AMRUAL PROGRESS REPORT
Plant Science Pamphlet #32 December 1976

WEST RIVER AGRICULTURAL RESEARCR AND EXTENSION CENTER
CROPS AND SOILS RESEARCH

Rapid City, South Dakota
INTRODUCTION

This is an amual progress report of the West River Crops and Soils Research
Project, South Dakota Agricultural Experiment Station. The equipment storage
and processing facilities are located approximately 1l mile west of the wvillage
of Box Elder. The office facilities are located on the Central States Fair-
grounde at 801 San Francisco Street, Rapid City. Telephone 394-2236.

This Research Project serves the entire western part of the state and does not
have research plots at one central location. It is unique in that all experi-

mental plots are cooperative with farmers, ranchers and county agents, are
initiated at their request, and are conducted at one site for no longer than

usually a three year period.

The research conducted ia not restricted to a specific area, crop, or soil,
but by necessity of workload investigates only those problems which are per-
tinent to general areas. This report contains results of selected research.
It does not include results of incomplete work nor work conducted by projects
headquartered from the campus at Brookings.

FIELD PLOT COOPERATORS

Name Address County
County Crop lmpr Ass’n Martin 57551 Bemmett
Bichard—Espenscheid Newell 57760 Butte
Oliver Gerkin Arpan Butte
Fenton Bre: Nigland 57762 Butte
Maynard Britton Oelrichs 57763 Fall River
Bill & Raymoud Roghair Okaton 57562 Jones
Dwaine Dodds Spearfieh 57783 Larence
Fred Beets Spearfish 57783 Lawrence
Daniel Beug Sturgie 57785 Meede
Charlas Hawks Plainview 57771 lHeade
Joe Komes Sturgie 57785 Heade
Rodney Renner Wall 57790 Pennington
County Crop Impr Ase'n Bison 57620 Perkins
Harry Nordby Dupree 57623 Ziebach
Ziebach

Gerald Vroomam

Eagle Butte 57625

Thie is an anmuel report and resulta published herein are therefore neither

complete nor conclusive.

each.

2000 copies printed at an astimated cost of 15¢
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Table 1. Weather Data ~ Average Temperature and Total Precipitation by
Months, with Departures from longtime Averages, or Normal, for
Period 1931-1960. {Information presented is from nearest U.S.
Climatological Reporting Station.)

Average Departurs Total Departura
Mooth & Year Temperaturs® from Mormal®® Piecipfrasion® Trom Narmals#
Martin (Bennett County Reporting Point)

August 1975 ‘ 72.9 : 0.6 1.49 -N,59
September 1975 60.7 -0.8 0.51 -0.91
October 1975 52.3 1.6 0.50 -0.54
November 1975 34.2 -1.4 0.48 0.13
December 1975 30.3 3.6 0.38 0.79
January 1976 -23.6 1.1 0.58 0.29
February 1976 3.9 8.2 0.20 -0.21
March 1976 36.2 4.1 0.32 -0.35
April 1976 48.7 2.9 3.41 1.76
May 1976 57.5 1.4 2,63 -0.32
June 1976 ; 68.4 3.2 :1.50 -2.38
July 1976 76.6 3.3 1.62 -0.84
Belle Fourche (Butte County Reporting Point)
November 1975 32.6 ~1.9 0.40 -N.09
December 1975 30.5 4.9 1.03 0.74
January 1976 26.9 5.6 0.65 0.40
February 1976 37.9 12.4 0.85 0.54
March 1976 34.9 3.6 0.47 -0,n7
April 1976 50.2 4.6 2.20 0.45
May 1976 58.4 2.8 2.31 -0.17
June 1976 66.6 2.5 9.36 5.73
July 1976 74.5 2.8 1.37 -0.09
August 1976 72.3 0.0 1.43 0.00
September 1976 64.4 4.9 0.15 -1.18
October 1976 46.6 =2.3 0.55 -0.27
Newell (Butte County Reporting Point)
November 1975 32.5 =0.1 0.37 -0.20
December 1975 26.5 3.8 0.24 -0.05
January 1976 18.9 1.4 0.90 0.50
February 1976 32-.6 10.7 0.81 0.44
March 1976 30.7 1.9 0.42 -0.22
April 1976 47.9 4.0 1.65 0.02
May 1976 56.0 1.5 1.53 -1.16
June 1976 65.8 2.4 4.63 1.11
July 1976 73.8 1.9 2.68 0.83
August 1976 71.3 0.3 1.29 0.04
September 1976 62.6 3.4 0.86 -0.49
October 1976 43.8 -4.3 0.39 -0.39

* Average temperatures and total precipitation oktained from NOAA
climatological data.
** Departures from normal are based on long-time records (1931-1960).
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Table 1, Continued.

Averape Depirture Total Departure

Yonth & Year Yespéragure* frow Formal®® Precipiration® from Hormsldd

Vale (Butte County Reporting Point)
November 1975 31.6 -2.0 0.65 0.00
December 1975 -= -— 0.72 0.37
January 1976 22.3 2.9 0.00 -0.38
February 1976 32.7 8.6 0.97 0.52
March 1976 32.5 1.4 0.74 0.02
April 1976 49.3 3.5 2.32 0.32
May 1976 58.1 2.2 1.63 -1.31
June 1976 66.6 2.0 5.62 1.81
July 1976 74.1 1.7 3.14 1.24
August 1976 72.2 1.3 0.86 -0.42
September 1976 62.3 3.0 0.32 -1.07
October 1976 44.7 -3.7 0.58 -0.32

Oelriche (Fall River County Reporting Point)
August 1975 73.9 0.8 0.86 -0.42
September 1975 60.9 -0.9 0.15 -1.12
October 1975 51.2 0.6 1.01 N.20
November 1975 34.4 -1.5 0.21 0.28
De cember 1975 29.6 2.8 0.94 0.53
January 1976 23.4 0.5 0.61 0.23
February 1976 35.0 7.3. 0.48 0.02
March 1976 35.5 2.0 0.84 -0.10
April 1976 48.8 2.4 2.97 1.12
May 1976 57.7 1.6 2.61 ~0.54
Jue 1976 66.7 1.3 2.58 -0.67
July 1976 75.5 1.5 2.76 0.38

Murdo (Jones County Reporting Point)
Avgust 1975 74.6 - 3.27 1.26
September 1975 60.6 - 0.22 -1.13
October 1975 . 51.7 - 0.89 -0.19
November 1975 34.3 - tr -0.50
December 1975 28.1 - 0.74 0.38
January 1976 21.8 2.3 0.52 0.15
February 1976 35.8 11.7 0.37 -0.10
March 1976 34.5 2.6 0.34 -0.55
aApril 1976 51.6 4.1 1.39 =0.57
May 1976 58.1 0.1 1.90 -0.92
June 1976 70.5 3.2 0.65 ~3.19
July 1976 78.5 3.3 0.77 -1.02

August 1976
Spearfish (Lawrence Coumty Reporting Point)

August 1975 69.4 0.9 0.37 -1.23
September 1975 58.9 -0.7 0.26 -1.65
October 1975 49.2 -0.8 0.96 ~0.25
November 1975 34.9 -1.1 0.45 -0.87
December 1975 32.9 4.0 0.85 0.08
January 1976 27.0 2.5 0.39 -0.34
February 1976 36.3 8.5 1.07 0.30
March 1976 32.7 0.9 0.83 -0.63
April 1976 46.7 2.1 3.53 0.96
May 1976 54.9 0.5 2.77 -0.87
June 1976 62.7 0.0 14.01 9.41
July 1976 2.2 1.2 2.77 1.08




Table 1. Continued.

Average Departure Total Departure

Moneh § Year Terwerature® from liocmal®* Precivitarion® from Rormal#*

Ft. Mead (Msada County Reporting Point)
August 1975 71.0 — 0.48 -~1.49
September 1975 58.7 —_ 0.01 ~1.30
October 1975 50.0 — 0.62 «0.60
November 1975 - 34.3 - 0.35 -0.10
December 1975 32.2 — 0.25 -0.44
January 1976 27.8 - 0.42. -0.14
February 1976. 37.0 - 1.30 0.59
March 1976 | 34.0 - 0.66 -0.88
April 1976 48.1 — 3.51 1.53
Hay 1976 57.2 - 2.62 -1.98
June 1976 64.7 - 11.45 7.87
July 1976 ; 72.7 - 1.64 -~1.35

Plainvieq (Meade County Reporting Point)
January 1976 - 17.5 0.30 -
February 1976 32.5 0.98 ——
March 1976 32.7 - 0.62 -
April 1976 49.8 1.09 -—
May 1976 - — - -
June 1976 68.0 - 7.34 -
July 1976 74.3 - 0.78 -—

Bison (Perkins County Reporting Point)
No recorde for 1975-76

Dupree (Ziebach County Reporting Point) :
Mgust 1975 71.3 -1.3 i 1.47 -0.11
Biptenber 1375 59.5 -1.3 4 0.60 =0.56
Bctodar 1975 49.5 0.1 0.36 -0.51
November 1975 32.1 -0.8 0.25 =0.21
December 1975 24.3 2.8 i 0.70 0.37
January 1976 17.1 1.4 0.40 =0.04
February 1976 30.9 10.5 - 0.86 0.40
March 1976 32.4 3.5 &= 0.68 «0.05
April 1976 49.8 4.7 1.53 =0.21
May 1976 57.9 1.8 | 1.79 ~0.79
June 1976 69.0 3.9 6.09 2.56
July 1976 75.2 1.7 1.33 -0.50

& Average timparatures and total precipitastion obtained from NOAA
cltmatologicsl data.
ol Departuréd from normal .areé based on long-time records (1931-1960).
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Table 2. Weather Data = Date of Critical Temperatures and Total Usable
Precipitation in Counties with Experimental Plots, 1975-76.

Date of Temperatura® Total Usable “oisture®®

Location Fall-First Spripng-last Aug 75-Jul 76 lMar 76-Jul 75
Bennett County

(Martin) Oct 15, 75 Apr 64, 76 11.48 8.6l
Butte County

(Nevell) Oct 1, 75 Apr 22, 76 11.78 9.81

(Belle Pourche) Sep 21,75 Apr 20, 76 15.28 14,03
Fall River County .

(Oelrichs) Sep 21,75 Apr 5, 76 12.90 10,31 |
Jones County

(¥urdo) Oct 15,75 Apr 4, 76 9.03 4.38
Lawrence County

(Spearfish) Oct 24,75 Apr 4, 76 21.30 20.18
Lawrence County

(Vale) Oct 1, 75 Apr 22, 76 12.98 12.17
Heade County

(Pt. Meade). Oct 1, 75 Apr 3, 76 20.83 18.16

(Plainview) Oct 1, 75 Apr 18, 76 10.28 9.26
Ziebach County

(Dupree) Oct 10,75 Apr 25, 76 11.94 10.47

* First 28° temperature in Fall or last 28° 1in Spring.
** Sum of all precipitation where amounts were greater than 0.25 inch or
totalled 0.25 in two contiguous days.

SMALL GRAIN VARIETY TRIALS

Objective: To observe and compare small grain varietiee and experimentasl strains
for winterbardineee, grain yield, disease resistance, and other characteristics
of area adaptability.

Hard Red Winter Wheat

Plots were located in Bennett, Fall River, Lawrence, Meade, and Ziebach counties.
All trials were seeded in non-fertilized fallow with a deep~furrow drill. The
seeding rate averaged 60 pounds per acre.

HMone of the fiva locations were dmmagad by hail, but only limited moisture was
recsived at mogt pointa durdng thoe growing season. Yields were excellemt to poor.
Thu plots vors turviszed vith a Masaey-Ferguson Model 35 self-propelled combine.
tfachinag hervested sreas comtainnd a pinimum of 150 square feet per semple.

The yield results from the five trials conducted in 1976 are reported in Tables 3
through 7.



Table 3. Bard Red Winter Wheat Variety Performance Test - Bennett County (lartin Airport) - 1974-76.

=

Height Rust Peaction® theat Streak* Strav Percent*# Test Wt Crain Yield-BujA
Varle (Inches) laaf _ Stem Mogalic Strength Froteln {ibs/Pu) 1976 (3 yr av)
Winoke 32 s R S Good 15.45 61.5 26.8 33.1
Lancer 33 S R MR Good 14.42 60.5 24,1 34.0
Cloud 29 MS R MR - 146.08 60.7 23.3 37.5
Sage 33 MS R Tol Good 15.11 60.5 21.1 39.2
Agate (WE69442) 33 S R MR - 12.43 61.7 20.5 -
Bucksl in 33 S R MS Good 14.22 61.0 20.4 37.1
Bronze 32 MR R S Good 14.76 59.0 20.0 31.5
TA1 101 28 S S S - 17.27 60.2 19.9 35.1
Scout 66 34 S MR Tol Fair 14.99 60.2 19.8 -
Kerwin 32 MR S - -— 15.45 62.3 18.6 -
Trison 32 S S ~ - 16.13 60.3 18.3 -
Eagle 30 S R Tagl Good 14.36 61.3 17.9 30.9
Centurk 29 MR R MR Stiff 17.33 59.8 17.8 36.9
Sentinel 27 S R S Stiff 14.31 59.3 17.8 36.9
Co 701733 29 - - - - 16.47 60.2 17.6 -
Synthetic 32 - - - - 15.05 60.0 17.4 -
Gent 31 R R MR Fair 13.34 60.8 16.8 -
Stud (66169) 34 S R - Good 13.91 6L.5 16.7 =
Baca 31 S R - Fair 13.68 60.8 15.9 e
Homes tead 27 S R S Stiff 14 .36 59.3 15.3 33.7
Scoutland 31 S R Tol Fair 15.11 61.3 15.1 -
"{Plaine 28 S R S Stiff 13.74 60.7 14,2 33.8
Cage 32 MR R S Stiff 15.50 59.7 13.4 33.7
Lancota 31 IR R - Good 13.51 61.9 13.3 -
LsD (.05) - N.S. TR

Note: Yield data presented within the table are an average of three replications; Plot size was 6° X 59'; Row

epace was 12 inches; Seeded on Sept. 11, 1975 and harvested on July 23, 1976. Seeding rate was 60 pounds per
acre. Fallow soil dry due to below normal precipitation.

* Letter indicates reaction to disease: S-gusceptible, MS-moderately susceptible, MR-moderately resistant,
R-resistant, Tol-tolerant.

#% Protein content was calculated from Kjeldahl nitrogen analysis and is reported on an oven dry basis.
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Hard Red Winter ¥heat Variety Performance Test - Fall River County (Oelrichs) - 1976.

=

::12 inch spaced rovs.

Yield data presented within the table are an average of three replications.
Seeded. on September 10, 1975 and harvested on July 27, 1976.

Per acre. Fallowed soll was extremely dry, cloddy and hard from hail compaction.

X Stend Rust Reaction* Wheat Streak* Struw Percent®* Test Weight firain Yixld

Verleky 4-22-16 L.asf Stam Mogaic ftrength Protein {1be/hu)  (tufAcre)
WHaoka .43 8 R S Good 12.77 60.8 30.2
Co701733 30 - - - - 12.88 61.3 29.0
Buckskin 19 ] R MS Good 10.60 60.5 28.8
Agate (NE69442) 52 S R MR - 12.43 60.3 28.6
Scout 66 33 S MR Tol Fair 11.63 60.2 27.3
HiPlains 22 s R S Stiff 12.37 60.3 26.9
EBagle 23 S R Tol Good 13.74 53.0 26.6
Sage 40 ‘8 R Tol Good 11.97 59.0 26.2
Kirwin 43 MR S - -~ 14.14 60.5 26.2
Lancota 25 MR R - Good 12.26 60.0 26.1
. TAM 101 27 S S S - 14.65 60.3 24.3
Trison 22 S S - - 15.05 60.2 23,1
Centurk 24 MR R MR Stiff 12.88 59.2 23,0
Gent: 20 R R MR .Falr 12.65 58.7 22.6
Scout land 27 S R Tol Fair 12.94 60.2 21.7
Synthetic 18 - - - - 13.17 59.0 20.8
Baca 18 S R - Fair 12.94 59.3 20.4
Lancer 23 S R MR Good 11.97 60.3 19.7
.. Bomestead 25 S R S Stiff 13.57 59.0 19.6
* Sentinel 18 S R S Stiff 13.22 58.8 19.5
Cloud 18 e R MR - 11.91 60.2 19.4
. Stud 23 S R - Good 12,26 59.8 19.3
T . Gage 7 HR R S Stiff 14.99 58.5 1.3
' Bromnze 16 R R S Good 14,71 58.0 15.5

LED GO3) - 8.6 mufs Mean = 23.5

Ncte:

Plot size was 6' x 5O' with
Seeding rate was 60 pounds

* Letter indicates reaction to- diseese: S-gusceptible, !S-moderately ausceptible, MR-moderately resistant,
R-resistant, Tol-tolerant. : v :

** Protein content was calculated from Xjeldahl nitrogen analysis and is reported on an oven-dry basis.



Table 5. Hard Red Vinter Wheat Variety Performance Trial - Lawrence County (Svearfish) - 1974-76.

