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WEST RIVER AGRICULTURAL RESEARCH AND EXTENSION CENTER
CROPS AND SOILS RESEARCH

Rapid City, South Dakota
INTRODUCT | ON

This Is an annual progress report of the West River Crops and Solis Research
ProJect, South Dakota Agriculturel Experiment Station. The equlpment storage
and processing faclli{tles are located approximately { mile west of the vlilage
ofBox Elder. The offlce facllitles are located on the Central States Falr-
grounds at 801 San francisco Street, Rapld Clty. Telephone 394-2236

This Research Project serves the western part of the state and does not have
research ptots at one central locatlon. 1t is unique In that all experimental
plots are cooperatlve with farmers, ranchers, crop Improvement assoclations,
and county agents, are Inltlated at thelr request, and are conducted at one
site for no longer than usually & three year period.

The research conducted Is not restricted to a speclific aree, crop, or soll,
but by necess!ty of workloed Investigates only those problems which are per-
tinent to general aress. This report contalns results of selected research.
It does not Include results of incomplote work nor work conducted by projects
hasdguartarad trom thi compus at Brookings.

FIELD PLOT COOPERATORS

Name Address Coun

County Crop impr Ass'n Martin 5755) ﬁrr'ngf
Art Olllla Newel 1 57760 Butte
JIim & Vic Hulm Timber Lake 57656 Dewey
Walt Johnson Flrestee! 57628 Dewey
Jerry Patterson Philip 57567 Haakon
Wiilard Korsma Reeder: ND 58649 Hardlng
John Nleml Buffalo 57720 Hardling
Frank Smolnlker Buffalo 57720 Harding
Lawrence Brown Buffalo 57720 Hardlng
Fred Beets Spearflsh 57783 Lawrence
Lon Bachand Sturgls 57785 Meade
Robert Grubl Sturgls 57785 Meade
Charles Hawks Plalnvliew 5777t Meade
Joe VFomes Sturgls 57785 Meade
Ted Hrockel Blson 57620 Perkins
Covniy Crop Impr Ass'n Blson 57620 Perkins
Leuls Twiss Plne Rldge 57770 Shannon
Hermzn Rosenau Glad Vvalley 57629 Zlebach
Jake Schauer Dupree 57623 Zlebach

Thls is annual report znd results published herein are therefore nelther
complete nor concluslve. 1600 copies printed at an estimated cost of [|5¢
each.
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The fotlowlng County Extenslon Agents assisted In locating cooperators and
conducting the research: Gary C. Nles-MartIn, Don E. Anderson-Philtp, Roger
E. Moul-Buffalo, Ray Rezek-Spearflsh, Thomas C. Warren-Sturgis, Elbert
Bentley-Blison, and Ronald E. Schrempp=Dupree.

The results reported in this pamphlet were funded under Plant Sclence Pro-
Ject 7110-971. Research was conducted by H. A. Geise-Project Leader, J. R.
Johnson~former Extension Agronomist and now Extension Range Speclalist, J.
R. Blshop-Assistent In Plant Sclence, and D. B. Hewlett-Assistant iIn Plant
Sclence of Rapld City, and In conjunction with P. D. Carson, D. J. Rald, D.
L. Reeves, P. B. Price, D. L. Kelm, D. G. Wells, J. D. Colburn, J. B. Webar,
J. J. Bonnemenn, E. P. Adams, and E. J. Wililamson of Brooklngs.
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Table 1. Weather Data - Average Temperatures and Total Preclpltation by
Months, with Departures from Normals.

Average Departure Total Departure
Month & Yesr Yerparature* from Normal** Precloltatlion*  fromNormat**

Martin (Bennett County reporting station)

