290 1790 1485 4565 63.4 55.4
Traill (LS) 9538 6-27 45 27 1385 1640 1790 4815 66.9 5he5
Glacier x Titan 50-5639-12 6-18 L3 10 1960 1885 1945 5790 804 4% 52.2
1Calculated missing plot. Mean Yieldeeeeooeeasoa7le2
Note: Compana is used as a check in this nursery. ' Ss By Xessisns B L.6615
*Varieties yielding significantly more than the check. 18D (58 ) esssssnansantIcl
IS—LOOSQ Smut Co V. -.o...o---o-....é.h?%
Analysis of Variance
Source D.F, Mean Square F
Replications 2 3, 344450
Varieteis 9 128,197.5 3 2%
Error 17 37,524,647

Total 28
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Table XXXI. Agronomic data from lMalting barley and Advanced Yield nursery. Grown in Lake County
on the Walter Mangles farm, Polson, Montana. Five row plots, three replications.

Planted. April 29, 1957 Harvested, August 19, 1957 Size of Plot. 16 Square Feet,
Coe I. Averape
or Total Bushel
Variety or Cross N HNo. T II 11T Grams Per Acre
Freja 710 &0 110 100 290 12.1
Betzes 6398 100 50 70 220 9.2
Compana 5438 96 100 100 296 12.3
Piroline 9558 135 100 115 350 1.6
Ingrid 10083 175 120 85 380 15,8
Carlsberg II 10114 159 90 101 350 14.6
Heines Hanna 9532 70 55 70 195 8.1
Vantage 7324 155 155 165 475 19.8%x%
Traill 9538 100 125 101 326 13.6
Glacier x Titan 50-5639-12 170 140 170 480 20 ,0%x%
Note: Hail damage very severe, Mean Yield.sesossosoell .0
Compana is used as the check in this nursery. B By Fowesiumnonnislab10b
#¥Varieties yielding significantly more than the check (1%). LeBiDe (8 )anonenanali?]
Analysis of Variance LeS.Do (1%)eevnrsnsbely
Co VO ..............].1.27%
Source D.Fe Mean Square F
Replication e 927 1.9,
Varieties 9 2,980.8 6410%
Error 18 L77.1888

Total 29
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Table XXXIT.

on the R. G. Ostergren farm, Missoula, Montana.

Agronomic data from Malting barley and Advanced Yield Nursery.

Grown in Missoula County
Five row plots, three replications.

Planted. May 6, 1957 Harvested. August 19, 1957 Size of Plot., 48 Square Feet
Variety Ce Te Height Lod- Average Bushel
or or in ging Grams Per Plot Total Bushel Wt. in
Cross N No. Inches % I 17 I1T Crams Per Acre Pounds
Freja 7130 27 37 1030 1610 1510 4150 57.7 57.0
Betzes 6398 33 33 158 158 1610 4782 66 .4 58.32
Compana 5438 26 20 1166 995 1705 3866 53.7 542
Piroline 9558 31 - 1740 1627 1950 5317 73.9*% 575
Ingrid 10083 32 3 1989 2000 2105 6094 8L, 56.5
Carlsberg II 10114 26 - 1595 1531 1910 503% 70.0 53.8
Heines Hanna 9532 26 68 84,9 1514 1774 4137 57.5 56.6
Vantage 732l 38 2 1113 1435 1950 4498 62.5 56.8
Traill 9538 28 17 1380 990 2185 4555 63.3 56.0
Glacier x Titan 50-5639-12 32 2 1605 1585 2040 5230 T2.7% 550
Compana is used as a check in this nﬁrscry. Mean Yield. coceveane 66.2
B By Rissvoisssonseh 799
Analys]'s Of Variance L.SoD. e seees o 00.1702
Source D.F. Mean Square F B T wnvvinn R ) ¢
Replications 2 626,282 .5 10,78%:¢
Varieties 9 150,262,0 2. 59%
Grror 18 58 ,085.38
Total 29
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Table XXXIIT. Agronomic data from Malting Barley and Advanced Yield nursery. Grown in Ravalli
County on the Homer Bailey farm, Stevensville, Montana. Five row plots, three reps.

Planted. May 7, 1957 Harvested. August 19, 1957 Size of Plot. L8 Square Feet
Variety G« I Height Average Bushel
or or i D Grams Per Plot Total Bushel wt., in
Cross N No. Inches 1 IT B Grams Per Acre Pounds
Freja 7130 24 1725 1785 2095 5605 779 52.6
Betzes 6398 26 1545 2175 2055 5775 80.2 54.6
Compana 54,38 21 1550 1393 1424 4367 60.7 50 .6
Piroline 9558 2L 180 1920 2090 5850 81.3 55.0
Ingrid 10083 26 1855 2360 2060 6275 87.2 555
Carlsberg II 1011, 26 1875 1840 2250 5665 82.9 49.5
Heines Hanna 9532 21 815 1910 1780 4505 62.6 54e1
Vantage 7324 26 895 2543 1635 5073 705 50.8
Traill 9538 26 1837 1405 1677 4919 68.3 52.0
Glacier x Titan 50~5639-12 25 1984 1436 2281, 5701, 79.3 50.1
Analysis of Variance Maan YisldeserennsnesTiel
source D.F. Liean S arc F S. E. in ........... 00808812
Replication 2 336,627.5 b7 28D e a8 sheeele De
Varieties 9 139,580.5 1.02 Bs Wi snussnnns &b 8 11.83%
Error 18 136,208.44

Total 29
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Table XX{IV. Summary of Yield and testweight data for lMalting barley and Advanced yisld nurseries in
western Nontana 1957.

Variety C. I. Aver:age Test Wt. in Pounds Average
or or Yield in Bushels Per Acre Bushel Cres- Miss- Ra Bushel
Cross N No. Creston Lake Missoula Ravalli Per Acre Rank ton oula valli Per Acre
Freja 7130 77 8% 12,1 57.7 779 56.4 6 54,1 57.0 52.6 50.6
Betzes 6398 70,2 9.2 66 .4 80.2 56.5 5 5L.8 58.2 54.6 5549
Compana 514,38 61.1 12.3 537 60.7 47.0 9 51.0 54.2 50.6 51.9
Piroline 9558 764 5% 14.6 73493 81.3 61.6 L 56,0 575 55.0 56.2
Ingrid 10083  82,9% 15.8 81,7 87.2 67.7 1 55.5 56.5 55,5 55.8
Carlsburg 10114 79.1x 14.6 70.0 82.9 61.7 3 53,0 53.8 49.5 2.1
Heines fanna 9532 59.6 8.1 575 62.6 47.0 10 54.5 56.6 541 @ 55,1
Vantage 732, 63.4 19.8%  62.5 70.5 541 7 55,4 56.8 50.8  54.3
Traill 9538 66.9 13.6 63.3 68.3 53.1 8 54:5 56,0 52,0. 5h.2
Glacier x Titan 10421  80.4%  20,0% 72,7 79.3 63.1 2 50,2 55.0 50,1 52.%
Mean 712 14.0 66.2 TS5k 56,6

SEX L.6615  1.5766  5.79%  8.8812

L.S.D. (5%) 13.8 L7 17.2 N. 8,

C. Vs § 6449 11.27 8.76 11.83

Compana is used as a check
*Significantly higher in yield than the check (5%).



Winter Barley

Work on winter barley was started in 1950. Variety trials
have been seeded on the station every year since. Results have
been erratic. No particular variety can be selected as being out-
standing in yield performance.