Rust Reaction® thhaat Streak* Straw Percent ** Test 1/t ggg;g_ggglg:ggZé

Variety “Leaf __ Stem Mosaic Strength  Protein  (lbe/%u.) 1976 (3 yr Av)

MR R MR Stiff 11.97 61.2 54.4 57.9
3 s R MS Good 12.09 61.2 51.3  54.7
Agate (NE69442) S R MR = 12.88 60.7 50.5 -
Cloud M8 R MR -— 12,71 57.5 48.8 52,1
Scout 66 S R Tol Fair 13,91 59.5 48.0 54.4
Kirwin MR S - -~ 14.36 61.0 47.0 -
MiPlains S R S Sciff 12.37 60.5 46.6 53.5
Spearfish - -— - == 12.31 58.2 45.0 —
Lancer S R MR Good 13.06 61.0 44.8 51.1
Winoka S R S Good 12,31 62.5 44,3 -49,1
Lancota MR R -— Good 13.74 61.0 42.5 -
Sage MS R Tol Good 13.79 59.5 42.2 55.0
Gent R R MR Fair 14.48 59.5 40.8 -
Sentinel S R S Stiff 14.42 58.8 40.6 52.5
Scoutland S R Tol Fair 16.19 60.9 40.5 -
Bronze MR R S Cood 13.79 60.5 40.4 49.9
Eagle S R Tol Good 14 .59 59.2 40.0 50.4
Weathermaster —= = - - 13.45 60.5 39.4 -
Baca S R - Pair 12.46 59.2 38.6 o
Trieon S S - —_ 15.62 60.2 7.1 -
Gage MR R s Stiff 14.99 59.0 34.8 47.3
TAM 101 S S S — 15.42 59.5 32.9 47 .0
IsD (.05) - 9.7 Ru/A | Foon - 43,2

Note:

Yield data presented within the table are an average of two replications.
epaced rows. Seeded on September 11, 1975 snd harvested on August 6, 1976.

Summer of 1975 very dry no residual soil moisture in fallowr layer.

* Letter indicates reaction to disease:

R-resistant, Tol-tolerancs.

**Protein content ‘was calculated from Kjeldahl aitrogen analysis and is reported on an oven-dry basis.

Plot size 5' x 50' with 10 inch
Seeding rate was 60 pounds per acre.

S-susceptible, '$S-moderately susceptible, !ff.-moderately resistant,

= O =



Tatle 6. Hard Red Winter Wheat Variety Performance Trial - Meade County (Bear Butte Valley) - 1974-76.

lleight Ruet Reaction* Thmat Streakd ftrav Parcent ™ Test It Grain Yield-Bu/A

Veriety (Inches)  Leaf Stem 1%eaic Strength Protein (Lba/du. ) 1976 (3 yr Av)

39 S R MS Good 14.02 62.5 64.2 52.4
g:::::tn 36 MR R MR Stiff 14.19 62.2 62.2 58.1
Kirwin 37 MR S - o 15.73 63.8 59.6 -
Lancer 36 S R MR Good 13.85 62.8 59.0 54.9
Agate 37 S R MR - 15.50 62.0 58.3 -
Winocka 36 S R S Good 16.53 61.5 56.1 52.0
Sentinel 32 S R S Stiff 16.13 61.2 55.0 54.9
Homestead 34 S R S Stiff 16.76 62.0 54.9 52.4
TAY 101 29 ] S S -— 16.87 60.8 52.0 50.3
Scout 66 32 S MR Tol Felir 16.13 62.2 50.6 52.1
HiFlains 36 S R S Stiff 16.19 60.2 50.4 50.0
Triaon 37 S S - - 16.30 62.0 49.6 —
Cloud 3% Hs R MR - 16.70 61.5 49.4 46.3
Lancota 3% R R — Cod 18.30 59.8 47.8 -
Bronze 35 MR R S Good 17.90 60.5 47.5 %5.8
Eagle 31 S R Tol Good 16.59 61.8 47.5 51.2
Baca 34 S R - Fair 14.88 62.8 46.3 ==
Gent 32 R R MR Fair 16.82 62.5 45.2 -—
Scoutland 33 S R Tol Fair 17.90 62.0 43.9 -
Gage- 36 MR R S Stiff 16.08 61.2 43.8 49.5
Sage 35 M R Tol Good 16.33 61.5 42.0 51.6
LSI (.05) - 11.7 Bu/A C.Vv. - 10.9% Mean - 51.7

Note: Yield data presented within the table are an average of two replications. Plot size was 5' x 50' with 12

inch row spacing. Seeded on September 8, 1975 and harvested on July 19, 1976. Seeding rate was 60 pounds par
acre. Seeded on fallow with limited residual soil moisture.

% Letter indicates reaction to disease: 8S-sueceptible, MS-moderately suseceptible, MR-moderately resistant,
R-reeistant, Tol-tolerance.::

** Protéin content vaa calculsted from Kjeldshl nitrogen analysie and is_ reported on an oven-dry basis.

- 11 =
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Table 7. Hard Red Winter Wheat Variety Performamce Trial - Ziebach County (Eagle Butte) - 1976.

Helght Pust Reactionk Wheat Streak® Straw Percentw* Test Weight Grain Yield
Varisty (Inchesn) Leaf Stem Hosalc Strength Protein {Lbe/Nu. ) (Bu/Acre)
Lancer 33 8- R “MR-7 Good 14.4 62.0 52.6
Scout 66 33 S MR Tol Fair 11.5 62.0 50.6
Sage 34 MS R Tol Good 13.6 62.0 50.0
Buckskin 27 S R MS Good 13.0 61.3 49.8
Centurk - 26 MR R MR “Stiff 11.9 59.5 49.2
Cloud 28 _Ms R MR - T 12,6 58.5 46.8
Winoka 30 . 8 R S Gaod "13.3 63.3 46.6
Yomeatead 3l S R S Stiff 14.8 61.5 46.2
Sentinel 28 S R S Stiff 14.2 60.5 46.2
~ Gent 35 R R MR Fair 16.1 59.0 45.7
+.. HiPlaine 29 S R S. Stiff 15.0 59.8 44,7 .
Kingin 32 MR S -~ -— 14.7 63.3 44.4
Scoutland 31 S R Tol Fair 15.8 61.5 44,3
Lancota 30 MR R - Good 15.4 61.0 44.2
Eagle 29 S R Tol Good 14.2 61.0 43.9
TAM 101 27 S S S - 16.4 59.5 43,2
Baca 30 S R —_ Fair 11.9 60.8 42,8
Trison 32 S S - - 17.3 60.3 42.7
Gage 29 MR R S Stiff 14.1 59.3 41.7
Bronze 26 R R S Good 15.4 58.5 31.4
- LSD (.43) - 3.9 PufA C.¥. - 4.17 W Fhan = B8 3

Hote: Yield data presented within the table are an average of two replications. Plot size was 7' x 50' with

12 inches between rows. Plots were seeded September 9, 1975 and harvested on July 20, 1976. Seeding rate was
60 pounds per acre. Fallowed soil was very Jdry and air temperatures above normal.

* Letter-indicates reaction to disease:

S-sugsceptible, V5-moderately susceptible, MR-moderately resistant,
R-reaistant, Tol-tolerance.

** Protein content was calculated from Kjeldehl nitrogen analysis and is reported on an oven~dry basis.

LA S
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DISCUSSION:

Winter wheat plots in Bennett county produced less than half the grain one would
expect in an average year. The precipitation in the fall of 1975 was below
normal which resulted in slow germination and spotty emergence with only limited
ground cover. Showers beginning in April made up for earlier shortages. Spring
growth was good with anticipgted high yields. Soil moisture wae adequate in the
spring for germination of wild annual bromee and as a result almost a eolid stand
grew in the winter wheat plots. :

The variety trial conducted in Fall River County was seeded in very dry, cloddy
goil., Thie condition was caused by a severe hafl etorm which compacted the soil
and- the lack of precipitation later in the season which would have mellowed the
eoil condition. The lack of soil moisture was aleo a factor in almost total
abeence of fall germination and emergence. The germination problem ie reflected
by the low emergence counts seen in Table 4. Stande improved as the epring
progreaaed and .all plants had vertnalized and produced heads. The number of
heads were few because of limited tillering.

The winter wheat trial in Lawrence County was seeded in early September in very
dry eoil. Appreciable moisture was not received until Qctoher.. Near normal
moisture during the epring and heavy raine in June contributed to the yield
level. The lack of moisture st planting time led to delayed émergence, reduced

crown eize and plant vigor. An abundance of straw was produced but heads were
short. =

The yields of winter wheat et Bear Butte Valley, MMeade Cpunty were comparable to
the 1975 level, and were well above the county average for the last five years.
Although precipitation recorded at Fort Meade indicates £ bélow normal pattern
for almost the entire growing season, there was sufficient moisture early in the
egeaeon to produce vigorous plante and a uniform stand. Réads were well filled
with good quality seed as evidenced by the high bushel test wéights.

The performance trial in 2Ziebach county was seeded early in September in dry
fallow. Moisture was limited during the fall and followsing spring. In June
heavy shawers helped produce grain yields of average to good test weight,
Protein contents ranged from a low of 11,52 to a high of 17.32.

Hard Red Spring Wheat

The data reported in Table 8 for Bemnett County is a summary of an experiment
conducted in 1976 containing 12 measurements per variety. Soil mbisture was
adequate for germination and emergence. The ‘stande were uniform on all plots.
Precipitation was subnormal for most of the summsr causing grain of lower than
etandard weights per bushal and shriveled kernels. Yields, although low. were
higher than in 1975 as evidence by the averesgc yileld.

A Sprieg Vheat trial was conducted In lawrence County 3n 1976, The ceaules
are yeportind in Tadle 9, Precipication durieg tha fall and wintey wis below



Table 8. Ilard Red Spring tWheat Variety Trail - Bemnett County (l‘artin)

sight Test Yeight Crain Yiald-BufAcre

Variety (Inches) (Ld>s/Bu) (1976) __ (Av 1975-76)

SemSidvarfa L f
HP~25-2 23 60.7 . 24.6 18.6
aBouney 208, 1 21 61.2 " Vi vl 16.8
Baunty 304 22 59.5 22.2 16.2
Prudex 23 55.5 22.2 16.2
Rdrc 24 sfto— ' 22.2 13.4
Olaf 26 56.5 21.8 . 16.4
Profst 75 24 60.5 20.7 v & "18.4.
Era 23 53.5 18.8 =005
3onanea 20 59.0 1734 Sl
W 1879 22 59.0 15,2 13.9,
Prator 21 59.5 12.8 s

Standard Rejght : "
Waldron 28 57.0 19.6 15.2
Ellar 30 56.0 18.2 15.8
Portuns 31 58.0 16.4 16:1°
Howeats 30 56.2 15:6u2 W . 18027 L.
Tiazs 29 56.5 13,81 2-TN-14.8

YMppn = 18,9

TNote: Plots were seeded in fallow on April 14 at 60 lhs/acre. Rowr gpacinﬁtJ
was 8 ioches. Soil moisture was adequate for germination and emergence.
Harvesting was completed on July 28 with a MAF SP35 combine.

", Table 9. Hard Red Spring Wheet Variety Trial - Larence c;unty (Spearfish)

Reight Test Waipht Graia Yeld
Variety _{Inches) {Lba/Bu) (By/Acre)
Semidwarf
WS 25 36 61.5 26.4
Bounty 309 34 60.5 26.1
Prodax 3% 62.0 24.8
WS 1809 3 62.0 24.8
Profit 75 34 62.0 22.5
Olaf 3% 60.5 19.8
Era 32 62.0 18.9
Ritt 33 61.0 18.7
Bounty 208 33 63.5 18.2
Protor 36 61.5 16.0
Standard lleight
Fortuna 38 61.0 21.5
Ellar 41 61.0 18.6
Nowesta 38 60.0 18.2
Waldron 40 61.0 17.2
ISD (.05) - 4.1 Bu/Acre “wan - 20.%

llote: Plots were seeded on April 14 at 60 pounds per acre. Row spacing
was 10 inches. Harveeting was corpleted on August 18, 1976.
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normal. In April, at plenting time, the area received several good showers which
provided sufficient moisture for early growth. In early June the area received
very heavy rains vhich“saturated the soil. " The pldnta were vigorous and produced
good grain yid\g_q.. Quality of the grain t:as excellent with high bushel weights.

Oune of the three spring wheat plote in !Meade County was located in the Alkali area.
It was seeded in conjunction with other studies and because of epace limitations
could not be replicated. Spring moisture was adequate for good stands., The area
received hail on July 1, Oa that date heading was completed t7ith kermel develop~
ment progreseing rapidly. The hailstones damaged the culse so that the heads
broke over, but the kemmels were able to complete development. The quality of the
grain was poor but yields were good considering the hail damage. The plot data
are reported in Table 10.

Table '10. Hard Red Spring Wheat Variety Trial - Mead County (Alkali) ~ 1976

Reipght Test Weight Craiz Yield
Variety (inches) (1be/Bu) (BufAcee)
Semidwarfs ¥
Olaf 27 55.0 3.5
Rice 30 53.0 29.8
Protor (s2i? 60.0 28.3
Brave e g - 29 53.0 27.6
Bonanza . . .. 29 - 53.0 27.6
WS 6 27 55.0 25.4 1
Megn - 28.2
Standard Height
Fartuna - 37 59.0 31.2
Tioga 36 57.0 28.3
Chris 37 57.0 26.9
Nowesta 28 55.0 26.9
Ellar 36 55.0 12.3
Mean =~ 25.1

Note: Non-replicated. Plota received severe hail damage on July 1,
Seeding wvas completed on April 21. Rate of seeding was 60 pounde per acre
in a row spacing of 8 incheas. HNarvest was completed on August 2 with a
MHF SP~35 self-propelled combine. The soil had beem fallowed during the
previous eummer.

The second trial in Meade County was located in Bear Butte Valley. It consisted
of 11 semidvarf and 4 standard height varieties: of Hard Ped Spring Wheat,
Rainfall was sporadic being far below normsl through January and altematlng
above and below normal during the spring and summer. The pattern was such that
plants recei ved adequate moisture during growth periods of tillering, jointing,
and filling. The results, as showa in Table 11, vrere about 12 bushels per acre
above the three year average.
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Table 11. Bard Red Spring Vheat Variety Trial - Meade County (Bear Butte).

Beight Test Yaixht Crein Yield-BufAcre

Variaty (Inchan} {1D>a/Bu) (1976) (Av 1974-76)

Semidwarf
Bounty 208 25 60.0 53.7 36.3
Profit 75 28 $9.0 50.4 -—
Protor 30 $7.0 49.9 39.3
Olaf a3 $7.0 49.2 33.8
WS 25 27 58.3 48.3 —
Bounty 399 31 3 58.5 46.8 -—
WS 1809 25 57.5 46.8 34.6
Era 34 55.5 45,4 34.9
Prodax 31 54.0 44,7 —
Bonanza 29 58.5 42.7 30.9
Kitt 32 53.0 40.0 27.1

Standard Height
Ellar 38 59.0 51.9 —
Waldron 34 61.7 50.6 35.5
Nowesta 36 58.7 44.2 31.9
Fortuna 32 58.5 44.0 e
86 {057 - 5.2 Eu/A C.V. - 5.1% Mean - 47.2

Note: Varieties were seeded on April 2 at the rate of 60 pounds per acre.

Drill rows were spaced 8 inches apart. Harvesting was completed on Aug. 4.
Soil was fallowed during the previous swmmer.

Table 12. Hard Red Spring Wheat Variety Trial - }eade County (Plainview)

Height Percent Test Weight Grain Yield

Variety (Inches) Protein (Lbs/Bu) (Bu/Acre)

Semidwarf
Era 28 13.0 60.2 38.9
Prodax 24 14.4 59.5 37.8
WS 25 24 14.0 60.0 34.4
Olaf 29 16.4 59.5 . 32.0
Bounty 309 26 14.4 60.0 - 31.8
Ritt 28 14.8 56.7 31.2
Profit 75 27 14.6 59.5 30.6
WS 1809 25 15.2 60,2 29.8
Protor 23 15.2 58.0 28.0
Bounty 208 26 15.4 60.5 27 .4
Bonanza 23 15.4 -58.0 19.6

Standard Height
Ellar A3 16.2 59.0 40.5
Waldron 19 3 15.6 58.7 37.2
Novesta 32 14.6 60.0 35.4
ISD (.05) = 5.4 Bu/A ~~TTTTTTTELW.-78Y T T T YMean - 32.5

Note: Variety plots were seeded on April 13 with a deep furrow drill. Row
spacing was 12 inches and seeding rate 60 pounds per acre. Barvesting was

completed on August 4 with a self-propelled combine. Soil was fallowed in
1975.



The third trial was located in eastern lfeade County near Plainvievr. It was similar
in compoeition to the one in Bear Butte Valley. Precipitation was inadequate for
the entirv peason ¥xcept June. fHowever soll moisture saved by conservation
prectices duriog 1975 provided emouph stored water for the plante to grow until

the heavy showers of Juns were rwceliwed. Seed quality was good with welght per
bushal cear atmdard and protain quantity ranging from 132 to over 162.