August 1976 73.5 1.2 2,83 0.75
September 1976 64.4 2,9 1.64 0.22
Octobir 1976 46.8 -3.9 0.64 -0.40
November 1976 3.6 -4.8 0.15 -0.20
Oecemder 1976 27.4 0.7 0.33 0.04
Janvery 1977 13.1 -7.4 0.25 -0.04
February 1977 34.7 8.0 0.49 0.08
March 1977 34,3 2.2 5.08 4.41
April 1977 50.3 4.5 1.64 ~0.01
May 1977 62.4 6.3 5.05 2.10
June 1977 7.1 5.9 3.68 -0.20
July 1977 75.8 2.5 1.55 -0.91
Bear Sutte Yalley (Vale reporting station)
August 1976 72.2 S 0.86 -0.42-
Saptembar 1976 62.3 3.0 0.3 -1.07
October 1976 44.7 -3.7 0.58 -0.32
Movermbar 1976 29.3 -4.3 0.60 -0.05
Dacambar 1976 5.2 2.3 0.3 0.04
January 1977 11.6 -7.8 0.76 0.38
February 1977 33.4 8.9 0.66 0.21
Harch 1977 3.1 5.0 3.63 2.91
April 1977 48.5 2.7 0.91 -1.09
HMay 1977 62.7 6.8 1.41 -1.53
June 1977 70.0 5.4 1.15 -2.66
July 1977 73.9 1.5 1.70 ~0.20
August 1977 6.63m -4.6 4.27 2.99
September 1977 60. 1m 0.8 2.1 0.72
Philip (Haakon County reporting station)
August 1976 75.5 1.8 0.81 -0.81
September 1976 64.0 2.5 0.49 ~0.69
October 1976 46.0 -4.0 0.29 -0.49
November 1976 29.0 5.4 0.06 -0.26
December 1976 23.8 0.4 0.18 =0.12
January 1977 10.2 ~12.2 0.35 0.07
February 1977 32.2 8.9 0.19 -0.12
March 1977 35.8 5.3 2.45 1.80
Aprll 1977 50.7 4.9 1.19 =0.31
May 1977 64.1 7.4 5.05 2.37
June 1977 71.3 5.1 1.69 -2.10
July 1977 75.3m 0.6 2.29 0.58

* Average temperatures and total preclpltation obtalned from NOAA climatolog-
ical data for reporting station nearest the experimental sites.

**Departures from normal are based on records for the period 1941-1970.

m=one to ten days of deta missing for the month.

?ofe: Temperatures are reported In degrees Fahrenhelt and precipltation In
nches.



fTable 1. Contlnued.

Departure
From Norma | *®

Total

Average Oeparrure
Precipitation*

Month & Year Temperature® From Normal**
Ludlow (Harding County reporting statlon)

March. 1977 35.7 8.2 1.40 0.94
April 1977 51.1m 8.7 0.04 -=1.35
May 1977 62.3 9.2 .62 -0.69
June 1977 68.4 6.6 2.44 -1.73
July 1977 71.8 2.1 t.6 -0.24
Spearflsh (Lawhence County reporting statlion)
August 1976 7t.2 0.9 0.52 -1.08
September 1976 62.5 2.9 0.84 -1.07
October 1976 44.5 =5.5 0.77 -0.44
November 1976 33.7 -2.3 ' 0.80 -0.52
Oecember 1976 32.0 3.4 0.35 '=0.42
January 1977 17.2 -7.3 0.55 -0.18
February 1977 36.2 8.4 0.82 0.0%
March 1977 35.3m 3.5 4.29 '2.63
Aprit 1977 49.4 4.8 {.48 -$.09
May 1977 60.6 6.2 2.16 -1.48
June 1977 68.9 6.2 1.93 =2.67
July 1977 72.6 1.6 2.46 0.77
Plainview (Meade County reporting statlon)
August 1976 76.0m - 1.64 -
" September 1976 65.9 = 0.05 =
October 1976 43.8 - 0.10 =
November 1976 30.5 - 0.09 -
December 1976 23.1m - 0.10 -
January 1977 8.4 - 0.40 =
February 1977 30.8 - 0.31 =
March 1977 36.5 - 2.78 -
April 1977 50.4 - 0.81 -
May 1977 64.6 = 3.03 -
June 1977 72.9 - 1.42 =
July 1977 78.3 - 1.32 =
Blson (Perkins County reporting statlon)
March 1977 34.4 - 1.93 1.20
April 1977 49.2 - 0.49 -l.11
May 1977 61.8 - 1.23 -1.30
June 1977 69.0 - 1.81 -2.14
July 1977 72.4 - 4,21 2.16
August 1977 64.7 - 2.07 0.26
September 1977 57.5 - 4.18 2.88
Porcuplne (Shannon County reporting station)
March 1977 37.6 - 3.63 =
April 1977 50.9m - 2.00 -
May 1977 63.5 = 3.46 -
June 1977 71.7 - 2.25 -
July 1977 77.6m = 4,92 -
August 1977 68.3 - 3.34 -
September 1977 65.3 - 1.34 -




Table |. Contlnued

Average Departure Total Peparture
Month & Year Temoerature® From Normal** Preciplftution® From Norma|*®

spres (Zlebach County raporting statlon)