One nursery was seeded on the station this year, namely
the enterstate yield nursery. Twelve entries were grown in the
nursery. These entries were from other workers and breeding
material from Montana State College.

Results and Discussion

The mean of this years nursery was much below the means
of nurseries grown in past years. A hail storm about the middle of
July did considerable damage to some of the riper plots and I ss
to the later maturing varieties. Alpine, a late variety, was
highest in yield with 74.3 bushels per acre. Kearney was low
in yield with 37.2 bushels per acre, Lodging was 85% in this variety.
Hail damage was also greatest in this variety. Yields and other
Agronomic data for the other variety are found in Table XXXV.

Total cost for small grain project $2059.73

w & -
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Table I{XXV. Agronomic data from winter bzrley nursery grown at Creston, Montana 1957. Four row plots,

four replications.

Planted., September 28, 1956 Harvested. Julycgé) 1957 Size of Plot. 16 Square Feet
C. I. Head- Height Lod- Hail ~, Averapge Bushe 1
or ing in ging Damage® Grams Per Plot Total  Bushel qt. in
Variety or Cross N No. Date Inches ¢ 1 <1 II IIT IV Grams Per Acre Pounds
Kearney 7580 5=217 33 85 4O 270 285 280 355 1190 37.2 LT.4
HeVae CCx~1-45-22 7582 5-28 37 12 15 LLO 485 4210 410 1745 54.6 L7.4
Winter Club 592 6~3 35 10 0 486 526 470 L87 1969 61.6 43.2
Chio Winter 7072 5-28 34 68 21 L15 525 435 460 1835 574 L5..
Ellis - 6-2 35 2L 10 LL5 582  L43 460 1930 60.3 50.0
Alpine - 6=2 38 6 1 525 680 610 563 2378 The3% L7.6
Olympia - 5-29 38 14 10 555 535 550 568 2208 69.0 50,0
CCx~242 - 5-30 33 76 24 455 530 440 515 1940 60.6 49.0
CCx=51-449 - 5-31 39 58 20 515 485 515 375 1890 59.1 L8.3
CCx~-51-330 - 6-4 3% 25 9 449 395 450 570 1864 58.3 Lh. 5
CCx=54~30 - 5=24 35 72 28 505 510 460 543 2018 63.1 4L9.3
CCx=51-74 - 5-31 34 3 20 498 360 585 452 1895  59.2 49.0
Note: wWinter Club is used as a check in this nursery. Mean Yielde coveesnsss 59+5
*Varieties yielding significantly more than the check (5%). B B Bain pasans eees3.THIL
R JE L), 3 DR, |« .
Analysis of Variance Lo B Du i3 Je sussnn suslhal
B T 2med boorwnsas 6.3%
Source D.F, Mean Square F »
Replication 3 1,791 -
Varieties 11 18,638,272 5,18%%
frror 33 3,595.939

Total L7
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Introduction

Certain small grain varieties are scheduled for production
at the N. i, Branch Station as needed for distribution to seed
growers, Alta Fescue seed is produced exch year in quanities
generally found more than adequate for seed grower use,

Kenland Medium Red Clover is grown for distribution to seed
growers and in studies to determine best production proceedures,

$456.88 was expended on this project.

Plans for the coming yesr call for a demonstration of methods
for clover seed production in Lake County, continued study of
methods on the Station, continued production of Alta fescue and
small grains as scheduled.

Alta Fescue Seed Production

Seed and fsll pasture was secured from 1% acres of Alta Fescue
seeded in 1956. Seed was harvested from approximstely 13 acres
of Alts Fescue seeded in 1949 before this field was fall plowed.
Approximately 1} acres of new seedings were made using the same
sead supply used for previous seedings.

The mesn yield of seed from the 1956 seeding (See Fertilizer on
Alta Fescue seed under #5020) was 448 pounds per acre, thst from
the 1949 seeding only zbout 75 pounds per acre.

The 1} acres of 1956 seeded fescue was fensed and forty ewes
pastured for 27 days, dugust 13 to September 10. This would be
equal to six sheep per acre for four months.

The 1949 seeding held up well in seed production through
1955 or for six years but the 56 and 57 crops were light.




Clover Seed Production

Clover Seed: Both seed and forage yields were determined for
Kenland clover seed fields in 1957.

Forige yields from June 4th clippings wers determined by taking
random samples from 16 sq. ft. at four locations
in esch field.

Table I. Green Forage Yields from clover seed fields clipped
June 4, 1957.

Tons
Pounds Per Plot Total Per
Treatment & %4 IIT IV Pounds Acre
Seeded in 12" rows 1955 8 6 8 7 29 9.97
Seeded in 24" rows 1955 6 6 22 B
(Cultivated) * 2 it
Seeded in 12" rows 1956 7 6 6 5 24 8,17

Nore: Green weights shown are approximstely 15% oven dry forage.

Seed yields were determined by running the entire field of wwathed
and air dried clover once thru the combine.

1/3 acre, 12 inch rows 1955, seeding 62 lbs. x 3-186 pounds per acre.

1/3 acre, 24 inch rows, cultivated 1955 seeding 66 1lbs. x 3-198
pounds per ascre.

1 acre, 12 inche rows seeded in grain in 1956, 200 lbs. -200 1lbs.
per acre.




Smsll Grains

To maintain a high quality of smell grain seeds for dis-
tribution, foundstion and certified seed are produced by the
Montsna Agricultural Experiment Station. The Northwestern
Mont sna Branch Station is responsible for the production of
Vantage and Freja barley; Westmont winter wheat; Park oats;
and Pilot spring wheat.

Following in tabular form are dats of small grain seeds
produced on the station in 1957.

Number Amount Field Lab-

of Pro- in- oratory
Crop Variety Generation Acres duced spection Data
Wheat
(Spring) Pilot Certified 25 57 bu. passed Red Tag
Oats Fark Foundation .75 o75 bu. passed Blue Tag
Oats Park Certified o3 28 bu., passed Non-eligible
Barley Freja Foundation .75 40 bu., passed Blue Tag
Barley Vantage Certified 2.6 177 bu. passed Blue Tag
Wheat Wes tmont Foundaztion < T5 24 bu, passed Blue Tage
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Forage ‘roduction Methods

Work on this project this year consists primarily of seeding
rates and row and hill spacings for corn silage and hay. A
little pmliminary work was done on hay hsrvesting.

$1526.27 has been spent on this project.

Plans for next year include harvest for another year of
present rste and spacing hay plots, harvesting some additional
plots seeded in 1957, and expanding hay harvesting work.

Results of this seasons work is shown in Tabular form.

Row Spscing ami Seeding Hates for lay in Table I, II, III, and
IV. )

Freliminary Hay Harvesting, Table V.




Table I. Row spacings and seeding rates for hsy 1957. Yields in pounds from 70 square feet
plots, two cuttings.