Hard Red Spring Wheat varieties compared in a trial in Ziebach County were sub-
jected to severe moisture stress during the entire growing season. The lack of
available moisture caused limited tillering, reduced plant height, and below
normal weights per bushel. ;

Table 13. Hard Red Spring Wheat Variety Trial - Ziebach County (Dupree)’

Height Test Weight Grain Yield

Varioty (Inches) (tbs/Bu) {RusfAcTa)

Serddwarfe ¥
Bounty 208 19 60.3 15.7
MP-25-B 23 57.0 15.0 °
WS 1809 19 58.0 14.8
Bounty 309 21 56.3 13.5
Exa 22 57.7 13.3
Profit 75 21 58.3 13.3
Prodax 21 58.0 13.0
NP-25 22 57.0 12.1-
Olaf 23 57.3 12.1
Protor 20 58.3 11.9
WS 6 23 55.7 11.6
Bonanza 20 58.7 10.6
Kitt 22 55.0 10.4

Standard Heigbt
Tioga 23 58.0 12,8
Fortuna 25 55.7 11,9
Nowesta 23 55.7 11.1
Waldron 24 57.3 10.6
Chris 27 56.7 10.6
Sheridan 26 56.7 9.9
Ellar 25 58.3 9.2
LSD (.05) — 1.8 Bu/A NI b e Hean = 12.2

Note: vVariety plots were seeded on April 28 in 8 inch spaced rowre ‘at a
rate of 60 pounds per acre. Soil had produced a spring wheat crop in
previous growing season. Moldture stress waa exhibited during the entire
1976 season. Plots wr:ie harvested on Aug. 5 with a self-propelled plot
combine.



mmm Wheat

Ourwn Wheats were compared in theee peparate trinls in 1576. ‘I'h.r Tesuita are
reporied tn Tables 14 through 16. Tha diaruasiona which partais to the Hard Nad
Spring Wheat trials slso describe tha conditions which influsnced ths durum
vinate 8t reSpéEctive locariems, Grain yields were aqual for the two ty=ea.
Kovever ducur vertetiaa had highex ‘uight per bushel teats, than did the Hard Red
dpring Whaars.

i) &

Table 14. Durum Wheat Variety Trial - Bemnett County (Martin) - 1975-76.

Reipht Test Wasghe Grain Yield-Bu/Acre
Variscy (Iaches) (1ba/Bu) 1976 (Av _197%5-76)
Botno 27 60.0 16.0 13.8
Rollette 27 59.5 =F 1552 12.7
Leeds 29 60.5 18.9 14.0
Crosby | 28 . 59.7 22,2 15.4
Ward 26 61.2 19.2 15.6
Rugby 27 60.0 22.1 25.8
Cando 20 58.5 17.8 -_—

1 Heen - 18-8

Note: Plots were seeded in fallow on April 14 at 60 pounds per acre. Row
epacing was 8 inches. Soil moisture was adequate for germination and
emergence. Harvesting was completed on July 28 with a self-propelled com-
bine.

Table 15. Durum Wheat Variety Trial - }eade County (Alkali) - 1976.

-‘Hedght Test Weight Grain Yield
Variety (Inghes) (lbs/Bu) (Bu/Acre)
Ward 37 59.0 50.8
Rugby 37 59.0 48.6
Botno 35 59.n 64.3
Cando 27 61.0 39.2
bl “N Mean - 45.7

Note: Plots were non-replicated and received severe hail damage on July 1.
Seeding waa completed on April 21. Rate of seeding was 60 pounds per acre
in a row spacing of 8 inches. Harvest was completed on August 2 with a
self-propelled plot combine. The soil was fallowed the previous summer.
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Table 16. Durum Wheat Viariety Trial - Ziebach County (Dupree) - 1976

Height Teet Weight Grain Yield
Variety {Inches) (Lbs/Bu) (Bu/Acre)
Botno 24 59.0 13.8
Bollette 26 61.3 12,3
Crosby 26 59.3 12.3
Leede 26 61.3 11.8
Cando 20 59.0 11.6
Ward 26 59.7 10.5
Bercules 25 60.7 10.4
Rugby 25 60.7 9.7
LsD (.05) - 2.2 Bu/Acre c.v. - 10,42 Hean = 12.4

Note: Plots were seeded on April 28 in 8 inch spaced rows at a rate of
60 pounde per. acre. Soil had produced a spring wheat crop in previous
groving season. Moisture stress was exhibited during the entire 1976
geason. Plote were harvested on August 5 with a self-propelled combine.

Oats

Oat variety trials were conducted on a cooperative basis at four locatioms in
1976. The results are reported in Tables 17-20. Three of the sites were in
fallow and the fourth in espring wheat stubble. The average yields in 1976 varied
conaiderably. Thoee in Bennett County were slightly below a previous 5 year
average as reported by the Crops and Livestock Reporting Service.

Table 17. Oat Variety Trial - Bennett County (Martin Airport) - 1976

Height Test Weight Grain Yield
Variety (Inches) (Lbs/Bu) (Bu/Acre) _
Trio 30 34.7 43.6
Nodaway 70 31 37.5 43.4
Spear 30 34.1 42.1
Stout 26 35.2 39.3
Burnett 33 35.3 38.1
Proker 33 31.8 37.9
Wright 33 37.1 37.4
Diana 30 33.8 36.7
Astro 25 33.9 36.5
Noble 28 35.2 35.9
Dal 32 34.6 35.4
Chief 29 33.8 33.6

Otee 28 36.8 31.0

ltean - 37.8
Note: BReplicated plots were seeded in fallow on April 14 in 8 inch spaced
rous at a rate of 2 bushel per acre. Soil moisture was adequate for

germination and emergence. Harvesting was completed on July 28 with a
self-propelled plot combine. Plot size was 4' x 257,
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Table 18. (Qat Variety Trial - Meade County (Bear Butte) - 1974~76

Halgnt Test Vaipht Neain Yield-Bu/Acre

Variety {Inches) (1>a/Pu) 1976 (Av 1774-76)
Astro 32 33.5 87.6 - 69.7
Burnett 42 39.0 63.8 79.6
Chief 38 37.8 55.3 84.4
Dal 39 37.5 R5.2 79.5
Diana 38 34.5 66.8 83.3
E 76 36 39.5 64.4 -
Froker 43 38.5 69.8 79.8
Holden 39 37.2 60.0 --
Lang (67-1514) 35 35.5 101.4 —
M 73 36 36.0 53.2 58.8
MW 71101 45 36.5 76 .3 -
Noble 35 36.5 76.3 91.1
Nodaway 70 38 38.0 73.6 92.8
Otee 36 38.0 66.5 -
Spear 38 36.5 73.6 77.8
Stout 3l 36.2 89.9 -=
Trio 38 37.2 77.0 76.7
Viright 61 38.5 70.9 -
LSD (.05) - 13.6 Bu/A C.V. - 8.8% Yean - 72.9

Note: Replicated plots tv’ere seeded in fallow on April 2 at the rate of
64 pounds per acre. Jrill rows were epaced 8 inches apart. Harvesting
was comgleted on August 4 with a eelf-propelled combine. Plot eize was
S' x 50°.

Table 19. Oat Variety Trial - Meade County (Plainview) - 1976

Esipht Test Teight Grain Yield
Variety (Inches) (Lbs/Bu) (Bu/Acre)
loble 28 3.0 59.2
Trio 29 35.0 52.4
Nodaway 70 32 37.0 51.2
Burnett 34 37.2 52.0
Lang (67-1514) 30 33.5 5.0
Wright k7 38.5 49.0
Otee 27 36.5 49.0
Agtro 28 32.2 48.6
Spear 30 35.0 46 .8
Dal 30 34.7 45.8
E 76 26 35.7 44.0
Froker 35 36.7 43.6
MN 71101 35 33.5 42.6
Stout 25 35.5 42.0
Diana 29 36.2 38.5
Chief 31 35.0 38.0
M 73 30 35.5 34.2
Holden 30 37.0 33.8
1sD (.05) - 1.4 Bu/A~  ~ C.V. - 6.7% fean -~ 45.5

Note: Replicated plots were seeded in fallow on April 13 with a deep
furrow drill. Qow epacing was 12 inches and seeding rate 64 vounds per
acre. Harvesting was completed on August 4 with a plot cambine. Plot
size was 7' x 50'.,



The Bear Butte average was 1601 of the ‘'eade County a&verage, wherees the Plainview
yields were near the 5 year average. The Ziebach County average which t7as about

a third of the 5 year average indicated an extreme moisture shortafe exlsted
because of the limited rainfall and low soil moisture. The ?011 moisture shartage
resulted from utilization of the water by a previous cron. A

Table 20. Oat Variety Trial - Ziebach County (Dupree) - 1776

Reight Teat Veipht Grain Yield
Variety (Inches) (Lbs/Bu) . (Ru/Acra)
Cayuse 26, =Y , JORT IS 26.8
Lang 26 35.3 22.7
KRelsey 28 34.7 20.4
Wright 25 33.3 2.9
Portal 29 3% .0 19.1 -
Astro 24 31.3 18.1
Dal 20 31.0 16.3
Froker 28 33.7 15.9
Otee 26: . 35.7 15.4
Burnett’ 29N, & 35.3 15.04% 7
Noblé .° 267 ", 32,30 15.90 00 .Y
MN 71101 29.. 4 30,000 14.5:h
Grundy 27 i 33,0 14.1
Stout 24 34.0 14.9
Holden 29. ' 32,7 13.6)°
Spear 26. . - 3.3 w1366
7173 28 32.0 g S L
Trio 27 32.7 Ry
Garland 27 33,4 "° 12.9
Diana 27 %1 [ Fs )
Chief 27 3370 ° '12,7
E 76 26 35.0 11.3
Hodaway 79 27 33.3 11.3
E 74 27 32.7 10.4
LSD (.05) -~ 5.3 Bu/A Ylean - 15.5

lote: Replicated plots were seeded on-April 28 in 8 inch spaced rows at

a rate of 64 pounds per acre. '‘oisture stress vvas exhihited during the
entire growing season because of utiligation of soil mistire by a nrevious
spring wheat crop as well as subnormal rainfall during 1974. Plots vere
harvested on August 5. Plot size wvas 4' x 25'.

Spring Barley

Spring barley varieties were compared at three locations in 1776. In Rennett
County they were seeded in fallow but because of above normal temperatures and
below normal rainfall produced yields (Table 21) which averapdd about 7 bushels
belors the longtime records.

The trial in western Meade County was also seeded in falloky. In this location
8011 moisture was also limited. llovever axtrermely heavy showers in early Jume
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Table 21. Spring Barley Variety Trial - Bennett County (‘artin) - 1976

Relght Test Yelpht Grain Yield
Variety {Inches) (1bs/Bu) (Bu/Acre) _
Beacon* 24 43.8 23.5
Larker* 25 46.5 27.1
Manker* 22 47.2 26.9
Prilar 24 45.2 22.8
Primus II 22 47.0 25.4
*Approved for malting Mean - 25.1

Mote: Replicated plots were seeded on April l4. Plote were 4' x 25' with
8 inch epaced rowve. Seeding rate was 72 pounds per acre. They were
harveated with a self-propelled plot combine on July 28.

Table 22. Spring Barley Variety Trial - Meade County (Bear Butte)

Height Test Weight Grein Yield-Ru/Aera
Variety (Inches) (1bs /Bu) 1276 Av 1974 & 76
Steptoe 24 47.3 99,7 —
Larker* 35 49.5 74.8 60.1
Primus II 27 48.0 70.6 54.6
Beacon* 31 46.2 68.1 55.6
Prilar 32 47.5 63.6 53.7
Manker* 31 49.0 60.3 i
Bonanza#* 35, 49.5 52.9 -
LSD (.05) ~ 8.6 Bu/A c.V. - 5.1% Mean - GB./

*Approved for malting.

Note: Plots were seeded in fallows on April 2 at the rate of 72 pounds per
acre. Drill rowe vere spaced 8 inches apart. Harvesting was completed on
August 4 with a plot combine. Plot size was 5’ x 50°'.

Table 23. Spring Barley Variety Trial - Ziebach County (Dupree) - 1976

Height Test Weight Grain Yield
Yaristy (Inches) (13s/3u) (By/Acre)
Manker* 24 46.3 20.0
M-18 24 44.0 20.0
Bonanza* 28 43.0 20.0
Larker* 26 47.0 19.1
Cree 25 43.7 18.2
Primue II 24 47.0 17.5
Prilar 27 46.3 17.5
Beacon* 24 43.0 14.5
LSD - N.S. C.V. - 16% Hean ~ 18.3

*Approved for malting.

Note: Plote were seeded on April 28 in 8 inch spaced rows. Seeding rate was
72 pounds per acre. The 4' x 25' plots were harvested with a plot combine on
August 5. Moisture strees was exhibited in the plots during the entire
growing season.
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resulted in gufficiently increased available moisture to produce grain yields
(Table 22) double the longtime -records.

In Z:I.ebpch County the trial Jas. located in wheat stubble. 'The low sdil-mofsture
content aggravated by low rainfall .resulted in poor stands, minimunm ‘tillefing,
and grain yields (Table 23) below long time records.

Flax

Only one flax variety. trial was seeded in 1976. Thise was located in- Ziebach
€ounty. The grain production ap reported in Table 24 reflects an increase.
over longtima records, however, the lack of soil moisture and below normal

precipitarion restricted production to a level well below the yielding ability
of the varieties tested.

Table 24. Flax Variety Trial - Ziebach County (Dupree) - 1976

; Height Test Veight Grain Yield
Variety (Inches) (Lbs /Bu) (Bu/Acre)
Linott 19 55.0 11.9
. Culbert 19 55.0 11.2
‘Foster 19 52.7 10.6
LSD (.05) - N.S. C.V. - 10.91 Mean - 11.2

Note: Replicated plots were seeded ‘'on April 28. The 4' x 25' plots were
seaded in 8 inch rows at the rate of 56 pounds per acre. MHarvesting was

completed on August 5. Moilsture stress was experienced during the entire
season.

Triticales

Three variety trials were seeded in 1976. 1Two wﬁre seeded on fallow and the third
on epring vheat stubble. The trial in Bennett County, growu on fallorsed soil,

produced near normal height plants with good weight per bushel grain. Yields are
reported in Table 25.

Table 25. Triticales Variety Trial - Benmett County (Martin) - 1976

Reight Tast Weight firein Yield
Variety (Inches) (Lbs/Bu) (Bu/Acre)
Triticales 419 32 40.5 23.5
Triticales 418 33 42.0 21.8
Triticales 204 34 42.0 20.8
Triticales 203 33 44.5 16.6

—— = — - =

ean - 20.7
Note: Plots were seeded on April 1l4. Seeding rate in the 4' x 25' plots
was 45 pounds per acre. Rovr space wvas 8 inches. Harvesting was completed
on July 28.° Temperatures were above normal and precipitation below normal.



Tha trial 19 dieade Couney wan gecsded in fallati and‘dIthough the season started
with margioal soil colstere eupply, there was adequate rainfall to ‘produce good
vigoroua pleats. Foavy taln 4n aacly June provided enough additional moisture
to Praduce tell plasnrs with 1arga head$. ' Although Weight per bushel was below
arandatrd, yialds ware high 35 reported iu Table 26.

Table 26. Triticales Variety Trial - Meade County (Bear Butte) - 1976

Height “Teet Weight Grain Yield
Variety (Inches) (Lbe/Bu) (Bu/Acre)
Triticales 204 47 42,0 44.9
Triticales 418 51 41.5 37.1
Triticales 419 52 42.0 36.9
Triticales 203 47 40.7 36.2
Mean -~ 38.8

Note: Plots were seeded on April 2. Plot size was 4' x 50' and row °
epacing 8 inches. Seeding rate was 45 pounds per acre. Harvested on

August 4. Adequate moisture and favorable temperatures resulted in good
grain yields.

In Ziebach County the yields were limited because of lack of soil moisture and
rainfall. Plant heights were medium while weights per bushel were near standard.
Yields were low and are reported in Table 27.

Table 27. Triticales Yield Trial -~ Ziebach County (Dupree) - 1976

. Height Test Weight Grain Yis=ld
Variety (Inches) (Lbs/Bu) (Bu/Acre)
Triticales 418 37 45.7 15.7
Triticales 419 35 44.0 15.7
Triticales 203 36 43.7 13.4
Triticales 204 34 44.7 11.3
LSD (.05) - 3.7 Bu/Acre Meen - 14.0

Note: Varieties were seeded on April 28 in 4' x 25' plots with 8 inch
epaced rows. Seeding rate was 45 pounds per acre. Plots were harvested
on August 5 with a plot combine. Plante were under moisture stress during
the entive groving season.

SORGHUM VARIETY TESTING
Grain Sorghum

Objective: To compare the performance of grain sorghum hybrids and varieties for
yield and other agronomic characteristics.

A-roell pxial of short-saancon grain eorghum varieties wus peeded in Terking County
in 1976, The verleties wore evaiuated for plant heimht mnd grein yiald. The
ezil bad been fallowwd the previous year. Excellent stands were obtatned. Hail
dapage {n late June radiired tha yialida boceusc Uf stam dsmage. The rosvlra ef
tho ¢rial ave vepwrred In Table 28.
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Table 28. Grain Sorghum Variety Trial - Perkine County (Bison) - 1976

Batght Test Welght Grain Yisld
Beand & Variecy {Inches) (Lbs /Bu) Lbe/Acre Bu/AcTe
Pride PSOOA" -~ -.- 40 52.6 2323 41.5
il - o hh T AL 53.2 2287 40.8
Acco R920 B 40 53.2 2178 38.9
SD 7505 39 52.9 2142 .. 38.2
NK MG2 k1 51.2 2142 38.2
Pioneer 894 32 53.6 2069 37.0
SD 7502 36 50.6 2069 37.0
NK 121 37 51.0 2015 36.0
SD 106 35 53.6 1742 31.1
SD 7506 34 52.4 1706 30.5
SD 104 36 52.5 1616 28.9
1sD (.05) - N.S. Mean - 2026 36.2

Note: Variety plots were seeded on Mgy 25 in 36 inch rows. Individual
plots coneisted of 2 rows 25 feet long. Severe hail damage was inflicted
in late June. Harveeting was completed on September 20 by clipping heads
from 10 foot length of row in each plot. The heads were threshed with a
Chain plot thresher.