August 1976 75.2 2.6 0.82 -0.76-
Suptsnder 1976 64.23 3.6 0.76 -0.40 .
October 1975 45.3 = =53 0.3I° ~0.56
Novarber 1376 28.6m -4.3 .11 ~0.35
December 1976 22.8 1.3 0.14 -0.19
January 1977 7.5 -8.2 0.32 -0.12
February 1977 30.} 9.7 0.44 =0.02
March 1977 37.6 8.7 2.95 2.22
Aprll 1977 5.7 6.6 0.39 -1.35
May 1977 64.7 8.6 -. 3.06 0.48
June 1977 70.6m 5.7 5.48 : 1,95
July 1977 74.9 - - 1.4 3.16 1,33
Giad Vvalley (Zlebach .County reporting station)
March 1977 35.9n - 1.45 " =
Aprll 1977 49.9 . = 0.75 s
May 1977 63.5m - 3.30 e
June 1977 - 68. tm - 3.85 =
July 1977. 73.0m - 3.24 -

* Average temperotures and' total preclpitation obtalned from NOAA clImato-
loglcal data for reperting statlon nearest the experimental sltes.
*Departures frum normel are based on records for the period 1941-1970.
m=one to ten days of data missing for the month. -
h!b'te: Temperatures are reported In degrees Fahrenhelt and preciplitation
n Inches.
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Table 2. Weather Data - Date of Critical Temperatures and Total Usable..
‘Preclpitation In Countles with Experimental Plots, 1976-77.

Dste of Temperature* Total Usable Molsture®®

Location Fati-First Spring-Last Avq 76-Jul 77 Mar 77-lul 77
Bernett County

(Martin) Oct 15, 76 Apr 5, 77 15.68 12.02
Haakon County

(Ph1l1p) Sep 27, 76 Apr 6, 77 9.02 8.46
Hard1ng County

(Ralph) -— Apr 28, 77 - 8.97
Lawrance County

(Spearfish) Oct 15, 76 Apr 4, 77 9.40 8.20
Meade County

(Vale)#a* Sep 27, 76 Apr 7, 17 6.34 5.54

(Plalnview) Sep 27, 76 Apr 5, 77 7.07 5.81
Perkins County

(Blson) e Apr 13, 77 -= 9, 3gkR¥#
Shannon County

(Porcupine) - Apr 7, 77 - 12, 1QR**#
Zlebach County

(Dupree) Oct 5, 76 Apr 5, 77 11.40 10.91

(Glay Valley) === Agr_ 6, 77 =i 8.33

*  Flrst 28° temperature In Fall or last 28° (n Spring.

*%* Sum of all precipitation where amounts were greater than 0.25 inch or
totalled 0.25 in two contliguous days.

#** vale was used as reporting polnt for Bear Butte Valley even though It
's located In Butte County.

###%Covers perlod 1 March 77 through 30 September 1977.

SMALL GRAIN VARIETY TRIALS

Objectlve: To observe and compare small graln varletles and experimental
stralns for winterhardiness,grain yield, disease resistance, and other
characteristics for area adaptabliity.

Hard Red Winter Wheat

Plots were located In Bennet, Haakon, Lawrence, Meade, and Zlebach countles.
All trlals were seeded In non-fertl|lzed fallow with-a deep furrow drill.
The seeding rate averaged 60 pounds per acre.

None of the locatlons were damaged by hall, but some recelved wind damage.
Molsture was adequate at most polnts during the growing season. The piots
were harvested with a Massey-Ferguson Model 35 self-propelled combine.

*fachine harvested areas contalned a minimum of 150 square feet per sample.

The results from the trlials conducted in 1977 are reported In Tables 3 thru 8.



Table 3. Hard Red Winter Wheat Varlety Performance Test - Bennett County (Martin Alrport) - 1975-77.