Pounds Tons

Spacing Pounds Per Plot Total Corrected to Per
Rate (Inches) I II 1T Pounds 12% Woisture Acre
ALFALFA
1 6 13.31 19.59 18.59 51.49 5. 8% 5.98
1 12 15.34 18.30 17.59 51.23 57.38 5.95
1 24 15.79 17.24 17.67 50.70 56.78 5.89
2 6 13.59 18.90 15.98 L8.47 54.29 5.63
2 12 17.37 18.65 16.07 59.09 58.34 6.05
2 2L 18.21 18.27 16,08 52. 56 58.88 6.11

LeSaDa(5%)ases 92T
ALFALFA-BROME
1 6 Y% 16,14 1L.94 46,04 51.56 5:35
1 12 LT74 14.38 13.17 42.29 L7.36 491
1 24 16.24 15.65 14 .42 46.31 51.87 5.38
2 6 17.03 15.52 18.47 5102 57«14 5693%
2 12 11.84 14.20 16.55 4259 L7.70 Le95
2 24 1475 16.25 20.41 51e41 57.58 5¢97%
L:8:Do (52 ) ssws<u 587

ALFALF A-ORCHARD
1 6 15.23 16.02 17.07 48.32 5hil2 5.61
i 4 12 18.36 15.44 18.07 51.87 58,09 6.02
5 1 21 17.52 17.42 15.69 50.63 56.71 5.88
2 6 16.81 19.64 16.81 53.26 59.65 6.19
2 <32 18,57 16.80 2% .20 56.57 63.36 657
2 2L 16.74 16 .20 2)..25 54.19 60.69 6.29

LB D58 ) 5005 1.23T




Table II, Row speacings and seeding rstes far alfslfa 1957,
Yield from 70 sq. ft. plots, two cuttings.

Spacing Totel
Reps (Inches) Rate 1 Rate 2 Sum Pounds
I 6 13.31 13.59 26,90
12 1534 i b 32.71
2L 15.79 18.21 34.00
93,61
IT 6 19.59 18.90 38.49
12 18.30 18.65 36 .95
24 17.24 18.27 35+ 51
110,95
111 6 18.59 15.98 34.57
12 17.59 16.07 33.66
2L 17.57 16 .08 33.75 101.98

Sum  153.42 153.12 20651

Pounds Thr se Tons
Per plot Per
Plot Total Acre
SEX 0,810
L.5.D.(5%) 2.645 74935 R
GV ase il T56%

Table III. Row spacings snd seeding rates for alfalfs-brome hay
1957. 7Yield from 70 sq. ft. plots, two cuttings.

Spacing
Reps (Inches) Rate 1 Rate 2 Sum Totals
I 6 14.96 17.03 31.99
12 14. 74 11.88 26.62
24 16.24 14.75 .99
89,60
i1 6 16.14 15.52 31.66
12 14 .38 14.29 28.67
24 15.65 16.25 31.90
92.23
IIT 6 14.94 18.47 33.41
12 1349 16,55 29,72
24 14 .42 2.4 34.83
97.96
Sum  134.64 145.15 279.79
Pounds Three Tons
Per Plot Per
Plot Tot el Acre
SEX 571
L.S.D(5%) 1.864 5.592 .587
L.8.D(3%) "2.712 8.136 o84T
Ge Vo wivea3sb6TLE

_3_




Tsble IV,

Row spacings and seeding rates for Alfalfa-orchardgrass

hay 1957. Yields from 70 square feet plots, two cuttings.
Spacing Total
Reps (Inches) Rate 1 Rate 2 Sum Pounds
I 6 15.23 16.81 32,04
12 18.36 18.57 36.93
24 1752 16.74 3L. 26
103.23
II 6 16.02 19.64 35.66
12 15 44 16.80 32.24
2L 17.42 16.20 33.62
101.52
ITT 6 17.07 16.81 33.88
12 18.07 21,20 39.27
24 15.69 21.25 36, 94
110.09
Sum  150.82 163.02 314 .84 314.8
Pounds Three Tons
Per Plot Per
Plot Total Acre
SEX 1.08
L.5.D(5%) 3.527 10.581  1.23
Table V. Date of alfalfa harvest (Prelim) Yields from 80 squsre
feet plots, two cuttings.
Pounds Pounds Tons
Pounds Per Plot Oven Corrected to Per
Treatment I g £t IV Dry 129 Moisture Acre
Cut when ready
lst Cut 6/21 8,578 9.531 7.816 6.672
2nd Cut 8/21 6,875 6.875 7.500 7.500
Season Yield 15.453 16.406 15.316 14,172 61.347 68.71 Lo 68
Clipped 5/6 to delay maturity to dry weather
ist cut 7/5 6.75 7.50 5475 6.50
2nd cut 8/21 LeT87 5.52h 5.52k 5,156
Seasons Yisld 11.537 13.024 11.274 11.656 47.49 53.19 3.62

Mean ‘ooocooooo.co-b‘l5




Corn Silsge

The method of producing meximum corn silage yields has been
studied &t this ststion since 1954. These studies hs:ve been de-
signed to study varieties, populstion rstes, and seeding dates.
Varieties hive been grouped as to maturity classes.

This psst sesson, three seeding dates, six varietiss, and four
plant populations were used. OSeeding dates, rates and populations
are listed in the following table. Seeding was done with a belt

seeder, Plots were two rows, 20 feet long and replicated three
times, Barnyard menure wss applied to the srea before seeding at
about six tons per acre. This is grown in a rotastion consisting of
a grsin crop, row crop and clover, The corn follows a grain crop.
Five inches of water were szpplied by irrigstion during the growing
season. Four cultivations were msde to control weeds during the
growirg season. Frost on September 9 terminated all growth.

Results snd Discussion

This years high yield came from the combinztion of the high
population raie, seeded lay 25 with the variety Dekslb 1051, (n
& green weight bassis the late varieties give a higher yisld per
ton per acre, but on a dry bazsis little difference is found in
total dry mastter between the late and medium varisties. For all
verieties, May 25 was thz best seeding dete. For populstion the
‘high rate was highest yislding. The variety differences were not
largse. Cnly Funks G-40A was significantly lower in yield than the
rest of the varieties. The other five were 21l about equal in
yield on a2 dry matter basis,

Considerable reduction in plsnt emergence as compszred to
seed planted was found in the study, howevsr 1t is not as grest
as it was in 1956.

The tables following in this section give yields as related
to seeding dste, populstion and variety. Included azlso is a
complete snalysis of vsriance.




Table VI. Yields of corn silage, oven dry, grown in two row plots, 20 feet long. Three rsplications
of three plantings, four populations, and six vsrieties.

Harvested. September 11 and 12, 1957 Size of Plot., 106.67 sq. Ft.
Plot Yislds in Pounds Plot Iields in Pounds
Variety T T I1T Sum K I 1L Sum
Seeded — - - -20,000 30,000
Harvested - - 18,253 26,691
Seeded, May 15
Deks1b 1024 i W | 17.3 16.9 L5.3 13.5 17,8 21.5 52.8
Dekslb 1051 14.1 16,0 16.5 L46.6 22.3 1.3 16.5 50.1
Funks G-6 15.9 16.2 16.6 L8.7 19.6 27 44 18.4 65.14
Dekalb 67 13.6 15 o5 16.8 L5.9 7. 1 15.3 235 55.9
Kingscrost KF 9.5 18.3 12.8 L0.6 18.9 16.3 14.4 L9.4
Punks G-40-A 15.2 15.0 l2.2 L3. 4 16.5 17.3 12.8 41.6
Sum 80.4 98.3 91.8 275, 5% I07.7 100.4 107.1 3152
Sesded, Msy 25
Dekalb 1024 10.0 16.6 133 39.9 18.6 21.8 215 61.9
Deks 1b 1051 20.3 19.4 18.7 58 .4 15+:0 13.8 157 L5
Funks G-6 19.7 18.6 26.2 64.5 16.7 4.6 18.3 49.6
Dekalb 67 21.2 20.5 1535 L OV 231 18.0 16.8 57.9
Kingscrost KF E553 15.6.2 179 LE. 4 19.9 211 16.7 577
Funks G=40-A 19.7 13.8 14.2 L7.7 13.8 18.6 131 555
Sum 106.2 104 .1 105.8 316.1 3074 107.9 102.1 217.1
Seeded, June 5 '
Dekalb 1024 107 78 11.9 0.4 10.6 13,7 10.9 35.2
Dekalb 1051 8.4 8.1 21.6 38,1 10.8 13.7 14.3 38.8
Funks G-6 10«3 9.5 8.1 271 520 9.1 12,0 33.2
Dekalb 67 11.2 12:0 12+ 3 3563 1544 15:5 13.4 LL.3
Kingscrost KF 13.9 9.2 10,3 3oy 15.9 12.7 11.0 39.6
Funks G-10-A 9.6 7.8 11.7 29.1 12:2 8.3 1546 355
Sum 63.9 S5Lely 7547 194.0 77.0 73,0 76.6 226.6
Sum of 3 Dates 250.5 256.8 273.3 780.6 291.8 281.3 285.8 858.9