Sorghum Forage Trials
Objective: To compare the various fo;age sorghums, and eudangragees, or their
h‘ylgi'ids. as to their adaptability, their forage production, and their forage
quality, '

Replicated aingle row plote of forage sorghum, sorghum-sudans, and sudangrasses
were eeeded in Perkina ‘County on May 25. The trial was seeded in fallow soil.
The seedbed vas excellent which resulted in a uniform stand. Hail damage in
late June influenced forage yield levels as reported in Table 29. i

ey

Corn

JU i 3 i e : ; .
Objective: To compare various corn hybrids as to their adaptability; and grain’
production.

Replicated two row plota of 11 hybride of corn were planted in late 'fay in central
Perkins,County. The: varieties tested were based on availability of seed from
local sapd sources. . A1l local dealers were contacted and invited to submit
meteriale for teeting. The planting rate was heavier than required but vmas
thinned to deesired popylations. Severe hail damage was received in late June

and moet of the leaves were destroyed. However, with adequate soil moisture

the plants recovered and produced exceptionally high yields. The plote were

hand harveated on October 21, 1976, and. the yielde are reported in Table 37.
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Table 29. Sorghum Forage Yitlds - Perkins County (Bison) - 1976

Heipht Parcest Parcent Forage Yield
Brand & Variety {Inches) Protein Dry tatter T/A @ 17% H,0
" Forage Sorghum
NK 367 76 8.8 43 6.81
Pioneer 931 82 8.1 34 5.74
Acco FS4OIR 82 4.7 38 5.47
Asgrow Beefbuilder T 67 8.6 33 5.18
Taylor-Evans Raygrazet 85 8.1 37 5.05
NK 300 : 52 - 35 4.61
Frontier S209 : 78 8.5 43 4.50
Rudy-Patrick 22F " 55 7.9 39 3.59
DeKalb PS1b 45 6.7 3 3.52
SD 275F - 49 5.6 38 3.44
Waconia - 64 10.0 30 3.23
Rudy~-Patrick 55F 72 8.8 . 27 3.03
Rancher 68 12.1 37 1.76
LSD (.05) - 1.4 T/A o Mean - 4.31
Sorghum-Sudangrass -
NK Sordan 70 79 7.6 33 4.8
DeKalb S%-4 82 8.6 39 4.4
DeKelb Sudax SX-17 58 8.1 35 4.1
Dorman Suregraze 81 7.8 36 4.0
Frontier Hidan 37 81 6.7 36 3.9
Acco Sweet Sioux 79 8.4 37 3.3
LSD (.05) - 1.5 T/A Mean ~ 4.1
Sudangrase
NK Trudan 5 76 5.5 39 4.5
Cal/Weet Monarch 74 7.7 52 3.9
Acco RS-33 69 8.1 48 3.8
NK Trudan 6 76 7.6 - 43 3.7
Piper 77 8.2 57 2.7
LSD ¢(.05) - 1.25 T/a Moan ~ 3.7

Note: Replicated minslz rov plots were sseded on liay 25. A prea-merg«;lce hethi-
cide was applied with good resulte. Plote were hand harvested on September 20.

Table 30. Corn Variety Demonatration Trial - Perkinas Cowmty (Bison) - 1976

Percent Grain Yield-Bu/Acre
Brand & Variety Dry Matter @ 15.5% Moisture
Ploneer 3968 16.0 60.0 7
Cenex 4042 21l.5 55.3
Weathermaster Prairie Mix I 16.5 : 54.3
Pioneer 3965 15.5 : 52.6
DeKalb ¥L12 19.0 52.4
Cepex 3 way 23.5 51.4
Cenex 4040 23.0 51.3
DeKalb XL21A 25.0 50.6
Pioneer 3955 21.5 45.3
Weathermaster CR&0 14.5 45.0
Weathermaster CRSO . _ 150 il
LSD (.05) - 9.3 Bu/A C.V. - 12.6% Yean - 50.5

Note: Seeding date-ifay 11, 1976. Plot size~2 rows 36 inches apart and 25
feet long. Population-9500 plants per acre. Planted on fallos:, fertilizer
not used.



IRRIGATED ALFALFA TRIALS

Objective: To compare brands and varieties of alfalfa for their ability to become
established, resistance to diseases, stand esurvival, and forage productiom.

: Variéty Trial

An irrigated variety trial containing:20 entriee was established near Misland in
Butte County in April 1974. Practices.to maintain stands and maximize yields
include annual top dresaing with 60 pounds of phosphate and additional weter
applied to maintain moiature levels, based on temsicmeter levels at one &nd two
foot depths. The study 1s located on a deep eilt loam with %% elope. The forage.-
yields are reported in Table 31. C

Table 31. Irrigated Alfalfa:Variety Trial - Butte County (Nisland) - 1974-76

Tong of Asy per Acre - 123 Molsturo

“1978 1975 1976 Average

Source Variety 2 cute A cute 4 cuts 75-76 74-16
Tewvelee Anericana* 3.78 6.75 7.69 7.19 6.06
Northnup King Thor* 3.13 6.61 7.93 7.32 5.92
USDA Tean 3.15 6.92 7.75 7.28 591
NY .. ._Saranac% 2.84 6.69 7.66 7.27 5.79
Northrup Ring. Warrior 3.14 6.52 7.69 7.10 5.77
Barzan ... _ Flandria* 3.51 6.23 7.36 '6.85 5.74
Tewelea Superatan* 2.41 6.86 7.75 7.33 5.69
USDA=-MN Agate 2.57 6.56 7.94 7.20 5.66
USDA-NB Ranger 2.48 6.47 7.83 7.21 5.64
USDA-NB Dawson 3.89 5.76 7.41 6.51 5.63
FarmForRea Weavilchek 3,49 6.03 7.23 6.58 5.54
Jacques J-80* 2.49 6.58 7.57 . 7.07 5.53 :
DeKalb 131# 2.94 6.24 7.35 6.80 : 5.52
USDA Coesack 3.00 5.83 7.26 6.52 5.35
King's 17AA* 3.03 5.95 7.00 6.51 5.35
M " Grimm 2.39 5.67 7.39 6.52 5.26
MT Ladak 65 2.82 5.18 6.98 6.07 5.00.,
NY Iroquois 2.89 5.38 6.78 6.06 5.00
WI Vernal 2.41 5.36 6.82 6.15 4.90
Foater'a Siberian 2.97 4.40 5.86 5.09 4.38

Average e 17 6.10 7.36 6.72  5.48

LSD (.05) .S.i% 0.67%%% O 84wkk (0 ,88%k%% N.S.

C.V. (%) 34 7 8 13 17

* Flemiah varieties
** For yields in this column there is no aignificant difference among
varieties. Apparemt differences are due to field plot variation.
#%% Por yields in these colume, real variety differences exist only when
there is more difference in yield than the value given.

Statistical analyses by Dr. lMel Rumbaugh, Alfalfa Breeder, SDSU, Brookings.
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Yields during the first year, 1974, are shawm in Table 31. Two cuttinpgs were
obtained. There was no statistical difference in yields among varieties for
either cutting or for total yield. Thia was attributed to high nlot~to-plot
variation which appeared to be a result of differential veed comtrol. An
average of nearly 3 tons of hay was harvested during the first year.

Yields for 1975 are also shown in Table 3lngThe first cutting, taken June 11
was small due to the late spring and cool. temperaturea. The second and third
cuttings, taken July 14 and August 25 produced very well. The fourth cutting,
taken October 22 was somewhat reduced due to the late date. Normal recoumen-
dation would not advise harvest on such a date, very little regrowth occurred
after the fourth cutting and consequently we would anticipate normal amounts
of winter injury. .For four cuttings;:6.5 tons were harvested from the higher
yielding varieties. Pt

Because of the high field plot variation in 1974, it 1s best to look at the
1975-76 average to get an idea of trends in production differences. Statist-
ically, there are relatively small differences with the greatest being among

the lower producing varieties. Siberian which 1s suffering stand losses 1is
considerably lower than any other variety, followed by a group consisting of
Iroquate, Ladak 65, Vernal, Dawson, King's 17AA, Grirmm, Cossack, and Weevil-
chak. Sowe of thess, especially Iroquois and Vernal have been and continue to
be atandaré¢ varietiam wich good agronomic characteristics, including production.
Their lov yields are unexplainable and inconsistent with other trials.

Only one Flemish type is among the lowest producers. This can be attributed to
quick regrowth for excellent second, third, and fourth harvest. However, winter
hardiness in the Flemish verieties is questionable. Seven of the top eight
varieties in the fourth cutting wers Flemish varieties. This suggests that
these varieties, under intensive msnagement schemes, may be well adapted and
might thereby offer greater variety selection than we currently recommend.

It ia interesting to note that in 1976 there was no significant difference among
varieties when looking at the variety production totals for the first three
cuttings. In other words, there would not have been any differences among
variety yields in 1976 1f a fourth harvest had been obtained.

The variety plote are being managed to give maximmm yields with four harvests per
year in most years. Ome could speculate that in western South Dakota, with
irrigation, the problems of poor winter hardiness., that are often associated with
rapid growth recovery types, may be minimized. This may especially be true where
alfalfa 1s used in short term rotatioms as contrasted to nearly permanent alfalfa
fields. Early evidence also suggests that some of the varieties which have been
top performers in the region may not now be the best.

The difficulty of obtaining four cuttings per year has been clearly illustrated
during the last two years. Timing of harvest is a critical factor, and 1f
harvest shcedules begin to slip, the last harvest will not occur. The.1975
cutting dates were Jume 11, July 24, August 25, and October 22. In 1976 harvest
dates were June 3, July 16, August 17, and October 5. By having some breaks in

the weather and being able to maintain the cutting schedule, the fourth cutting
was advanced by more than Lwu woalke. 7The desirability, In fact the need, for
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advancing the fourth cutting date is apparent as we look at dates of earliest low
temperatures. Where ice sheéets are not normally a problem, and producers are
anxioue to'achieve peak ptoduction under irrigation, there ia an opportunity to
relax the standard of having no harvest later than mld-September. -

=)
i
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Fertilizer and Water Management Trial - Nisland

The water management trial was located in the spring of 1975 on a sandy loam site
and included fertilizer treatments. The field had been seeded to DeKalb 131 in
the spring of 1974.

The purpose of the trial was to demonstrate the need for careful-water and
fertility management. The intent was not to irrigate the "casual” half more
often than once between harvests, and the "intenasive" half as often as necessary
to keep adequate soil moisture for plant growth. The "intensive"” half aleo
receives an irrigation in late summer or early fall. Bxtremely favorable moisture
in late spring 1976 as well as later in the season minimized the difference in
production due to water management. ;

Several fertilizer treatments were included in the trial (Table 32) of which two
were based on eoil tests and yield goals for the water management portions. They
were 0-30-30 treatment in the ''casual"” half and 0-60-60 treatment in the
"{intensive"” half.

Table 32. Hay Production From Fertilizer and Water Management Trial -
Butte County (Nisland)

Water Fert-Lba/A WMM

Hanagement N—PZOS-KZO 1975 1976 2 Yr Average

Casual 0- 0-. 0 6.9 6.9 6.9
(5 ton 0-30- 0 6.5%* 6.8 6.7
projection)  0-30-30% ~°- 7.1 7.0 7.1
60-30-30 6.5 6.6 6.6
Average 6.8 6.8 6.8
Inteasive 0- 0- 0 6. 20k 7.8n% 7.0
(7 ton 0-60- 0 6.7 7.7%% 7.2
projection) 0-60-60% 6.9 7.844 7.4

60-60-60 6.3%% pay | 6.7 1
__ Average 6.5 7.6 7.1

* Recommended fertilizer treatmemnt for yield projection.
#* Values are significantly differemnt from casual 0-0-0.

During 1975, production differences due to water management and to fertiliry:
appeared extremely wnusual and difficult or impossible to explaib. For example,

at the 0-0-0 level of fertilizer, the intemsive water managemest portion produced
less forage than the casual portion. Further, the recoumeoded levale of fertility,
0-30-30 and 0-60-60, did not show an incresse in forage over the control. This
led us to suspect that the alfalfa was drszing oo phaspharis reserves halow our
eix inch eoil sampling depth. The 60-30-30 rresrment produced less tham the
control or the 0-30~30 treatment. Also, production—from 60-60-60 appears less



.~ 30 -

Ll RN BT

- 33

than 0-60-60. The application of nitrogen fertilizar to alfalfa does mot usually
show a response, however, in thies finetance is caused a reduction in yield.

In 1976 as in the year earlier, there was not a response¢ to phoephorus aand potash
further suggesting phosphorus .and potassium are in low quantities omly ia the
surface. Failure to get the expected responses may find deep soil sampling
necessary in order to make realistic fertility racommendations.” In both years,
where nitrogen was added in the casual portion there was a "trend" for reduced
yielde when compared to the samg lavels of fertility without nitrogen. Also, in
the intensive portiom, the only fertility treatment thet was not greater than the
coontrol ie the treatment with nitreogen. .

The trial began to show some response to water management in 1976. The unferti-.
lized, intensive half, produced 0.9 ton more than the control (Table 33), It is
notevorthy that the September 29, 1975 irrigation on the intemgive half had a
major impact on the firet harvest production in 1976, resulting in a half ton
(0.5) additional hay being produced in the first harvest.

Table 33. Hay Production for Four Cuttings - Fertilizer and Water lmege-
ment Trial -~ Butte County (Nisland)

1976 Hay Production in Tons/Acre @ 127 Woisture

Treatment Cut 1 2 3 4 Total
Casual 0-0-0 2.51 1.82 1.7% 0.90 6.93
Intensive 0-0-0 3.01 2.19 1.62 1.01 7.83

Increase from Water !Mgt. 0.50# 0,37% -0.0 0.1)% 0.90*

* lncreasa in productian is significantly different frows the coatrol,

casual 0-0-0. ,
Note: Statietical analyees by Lee Tucker, Station Statisetician, SDSU.

Thie accounts for 563 of the total 0.9 ton increase for the year. A substantial
increase (0.37 T/A) occurred in the second harvest as well. This wuld have bes
a result of the May 24 irrigation prior to the first harveet and possibly the
previous September irrigation as well. The fasll 1978 irrigation (Angusr 30)
occurred juet 10 days prior to the fourth barvest wvith o migoc (acrease (0.1l T)
in hay production. This final irrigatiocu hosmver. abould have & desirable impact
on epring vigor and firet harvest production in 1977.

ot 5 L
Protein determipationa have been completed for the 1975 trial. The purpase was
to learn whether fertility or water managemsat has 80" impact on this—{mporcant
quality component. Virtually no differences (T'able 34) exist among protein valuow
for any harvest date, but more intensive watcr asunagemect shows a trend for
lovered protein values. No consistent trends we¥e evident for fartility Sreat-

mente.

2~ ity 5 ;.,‘1"3: o o
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Couclueiouns o g . iy T
1) Lighter textured eoils may !;ave_.go be deep sampled in order to get a

realistic index of fertility ;égatu.(
(2) Respounses to water managegpent alone appear substantial in 1976,

(3) Prote!a changes due to either fertility or wvater management appear to
be inseignificant.
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Table 34. Protein Values from l’éftilizer and Water Management Trial ~
Butte County (Nieland) - 1975 ¥

Water Fert-Lba/A Parcent Protain® -
Management I!-ons-tzo Cuez- 1§ 2 3 4 Average -
Casual 0-0~-'0 et o b 2o 20.4 22,1 17.4 19.5

0-30~ 0 18.5 21.3 22.1 21.7 20.9

0-30-30 18.8 20.3 21.2 20.0 20.1

60-30-30 17.3 20.8 22.4 20.7 20.3

Average 18.1 20.7 2.0 20.0 20,2

Inteunsive 0-0~0 18.3 19.0 20.5 .19.6 19,2
0-60- O 18.3 18.4 21.0 19.0 19.6

0-60-60 17.6 19.2 20.0¢* 19.5 1848 - -
60-60-60 -18.0 19.6 20.8 18.4 19,7
Average 18.0 19.0 20.6 19.1 "19.3

% Protein content was calculated from Kjeldah] nicrogen analysis aod 1s
reported on an oven-dry basis.
"% Significantly different (P @ 5%) from the control (casual 0-0-0), by

Dumnett's test.
Note: Statistical analyses by Lea Tucker, Station Statistician, SDSU.

Variety, Fertilizer, and Water Management Trial - Newell

Thia trial was on heavy clay soil. Slope is about 22 with considerable side slope,
and is typical of the dietrict. The spring of 1975 was extremely cool and wet;

as a result, seeding was late. Plote were established on June 6 with farmsize
equipment giving plots 27 ft x 100 ft. Irrigation borders were required at 39
foot intervals to control lateral water movement. In August 1975 seedling counts
on the plote confirmed some differences in seeding success, but they were not
serious.

Water managemeant was split into two compoments, "casual" and !'intensive”. " Three
varietiee, Agate (Phytophthora root rot reeistant), Thor (a popular Flemish
variety), and Vernal (a recoumended standard) were subjectéd to the two water
management levels in addition to ¢wo levels of fertility, 0-0-0 versus soil test
recommendation.