Helght Ryst Ppaction? Wheat Stresk Percent  Parcentiéd Test Wt Graln Yield-Bu/A
Wariety { lnchei) Lozl Stam Mosale® Shatter Proteln {{be/Bu) 19792 ¢« )
Lindon _ 32 S MR S 0 13.8 6.7 - 54.9 A
Sage 39 MS R MR 2 14.2 56.2 54.5 42.7
Eagle 35 S R MR 2 15.4 55.7 53.2 38.2
Scout 66 38 S MR MR 2 13.5 57.0 51.4 39.5
Lancota 36 MR R MR 2 14.3 57.0 49.6 31.4+
Gent 41 R R MR 5 15.4 56.0 48.8 38.5
Rall 37 MS R MR 2 13.8 56.8 48.7 —
Agate 40 S R MS .2 15.3 56.8 48.6 34.6+
Homestead 33 S R S 0 14.6 56.7 47.7 36.1
Centurk 35 MS R MS 0 13.8 55.5 46.8 38.9
Vona 30 R R S 0 13.8 53.0 46.7 s
Sentinel 35 S R MS 0 14.9 55.7 4.1 §:37.4 -
Roughr Ider 37 S R S 0 15.2 57.0 43.6 —<= o
Gage 39 MR R S 2 15.3 55.7 43.1 33.8
Stud 40 MR R - 2 5.8 56.8 43.0 29.8+
Kirwin 38 R S MS 2 15.4 56.5 42.8 37.4
Hiplalns 37 MR R S 5 15.6 56.2 42.7 36.5
Bronze 37 MR R S 0 14.8 56.8 42.3 33.3
Winoka 40 S R S 0 13.6 57.7 42.0 35.8
Cloud 35 MR R R 2 15.0 55.7 41.8 39.0
TAM 101 27 S S MR 0 13.7 54.3 41.4 37.8
BuckskIn 37 S R MS 2 12.4 55.2 4.2 37.8
Scout land 37 S R MR 2 15.2 56.8 40.6 27.8+
Lancer 42 S R MS 2 t4.0 56.8 39.7  36.6
Synthetic 36 Mixed R R 0 12.3 56.2 39.3 28.4+
Baca 36 S R MR 2 13.6 56.7 36.8 . 35.2
Trison 36 S S S 0 14.7 55.3 29.5 32.0
LSBBET - 8.5 Bu/h C.V = 1.0 Kverage -~ 51.6

Note: - Yleld datepresentedwithinthe tabteare averages ofthree repilcations. Plot slze was 6' x 50' with 12 tnch

spaced rows. Seeded on 22 September 1976 and harvested on August 11, 1977. Seedlng rate was 60 pounds per acre.

Fallowed soll was cloddy on surface at seeding t1ime.

* Letter Indicates reaction to disease: S-susceptible, MS-moderately susceptible, MR-moderately reslstant,
R-resistant, Tol-~tolerant.

** Proteln content was calculated from Kjeldahl analysis and Is reported on an oven-dry baslis.

+ Two year average only (1976-77).



Tabie 4. Hard Red Winter Wheat Varlety Performance Test - Hamkon County (Phlllp) - 1877,
Helght Rust React|on* Wheat Streak Percant  Percentt® Test Welght  Graln Yle!d
Varlety (1nches)  Loaf Stem salct Shatter  Proteln (Lhs/Bu) (Bu/Acrel
Hiplainsg 33 MR R S 3 15.4 58.0 54.3
Sage 33 MS R MR 0 15.1 58.3 51.0
Rall 32 MS R MR 0 15.0 58.0 51.0
Lancer 33 S R MS 3 15.0 59.5 49.9
. Scout 66 .33 S MR MR 2 14.8 58.3 48.6
Gent '32 R R MR 0 14.9 58.2 48.6
Buckskl!n 33 S R MS 0 15.2 57.7 48.5
Sentlinel 31 S R S 3 15.0 57.5 48.4
Agate 32 S R MS 0 15.3 58.3 48.0
Winoka 37 S R S 0 15.8 58.3 48.0
TAM 101 26 S S MR 0 14.6 57.0 48.0
Cloud 30 MR R MR 2 15.6 59.0 47.6
Synthet ic 32 Mixed R R 3 15.3 57.7 47.5
Gage 34 MR R S 3 16.2 57.3 47.5
Roughrider 36 S R S 2 16.7 59.5 46.1
Baca 32 S R MR 0 14.9 58.7 45.17
Scout’land 32 S R MR 3 15.1 59.0 45.5
Lindon 26 S MR S .0 4. 59.2 44 .4
Centurk 32 MS R MS 0 15.5 57.2 44.4
Home stead 28 S R S 2 16.0 56.0 43.9
Vona 25 R R S 0 14.2 58.0 43.5
Kirwin 32 MR S MS 2 15.6 60.2 43.0
tencota 34 MR R MR 2 16.5 58.0 42.6
Trison 3 S S S 5 14.4 58.8 42.1
Eagle 31 S R MR 0 15.6 58.0 39.2
Brohze 33 MR R S T 1 (o} 16.0 54.5 37.7
Stud MR R — 0 16.6 59 .0 33.9

s o O
[SD{65T - 6.8 BN
Nove: Yleld data presented within the table are averajes of three repllcatlons.