Continued-



Table VI, Yields of corn silsge, oven dry, grown in two row plots, 20 foet long. Three replications
of three plantings, four populations, and six varieties. (Continued)

Hzrvested, September 11 and 12, 1957 Size of Plot, 106.67 Sq. Ft.
Plot Yields in Pounds Plot Yields in Pounds Sum for
Variety I 11 I11 Sum I 1T IIT Sum !, Populations
Seeded - - - - 40,000 60,000
Harvested - - -35,847 50, 306
Seeded, May 15
Dekalb 1024 19.7 11.3 19.2 502 21.3 18.5 20,6 60.14 208,17
Dekalb 1051 21.5 13.1 1547 50.3 178 15.4 19.9 53.1 200.1
Funks G-6 142 16.5 19.6 50.3 17.8 17.6 23,0 58.14 222.8
Dekalb 67 2.5 19.2 23.9 63.6 2242 20.4 20.1 62.7 228.1
Kingscrost KF 13,7 19.7 18.6 52.0 2.4 14.3 21.9 56.6 198.6
Funks G=40-A 18.0 19.0 17.9 5449 18.2 14.2 1547 48,1 188.0
Sum 107.6 98.8 114.9 321.3 117.7 100.4 121.2 339.3 1246.3
Seeded, May 25
Dekalb 1024 15.3 21:3 1541 51.7 15.5 24.3 3445 The3 227.8
Dekalb 1051 33.8 23.5 18.4 7567 25.7 22,0 2% oby 69.1 247.7
Funks G-6 18.1 21.9 24.8 64.8 21..2 24,6 171 62.9 241.8
Deks1b 67 18.2 (25 L 18.0 577 21 .3 19.6 12.9 53.8 226,6
Kingscrost KF 18.5 22.8 2Lk 65,7 22.9 21.7 1746 61.6 233k
Funks G-40-A 16.5 16.8 23.0 56.3 19.8 19.5 4.6 53.9 203.4
Sum 120.4 127.8 123.7 371.9 126.4 131.7 1175 375.6 1380.7
Seeded, June 5
Dekzlb 1024 i T 9.5 35 .7 36.3 12.9 2732 13.6 53.7 155.6
Dekz1b 1051 13.9 13.8 11.9 39.6 17:5 i iy 4 12.4 47.6 1641
Funks G-6 19.4 13.5 15.2 L8.1 12. 4 17:3 15.8 L5.5 15445
Deksz1b 67 10,5 LT 16.8 39.0 1145 11.9 15.6 39.0 157.6
Kingscrost KF 12.9 14.9 16.6 Liyely 15 .4 14.5 15,1 45.0 162.4
Funks G-40-A 13.9 14.9 13.9 52.7 15.5 19.2 12.9 L7.6 154.9
Sum 81.7 78.3 901 250.1 85,2 107.8 8544 278.14 949.1
Sum of 3 Dates 309.7 304.9 328.7 943.3 329. 339.9 324.1 993.3 3576.1
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Table VIII. Mean Yields of six varieties plinted at four populztion rates

for three seeding dates.

Plot Yields in tons per acre.

Populzt ion Rates Average
Seeded————- 20,000 30,000 40,000 60,000 all \
Variety Harvested-——18,253 26,69, 35,847 50,306 Varieties
Dekalb 1024 2.6 3eh . 1 Le3 3.4
Dekalb 1051 3:3 3.0 3.8 3.8 35
Funks G-6- a2 By 3e 7 3.8 3.5
Dekalb 67 Al 3.6 3.6 3.6 35
Kingscrost KF 2.8 3.3 L7 3.7 %k
Fun}(ﬂ G-w—A 2:8 268 309 3 l—lr 302
Average all Populations 2.0 3.3 Bt 3.8 365

L.5.D. for Varieties (5%)-.33 T/A
(1%)-.43 T/A
L.S.D. for Populstion (5%)-.26 T/A

(1%)-.35 T/A
Complete Analysis of Vsriance
Sum .of Mean

Variztion due to D. I, Square Squire F o
Blocks 2 8.24 bal2
Date 2 1,354.96 677.48 57 .60
Populations 3 L88 .57 162.86 13.85%¢
Varieties 5 98.34 19.67 16, 735
Varieties x Dates 10 105.49 10.55
Varie ties x Populations 15 230,70 15,38 1.3
Varieties x Dates x

Populations 30 350 .49 11.68 .99
Dates x Population 6 49.17 8,20
Blocks x dates L 39.99 10.00
Block x Populations 6 . 35,05 5484
Block x Dates x

Populations 12 146.15 12.18 1.04
Grror 120 1,411.03 11.76 3.4293
Total 215 4,318.18

B X300 = 8, ¥,
Co V. = 11005%
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Sme 11 Grain Production Yethods
Introduction

The importance of obtzining economic production of cerezls
from an acre has made it necessary to study production methods
of ceresl crops. Three approaches have been made to this
problem. They azre (1) Seeding date; (2) Seeding rates and
spacing; and (3) fallow vs cultivated row crop land for cereal
production. &Hsch of these methods or projects will be discussed
in this section of the annual report.

Cost of this project in 1957 was $704.94
Seeding Dates

A study was started in the fsll of 1955 to determine the best
date of seeding for winter whe:t. Two vasrieties and three dates
were used in the study. The varieties used were Westmont and
Wasatch., Seeding dstes were every ten days starting the 19th
of September., OSeeding was done with a hsnd belt seeder. Plots
were cultivated and sprayed for weed control.

Results and Discussion

Dif ferences were noted in tillering between dstes of seeding.
No tillering counts were made, however an cbservation made indicsted
that there was considerably less tillering in the late date of
seeding, and the variety Westmont. The analysis of variance
show differences to be present only for varieties. For a two yesr
average, September 27 seeding has resulted in the highest yield
in bushels per acre. Tables I, II, and III, show the results of
the 19561957 test.




Table I.

Agronomic data from dste of plinting study with winter whest,

three dates, two vsrieties.

Plot size 16 square feet.

Four row plots four replications.

Seeding Varisty
Replicaticn Dste Westmont Hasatch  Sum Total
I September 19 530 345 875

September 29 560 K15 975

October 9 550 L65 1015 2865
IT September 19 500 L75 975

September 29 575 415 990

October 9 500 375 875 28,0
111 September 19 576 500 1076

September 29 591 435 1026

October 9 570 L65 1035 3137
v September 19 582 406 988

Septenber 29 455 585 1040

October 9 610 80 1090 3118

6599 5361 11960 11960
Table II.
Date of Seeding Ylestmont Wasatch Sum Ave, Bu./Acre
‘September 19 2188 1726 3914 48.9
September 29 2181 1850 4031 5044
October 9 22730 1785 LO15 50,2
Sum 6599 5361 11960
Average Bu/Acre 55,0 b, 7
‘ Hean Yield..csese049.8 '
Virieti@ﬁ ______ LcSeDo(sj.i))oocnooao 08 bU./A

Lo8:Do{1%)sesrscaelel bu/a

Table IIT. Agronomic dats from dste of plantine study, Creston, Montsana,
1957.