In the aeeding year, 1975, irrigation and cutting management was the same for both
halves. BEarly apring 1976 waa quite dry go the intensive balf was irrigated

(May 25). The casual vortion was oot irrigsted ot this time. Betwmaén the first
and eecond harvestes conaiderable rain fell ec maither portion was irvigsted. As
the third hervest appruvochad, the intensiww portiom was irrigated (Auguet 24) in
order to ger late summet regrowth. Both halves ware fall irrigated (September 22)
to decresse chances of winter kill.

Firet year resulte show no significant diffarances amoag the three -distinctly dif-
fereat alfalfa varieties (Table 35). Phytophthora root rot being @ prohlem in the
district might require the trials to apan several years {n orfer to show g dyffer-
ence dus to root rot resistance. The sam: might be true for winter hardiness;
that is, several years might be required bafore winter losaes are reflmcted is
yield variation among varieties.
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Differencea exist amoug the fertility-water managemeut components. Table 35 shows
the most intensive management treatment (inteneive, 0-90-0) produced more alfelfa
than the cootrol (casual, 0-0-0). The intermediate treatmeats, (casual 0-60-0

and intensive 0-0-0), although 2ot statistically different frow the coptrol, show
trends for production increases that over the years or even a better year would

be different from the control. It is interesting to note that the two inter-
mediats treatmente are essentially identical at 3.8 ton/acre. Production differ-
ences would likely hsve been bigger for 2ll treatments, especially -the intensive
portion, except for hard frost in May. BHad it not been for the froet, the yidid~ ‘"’
goal of 5 ton might have been realized. '

Table 35. Hay Production from Alfalfa Variety, Pertility, end Water Manage-
aent Trial on Clay Site - Butte County (Newell) - 1975 Seeding

Water Pert-Lbs/A Hxy Production = 1976
Mgnagement N-P,0.-K,0 Variety T/A @ 12% Moisture
Casual 0-0-70 Agate 3.27
(3 .5 ton Thot 3-81
projection) Vernal 3,65

, ¥ =)
0-60- © .., Aghte 3.77
. Thor 3.83
Vernal’ 3.78
3.79
Intensive 0-0-0 Agate 3.78
{5.0 ton Thor 3.68
projection) ' 2 Vernal 3.82 m
0-90- ‘0 Agate 4,25
& Thor 4.30 :
Vernal 4.26.
§.27%

* Significanrly differcot (F.B 1%) (umnettf'e tasc, froa the control (casual
0F0“0)~ " 5

Note: Statistical analyses comiducted by Lee Tucker, Staticn Statisticiam,

5DSU. :

o " PR
g s

Production by cuttings is given in Table 36. In each of rha thriee cuteloge,

the fertilized portion of both water managemént halves produced moxe hsy then the
unfertilized portion. Also, the May 25 ircigarion (tatensive, 0-0-0) ylelded
0.3 ton/acre increase over casual 0-0-0 in—thefirec cutting. That sama Lrrigs-
tiocn continued to show. 3 yield sdvantage st the geeomd cuttirg. Far the cvo’
cuttings, the yield increasé ofidntengive over casnal was tasrly 0.5 cmin:efx;e
from the single irrigation. The August Z¢ irrikstioco deu-n!e'{! yizld for tha
0-0-0 treatment and apparently prevented & respomsc frmma tha 0-J0-0. trearment

as well. The only explanation that appeared likely for the decrease—ves that
irrigation lowered soil temperature aufficisacly long to retard growth.
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Table 36. Hay Production by Cuttings for Alfalfa Variety, Fertility, and
Water Ilmmagement Trial on Clay Site - Butte County (Newell)-1976

Vater FerteLbs/A Hay Production in Toos /Acre @ 12X Moisture
Manegrmrnt :4-?205-(;20' Cut 1 .2 - B Total
Casual 0- 0-0 1.11 1.21 1.14 3.57

0-60-0 :1.23% 1.34 1.25% 3.79
Intensive .0~ 0-0 1.42%*% 1.38% 0.96%* 3.76
0-90-0 1.51%% 1.60%% 1.16 4,27%

% Significantly different (P-5X) fram control (easual 0-0~0) bY Dummert teat.
** Significantly different (P=1%) frem control (casual 0-0-0) by Dumnett teat.
Note: Statistical analyses by Lee Tucker, Station Statisticiaen, SDSU.

Caanclusions :

(1) Total production ¥ss increaged-by the most intensive management (intemsive
0~90~0) with strong trends for increases from.the intermediate treatments.

(2) First and second harvest production increased from early spring irrigation.

(3) The August 24 irrigation was Tesponsible for a decrease in productiou'_,
posaibly from lowered soil tetperature. :

(4) Reasonably good responses resulted from fertilizer treatments but the 0-90-0
treatment was offset by adverse influence of August 24 irrigation.

Variety, Fertilizer, and Water Msnagement Trial - Arpan and Newell

In the late and cool spring of 1975 two sets of varisty-fertility-vater Emiape-
ment trials were initiated. Both were on clay soils. Plots ware seeded On Jord! §
and 6 with a John Deere double disc press 4drill im six inch rows. To half or tha
plots the recommended level of starter fertiliser vas aApplied with the Siied. The
other half vas oot fertilized. Rates of fertilixer ar¢ showo ian Tabla 37. By
late July stands were noticeably poor at Arpen, with difference=s apparently
related to varieties and starter fertilizer trearmsnts. Seedling counts were
taken in early August, and for all varietias fervtilizer decreased steiids. The
decrease in stand at Arpan was 8o severe that eeveral of the plots had to b over-~
seeded. The overseeding failed and .the plots were sbandoded in che wﬁns of 1976.

Table 37, Alfalfa Establishment in Variety-Fertility-Water Hﬂnagement Trials -
Butte County (Newell and Arpan) - Early August 1975 - .

Number of Planta per Square Foot

Treatoent Azate Cas=sack Jacques-80 Vervsl
an
No starter fertilizer 18.4 © 8.7 21.7 879
12¢ N* and 60¢- PZOS 11.7 20= 8.6 2.2
- v+ =~ BSDY(.05) = 1.5 plants/square foot
Newell Agate Thor Vemal_
No starter fertilizer %.0 62.4 29.3
128 N* and 60¢ P205 21.1 16.5 16.8
LSD (.05) - 1.3 planta/square foot

% Nitrogen spplied in the urea form.
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Stand reductions wvere not as scevere at Newell and the plots wei-e' maintained with-

out overeeding. Salt levels approach-toxic levels at Arpan, 8o it 18 ressonable
that the additional salt frot the fertilizer hurt the stands more than at Hewell.

Alfalfa Establishment

In ordar & detaruine whother it vas nitroesn or phosphstrus fartilizer that was
respongible for the reduced etands in 1975, a study was (nittated in 1976. This
study involved threa varietiss plus the nitcogen and phosphorus factors. The
rate of ferctilizer, ite placeament end the seeding rate of ths varieties were all
controlled. The results are rqpotted in Table 38.

Table 38, Alfalfa Seedling metgence Trial - Butte County (Arpan) - 1976

Placts pex square foot

Fertilizer Agate Thor Vgmel
0~ 0-0 21.2 as.1 : 33.1
15~ 0-0 25.2 19.1 15.4
0~ 30-0 41,3 22.64 31.8
15~ 30-0 16.2 14.9 13.2
0-120-0 28.2 11.3 16.7
15-120-~0 14.4 7.6 7.9

LED (.05) - 16.% plants per sguare foot

The resulta of the stand counts are quita varisdle but they indicate thst small
acnmts of phosphorus may be beneficial whereas large amounts might reduce stands
quite drastically. The application of nitrogen in the fors of urea (46-0-0) in
all cases for Thor sud Vernal reduced the cumber of seedlings by SO2 or more.

Alchough the symprtoma were not moted in this study, it 18 kooon that under
Daited woistuze, seadlings will exhibit a burning or stunted or semi-chloratic
appearance whan grown in nirrogen fartilized soil. This smicuation is created by
the ability of the fertilizer to actract the moisture frow the soil particles
thus also meking {t unaveilable for plant use. As a result the seedlinga die
fm? dehydratico and leck of u,c;:. dua to their inability to penetrate the soil
surface.

The counclusions at this point would indicate phosphorus fartilizer is of gueatiou-
eble benefit to alfalfa seedings even if applied st low rates. Mtroges in &
urea form should not be used unless it can be placad svey {roa the—seédy im used
in small amounts, and that adequate moisture is available during the early seed-
ling stage. PFurther, Agate @ppeared to bettsr telerate high salt levels, followed

by Thor and then Vernal.
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MANAGEMENT, TILLAGE, AMD CULTURAL PRACTICES
Pate of Seeding of Winter and Spring Wheat

Objective: To determine the optimum rate of seeding required for epring trheat in
order to produce the highest yield of quality grain,

Two rate of seeding experiments with vheat Alere conducted in 1976. ._The experi-
. ments involved batli gpring vheat ‘and vinter vheat. The winter wheat plots were
located in Fall Pdiver and Bennett counties. Only one variety of wheat was used.
It wvaes seeded at eight rates which ranged from one to eight pecks per acre. The
. resulte are reported in Tables 39 and 40.

Table 39. Winter Wheat Rate of Seeding - Bemmett County (Martim) - 1976

Seeding Nate Patght Percent® Tast Veipht Grain Yiald

Pounds/Acte {Inchas) Protein {ihs /D) \(!!U_/ACN).
15 33 15.9 58.8 17.4
30 32 15.8 59.2 17.1
45 33 14.2 59.5 16.6
60 kX 13.8 56.2 22.2
75 33 12.5 59.7 18.n
90 k) | 14.0 59.7 26.9
105 k)| 14.1 59.0 21.4
120 33 13.6 59.5 22.8

LSp (.05) - 5.6 Bu/A " Mean - 1.9

*Protein content wvas calculated from Kjeldaw. nitrogen malveie and 1e

reported on an oven-dry basis.
lHote: Experiment was eeeded on Sept. 11 1975. vVariety was Scout 66. Pow
epace was 12 inches. Harvested on July 23, 1976 with plot combine. ' Fallowed

eoil was dry dus to subnormal rainfall.

Table 40. f/inter Wheat Rate of Seeding o Fall Piver County (Oelriche)}-1274

Seeding Pate - Percent Stand Pargent* Test Yelght Crain Yield
Pounda [Acre 4/22/76 Protain (Iba/Pu) (Pu/Acre)
15 & 131.4 54.7 17.A
4 L bt 12.7 58.5 1.9
45 22 13.8 5.0 19.2
&0 50 12.1 59.2 23.0
75 &40 12.0 60.3 22.3
a9 73 12.5 5b.3 28,7
105 50 12.0 &0.0 27.5
120 58 11.2 59,0 27.4

L5® (.05) - 8.3 Bu/Acre Voen - 21.7

“Protein content was calculated from Kjeldahl nitrogen analysis and 1s
reported on an oven-dry baeis.

Note: Experiment was seeded on Sept. 10, 1975. Replicated plote (4'x25')
were seeded in 12" rowre. Harvested om July 27, 1976 with plot combine.
Variety was Scout 66. Pallowed soil was extremely dry, cloddy and hard from
hail compaction.

The spring vheat etudy was also conducted at two locatiomse, but it involved both
a etandard height and a semidwarf variety. Both varieties were seeded at eight
different rates. The results are reported in Tables 41 and 42.



Table 41. Tard Red Spring Wheat Rate of Seeding Trial - Bennett Countyf-l976

fasding Mate psigb: Parcent™ T=5¢ "‘eizht Crafn tield

v £ Lbe/AcTe Inches) Protein s /Bu Bu/Acre)—
s 1809 1S 22 20.4 %’Q;‘*NU—'

30 22 20.1 58.5 ' 12.1

45 21 20,2 - 58.5 ' 15.0

60 22 19,7 58.8 14.5

75 22 20.3 59.2 16.7

90 22 20.0 6.5 10.2

105 22 20.2 59.9 12.9

120 22 19.8 61.1 15.0

. h i Tean - 13.2
Waldron ) 2ot AT L o3 49.6 o 1642
30 29 21,2 52.9 20.0

45 22 20.9 56.6 20.7

60. . - 30 21.1 56.6 25.2

75 - 2913 21.1 57.6 21.1

90 28 21,1 56.8 19.2

105 . 28 20.9 58.1 29,3

120 28 20.8 59.0 @2

llonn — 208

1SD (.85) - A.2 Bu/Acre Average'-_'l-g )

*Proce=ls content was calculated from Kjeldahl nitrogen analysis and is
reported on:-an oven-dry basis.

Note: Plots wyere seeded in fallow on April 14, 1976. ' Row‘dpaéing-8 inchea.
So;]’.imistute was adequate in spring. larvested-July 28, 1978 i@tﬂ"plot s
combine. A e

Table 42. FHard Red Spring Wheat Rate of Seeding Trial - 'eade County-1976

3 Secding UQate Haight Percent® Taest Veight Crein Yield
Vaglety _ (Ibs/Acte) gzm:tmal Protein (1bs /Bu : (Ru/Acre)
WS 1809 15 557y :'3_1 13&
30 26 1 17.4 50,5 24,0
45 27 16.4 55.0 27.1
60 26 16.2 55.3 26.6
5 26 16.1 56.8 26.4
90 25 16.1 57.0 29.8
105 29 16.0 57.3 26.1
120 26 15.4 58.8 3.2
: Mesn - 26.4
Waldron 15 34 18.8 46.3 14.8;
; 30 34 18.9 '47.3 17.9°
y 4> .37 18.0 48.8 18.6
i 60 36 16.5 49.7 16.°
75 33 16,5 54.0 25.1
90 32 16.5 53.3 21.3
105 35 17.0 54,7 19.6
120 37 17.2 53.7 e I8
=) Hean - 19.2
LSD (.05) - 6.1 Bu/Acre Average - 22,7 .
*Protein content was calculated from Kjeldshl nitrogen analysia and le ... .-

reported on an oven-dry basie. 5 Lana
Note: Experiment was seeded in fallow on April 21. Raw space wea 8 in'chee.
Harvestad with a combine on Ang, 2. Severe hail damags received in late Jume.
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The results of the winter wheat seeding rate study indicates there is a high point
in yield, reached at the 60 pounds per acre level, and another at the 90 pound oer
acre level, IR

In Bennett county the ylelds were quite erratic because of the influence of annual
bromeprass in the plots. However, the trend indicated that a high point tras
reached at 60 pounds per acre: This seems to indicate that with the numhber of
plants up to that level, it was possible for tillering to occur. At the next
higher (75#/A) rate, a yield decrease occurred, indicating overvopulation from
tillering, but a considerable'increase occurred'.at the next. (90#/A) level. This
would seem to indicate that a "heavy initial population had 1limited t{fllering but
sufficient moisture was available to fill the heads whilli'were presént. The upper -
two levels vere again reduced indicating an overpPopulation without tillering and
inadequate moisture. ‘

In Fall River County the initial etands were very small because of the lack of
soil moisture and the seedbed condition. It should be noted (Table 40) that
emergence in late April wvas still much below the desired level. Final populations
were much 1mprov¢d, as can be" seen by yields-in the table. The trend, hotrever,
was similar to that in Bennett County except: the yield a: the varioys seeding
levels showed almost a continuous increase. up to the 90 pounds per acre level.
Above 90 pounds per acre the yield again decteased.

In the spring vheat studies a stiuation eimilar to the winter wheats existed except
at the levels where yield was highest. For both varieties there appeared to be

one high at 75 pounts per acre and a second somewhere near or above 129 pounds per °
acre. Both locations produced near similar patterms for WS 1819, the semidvsarf
variety, except at the 90 pound seeding rate. At that point the Rennett County
yield dropped, and was assumed to be the result of annual brome corwetition. In
lleade County, at the 90 pound rate, a high point was reached, followed by a drop

at the 105 pound rate and another increase ‘at 120 pounds per acre.

The yields of Waldron, a gtandard height variety, indicated a consistent pattern

at low levels, but at the 60 pound rate, MMeade County drovped, while Bemnett £
County reached the top for.yfeld. At the 75 pound level, leade County reached the .
top yield while Bennett County shotred a declining yield. .The yield pattern cannot
be explained at this time. Bowever, with additional years of data, it should be
possible to establish definite yiéld curves for the individual ‘varieties tested,

Influence of Fertilizer on Yield of Hard Ped Winter "heat

Objective: To study winter wheat responses to various rates and ratios of ferti-
lizer in a continuous ¢ropping systen. N 2

A study was initiated in Jones County in September 1974, and- continued in 1975 in ;,f
which 16 fertilizer ratios under continuous cropping vere studied. The. treacmen:s_
consisted of four rates of nitrogen and four rates of phosphorus fertilizers.