" with 12 Inch'spaced rows.
60 pounds per acre.
. * Letter Indlcates reactlon to dlsease:
reslstant, R-resistant, Toli-tolerant.

Seeded-on September 7, 1976 and haryested on July 22, 1977.
Fal lowed soll was dry requiring se2ed to be placed deeper than normal.
S-susceptlible, MS-moderately susceptible, MR-moderately

c.V. - 5,08

Average ~ 45,9

Plot slze was 6' x 50'
SeedIng rate was

**Proteln content was calculated from Kjeldahi nltrogen analysls and is reported on an over-dry basls.



Table 5. Hard Red Winter Wheat Varlety Performance Test - Lawrence County (Spearfish) - 1974-77

Helght Rust React lon* Wheat Streak Psrcent Percent*# Test Wt. Grain Yleld-Bu/Acre

Variety (1nches) [eaf  Stem Mosalc* Moisture  Proteln (Lbs/Bu) 1977 (4 yr av)
Baca 38 S R MR 8.0 12.7 63.7 58.2 52.3
Bronze 39 MR R S 7.6 12.8 62.7 56.2 5.5
Buckskln 36 S R - MS 7.2 i2.4 62.7 56. 1| 55.1

Lancer 39 S R MS 7.8 1.7 63.5 55.7 52.3

Vona 32 R R S 7.8 13.0 65.2 54.4 e

Scout 37 S MR MR 8.0 13.7 63.7 53.6 54.2

TAM 101 29 S S MR 7.9 15.8 63.0 53.6 48.7
Centurk 36 MS R MS 8.0 12.6 62.7 52.2 56.5

Rall 38 MS R MR 8.4 12.5 64.2 52.0 -

Gent 36 R R MR 7.7 12.9 63.5 51.9 417.8
Homestead 34 S R S 7.2 14.1 62.7 51.7 ==

Sage 38 MS R MR 8.0 14.5 63.7 51.2 54. 1 3
Hiplalns 36 MR R S 6.2 13.9 62.5 49.8 52.3 o
Winoka 41 S R S 7.8 14.8 65.0 49.0 49. | [
Scout iand 38 S R MR 6.2 15.8 63.0 49.0 e

‘Lindon 36 S MR S 8.0 2.3 64.0 48.3 —

Trison 39 S S S 7.5 15.0 63.5 48. | 46.4

-Eagle 36 S R MR 6.9 13,2 63.0 46.2 49,4

Frold 42 S MR S 7.3 13.9 61.7 42.3 -

LSD(05) - 4.5 8u/A C.V. - 4,0% Average - 51.6

Nofe: Yleld data présented within the table are averages of two replicatlons. Plot slze was 5' x 40' with 10

Inch spaced rows. Seeded on September 17, 1976 and harvested on July 18, 1977. Seeding rate was 60 pounds per

at:re.I Soll molsture was sufflcient for germlnation although preclplitation during the late summer was below

normal . :

* Letter Indlcates reactlon to disease: S-susceptible, 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 basls.



Table 6. Hard Red Vlinter Wheat Variety Performance Test - Meade County (Bear Butte Valley) - 1974-77.

Height Rust_Peactlion® Wheat Streak Percent  Percant¥® Test"wt  CGraln Yleid-ByJA

Yorlety {inches) Leaf _ Stem Mosa Ic* Shatter Proteln  (Lbs/Bu) 1977 _(4 yr AV)
Sage 32 MS R MR 0 14.8 58.2 42.6 49.4
Rall 33 MS R MR 0 14.0 53.0 41.8 -
Scout 66 36 S MR MR 5 14.9 59.2 40.9 49.3
TAM 101 28 S S MR 10 15.0 58.0 40.8 47.9
Gent 36 R R MR 0 14.9 56.5 38.8 42.0+
Centurk 34 MS R 3 0 15.2 59.5 37.6 53.0
Homesteed 28 S R S 0 15.9 56.8 37.0 48.6
Trison 35 S S S 0 15.4 58.0 36.5 43.0+
Buckskln 34 S R MS 10 17.0 57.5 36.2 48.4
Winoka 38 S R S 20 15.4 58.8 34.6 41.7
Scoutland 34 S R MR 5 15.4 57.8 32.8 38.4+4
Eagle 30 S R ] 0 15.1 57.0 30.4 46.0
Bronze 34 MR R 5 10 15.2 58.5 30.0 41.8
Hiplatns 35 MR R S 15 12.9 57.5 29.0 44.8
Yona 28 R R S 10 13.7 57.2 28.7 -
Baca 32 ] R MR 10 12.7 57.0 26.1 37.2+
Lancer 37 S R MS 25 14.9 58.5 21.9 49.2
Lindon 32 3 MR S 10 14.2 56.8 19.2 -~
Teton 37 - - - 35 17.6 55.5 16.9 ==
Froid 32 S MR S 10 16.0 56.0 15.4 -
LSD(05) - 5.2 Bu/A C.V. - 7.6% Average - 32.3