Head~- Height Lod~- Aversge

ing in ging Yield
Seeding Date Variety Dste Inches ) 4 Psr Acre
September 19 Wes tmont 5=29 Ll T 54.7
September 19 Wasatch 5-29 L5 9 L3.2
September 29 Westmont 5-131 38 5 53.0
September 29 Wasatch =2 L2 5 46.3
Cctober 9 flestmont b=2 36 - 55,7
Uctober 9 Wasatch 6=17 43 30 Lb .6




Varisnce due to

Replications

Dates

Error a

Main Plots
Varieties

Varieties and Dates
Error b

Total

D.F,

23

Analysis of Varisnce

Sum of Square

12,687
1,006
11,414
25,107
63,861
1,268
39,990
130,226

Mesn Square

4,5239.0
503.0
1,902.333
2,282,455
63,861.00

634.0
Ly4h3.33

o F
223
14, 3755
66.658



Space planted and Row planted Spring Whest

fork has been done on seeding rates and row spacing of small
grains at the Northwestern Montsna Branch Station. This work
has indicated differences between row spacing and also seeding
rates., These data can be found in the annual reportsof this
station.

The trisl in 1957 was designed to determine some of the factors
that affect yield in grains when row er space planted.

Seeding of the row planted msterisl was done with a four row
mounted tractor powered, belt seesder. Space planting was done with
& board, which has holes in it, spaced to give a certain plasnt
population or seeding rate per acre., A board ten feet long and one
foot wide wis used., Holes on four inche centers or nine holes
per squasre foot equals 360,000 plants per acre. Sixteen per square
foot gave 720,000 plants per acre and 25 per square foot is 1,080,000
plants per acre, Seeding rates per acre as listed in above order
are, 32,7 pounds per acre, 58 pounds per acre and 90 pounds per acre
respectively. Flots were 4O square feet for space planted material
or 4O square feet, Thirty-two square feet were hirvested for yield.

Results and Discussion

Little difference was found between seeding rates in this test,
difference of four bushels per acre was not found significant
when analyzed statistically. A statistical difference was found to
be highly significant due to the method of seeding. The high
yield coming from the row planting method. The yield for the
space method was 27.3 bushels per acre and for the row was 34.8
busle 1s per acre.

The heading date was the earlier for row planted material.
Bushel weights were also found to be hesvier for the row planted
msterial. Tables IV, V, snd VI show the dstz for the experiment.




Table IV,

Agronomic data from spring snd row plsnting of Pilot spring
whest at three rates of seeding, Creston, lMontzna 1957.

Planted. May 3, 1957 Harvested. August 26, 1957 Size of Plot 40 Sq. Fi.

Rate of Plants Rep—

Seeding  Per Space Row licstion
Replication Lbs/A.___ Acre Planted Planted Sum  Total
I 35.7 360,000 30.8 35.0 65.8

58.0 720,000 34.6 31.0 65.6

90.0 1,080,000 21.1 36,0 57.1 - 188.5
I1 32.7 360,000 27.8 by P 4 555

58.0 720,000 29.3 33.0 62.3

90.0 1,080,000 29.7 34e 1 63.8 181.6
I1T 3.7 360,000 22.1 29.3 51.4

58.0 720,000 25.0 31.4 56,4

90.0 1,080,000 32.1 45.9 78,0 185.8
v 32.7 360,000 25,0 27.3 52.3

58.0 720,000 29.0 34.0 63,0

9.0 1,080,000 26.2 L1 O 70.2 185.5
v 32.7 360,000 25.8 31.1 5649

58.0 720,000 22.6 37.8 60.4

90.0 1,080,000 21.4 36.6 58,0 1753
VI 2.7 360,000 29,8  P.T  60.5

58,0 720,000 25,0 48.5 T35

90.0 1,080,000 33.6 33.0 66.6  200.6
Table V. Agronomic dats from spacing and row planting of Pilot spring

wheat st three rates of seeding, Creston, lMontsna 1957.
Planted. May 3, 1957 Harvested. August 26, 1957 Size of Plot 4O Sq. Ft.
Seeding Rate Average

Pounds Plants Space Row Bushel
Per Acre Per Acre Planted Planted Sum Per Acre
32.7 360,000 161.3 181.1 34204 28.5
58.0 720,000  165.5 215.7 281.2 3.8
90.0 1,080,000 164.1 229.6 393.7 32.9
Sum 490.9 626,14 1117.3
Aversge Bushel/acre 27 .3 34. 8

Rate of Seeding L.S.D. siss..N. S.
Method of Seeding L.S.D.(5%)..1l.6
Plantin—‘ LoSoD. (l%)oneocoooeoZn?.




Table VI. Hesding dstes and bushel weights from spring and row
planting of Pilot spring wheast 2t three rites of seeding
Creston, Montana 1957.

Seeding Rstes
Pounds Plants

Heading Date

Bushel Weight

Per Per Space Row Space Row
Acre Acre Planted Planted Planted Plsnted
32.7 360,000 7-2 6-29 59.1 594
58.0 720,000 7-2 6-29 58.7 59.4
90.0 1,080,000 7-2 6-29 58.6 595

Analysis of Varisnce

Sum of Mean

Variation Due to D.,F. Square Square o7 F
Replication 5 58.874 11.7748
Seeding rate 2 119.261 59.6305 2.37
Error a 10 251.452 25.1452 5.0145
Total Main Plots 17 429.589
Kethod 1 510.007 510,007 20,15%%
Seeding rate ard lMethod 2 90,186 545.0930 1.78
Lrror b 15 379.622 25.3081 5.0307
Total 35 1,409.404




Fallow vs Row crop for Smaell Grain Production

An observation of rotstion yield dstz at the station showed
that grain yields from an ares in a cultivated crop under dryland
conditions was equal to or better than grain grown on fallowed

land.
to measure these dif ferences.

A detailed study hss been designed under dryland conditions
The study consists of winter whe:t

grown on land that hss been f3llowed and land that has been in corn

grown for silage.

This study is locsted in field F-4 on the station.

Results and Discussion

There was not any significance in the study this year,
for fallow land was 36.0 and for corn land 37.l.

Yield
The C. V. in the

test is very good, indicating the reliability of this test., See

table VII for yield data.

Table VII, Agronomic yield data from Westmont Winter Wheat grown on
summer fallow and land in cultivated corn crop previous year,
Planted. Harvested., Size of Plot 600 Sq. Fte
Plot Yields in Bushel/Acre Total Aversge
Tres tment I 11 111 IV Bushel Bu/Acre
Fallow land 36.9 35.7 33.3 38.1 144.0 36,0
Corn land 35-7 hsoé 3309 3501 1148 03 3701

Analysis of Variance

Sowrce D.F, Mean Square
Replicztion 3 18.377
Treatment 1 2:311
Error 3 11.431
Total 7

Mean Yield...ooe36.5

s By Tio vaveon el 08

LaS.D, s ssnsuscela 8s
F Ce Ti sonvnnnnerhedT
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Introductinn

1957 was the fourth yesr for this work, the third in which
seed size, fertilizer applicstion, harvesting techniques etc.
have been the same.