PN
(N RS

qac

The fertilizer was applied as a broadcaat application and vas incorporated into
the soil during tillagé ‘operations. Stands were thin with few tillers because
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of limited rainfall. The yidlda reported in 'I‘able 43 include the tv70 year averaSe
as Wil as the 1976 yields. It should be noted there was severe drought stress
during the entire growing season. .
I Lo i
Table 43. Influeace of Fertilizer on Grain Yi.eld Qf Winter Wheat - Jones
County (Okaton) . -

Raight Percent Test Wedpht Grain Yield - Bu/Acre

Iregtoant {Inches) Protein* (Lbs/Bu) 1976 -2 Yr Av{75-7€)
0- 0-0 19 15.3 61.6 12.9 13.2
0-30-0 20 14.8 61.6 14.4 13.4
0-60-0 19 15.2 62.1 12,2 12.4
0-90-0 18 14.9 61.9 13.5 13.1
30- 0-0 22 16.5 62.2 12.7 13.2
30-30-0 19 ; 16.7 61.9° 13.4 14.0
30-60-0 20 16.5 61.4 14.0 14.0
30-90-0 19 17.0 61.5 12,6 14.0
60- 0-0 21 17.6 60.8 12.9 13.2
60-30-0 22 17.6 61.5 15.6 15.2
60-60~0 21 o 17.8 61.8 14.4 14.4
60-90-0 19 L sl 61.8 12.3 13.0
90- 0-0 21 17.6- 61.1 15.3 14.8
90-30-0 22 18.4 60.4 13.2 13.9
90-60-0 21 A o - 61.6 14.5 14.8
90-90-0 21 18.2; :- 61.2 13.8 14.4
LSD (005) - N-S- }bal'l - '13-6 130‘

#Protein comtent was calculated from Kjeldahl nmitrogen analysis and ie
reported on an oven-dry basis.

Note: Soil test analysis. shows 0.M.-2.4Z, P-13#/A, K-10004#/A, pH-? 6.
Fertiliger recommendation .for yield of 40 "Bu/A - Apply 100#/A of 35-40-0.
Seeded on Sept. 15, 1975, plot eize-10'x43', hsrvested July 14, 1976.
Extremely dry, thin stand with few tillers.

. L e BT ¢ )
A statistical analysie of the 1976 data indicates there were no differences
because of fertilizer application. Nonme of the treatments have ehotm an ecoﬁoi-’f’c"
increase in yield due to fertilizer application. BHowever, in both yeais this
study has bean conducted, the area has received below normal rainfelli. Conse-
quently, tha plants have not been able to utilize the fertilizer.

--------

Winter Wheat Variety snd Fertilizer Studies

Objective: To compare sélected winter wheat varieties for their rem2tldhe to
the addition of nitrogen’ and phosphorus fertilizers.

Studies were initiated in Bannett and FPall Piver counties in September 1975. They
included five varieties and two levels of nitrogen and phosphorus fertilizer as
vell as their combination. The results are ehown in Tables 44 and 45.



- 30 -

Table 44. Vinter Wheat v;;iety-rertilizer Study - Beanett County - 1976

Fert-Lbe/A - Reight Percent* Test Weight Grain Yield
Variety N~P,0q KZO (Inches) Protetn (Lba/Bu) (Bu/Acre)
Sage 0- 0-0 33 15.11 60.5 21.1
15- 0-0 35 15,56 58.8 30.8
0-15-0 33 17.04 56.2 32.8
15-15-0 33 17.84 58.0 .5
Lancer 0- 0-0 33 14.42 60.5 24,1
15- 0-0 35 17.04 59.2 27.0
0-15-0 36 16.53 58.7 31.0
15-15-0 36 16.87 58.8 29.5
Eagle 0- 0-0 30 14.36 61.3 17.9
15- 0-0 32 17.67 58.2 29,0
0-15-0 31 17-39 57.7 31.“
15-15-0 32 17.84 57.7 29.5
Baca 0- 0-0 31 13.68 60.8 15.9
15- 0-0 35 16.93 57.2 26.4
0-15-0 35 16.47 57.2 31.1
15-15-0 36 16.30 56,2 29.8
Gent 0- 0-0 31 13.34 60.8 16.8
15- 0-0 36 17.24 S7.5 30.3
0-15-0 34 15.96 57.2 28.6
15-15-0 34 17.16 56.8 27.3
LSD (.05) - 6.2 Bu/A Vean ~ 27.0)

*Protein content was calculated from Kjeldahl nitrogen analysis and is
reported on an oven-dry basis.

Note: Yield data presented are an average of three replications. Fertili-
zer applied with seed when planted. Row space was 12 inches. Planted on
September 11, 1975 and harvested on July 23, 1976.

The study conducted in Bennett County iniicated a good response to fartilizer.
When either element was added it produced a yield increass, Towwver,; vhen the

two fertilizers were mixzed the yield in imost casas fell betwesn that of a single
element. The weights per bushel was grestest for tha check plots while the
protein content was least. When considering all thres fsctors Cogsther (yield,
teat veight, and protein content) it would eppear that fercilizer Produced mora
vigorous plants but by the time the headn were developing chey were updar moisture
etress and produced grain which was lower in bushel weight but hipher in protein

quantity.

In Fall River County the yield pattern was quite different. Because of the poor
aeedbed resulting from hail compacticm end dry soil, the germination was very
low. Evidently the limited soil moiature was sbsorbed by the fertilizer amd
restricted germination as indicated by etand counts in April. The small amount
of moisture available early in the spring vernalized the seeda and as spring
progressed and more moisture was received the stands increased. However, there
etill is a strong relaticnship between stands in April and yield at harvest.



Table 45. iinter Wheat Variety-Fertilizer Study - Fall ®diver County - 1976

Fert-Lbs/A % Stand Percent Test Veight Grain Yield
Variety M-P,0,-K,0 4=22-76 Protein* (1ba/Bu) (Ru/Acre)

Baca . 0= 0-0 *ar18 1297 "'59.3 - 29.4
sl e 15< 0-0- B W PR 2 58.0 - 424
0-15-0 15 11.5 59.0 17.9
15-15-0 9 10.8 59.0 15.7
Centurk 0- 0-0 24 12.9 59.2° 23.0
15- 0-0 L4 12.0 58.2 13.7
0-15-0' 43 11.6 59.7 29.4
15-15-0 13 11.9 59.2 21.9
Gmt 0‘ 0.0 2,0 ‘. 1216 5807 22.6
15- 0-0 ° o 12.5 57.3 13.4
0-15-0 47 10.7 58.5 23.5
15-15-0 12 13.8; 57.8 18.5
Llencer 0- 0-0 23 12.0: 60,3 19.7
15- 0-0 4 7 13.0 56.5 12.9
0-15-0 8" 12.0 59.3 19.1
15-15-0 4 12.8 57;2. i 12.57
Sage 0- 0-0 0 7 12,0 59,0 % 26.2
15- 0-9- 22.% - 12:9 58.0- ' 15.2
0-15-0"" 43 11.9 58.5 27.0
15-15-0 9. . 12.6 57.8- 18.2
LSD (.05) - 5.6 Bu/Acre Ylean - 19.2

*Protein content was calculated f rae Kjeldahl analysis and is reported on

an oven-dry basis.

Note: Yield data is an average of three replications. Seeded on Sept. 10,
1975 and harvésted on July 27, 1976. Poz.spece was 12 inches. Seeding rate
was 60 pounds per acre. Soil was extremely dry, cloddy, and conpacted due
to hail and lack of additiomal rainfall.. .. .

Spring Barley Variety Fertilizer Demonstration

Objective: To determine the optimum rate of fertilizer nécessary to obtain
maximum yield of grain and change in protein quantity of the grain.

. Bmmtt CO\IDI!? 4 33 ; RTINS o5
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Five varieties of spring barley were seeded at "lartin in Bemmert Count.y 1n repl.iw
cated plots with three rates of nitropen and tita rates of shosphorus fertilizer:r
The fercilizey was apvliad as urea and treble superphosnhate. Only 10 nounds of
the nirrogen and all of thie phosphorus was applied with the seed. The remainder
of the sitrogem wvas broadcast on the soil surface after seeding. The reaults b
are shown in Takles 46 and 47. -
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Table 46. Spring Barley Variety Fertilizer Demonstration-Bennett County-1976

Fert-Lbs/A Height Percent Test Yeight Grain Yield
Varlaty ¥-P,0.~K,0 ° (Inches) Protein* = (1%s/Ru) ~ (Bu/Acre)

Beacon 0- 0-0 22 14.9 45 21.8
' 30-30<0 26 6.7 43 25.4
0-30-0° 24 14.6 44 23.2
60-30~0" 22 14.6 44 24,5
60- 0-0" 24 15.1 44 20.4
- 30- 0-0' 24 15.4 43 25.8
Larkevr 0- 0-0~ 26 15.3 47 29.n
'° 30-39~0 24 15.9 48 23,2
0~30-0 26 15.9 46 . 30,4
60-32-0 24 15.2 46 26.4
60- 0-0 26 16.5 44 28.2
30~ 0-0 25 16.9 48 25.4
Hank ay 0- 0-0 22 15.4 47 26.4
30-30-0 22 14.5 47 25.4
J-39-0 24 14.4 48 31.8
60-30-0 22 14.3 48 264.0
60~ 0-0 22 15.5 47 28.2
30- 0-0 < 22 15.4 46 25.9
Prilar 0= 0-0 25 15.6 46 22,2
30-30-0 24 15.8 46 24,5
0-30-0 "' 22 15.8" 44 23.6
60~30-0 24 16.2 44 24.4
60~ 0-0 26 16.0 .46 23,6
30- 0-9 22 15.6 45 18.2
Primus II 0- 0-0 =2t 14.8 48 21.4
30-~30~0 22 13.8 49 27.7
0~-30-0 24 13.9 47 39.9
60-30-0 24 14.6 47 25.9
60- 0-0 23 15.9 45 27.7
39- 0-0 29 13.6 45 18.4

LSD ('05) = N.S-

Yean - 25.1

*Protein quantity was calculated from Kjeldahl nitrogen analysis end is

reported on an oven-dry basis.

The addition of fertilizer -had very little effect on the height of the plants.
The change was not consistent in all varieties :and tras undoubtedly restxieted

because of the shortage of moisture.

F’mtein ccntmt Qf the grafn was I{ncreased by the addicfon of unictvopen. Tha
{rcteassy ere quité conwiztent although amall.

tho comcan: wae decreasdd in threo varisties and incressed tn two. The changen

With the addition of phasvhorus

ranged from an incresse of 1.7Y% to a decreme of 1.2%.

Grain ylelds were quite erratic vith differencee not large smrugh to be real.
only fertilizer application which increased yields over the check for all varie-~
ties was phosphorus at 30 pounds per acre.

The
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Table 47. Yield Summary of Spring‘Batley Fertilizer Nemonstration - Bemmett
County (Martin) - 1976 - -

Fertilizer
Varfaty 0-0-0 30-00 60-00 0-30-0 30-10-0 60-30-0 Average
Beacon 21.8 25.8 20.4 23,2 25.4 24.5 23.5
Larker 29.0 25.64 . 28.2 30.4 23.2 26.4 27.1
Manker 26.4 25.9 28,2 31.8 25,4 24,0 26.9
Primus II 21.4 18.6 27.7 30.9 27.7 25.9 25.64
Average 24.2 22.8 25.6 28.0 25.2 25.1 25.1

Note: Replicated plots were seeded on April 14 in 8 inch spaced rows.
Seeding rate was 72 pounds per acre. All of the phosphorus and some of the
nitrogen fertilizer was applied with the seed, the remainder of the nitrogen
was broadcast on the surface. Harvesting was completed with a plot combine
on July 28.

Ziebach County

Two varieties of spring barley, one acceptable for malting and one feed, were
seeded at Dupree in Ziebach County in 1976, Each variety was subjected to two
rates of nitrogen and two rates of phosphorus fertilizer, as well as the combina-
tion. Agronomic notes vere takem, and at harvest samples were collected to
determine grain quality. The data 1s reported in Tables 48 and 49.

Table 48. Spring Barley Variety Fertilizer Demonatration - Ziebach County
(Dupree) - 1976

Fert-Lbe/A  Height Percent Test Ueight Grain Yield
Variety ¥~P, 0K, 0 (Inches) Protein* (Lbs/Bu) (Bu/Acre)
Beacon 0- 0-0 25 12.1 42 12.7
15- 0-0 26 12,4 42 12.7
0-30-0 25 11.6 43 14.2
15-30-0 26 12.1 44 14.5
Prious II 0- 0-0 23 10.7 47 16.3
15- 0-0 25 11.7 44 18.2
0-30-0 22 11.4 47 17.5
15-30-0 24 11.4 &7 22.1
LSD (.05) - 3.8 Bu/A R T Yean - 16.0

#Protein content was calculated from Kjeldahl nitropen analysis and ie
reported on an oven~-dry basis.

The two varieties responded differently to the fertilizer treatments. In the case
.of plant height both eshibited an increase for nitrogen but for phosphorus either
no change or a slight decrease. A combination of fertilizer resulted in a value
eimilar to nitrogen or between those of nitrogen and phosphorus when applied alome.

For protein content the results were similar to plant height except Primus II had
a alight increase for phosphorus alone. The weight per bushel measurements indi-
cated a response to phosphorus by Beacon and an additiocunal response when nitrogen
was applied with the phosphorus. Primus II responded only to phosphorus.
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' {l':"a}gh 49, Spring Barley Var:l.el:y Fertilizer Dempnet ration - Ziebach County
(Dupree) - 1976 =

fertilizar Treatment

Vartiety 000 15-0-0 0~-30-0 15-39-0 Averaps
_ Beacon 1200,¢. .A42.7 14.2 s | 13.5
Primus II 16.3 il v L 22.1 18.5
Average 14.5 15.4 15.8 18.3 16.0

Sota: Plots were ssedad co April 28, 1976. Seeding rate was 72 Pounda
per acre. Fertilizer was placed with the seed in 8 inch spaced rows.
Harvested on August 5, 1976. Piots were planted in soil which had besn in
vheat the previous year. Plants were under moisture stress during the
entire growing seasom.

Grain yield increases, although amall, indicated Beacon responded to phoephorus -
but not to nitrogen. Primus II yield was increased by both the addition of diti‘o-
gen snd phosphorus. It also had a yield increase when the two fertilizare uere
applied in combinatiom.

Oat Variety Fertilizer Demonstration
Bennett County

Thirteen varieties of oats were seeded in replicated trials in April 1976. Each
variety received three levels of nitrogen fertilizer in combination with two :
levele of phosphate. The demonstration was seeded in fallow with a plot seeder
having double diec openers. All phosphorus fertiliger but only 10 pounds of the
urea form of nitrogen was applied with the seed. The remainder of the nitrogen,
20 .pounds and 50 pounds, wae broadcast on the surface after seeding. The yield
and other data are reported in Tables 50 and 51.

The yielda obtained as a result of the addition of fertilizer do not indicate amy
trends or patterne. The explanation for this was the lack of precipitation
during.the growing eeason. However, in those instancea where there was an
increase it yield of fertilized over the unfertilized plot, about half were
large enough to pay for the fertilizer plus a profit. The other half were not
large enough to pay the fertilizer costs. Those increases which seemed to be:
worth mention were the addition of 30 pounds of phosphorus per acre, and' the
combination of 30 pounds of phosphorus plus 30 pounds of aitrogen per acre.



Oat Variety Fertilizer Demonstration - Bennett County (Martin) - 1976

Table 50.
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(Table 50 Continued)

Spear 0~ 0=0 30 34.5 44,2 Wright 0- 0~0 32 38.0 25.8
30-30-0 0 35.0 40.8 ** 30-30-0 33 38.0 40.2
0-30-0 k)| 35.0 53.1 0-30-0 3% 36.0 §6.3 ..
60-30-0 28 33.5 34.7 60~30-0 36 38.0 40.2
60- 0-0 28 34.2 34.8 60- 0-0 33 36.5 ;.,30.9 )
30- 0-0 30 32.5 45.0 30~ 0-0 32 36.0 0.6
Trio 0- 0-0 32 34.5 38.8
30-30~0 3t 34.5 40.2
0-30-0 30 3.5 46.3
60-30-0 30 37.0 43.6
60~ 0-0 27 34.2 35.4
30~ 0-0 33 33.5 57.2
15D (.05) - 21.7 Bu/A Yean - 33,0

Note: Plots were seeded in fallow on April 14 in 8 inch spaced rows at 64 pounds per acre. 5311 moisture was adeq(mté

1
for gerumination and emergence. Barvesting waa completed on July 28 with a self-propelled plot couwbine. &
'
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Table 51. Oat Variety Fertilizer Demonstration - Beoneft County (Martiq)‘.;ﬂ.‘b

Forcilizer
Variety 0-0-0} 000 0-30-9 30-30-0 60-0  60-10-0 Averass
Astro 30.7 42.2 49.0 29.2 35.4 32.6 .36.5
Burnett 32,7 42,2 38.2 34.8 35.4 45.6 38.1
Chief 47.0 32.7 35.4 29.3 26.6 30.6 33.6
Dal 3.8 27.2 38.8 43.6 27.2 40.8 35.4
Diana 33.4 31.4 35.4 47.0 27.9 45.0 F36.7
Froker 45.6 26.6 47.6 42.2 23.2 62.2 37.9
Noble 36.1 30.6 36.1 44.3 34.7 31.4 35.9
Nodaway 70 51.0 40.8 50.4 47.0 40.8 30.0 43.4
Otee 38.2 24.5 35.4 31.4 28.6 27.9 31.0 -
Stout 39.5 30.0 41.6 46.4 36.1 42,2 39.3 ‘
Spear 44.2 45.0 53.1 40.8 34.8 3.7 42.1
Trio 38.8 57.2 46.3 40.2 35.4 43,6 43.6
Wright 25.8 30.6 46.3 40.2 40.8 40.2 37.4
Average 38.3 36.9 42.6 39.7 32.8 37.4
Bushels required to
pay for fertilizerx 3.5 2.8 6.3 6.9 9.8

*Estimated prices and costs: Oats per bushel - $1.60; Nitrogen/pound - %0.185;
Phosphorus/pownd - $0.155.