Note: Yleld data presented within the table are averages of two repllcations. Plot size was 6' x 50" with 14 Inch

row spacing. Seeded In fallow on September 14, 1976 at the rate ot 60 pounds per acre. Adequate soll molsture was

avallable for germjnation and emergence. Plots were harvested on July 30y 1977.

* Letter Indicates reactlon to disease: S-susceptible, MS-moderately susceptible, MR-moderately reslstant,
R-resistant, Yol-tolerant.

*¥Protein content wes calcutated from Kjetdahl nltrogen analysls and |s reported on an oven-dry basls.

+ Symbol Indicates ¢ two year average (1976-77).



Table' 7. Hard Red Winter Wheat variety Perform;hce Test - Meade County (Plalinview) - 1977

Helght Rust Reactlon* Wheat Streak Percent Percent*¥ Test ﬁblghf Graln Yleld.

-zT-—-

Variety (Inches)  Leaf  Stem Mos!ac* Shatter  Proteln (bs7IY —  "TBu/Acre)
Buckskln 34 S R MS 5 15.4 5 ksl 46.5
Eagle 32 S R MR 10 17.7 58.2 43.0
Komestead 30 S R S 5 16.0 58.0 42.6
TAM 101 25 S S MR S 15.4 56.5 42.6
Hiplalns 32 MR R S 10 16.1 59.2 42.4
Sage 32 MS R MR S 15.8 57.0 41.4
Gant 310 R R MR 10 15.4 58.0 39.7
Rall 28 MS R MR 10 V531 57.0 39.7
Vona 25 R R S 5 14.8 57.0 39.4
Baca 34 S R MR 10 15.8 57.5 38.8
Scout 66 34 S MR MR 5 5.7 57.0 38.8
LIndon 25 S MR S 0 [4.6 57.7 37.6
Centurk 31 MS R MS 0 14.4 58.5 37.2
Trison 31 S S S 0 15. 1 58.0 37.2
Lancer 34 S R MS 5 15.4 60.0 36.2
Scout land 32 S R MR 5 16.2 57.7 35.0
Winoka 36 S R S S 15.9 57.0 32.1
Bronze 32 MR R S 5 6.1 56.2 30.6
Frold 34 S MR S 10 17.1 54.5 29.4
' Teton 38 - - - 15 15.7 54.0 28.2
LSD(Q5) - 13.7 Bu/A C.V. - 17.2¢% Average - 38.0

Nete: YIiold Cota presentad ulfhln tlie table are averages of two replicatlions. Plot slze was 6' x 50' with 12
inch row spacing, Seeded |n fallow on September 17, 1976 at the rate of 58 pounds per acre. Soll molsture was
adequate for germinatlon and emergence. Flots were harvestud cu July 29, 1377,

* Letter Indlcates reactlon to dlsease: S-suscaptible, MS-radarntely susceptible, MR-moderztaly r=alstant,
R-reslstant, Tol-tolerant.

**proteln content was calculated from Kjeldahl nltrogen analysls and Is reported on an oven-dry basis.



Table 8. Hard Red Winter Wheat Vartety Performance Test - Zlebach County (Dupree) ~ 1976-77,