$769.26 was the cost of this project.

Cne more yesr is plsnned without chinge. However there
seems to be little chance that trends established will be
reversed,

Nitrogen in addition to sdequate phosphste hss improved
totil yield and yield of tubers zbove 8 ounces in weight.
Increasing the spscing between hills has increased production
of large tubers. Use of small seed pieces favors light set and
large tubers while use of large seed pleces encourages hesvy
set and production of small tubers.

Dryland yields were light snd few tubers resached eight
ounces in size,

Eight varieties were grown in a yisld trial and scab
observations made. A few hills were dug, August 23 to see if
any vsriety was adapted to esrly harvest. Zarly gem appesred
best for this purpose.

See Table XTI,




Irrigated Potato Production

Influence of Seed Size, Spacings and Nitrogen Rates on Size, Set, and
yield of Netted Gem potatoes.

The potatoes were planted May 24, in soil prepsred for seeding in a
three year rotstion of grsin in which Kenland Clover wass seeded, Clover
cut for hsy and the second growth plowed down, followed by potatoes. Barn
yerd msnure was added to one-half the plots., Nitrogen rstes were side-
dressed at plinting time, together with a undform applicztion of 300
pounds per acre of trebls super phosphste,

The potstoes were irrigsted on July 12, July 25, and August 13 with a
two inch irrigstion. Harvect was completed, October 4, 1957. 1/100 acre
plots were hirvested. 100 pounds samples from each nlot were counted and
sorted to determine size and set.

Table I. 1957 Irrigated Summary

Number Total gight Minus Total Tubers
of Number Cunces Eight Field Per
Plots Treatment Ones Plus Qunces Run Hill
36 Phos, no N. 292.97  137.64  155.33  320.81 5.2,
% Phos. 10 N. 284,30  155.61  128.69  319.28  5.25
36 Phos. 20 N. 280,97 139.69 141.28 316.90 - 5.21
36 Phos. 40 N. 309.64  168.03  141.61  350.70  5.47
72 All 1} oz. seed 289.94 158.44 131.50 321.79 5.05
72 All 2% oz. sead 294,10 142.03  152.07 332.04  5.54
48 9 in. Spacing 300.60  130.60 170400  330.64 426
L8 12 in. Spacing 296.29 15794 138.35 329.23 549
48 15 in. Spacing 279.19 162,17  117.02  320.87 6.135
72 Manured 297.70  154.17  143.53  333.50 5.39
72 Manure (None ) 286.31 146,90 140.01 320,33 5.20




7~

*eqT 6EL°TTT*°"Te30% 307d eaayy nﬁmav “qegeT
*SqT £9°2g°* " T#30% 30Td eeuuy “(gS) °G°5°1T

mo:mdﬂoe-u.ov.u.o-co~o-».ao@.ﬂwﬂw g‘ﬂ@.xw.m

*usFoaqTy ou ‘Juroeds your T

*%S ® o2YUDd UTY3 sso7 @
*$T & Moeyd ury} ®JOfwy:

sMoeyd

12y} @ IO
‘pees soumo T ST ey

2ot 6561 &9t LZ9T €L9T eahs 8861 7991 T8t 8T®90],
SecE ST fes ges LY LT %S zm g wms
9T0T 999 L8T 3¢ 19T 04" 89T ot 2st 6T
90T #%5%¢ 681 eLY 18T *T0S OLT T 18T CE
€96 LEY €9T GeT YA #2926 80¢ TAN €6T 6
usdoaqTy spunod o puez egeydsoyd
2052 £LQT ee 8L 19 62T 99% L 91¢ umg
£88 9ch 9CT €491 T LY et YT LLT ¢t
868 Yy ocT 0ST Tt *fgh 69T et T9T el
L eeT 88 Gl oL =88% €91 i 8LT 6
uefoaqTN spunod (g pus eqeydsoy]
€9z 112t Qe 6Yg Al ZeT LIS gsh ggh umg
8C0T 08" 69T o't G9T %8¢ L6T L7AR LLT ¢t
oc6 zov GeT 80T 64T *%8T¢ G9T 18T 69T (4
G669 62¢ 91T g6 81T 99¢ ¢sT %16 LTT 6
ue 5oaqTN spunod T pue eqeydsoyd
elee L2TT 9LE  gle  €LE STt 691 %1 999 umg
£88 62 8eT 8eT €4t ah gt 8t 89T qT
€08 1ol 0sT €eT 1T 66¢ €8T (AN 10T T
98¢ a%6e 28 LOT 66 dehe 8eT £8 TL 6
uedoxqTN oy pue eqrydsoyd
spunod mg III II I umg III II I SuToedg
T®30L pees edouno £z peec @ouno T (eeyour )
*o MU ON
Pe3edTII] °*JSAO PUE £80UNO § SI8qn] pPeqJos JO 8J0Y COT/T Jo 301d Jed spumog UT sprery °II eTqel




Table IIT. Yield in pounds per plot of sortsd tubers under eight ounces from 1/100 acre plots.
Irrigated, no manure.

Spzcing l{ ounce ssed 23 ounce sead Total
(Inches) I II 111 Sum I II III Sum Pounds

Phosphate and No Nitrogen

9 194 188 166 54,8% 195 161 232 588 %3¢ 1136
12 182 150 117 LL9 140 136 1 LLT 896
15 85 109 93 287@ 153 133 170 456 743
Sum 461 L7 3% 128 4,88 530 573 1491 2775
Phosphate and 10 pounds Nitrogen
9 149 146 145 LLO 164 153 170 L87 927
12 108 83 129 320@ 142 143 158 LL3 763
15 121 122 &L 327€ 100 110 94 304@ 631
Sum 378 351 358 1087 1,06 1,06 4,22 123, 2321
Phosphate and 20 pounds Nitrogen
9 171 126 160 457 236 171 201 6083 1065
12 131 120 118 369 128 137 158 423 792
15 11, 89 127 3302 106 106 125 337@ 667
Sum 416 335 405 1156 470 WA L8l 1368 252l
Phosphate and 40 pounds Nitrogen
9 143 172 145 460 174 163 183 520 980
12 127 141 132 400 136 28 337 371 7711
15 115 101 134 350@ 112 118 133 363e 713
Sum 38 VA 1 1210 422 379 453 1254 2564
Tota ls 1640 1547 1550 L737 1786 1629 1932 5347 10,084
Check is 1% ounce see, 12 inch sp301ng, O Nitrogen }bzn Yield. b dodm s asdilyOb
*More thsn check @ (5%). L.S.D. (5%) 3 plot total....80.44 1bs.
#*¥#More than check ? (1%). S.|.(ld) 3 plot tot2l....108.44 1bs

€@ Less than check ¢ Ef e



Table IV. Pounds per plot of tuber eight ounces 2nd over. 1/100 acres plots., Irrigzted and
manured, 1957.