Ziebach County

Five varieties of oats were seeded in replicatad plote nesr Dupree to atudy the
effects of fertilizer applied at time of seading. H‘!’be vate of ferrilizer sppli-
cation was based on a soil analyeis. The plats were seaged wirh a plot esedor
having double diec openers and an 8 inch row spzcing. The fertilizer wvhich was
placed with the seed was nitrogen in the urea form sand treble superphosphate.

Precipitation was below normal for the entire growing season, axtept June whirh
received 2.5 inches above the longtime averege. Homwer, since the soil haed
grown a vheat crop in the previous year the moisture wag untimely and inadequets.
The plants indicated moisture stress duriang the sutirz smason by their lack of
vigor and tillering.

The yield data presented in Tables 5Z and 53 zhow little adventege &ua to farti-
lizer application. In this situation witly extramsmly aubnormal precipitation

there wvere only two instances where yleld increase paid the cost of the fortflicer,
and neither increase was statistically significent.

A
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Tabis 52. Qat Variety Pertilizer Dewpustration - Zizkach County (Duprwa)

Perc-Lbs/4A Haight Percant . ‘Test Yeight Crain Yield

Variety H-ons-tzo (Inches) Prorein® {Lba/Bua) (8u/Acre)
Burnett 0- 0-0 32 12.9 40 24 .9
: 15~ 0-0 32 13.9 39 24.5
0-30-0 32 13.0 40 2133
15-30-0 32 13.6 =LY 26.7
lioble 0- 0-0 30 15.2 37 24.0
15- 0-0 31 13.8 38 26.7
0"30-0 30 14.0 .l 38 i 21‘-8
15-30-0 30 13.4 w317 -26.3
Spear 0- 0-0 29 13,6 39 18.6
15- 0-0 31 13.5 38 20.8
0-30-0 39 14.4 39 21.3
15-30-0 30 14,2 37 22,2
Stout 0- 0-0 27 14.5 -37 22.2
15- 0-0 27 14.4 37 21.3
0-30-0 28 14.8 37 23.1
15-30-0 3l 14.9 39 23,1
Trio 0- 0~0 30 12,4 38 22,2
15- 0-0 31 12.4 39 23.6
0-30-0 31 12.6 38 23.1
15-30-0 32 13.3 38 22,6
LSD (.Os) = 4.4 BU/A C.V. — 6.93 Hean (o 23.0

*Protein content was calculated from Kjeldshl nitrogen analyeis and 1is
reported on an oven-dry basis.

llote: Plote were seeded on April 28, 1976, Seeding rate was 64 pounds per
acre. Fertilizer was placed with the seed in 8 inch spaced rows. Harvested
on August S with a plot combine. Plots were planted in soil which had been

in vheat the previous year. ‘loisture stress was obvious during the entire
growing season.

Table 53. Yield Summary of Oat Variety Fertilizer Study - Ziebach County

Fertilizer Tyeatmrnt

Variety 0—0-0 15-9-0 0-30-0 15~30-0 Average
Buruett 24.9 24.5 21.3 26.7 24.4
Noble 26,0 1. 26.7 ' 21.8 2653 WX-E=" 142y
Spear 18.6. 20.8 21.3 2242 il R AL
Stout 22.2 21.3 23.1 23.1 23,4
Trio 22.2 23.6 23.1 22.6 22.9

Average 22.4 23.4 22.1 24.2 23.0
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Spring theat Fertilizer Demonstrations
Bennett County

Sixteen varietiee of hard red spring wheat were included in combination with six
fertilizer ratios is a study to decermina the ovtimum fertilizer ratio for the
various wheat varieties. They wete plmnted in mid-April on fallowed soil. All

of the phosphorus fertilizer was plac=d with the seed but only 10 pounds per acre
of the nitrogen. The remainder of the nitrogen was eurface broadcast after
seeding. Subnormal rainfall throughout the growing season did not provide adequate
moisture so that plants could utilize the fertilizer.

Table 54. Hard Red Spring Wheat Variety Fertilizer Demonstration - Benmett
County ~ 1976

‘:'"ert 1:11:':'61:' ===
Vapiety  0-0-0 __ 30-0-0 0-30-0  30-30-0 60-0-0 60-37-0 Average
Bonanza® 24.3 19,2 23.2 27.2 23.2 20.0 22.8
Bounty 208* 24.7 21.8 "31.3 24.3 21.4 30.1 25.6
Bounty 309% 28.0 20.7 32.6 29.0 24.0 20.4 25.8
Ellar 29.4 22.2 30.8 21.2 21.4 23.2 26.4
Era* 27.6 32.3 29.4 29.8 23.6 27.6 28.4
Fortuna 23.6 22,5 25.8 25.0 24.0 27.1 24.7
Olaf* 23.2 25.0 21.4 22,2 21.0 19.6 22.1
MP 25%* 29.4 23.2 23.3 25.8 30.2 25.4 26.3
Nowesta 21.0 24.4 26.9 21,4 26.5 24.4 24.1
Kite* 23,2 20.6 27.6 28.0 22.2 27.2 24.8
Prodax* 39.0 28.3 3.1 27.6 22.1 23.6 29.1
Profit 75* 22.9 26.2 28.3 30.2 26.8 25.4 -26.6
Protor* - 20.0 16.3 25.4 22,5 19.6 21.0 20.8
Tioga . 21.1 24.0 22.8 19.2 19,8 22.1 21.5
Waldron 22.1 23.6 28.0 24.4 25.4 19.2 23.8
WS 1809#% 18.5 17.1 18.2 14.5 14.9 16.3 16.6
Average 24.9 23 0 26.8 25.1 22.9 23.3 26,3

*Semidwarf type.

The ylelds reported in Tables 54 end 55 do not indicate any strong trends or
patterns. There appears to be some advantage in the use of 30 pounds of phos-
phorus. There also is indication the ratio 30-30- increased the gralm gield.
Hovever, the yleld differences are ao small the {ncreaws—bumufit vould nat pey
the fertilizer cost. In moat instancee the high rate of nitrogen decremsed the

yield which would indicate the plants ram out of moleture after they r=ached full
growth but béfore their heads wvere filled.

.. 21ebach Goymty

Six varieties ‘of spring wheat 'were planted in combination with four fertilizer
ratios, The varietiee selected included three semidwarf and one standard height
hard red spring wheats and one durum wheat. The varieties were selected on the
basis of thelr inherent characteriatics and adaptability. Fertilizer ratios ---
vere based on a soil analysis: "~



Table 55. Hard Red Spring Wheat Variety Fertilizer Demonstration - Bennett County (Tartin) - 1976

Fert-Lbe/A Percent Test Wt Grain Yield Fert-lbs/A Percent Test Wt Grain Yield
Variety N-P,0,~K,0 Protein* Lba/Bu Bu/Acre Variety H-P,0,-K,0 Protein* Lbe/Bu Bu/Acre
Bonanza 0~ 0-0 20.1 54.0 24.3 Nowvesta 0- 0-0 19.1 56.5 21.0
30-30-0 20.0 58.5 27.2 30-30-n 19.0 58.0 2t.4
0-30-0 19.6 58.2 23.2 0-30-9 18.7 56.5 26.9
60-30-0 20.2 58.5 20.0 60-3n-0 19.6 55.0 24,4
60- 0-0 20.7 564.5 23.2 60~ 0-0 19.7 52.2 26.5
30- 0-0 20.3 55,2 19.2 30- -0 19.3 564.0 24.4
Bounty 208 0- 0-0 18.4 59.0 24.7 Kitt 0- 0-0 20.4 48.5 23.2
30-30-0 18.6 61.0 24.3 30-3%-0 20.8 51.5 28.0
0-30-0 18.0 61.0 31.2 0-30-0 19.0 53.0 27.6
60-30-0 19.0 59.5 30.1 60-30-0 20.4 53.7 27.2
60- 0-0 19.0 60.0 21.4 60- 0-0 20.8 47.5 22.2
30- 0-0 19.4 60.0 21.8 30- 0-0 20.5 51.5 20.6
Bounty 309 0- 0-0 18.9 56.5 28.0 Prodax 0- 0-0 19.4 54.5 39.0
30~-39-0 19.5 57.0 29.0 30-3an-0 18.6 58.0 27.6
0-30-0 17.6 57.5 32.6 0-30-0 17.8 57.7 34.1
60-30-0 19.7 55.7 20.4 69-30-n 19.5 59.0 23.6
60- 0-0 19.9 53.5 24.0 60- 0-0 19.8 56.0 22.1
30~ 0-0 19.6 56.0 20.7 30- n-0 19.3 55.0 28.3
Eller 0- 0-0 19.6 52.0 29.4 Profit 75 0- 0~9 5 9
30-30-0 19.6 5.5 31.2 30-30-0 18.3 3032 5
0-30-0 19,1 . 54.7 30.8 0-30-0 18.6 60.0 28.3
60-30-0 20.5 56.5 23.2 67-30-0 18.8 61.0 25.4°
60- 0-0 20.4 53.0 21.4 60- 0-0 19.0 59.0 26.8
30- 00 20.2 54.5 22.2 39- 0-0 18.9 59.0 26.2
Era 0- 0-0 16.6 52.5 27.6 Protor 0- 0-0 20.5 59.5 20.0
30-~30-0 18.5 54.0 29.8 : 30-30-0 20.5 59.5 22.5
0-30-0 17.4 53.5 29.4 0~30-0 20.1 60.5 25.4
60-30-0 19.3 56.5 27.6 60-30-0 20.1 59.5 21.0
60- 0-0 19.8 53.0 23.6 60- 0~-0 20.1 58.7 19.6
30- 0-0 19.4 53.0 32.3 30- 0-0 20.5 59.0 16.3

(Continued)



(Table 55 Continued)

- 0- : T 23.6 Tioga 0- 0-9 19,2 57.5 21.1
S g0 i B 25.0 30-30-0 19.4  58.2 19.2
0-30-0 17.6 58.5 25.8 0-30-0 17.9 58.5 22.8
60-30-0 17.8 58.5 27.2 60-30-9 19.3 56.7 22.1
60- 0-0 18.9 56.0 24,0 60- 0-0 19.7 56.0 19.8
30- 0-0 18.7 57.5 22.5 30- 0-0 20.3 55.5 24.0
- 18.4 52,5 23.2 Waldron 0- 0-0 19.3 56.7 22,1
= 38233—3 18.9 55.5 22,2 30-30-0 19.2 57.0 24.4
0-30-0 18.6 55.8 21.4 0-30-0 18.1 57.2 28.0
60430-0 19.4 54.0 19.6 60-30-0 19.9 58.0 19.2
60-- 0-0 20.6 52.0 21.0 60- 0-0 20.3 54.5 25.4
30- 0-0 20.0 48.5 25.0 30~ 0-0 20.9 55.0 23.6
uP 25 " 0= 0-0 17.7 60.2 .29.4 WS 1809 0- 0-0 19.3 57.7 18.5
30-30-0 19.2 60.5 25.8 30-30-0 19.0 59.0 14.5
"0-30-0 17.9 60.0 23.6 0-30~0 19.2 60.2 18.2
60-39-0 19.0 58.2 25.4 60-30-0 19.2 59.0 16.3
60- 0-0 18.5 59.0 30.2 60~ 0-0 19.2 60.2 14.9
30- 0-0 19.2 58.2 23.2 30- 9-9 19.0 60.2 17.1
TED (.05) - 8.8 Bu/A Hean - 24.2 : e

*Protein content was calculated from Kjeldahl nitrogen analysis and is reported on an oven-dry baeis.

Hote: Plots were seeded in fallow on April 14 in 8 inch spaced rows at 60 pounds per acre.

Soil moisture wa® adequate
for germination and emergence.

Narvesting was completed on July 28 with a self-propelled plot combine.
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Table 56. Spring Wheat Variety Fertilizer Demonstration - Ziebach Coumty - 1976

Fert-Lbs/A Height Percent Test 'Teight GCrain Yield
Variety N-ons-Kzo (Inches) Protein* (Lbs/Bu) (Ru/Acre)
Bounty 208 0- 0-0 20 15.4 60 14.8
15- 0-0 22 15.0 58 13.8
0-30-0 21 15.4 60 15.0
15-30-0 22 15.2 60 16.9
Olaf 0- 0-0 25 16.1 58 14.0
15- 0-0 24 17.2 54 11.8
0-30-0 24 15.6 59 11.8
15-30-0 25 16.5 57 13.5
Protor 0~ 0-0 22 15.4 58 12.8
15- 0-0 24 I 16.4 57 14.0
0-30-0 23 15.8 58 14.5
15-30-0 28 15,3 57 14.2
Waldron 0- 0-0 ol 28 16.9 58 16.0
15- 0-0 28 16.8 57 14.8
0-30-0 29 16.4 58 15.0
15-30-0 29 16.1 57 15.2
WS 1809 0- 0-0 22 14.7 57 13.3
15- 0-0 22 14.7 57 14.5
0-30-0 22 14.8 58 15.0
15=3Q-0. . 22 15.6 58 15.4
Rolette 0- 0-0 28 14.8 60 15.0
15- 0-0 L 15.8- 60 15.5
0-30-0 e 20 14.6 61 15.2
15-30-0 29 16.2 60 15.2
iSD (,03) - 2.5 DufA lleam - 34.5

*Protein content was calculated from Kjeldahl nitrogen analysis and is
reported on an oven-dry basis.

Note: Plots vere seeded on April 28, 1976. Seeding rate was 60 pounds per
acre. Fertilizer was placed with the seed in 8 inch spaced rows. Harvested
on August 5 with a plot combine. Soil had been in wheat the previous year.
lfolsture stress was visible during the entire growing season.

Table 57. Yield Summary of Spring \'heat Fertilizer Study-Ziebach County

Fertilizer Treatment

Variety 0-0-0 15-0-0 0-30-0 - }5=-30-0 Average
Bounty 208 14.8 13.8 15.0 16.9 15.1
Olaf 14.0 11.8 11.8 13.5 12.8
Protor 12.8 14.0 14,5 14.2 13.9
Waldron 16.0 14.8 15.0 15.2 15.3
WS 1809 13.3 14.5 15.0 15.4 14.6
Rolette 15.0 15.5 15.2 15.2 15.2

Average 14.3 14.1 14.4 15.1 14.5
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The data .reported in Tables 56 and 57 indicate differences betireen varieties are
greater than the differences between fertilizer treatments. Protein content was
increased in three of the varieties by addition of nitrogen_fertilizer, and in
another by the combination of nitrogen and phosphorus, and in the case of the
durum by both nitrogen, and nitrogen plus phosphorus.

Weight per bushel measurements indicated a decrease by the addition of nitrogen,

and when compared with certain varieties had a direct relationship with lower test
weight and higher protein content which is typical of drought stress. Yield dif-
ferences were not significant but with three varieties the addition of fertilizer

decreased yields which indicates larger plants that run out of vater before they
complete filling of their heads.

Durum VWheat Fertilizer Demonstration
Bennett County

Seven varieties of durum wheat with six fertilizer combinations containing various
levels of nitrogen and phosphorus were compared to determine the ovtimum fertilizer
ratio for each variety. The study was located on fallowed soil and seeded in mid-
April with a double disc opener type plot seeder. All of the phosphorus fertilizer
was placed with the seed but only 10 pounds per acre of the nitrogen fertilizer.
The remainder of the nitrogen was surface broadcast after seeding. Subnormal
rainfall throughout the growing season did not provide adequate moisture so that
plants could utilize the fertilizer. The results are presented in Tables 58 and
59.

Table 58. Yield Summary of Durum Vheat Variety Fertilizer Study - Bennett
County (artin) - 1976

Fertilixer
Variety 0-0-0 30-0-0 . 0-30-0 30-30-0 40-0-0 60-30-9) Averape
Botno 36.0 29.0 31.6 21.0 19.6 23.6 26.8
Crosby 17.4 20.0 27.9 24.3 27.2 21.4 23.0
Hondo 24,4 21.4 26.5 28.0 23.6 21.1 24.1
leeds 24,7 23.6 30.1 24.2 20.0 26.8 25.4
Rolette 22.8 24,7 24.0 25.8 24,7 17.0 23.2
Rugby 23.6 19.2 28.3 25.0 21.0 29.4 24.4
Ward 32.0 30.4 26.5 24.3 23.2 27.6 27.3
Averaji 25,8 24 .0 26.0 3.1 22.8 2).9 24,9

Addition of fertilizer to the durum wheat varieties did not alter plant height in
a recognizable pattern. Slight increases in _height were present when phosphorus
alone was applied but it was oot consistent for all varieties. Uhen nitrogen was
applied at 60 pounds per acre there was a noticeable decrease in test. weight
which was consistent for all varieties. There was an increase in test weisht for
certain varieties due to the addition of phosphorus.

Grain yields were increased by the addition of phosphorus fertilizer in five of
the seven varieties. There was also en additional increase by two varieties when
they were fertilized with 30-30-0. However, none of the yield increases wvere
large enough to pay the fertilizer cost, nor were any differences atatistically
significant.