Helght  Rust Reactlion® Wheat Streak Parcent  Pgreentd Test W Graln Yleld-Bu/A

-E‘-d-

¥orlety {inches) Leat 5tem Mosalc* Molstura Protsin (Lbs/Bu) 1927 {2 vr av)
Ral | 29 MS R MR 12.4 13.0 58.2 30.1 -
tancota, 28 MR R MS 12.1 15.7 57.0 26.6 35.4
Lancer 30 S R MS 12.0 13.8 58.0 24.2 38.4
Sage 24 MS R MR 12.9 15.0 56.2 24.1 37.0
Centurk 24 MS R MS 11.8 14.2 57.5 23.4 36.3
Sentinel 24 S R S 12.1 13.8 56.7 22.9 34.6
Eagle 26 S R MR 11.9 15.9 58.0 22.8 33.4
Kirwin 21 MR S - 12.5 15.4 58.5 22.3 33.4
Scoutland 26 S R MR 12.0 15.9 56.2 21.2 32.8
Gent 23 R R MR 12.4 15.0 56.5 20.9 33.3
Trison 26 S S S 13.2 13.1 56.5 20.8 31.8
Scout 66 24 S MR MR 11.8 15.0 57.5 20.7 35.6
Cloud 25 MR R MR 13.0 15.4 57.5 20.6 28.7
Buckskin 29 S R MS 13.4 15.1 57.0 20.4 35.1
Hiplalns 26 MR R S 12.2 15.2 56.7 20.2 32.4
Winoka 32 S R S 13.7 13.8 57.0 20.0 33.3
TAM 101 22 S S MR 13.2 12.8 55.2 20.0 31.6
Lindon 20 S MR S 11.9 15.0 58.5 18.0 —
Bronze 28 MR R S 12.6 15.6 55.7 17.2 24.3
Agate 26 S R MS 13.8 15.1 55.0 16.3 -
Gage 22 MR R S 12.7 15.1 .56.5 ° 15.7 28.7
Home steed 20 S R S 13.5 15.8 54.7 15.2 30.7
LSD (05) - 5.2 Bu/A C.V. - 11.9% Average -~ 21.1

Note: Yleld data presented within the table are averages of two replicatlons. Plot slze was 8' x 50' with 13.5

Inch row spacing. Seeded. In fallow on October 4, 1976 at the rate of 45-60 pounds per acre. Plots were harvested
on July 20, 1977 with a MHF SP-35 combine.

* Letter lndlcates reactlon to dlsease: S-susceptible, MS-moderately susceptible, MR-moderately resistant.
R-resistant, Tol-tolerant.

**Proteln content was calculated fram KJeldehi nitrogen anelysls and Is reported on an oven~dry basls.
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DISCUSSION:

Winter wheat plots In Bennett county (table 3) produced an excellent grailn
yleld. The average, 5!.6 Bu/Acre, was conslceratly higher than those of the
last 3 years. The precipifation In the fall of 1976 Was above normal which
resulted In good germination and emergence of vigorous seed!lings. Spring
molsture was excellent with heavy snow in March, and above normat rain In
May. Follage was heavy and heads were well fiilled with plump kerneis. Test
welghts were reduced by several pounds because of equipment problems which
delayed harvest untd| several weeks affer the. grain was mature.

The trlal {n Haakon counfy (tabte 4) was seeded In mld September 1976. Soll
molsture was very limited resulting In poor germination and emergente. Heavy
sfiow in March and good rains in May resulted In heavy tillering and conse-
quently good graln yleld at harvest.

The varlety demonstration 6Io+s In Lawrence county (tdble %) were seeded on
September 17, 1976. Soil molsture was limiting during the germination and
amergence period. However, good molsture durlng March prov ided a resarve for
the rest of the season. The ylelds were excellent with th& averaZe balng
higher than those of the last two years, and equal to that ot 1974, Tho qual-
Ity of the graln was very good with weight per bushel ranging from 65.2 pounds
to 61.7. Harvesting was completed Immedlately after the wheat matured. and
that factor helped to malntaln the high- test welghts which are lost I the
gralin recelves rain and kernel wetting after It is mature.

Two trlals were conducted In Meade county. The plots In Bear Butte Valley
(table 6) were seeded In mid-September and had adequate soll molsture avall-
able. Gemminatlon was good and emergence uniform. Spring molsture was above
norma| contributing to the vigor and. health.of the-plants. Lack of mofsture
during May, June, and July resulted In a yleld average of 32.3 bushels per
acre. The test welghts which ranged from $5.5 pounds per bushel up to 59.5
were reduced because of raln which fell between maturity and harvest.

S 3§ =
The frial In eastern Meade counfy near Plalnvlew (table 7) was seeded sev~
eral days later than the one In Bear Butte Valley. The soll and soll mols=-

ture conditlons were adequate, consequently germination and emergence oc-

-curred within a few days. Winterkll! was not noticeable even in the most

non-hardy varlietles. Ralnfail, during May helped the plants to develop !arge
heads. Molsture during June and early July restricted growth so that pro-

" teln content was higher than normal. Grain yleld averaged 38 bushels per

acre-wlth. bushel welght ranging from 54.0 pounds up to 60.0 pounds.