Spac ing 17 ounce seed 2% ounce seed Total
(Inches) | II III Sum I II III Sum Pounds

Phosphate znd no Nitrogen

9 132 el 139 352@ 146 121 138 405 757

12 129 135 185 LLO 134 135 142 411 860

15 178 180 178 536 206 ;éé 178 5130 1066

Sum 439 396 502 1337 18 402 458 1346 2683

Phos phate and 10 pounds Nitrogen

9 152 129 167 L48 100 148 104 352 800

12 192 206 206 60 ¥ 133 132 146 511 1015

15 181 187 17L S542% 194 156 152 502 1044,

Sum 22 522 547 1594 427 436 LO2 1265 2859

Phoshpahte and 20 pounds Nitrogen

9 150 159 179 L88 85 100 6L 24L9¢@ 737

12 146 171 186 503 166 125 133 L21 927

15 155 132 157 LiL 151 123 144 418 862

Sum 5,51 462 522 1,35 5,02 348 341 1091 2526

Phosphste and 40 pounds Nitrogen

9 168 156 173 497 149 127 145 421 918

12 170 194 214 5783 179 154 201 534 1112
b %, 149 191 144 L8l }é& 179 175 518 1002_

Sum 487 541 531 1559 4,92 150 521 1473 3032
Totals 1902 1921 2102 5925 1807 1646 1722 5175 11,100
Check is 1} ounce seed, 12 inch spacing No Nitrogen. Hoan Yield..szeesssseeesalhel]

*More than check @ 5%, L.S.D.(5%) 3 Plot totsl..92.29 lbs.

#*More thin check @1%, L.S.D.(1%) 3 plot total..l24.41 1bs,
@ Less than check @ 5%. Ba Tl sisp snbanonsbisdai «6.918%
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Drylsnd Potato Production

Single row plots (130 feet of 4O inch row) were seesded, May
23, on fallow ground in a rotation of fallow, potatoes, grain.
Alternate plots had a green msnure crop seaded with the grain
and plowed down the fallow year.

Fertilizers as indic:ted were side dressed at planting time,
The standard Phosphste application consisted of 200 pounds per
acre of treble super phosphste.

This has been one of the driest seasons experienced on the
Northwestern Branch Ststion and this condition is reflected in
yields, particulsrly of large tubers,

Summary of Dryland Trials 1957

Table VI, Yields in Cwt. Per Acre,

No. Total  Eight  Minus : Tubers
of No. Ounces  Eight Field Per
Plots Treatment One s Plus Qunces Rum Hill (1)
5L 1% ounce seed 88.65 13.5 75415 109,20 3.83
54 2% ounce seed 83.35 5.72 77 .63 101.78 4.07
36 12 inch spacing 87.46 5480 81.66 108,0 3,30
36 18 inch spacing 85,19 9.72 7547 107.03  3.49
3% 2l inch spacing 85,89 13. 86 72.03 101.44 5.06
36 Phos. & O N. 8L.89 8.03 76 .86 103.87 3,90
36 Phos. & 10 Ne 88.17 9'92 78.25 105019 A.O5
36 Phos. & 20 Ne 85050 1101&14 75.% 107061.; 34; 89
54 Green lManure 86.92 10.92 76,0 108.46 L4.06
54 No green lManure 85.45 8.67 76.78 102.52 3.84

(1) This is the number recovered by the digger. A great many amsll
tubers were left in the field. Thus the tubers per hill reported
are not the actual number that set, only those that set that reached
sufficient size to ride the digger chain.




Table VII, Yield in pounds per plot of 1/100 scre of tubers. Eﬁght ounces and over from
Dryland with no green menure, 1957.

Spacing 1% ounce seed 23 ounce seed Totel
(Inches) I I 111 Sum I 11 11 Sum Pounds

Phosphate and No Nitrogen

12 10 6 14 30 0 4 2 6 36
18 5 19 8 12 ; 3 12 k4 1 L6
24 3 23 23 2L 1_ 2 2 8 29
Sum 18 48 57 1713 2 21 5 28 141
Phosphate a2nd 10 pounds Hitrogen
12 1 1 3 5 0 4 0 L 2
18 4 14 16 34 b 3 T 14 48
24 6 kA 79% 2 g 2 2.9
Sum 11 57 50 118 3 15 9 30 148
Phosphste and 20 pounds Nitrogen
12 1 14 5 20 ¢ 8 1 9 29
18 6 18 31 55 0 3 i j 10 65
2h 1 3 22 = 4 8 2 14 8
Sum 8 67 7L 146 L 19 10 33 179
Totsl 37 172 168 3T 12 55 24 91 468
Check is 13 ounce seed, 12 inch spacing, no nitrogen. Mean Yield........ cosenne 8.67
*More thsn the check @ 5%. L.S.7.(5%) 3 plot totale27.6 lbs.

Co Vo ee0eac 00 --otco'0000306h5%



Table VIII. Yield in pounds per plot of 1/100 acre of tubers under eight ounces from
dryland with not green msnure, 1957.

Spacing 11 ounce seed 2% ounce seed Total
(Inches) I X3 113 Sum 3 IT 111 Sum Pounds
Phosphzte, No Nitrogen
12 85 80 93 258 52 83 & 217 475
18 58 69 87 214 65 95 101 261 475
24 53 73 86 212 0 7L 86 220 432
Sum 196 222 286 [N 177 252 269 5% 1382
Phosph:te and 10 pounds Nitrogen
12 78 91 93 262 54 96 83 233 495
18 61 100 96 257 55 78 82 215 L72
24 61 70 90 221 61 Th 97 232 423
Sum 200 281 279 740 170 248 262 680 1420
Phosph:te and 20 pounds Nitrogne
12 76 80 90 246 66 108 82 256 502
18 56 76 90 222 56 71 86 213 435
24 6 g2 & 205 B 48 102 198 403
Sum 188 238 257 673 170 227 270 667 13140
Total 58L 721 792 2097 517 727 801 2045 L142
Check is 1% ounce seed, 12 inch spacing, no Nitrogen. Mean Yield...... posupnaeriet0 1,

*Less than check @ 5%.

L:3.D.(5%) 3 plot total..
Co V' ® 92009009 000 0000--...8.[&65%



Table IX.

Yield in pounds per plot of 1/100 acre of tubers, eight ounces and over from

dryland trested with green manure.

1957.

Spacing 11 ounce seed 2% ounce seed Total
(Inches ) I 1T ITT Sum I IT IIT Sum Pounds
Phosphate snd No Nitrogen
12 1 0 2 13 9 5 3 15 28
18 i3 10 2 24 8 10 6 2L L8
24 25 8 18 51% ¢ - 3 a 21 72
Sum L8 18 22 88 21, 2L P &0 138~
Phosphz te and 10 pounds Nitrogen
12 8 5 0 13 12 6 10 28 Al
18 12 9 g 30 13 14 12 39 69
24 29, A 2 g2 2z 2 8 11 9
Sum 49 35 41 125 32 2 30 8l 209
Phosphate and 20 pounds Nitrogen
12 30 2 b 36 16 6 30 66
18 33 1, 11 58x L i 5 16 4
2L i n @3 65% 0 8 10 28 93
Sum Tl 35 50 159 kY 21 23 Th 233
Total 17 g8 113 372 86 . 67 65 218 590

Check is 1% ounce seed, 12 inch spacing, no Nitrogen,

*More than check € 5%,

Mﬁan Yieldo noo.a-o.oo.OD,;lO.93 lbs.
L.S.D.(5%) 3 plot total..31.8 1lbs,

Co Ve

..-oo.00000006000°02'335
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Table XI., Yields from 36 feet of 4O inch row of Potato varieties 1957.
Pounds YFer Plot + 8 Cull Cwt
Variety Scab I IT IIT _Totsl % % Per Acre
Early Gem light 75 78 95 248 5hely 13.3 300,08
Herrimac Medium 104 90 92 286 68.5 5.6 346,06
Knik light 99 112 91 302 59.6 6.3 365.42
Manota Heavy 109 67 91 267 61.0 6.0 323,07
Redglo Medium 112 107 106 325 62.8 2.8 393.25
Redburst Medium 117 96 68 281 65.8 6.0 340.01
Ta 803-3 Light 80 70 79 229 T0..7 7.0 277,09
Sheridsn Medium 74 &9 83 246 59.3 2.4  297.66
Mean Yieldeeeooooooss ssais 330633
By Bi Xisnsarvrruminsnt s 7765
L.S.D. '..'0‘.'...!....'.}5‘ S'
C. Vo ........ 000000000008‘533%
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Preliminary Investigations

A compzrison of Raspberry yields when sawdust mulch was
used with three Nitrogen rates ws:s continued this year, and
additions]l sawdust and Nitrogen added.