Table 59. Durum Wheat Variety Fertilizer Demonstration - Benmett County ("artin) - 1976
Fert-Lbs/A Height Test Wt Grain Yield Fert-Lba/A ilatght Tesr ‘&t  Crain Yield
Variety N-PZOS—KZO (lnches) Lbs/Bu Bu/Acre Variety n-ons-xzo Inchas Lbs/Bu Bu/Acre
focnn 0- 0-0 29 61.0 36.0 Rolette 0- 0-0 29 61.0 22.8
30-~30-0 26 59.9 21.0 30-30-0 29 61.7 25.8
0-30-0 28 61.0 31.6 0-30-0 28 62.0 24.0
60-30-0 30 60.0 23,6 60-30-0 24 60.0 17.0
60- 0-0 30 59.0 19.6 “ 60~ 0-0 30 60.9D 24.7
30- 0-0 28 60.0 29.0 30- 0-0 26 61.5 24,7
Crosby 0- 0-0 28 61.0 17.4 Rugby 0- 0-0 39 57.5 23.6
30-30-0 29 60.0 24.3 30-30-0 29 60.5 25.0
0-30-0 27 60.0 27.9 0-30-0 30 59.5 28.3
60-30-0 29 59.5 21.4 €0-30-0 30 58.7 29.4
60- 0-0 32 59.5 27.2 60- 0-0 30 55.7 21.0
30- 0-0 30 60.0 20,0 30- 0-0 30 59.0 19.2 i
w
tondo 0- 0-0 23 59.5 24.4 Vard 0- 0-0 28 61.5 azeal %
30-30-0 26 59.0 28.0 30-30-0 2 59.0 24.3 '
0-30-~-0 23 60.5 26.5 0-30-0 28 61.0 26.5
60-30-0 24 58.5 21.1 60-30-0 28 €0.0 27.6
60- 0-0 23 55.5 23.6 60- 0-0 30 58.0 23.2
30~ 0-0 24 58.2 21.4 30- 0-Q 31 60.5 30.4
Leeds 0- 0-0 28 61.0 24.7
30-30-0 30 61.0 24.2
0-30-0 29 60.5 30.1
60-30-~0 32 61.5 26.8
60~ 0-0 30 58.0 20.0
30- 0-0 30 60.0 23.6
15D (.35) - 0.S. - Moan — 26,5 -

lHote: Plots were seeded in fallow on April 14 in 8 inch spaced rows at 60 vounds per acre.

for germination and emergence. Harvesting was completed on July 28 with a self-propelled plot comhine.

Soil moisture was adequate
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Flax Fertilizer Demonsetration
Z2iebach County

Only one variety of flax was used to study fertilizer effects. It was seeded on
April 28 at the rate of 56 pounds per acre. Fertilizer was placed with the eeed
in 8 inch spaced rotva. The study was harvested on August 5 with a aelf-propelled
plot combine. The land had been in wheat the previous year which contributed to
the moisture stress which was visible during the entire growing season.

Table 60. Flax Variety Fertilizer Demonstration - Ziebach County - 1976

Fert-Lbs/A  Helght Percent Teet Weight  Grain Yield
Variety N- P205 K,0 (Inches) Protein® (Lbs/Bu) (fu/Acre)
Culbert 0- 0-0 18 21.6 55 11.9
15- 0-0 18 22.4 54 11.4
0-30-0 19 21.6 55 19.1
15-30-0 19 22.7 53 11.1
LSD (.05) - N.S. Mean - 11.1

*Protein content twas calculated from Kjeldahl nitrogen analysis and is
reported on an oven~dry basis.

Fertilizer application to flax caused very emall changes. The addition of nitrogem
did not alter plant height but the addition of phosphorus increased it by one inch.
Protein content of the seed was increased by the addition of nitrogen but not by
phosphorus. Test weights were decreased by the addition of nitrogen while phos-
phorus had no effect. Yield differences were small and with all treatments were
lees than the untreated plots. As with the other crops, lack of moisture wae_ﬁo
critical the plants were not able to utilize the fertilizer properly. 2

* s cn g fi ¢ .
I - CROP‘ DISEASE CONTROL o
Effects of a Seed Treatment on Hard Red Spring Wheat

Four varieties of epring wheat were growm at two locations’after treating their
seed with four levels of a biological organism, Baciilus uniflagcllatus. The
treatmente within and between the varieties were coupared for agfoaovdc changee

as well as incidence of disease.

The agronomic data (Tables 61 and 62) and etatIstical analyeis indicate no signifi-
cant effects were caused by the application of the organism as a.seed treatment.
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..Table 61. Effect of a Biological Organism, dpeldlus uniflayellatus, on Yield
: e and Other Agronomic Characteristics of Foor Variseies of fRS Wheat

"t 'Bennett County (Martin) = 1976

Treatment Height Percent Test "eight Grain Yield

Variaty Pato (Ioches) Protein® (Lba/8u) (Mu/Acre)
Bounty 208 Check 20 18.0 61.0 21.7
1 gm/kg 20 ! 17.7 61.6 20.9
2 gn/kg 20 18.0 64.4 22,0
. 3 gm(Eg 19 17.2 61.6 23.8
Profit 75 Check 23 17.4 59.7 23.0
1 gm/kg 22 17.6 60.2 21.8
2 gn/kg 22 17.5 60.3 21.5
3 gm/kg ‘- 20 18.2 59.9 21.9
Protor Check 21 18.3 60.0 18.8
1 gm/kg 21 19.7 59.8 19.7
2 ga/kg 21 19.7 59.9 19.4
3 em/kg 22 19.6 59.9 20.0
WS 1809 Check 22 18.9 59,6 19.0
1 gm/kg 22 19.0 58.7 20.8
*2 gm/kg 22 18.6 59.0 19.4
3 gm/kg 22 18.9 59.8 20.1
. =5.2Bu/A T =i il Mean ~ 20.8

*Protein content was calculated from Kjeldahl nitrogen analysis and is

reported on an oven-dry basis.

Note: Replicated plots were seeded in fallow on April 14. Plots were 4'x25'

with 8 inch spaced rows. Seeding rate was 60 pounds per acre. They were

harvested on July 28 with a plot combine. Precipitation was below normal

for all months except April.
Only minor differences were found in the bacillus treated spring wheat plots in
Bennett County. The changes in plant height were primarily decreases, but the
changes were only an inch. In protein content three of the four varieties
indicated an increase in the treated plote. The changes ranged from a decrease
of 0.5%7 to an increase of 1.4%, and was not an additive increase. The increase
appears as the presence of the bacillus and ie not related to quantity of bacillus.

Weights per buehel were increased io only two of the varieties, and as with the
protein quantity, the increase or decreaae in weight was not a relation with the
bacillus quantity but only as presence or absence. Grain yields were increased
in three of the four varieties with mo relationship with quantity of bacillus.

The relaticuship of the bacillus with the four varieties being studied indicate
no definite changee occur. There are small alterations in a characteristic and
may be positive ori negative. However, the character which eeems to be of major
eignificance appeard to be the :I.ncreaee in protein quant:lty.l
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Table 62. Effect of a Bibiaéical Organism, Bacillus imiflagellacps, on
Yield and Other Agronmomic Characteristics cof Four Vardeties of
HRS Wheat - Meade County (Alkali) - 1976

Treataent Faiphe Percent Teat Weight Grain Yield
Varietv Rate (Inches) Protein#* " (Lbs/Bu) (Bu/Acre)
Bounty 208 Check 26 15.90 60.8 28.9
1 gm/kg 25 15.0 60.6 27.0
2 gm/kg 26 i 15.3 60.1 30.1
3 gm/kg 26 15.6 62.0 29.9
Profit 75 Check 28 14.2 ~56.5 . 28.3
1 gm/kg 29 15.2 57.8 29.3
2 gm/kg 28 14.6 57.2 31.6
3 go/kg 28 14.5 57.4 390.5
Protor Check 28 15.0 59.5 25.8
1 go/kg ¢ 28 14.4 59.8 28.7
2 gm/kg 28 , 15.2 59.5 28.7
3 gm/kg 27 15.0 60.2 28.3
WS 1809 Check 26 15.4 58.1 26.9
1 gm/kg 26 15.2 58.8 31.6
2 gm/kg 25 15.7 58.2 26.1
3 gm/kg 28 16.1 58.0 29.8
LSD (.05) - N.S. Mean ~ 28.8

*Protein content was calculated from Kjeldahl nitrogen analysis and is
reported on an oven-dry basis.

Note: Replicated plots were seeded on April 21. Rate of seeding was 60
pounds per acre in 8 inch spaced rows. Severe hail damage was received on
July 1 which resulted in culm damage and lodging. Harvest was completed on
August 2.

In Meade County the four varietims rvacted sisilar to tha Bennatt Couney study.
Plant height differences were limited to one inch in nsarly zll plats without
reason for the change. Proteils guantity was increassd fn pesarly all plots whare
treatment was Epplied to the eead. Tha Sumges warm eamll vith the wsximan haing
0.7%. In only one instance, Protor treai-ad at 1 gmn/kg, wus the proteia cotcent
below the untreated plot. Weights per bushel vere increased by seed treatment
in all cases except two; however, all differences were so small they could not
be considered real. Grain yields were increased in all but two treatments. In
this case the increzsees were much larger than the decreases. It would seem the
changes that occurred in 1976, although small, indicate a trend which merit
further investigation under more normal rainfall conditioms.

Effects of Seed Treatment for Control of Wheat Streak Mosaic
in Ten Varieties of Hard Red Winter Wheat

Ten varieties of hard red winter wheat were seeded in two locations in paired
plots i17ith two levels of seed treatment. The varieties had been selected on the
basis of their resistance to the wheat streak mosaic virus. Because prior
research indicated a possible control mechanism for the virus the seed was
treated with a dust containing Bacillus uniflagellatus. The results of the
experiment are reported in Tables 63 and 64.
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Table 63. Effects of a Biological Organism, Bacillus vmiflagsllatus, on
Yield and Other Agronomic Characteristiecm of Four Variaties of
Hard Red Winter Wheat - Bemmett County (Martin) - 1976

Sesd Reight Teot Nledpght Crain Yield
Variat TEEntwrn ¢ (Inches) (1>e/Bu) (RufAcre)
Centurk Check 30 59.5 28.1
Treated 29 59.3 29.4
Eagle Check 28 59.7 23.0
Treated 29 60.2 24,2
Gent Check 34 60.0 25.7
Treated 29 59,5 25,8
Homestead Check 26 59.2 22.6
Treated 26 59.2 22,2
Lancer Check 31 60.7 25,6
Treated 29 60.3 28.0
Sage Check 29 59.8 24,0
Treated 29 60.3 25.1
Scout 66 Check 29 60.3 28.0
Treated 29 61.2 27.9
Scoutland Check 30 60.7 24.2
Treated 29 60.5 24.0
Syathetic Check 30 60.0 26.4
Treated 29 59.5 24,2
TAM 101 Check 26 60.2 27.4
Treated 26 59.8 26.8
Lsp (.05 - 2.4 Bu/A Mean ~ 25.6

Note: Replicated plote were seeded on Sept. 11, 1975 and harvested on
July 23, 1976. Seeding rate was 60 pounds per acre. Fallow eoil was dry
due to below normal precipitatiocu.

The results of the two trials, Bemnett and Meade counties, do not show reactions
the same in both locations. There are no similar reactions in yield except for
the variety Sage. At both locations there was a increase which was about the
same magnitude.

The only positive results was for the stand counts made in April 1976. 1Ia all
varieties there was a definite increase in stand. Thie indicates there was more
vigorous seedlings establighed in the fall in the treated plots. However, later
observations indicated stands much higher than shown in Table 64 but they were
not documented.

Grain yields for individual varieties at Martin (Tsble 63) indicated if thers
was a positive effect the increase was larger than those where a negative effect
was seen. At Alkali the differences (Table 64) were similar regardless whether
they were positive or negative,
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Table 64. Effects of a Biological Otgéhiﬁh. Bacillus uniflagellatus, on
A Yield and Other Agronomic Characteristics of Four Varieties of
Hard Red-Winter Wheat - Meade County (Alkaeli) - 1976
Seed ¥ Stand* Height  Percent Test Vaight Yield
Variety Treatment (4-8-76) (Inches) Preotein** (Lhsa/Bu) Bu/A
Centurk Chec!: 14.4 b} 9.9 6l.5 36.6
Treated 16.9 31 W5 6L.8" T 3447 -
Eagle Check 9.2 39 11.5 61.9 29.3
Treated 24.4 31 ) [) Lo 61.7 27.8
Gent Check 19.6 33 12.8 60.3 28.1
Treated 28.4 34 12.3 61.3 27.9
Homestead Check 12.2 29 12.4 62.1 26.2
Treated 16.0 28 12.5 61.6 26.9
Lancer Check 13.7 32 11.2 62.6  29.4
Treated 30.5 33 11.0 61.8 28.2
Sage Checlc 24.3 33 11.6 61.4 25.4
Treated 25.8 34 11.6 61.2 28.0
Scout 66 Check 7.6 34 10.9 61.5 .4
Treated 11.2 32 11.5 6l.3 28.0
Scoutland Check 9.4 30 11.6 6l1.8 24.6
Treated 14.0 30 11.9 61.8 23.5
Synthetic Check 3.5 33 11.9 62.5 28.0
Treated 13.8 32 12.3 61.8 29.7
TAM 101 Check 12.1 26 12.9 61.7 30.1
Treated 22.8 27 12.9 60.9 27.9

*fultiple counts per plot were made by farmer cooperator.
**Protein content was calculated from Kjeldahl nitrogen analysis and is
reported on an oven-dry basis.
Note: Replicated plots were seeded on Sept. 17, 1975 in 12 inch spaced rows.
Dry soil resulting in poor geruination and emergence was subjected to wind
Hail damage was inflicted on July 1 resulting in
~ head lose and some lodging. Harvesting was completed on August 3, 1976.

erosion during the winter.

Effects of Date of Seeding and Seed Treatment

on Hard Red Winter Vheat

A etudy at two locations in western South Dakota was continued in 1976. ‘
involved two varieties of winter wheat (Bronze and Winoka) planted at two dates
(Aug.. 20 and Sept. 20) in which comparison was mede between plots which were

treated at two rates with a non-pathoenic bacteria Bacillus- unifjagellatue
The results of the

believed to influence the adverse effecta of WSMV in wheat.

study are shown in Tables 65 and 66.

Vs

it
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Table 65. Effects of Seed Tréatment, Bacillue umifiefmllistuas, and Date of
Planting on the Agronomic and-Other Cherascteriatics of Hard Red
Jinter V'heat - Bennett County (*artim) - 1976

Saedinv Seed Relght Percent Test Wt Yield
VarisCy Date Treatment {Inches) Proteine  (Ls/Bu) Bu/A
Bronze Early Check 32 16.9 57.0 23.6
Treated 30 16 .9 57.6 24.2
Late Check 35 17.9 58.4 35.9
Treated 35 16.5 58.5 35.5
Winoka Early Check 34 16.2 60.0 29.2
Treated 34 16.3 60.4 29.9
Late Check 36 16.3 61.0 39.1
Treated 34 16.3 61.3 37.4
LSD (.05) - 2.9 Bu/A Mean - 31.8

*Protein content was calculated from Kjeldahl nitrogen analysis and 1s
reported on an oven-dry basis.

Note: Replicated plots were seeded with a deep furrow seeder in 12 inch
rows. Early seeded plots were slow to emerpe because of shortage of soil
moisture. Subnormal moisture was experienced during entire spring. Harvest
was completed on July 23, 1976.

Table 66. Effects of Seed Treatment, Bacillus witflagsllatus, and Date of
Planting on the Agronomic and Other Characrertacies of Hard Red
Winter Wheat - lfeade County (Alkali) - 1976

Seeding Seed 7 Stand Height Percent Test lit Yield

Variaty  Date  Treacment  5-13-76 (Inches) Protein® Lbs/3u__ Bu/A_
Bronze Early Check 76.2 32 11.6 6l1.2 23.5
Treated 80.0 32 11.7 6l.1 23.8
Late Check 65.0 32 11.9 60.6 24.3
Treated 60.3 32 11.6 60.8 22.9
Winoka Early Check 72.5 35 11.9 62.5 20.7
Treated 73.3 35 11.9 62.2 22.9
Late Check 76.7 34 11.8 62.7 28.0
Treated 63.3 35 12.0 62.5 27.8

LsSD (.05) - 5.2 Bu/a Mean - 256.5

*Protein content was calculated from Kjeldahl nitrogen analysis and ise
reported on an oven-dry basis.

Note: Plots were seeded with a deep furrow plot seeder into dry soil which
resulted in spotty emergence. Lack of ground cover also resulted in soil

erosion during the early spring. Plants were broken over by hail damage on
July 1, 1976. Harvested on August 3, 1976.
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In 1976 WSMV did not develop in sufficient emowumte to give a wvalid teat on the
effecte of the bacteria on W3SV development or on the yields .of wheat.

Although treatment of siursr yhask seed with Bacilluz un{flagellarus did npt ceuse
large changes in grain yield, it did create a trend wisibie =t lock locatioms.
In camparing yielde becween treated and untreated plota, one will note there was
a emall increase because of treatignt in all of the early pliited wheat. Con-
versely, in all late planted vhest, treatment resulted in a small decreasé in
yield. It should be poted that in Meale County wheat atanda had a direck rcia-
donghip on yiald, Consequently, ther= appeers to be n benaficial effmct
resilring in batter stand of early plantced vheat, which ultiwarely resulted in
kigher yield. The inversa effact on late planted shest rzanliy iz fsmr plante
or thinner atand and lower yields. The nature of this reaction will require
additional study.
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