A neighbor family picked the berries and supplisd the
yield infomation for the fruit, so all treatments were har-
vested on the same dates by the same pickers. Fickings were
made on alternate days.

The value of the crop on an acre basis was 5403,10 more
for the best trestment than for the check when the bherries are
valued at the selling price of 1.25 per flat. Table I,

0N TN
FH3e3

Strips of Vinol, black, four feet wide, were used as mulch
for new wettings of strawberries. Holes were punched in the
center for the plsnts. A good stand was obtained of a vigorous
variety, not so good of a less vigorous variety. Growth of
annusl weeds was effectively retarded between the rows. Quack-
grass punctured the Vinol. In two or three c:ses weeds became
so well established by coming up throuygh the holes punched for
the plants that plants were pullsd when the wesds were pulled.

I was not too favorably impressed, dis-advsntzgses seemed to
effectively off-zet advantages.

Virus-free plants of ths Senator Dunlap variety of
strawberries were set., Nearly all plants survived. Plants
appeasred healthy and vigorous. Runnsrs formed at normsl
rate for the varisty, as many as 20 from a parent plant.

How long plsnts will remsin healthy and vigorous is a quesstion
time will snswer,

$208.83, mostly for lsbor, was chsrged to this project.
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Table I. Sawdust Mulch for Raspberries 1957 grown on the Station. Yield in boxes from 20 feet of
7 feet spaced row.

Sulfate of Treble Flats

Ammonia Super Roxes Per Plot Total Per
Sawdust 1956 1957 Phosphzte I 1T IIX IV Boxes Acre
None None None 300 # in '56 15.5 18.25 175 175 68.75 L45.64
3m in 56 & 57 None None 300# in '56 24,0  21.50 24.5 26.75 96.75 627.1 2%
3" in 56 & 57 3004# 150# 300 # in 156 28.0 28,00 28.25 24,00 108.25 701 ,68%%
3" in 56 & 57 600# 300# 300# in '56 28.0 32,50 35.50 32,50 118.50 768,12%%

**Treatments yielding significantly more thsn the check (1%).

Variance

Trestments
Reps

Error
Total

Anzlysis of Variance

D.Fe Mean Square F
3 115,200 17.0L3%%
3 14997 0.295

, 6.76

Mezn l\nld..tnt..t.éBO 6 flats

Be B T'u snssnsvindhTl Llsta
LB Bl ) b e vnnnnnallfe 7L Flnks
LSl {18) v snnonssnlBh.g Flats
B X, siciviscsssesiBed
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Farm Flock Record

‘Thile our flock is sm2ll and numbers hardly sdequate for
division into lots for research, we have been keeping records
of what happens under certain conditions.

Our gross rsturn for the ysar from & flock of L1 ewes at
the beginning of the year (including eight ewe lambs) has been
$1017.70, or $24.82 per ewe of &ll ages. $417.26 wes from sale
of wool, $140.00 from ewes culled snd sold, $440.44 from sale
of lambs, plus $20,00 for an incresse in inventory from 41 to 43.

The averzge fleece weight was 12.5 1lbs, the lazmb crop
zsed on ewes two years old and over was 145%.

Lambs were lighter this year than in pa2st years because
of dry, short pasture.

In an attempt to increase the average lamb weight and
the percent of lambs fat at weaning time, twin lambs were
divided into three lots., Lot 1. Five sets of twins or ten
lambs were left with their mothers. Lot 2. One each of
twelve sets of twins or twelve lambs wers wesned. Lot 3.
Cne each of twelve sets of twins were left with their mothers.
Weights and gains of these three lots are shown below. (Weaned
lambs received % pound ocats per day on irrigsted pssture.

fleight Per Lamb

May 29 Aug. 13 Gain No. Fat
Iot 1 39.6 61.6 22.0 None
Lot 2 (Weaned) 43.16 7.8 28.64 L
Lot 3 42,66 67.0 Rl 3L 4L

Wheather or not this has any practical application it's
hard to say, but in this case lambs weaned at about 23 months
of age did better on irrigated pasture with ocats thsn did
their twins that were left with the mothers on short pasture,.

Plans for this flock include the development of more
irrigasted pasture so that numbers can be increased, culling and
selection for flock improvement, making replacements primsrily
with lambs from Registered parents, purchase of good Registered
bucks, and keeping promising buck lambs for sale as yearlings.
Perhaps also when numbers are increased somes research project
can be undertaken,

$1141 .70 was the cost of this project.




Weather Information

Precipitation was considersbley below the 1949-1957 crop year
aversge in 1956-57. The average for the crop yesr is 18.31 inches.
This years total was 13.89 inches. The mes:n temperztures for
the five months April thru August for 1957 were 55.6°F. The
aversge for the years 1949-1957 is 57.4° F., The difference between
these two means is 3.8 degrees F., The tempera tures during the
1957 growing season ware 38°F, below the average,

This years growing season was thirteen days longer than the aversge
for 1949-1957 which is 109 days.

See Table I for complete westher.




Table I. Summsry of climstic dats by months for the 1956-1957 crop year (September to August) and aversges for the
period, 1949-1957, at the Agricultur:l HExperiment Station, Creston, Montsna.

Month Total or Ave.
Sept. Oct, Nov., Dec. Jan, Feb. Mar, Apr. Nay June July Aug.
1956 1956 195 195 1957 1957 1957 1957 1957 1957 1957 1957 Growing Sesson
Precipitstion (inches)
Current year 1.16 1.10 .53 .96 1.47 1l.14 .75 1.22 1.75 2.51 .52 .78 13.89
Ave., 1949 to 1956-57 97 1.57 1.10 1.60 1.66 1,16 .97 1.19 1.59 3.12 1.67 1.71 12.31
liean temperzture (°F) ‘
Currsnt year 5502 Lh.1 20.9 28.5 10.2 23.4 33.3 43.7 55.6 59.7 65.4 72.8 43.6
Ave. 1949 to 1956-57 53.9 43.8 32.7 26.2 20.0 26.3 30.5 42.4 51.4 56.9 63.9 63.2 42.6
Last killing frost in spring¥
1957 = = = = = = = e e e e e m o oo - - Msy 23 (30°)
Aves 1949=1957 = = = = = = == = = = = = =~ — - June 6 (30.4°)
First Killing frost in fallx
1957 = = = = = = = m - mmm e — e - - - - September 9 (31°)
Ave. 1949-1957 = = = = = — & & e - - - - - == o September 10 (29.4°)

Frost free psriod

1957 = = = = = = == mm e e oo oo
Aves 1949-1957 = = = = = = = = = = = - = -~~~ - -
Maximum summer temperature — — — — — — — — = - - = = -

Minimum winter tempersture — -« - — — — — - — — = - —

*In this summary 32° iz considered a2 killing frost.
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