- The winter wheat varliety performance test In Zlebach county (table 8) was

not seeded untl! early Octcber. The deilsy w»as due tu an extveme shutrge

" of soll molsture. Although stands wenre gred, The plants showed @ genaral

lack of -vligor which Is assoclated wiith poor crown development durimng the

" fall growlng perlod. . Ralnfal! during the spring previded the molsture

1

necessary for plant growth and grain devaeloptunt which resulted In &n
-average yleld of 2I1.l1 bushels per acre. Tha Yisid was Cinsiderahly lowse
than those of 1976 as Indlcated by the 2 year average. Graln quallty was
nearly normal with weights per bushel In the upper fifties and proteln
content-varylng from 12.8% up to 15.9%
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Hard Red Spring Wheat
Plots were seeded at five locations In four counties !n 1977. The trlals con-

ducted in Bennett, Harding, and Meade countlies were seeded In fallow, whille
Zlebach county was In spring gralin stubbie. The seeding rate was 60 Ibs/acre.

Table 9. Hard Red Spring Wheat Varliety Trial - Bennett County(Martin),{975-77

Halght Test Weight Grain Yield-oulAcr
varlaty (Inches) (Lbs/Bu) 1977 (3 yr ov)
Som dwart
Funk's w444 24 55,2 20.2 -
Prodax 26 51.6 20.1 18.4
Bounty 208 26 53.8 19.4 18.5
Profit 75 25 54.5 19.4 18.4
WS 1809 24 54.4 19.0 15.7
Protor 25 53.6 18.2 15.8
WS 25 26 53.6 16.3 -=
Olaf 26 54.0 15.1 17.1
Era 26 53.5 14.5 5.9
Kitt 25 52.8 14,7 15,1
Standard
WS 54 31 54, 4 19.6 -
Butte 32 54.1 16.7 -
Nowesta 30 52.2 15.0 15.0
Waldron 32 52.8 14.9 16.1
Ellar 33 53.8 14,2 15.0
TS0(05Y = 5.1 Bu/A Mean - 7.2 6.4

Note: Plots were seeded on May 3 at 60 pounds per acre. Row spaclng was
8 Inches. Harvesting was compieted on August 17.

Table 10. Hard Red Spring Wheat Variety Trial - Harding County(Buffalo), 1977

Test Welght Grain Yleld

Variety (Lbs/Bu) (Bu/Acre)

Somlowarf
Era S51.5 1.8
Protor 53.8 11.0
Kitt 48.8 9.0
Olaf 53.5 8.3
Profit 75 54.2 6.4
WS 25 49,5 5.7
Funk's w444 52.7 4.8
WS 1809 52.5 4.8
Bounty 208 47.5 3.8

Standard
Waldron 46.0 8.8
WS mp54 55.0 6.6
Ellar 50.7 6.6
Nowesta 49.0 5.0
Butte 49.8 2.9
LSD(05) - 2.1 Bu/A Mean -~ 6.8

Note: Plots were seeded In failow In Spring of 1977. Each plot consisted of
5 rows spaced 8 Inches apart. Harvesting was compieted ori August 3.
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Table !i. Hard Red Spring Wheat Varlety Trial - Meade County(Bear Butte
Val ley), 1976-77.

vari (l:ei%hf’ Test I;Jeighf Grain YIeId-Bu/Acr?
nches (Lbs/Bu) 1977 {(Z yr av
%ldwarfs
WS 25 27 56.8 3.3 39.8
Protor 26 55.3 3.0 40.4
Profit 75 25 56.3 29.2 39.8
Bounty 208 24 55.3 26.5 40.1
Prodax 25 53.0 25.8 35.2
Olaf 27 55.0 24,2 36.7
WS 1809 25 54,2 22.4 34.6
Funk's w444 23 55.2 21.9 i
Era 26 52.2 21.8 33.6
Kitt 25 48.0 17.7 28.8
Standard

Waldron 30 55.3 26.6 38.6
WS 54 - 34 55.7 25.8 —
Butte 31 55.2 24,5 -
Ellar 32 53.7 23.9 37.9
Nowesta 31 54.0 21.3 32.8
LSD (05) ~ 6.4 Bu/A Mean = 24.9 36.5

Note: Plots were seeded In fallow on Aprll 27. Row spacing was 12 Inches.
Harvesting was completed on July 30 with a seif-propelled plot combine.

Table 12. Hard Red Spring Wheat Variety Trlal - Meade County (Plalnview),

1976-77.
Height Test Welght Graln Yield-Bu/Acr
Vartaty (Inches) (L bs/Bu) Lk (2 yr sv]
Semidwarts
Bounty 208 25 55.2 28.7 28.0
Prodax 28 51.2 27.9 32.8
Protor 28 54.3 27.7 27.8
Profit 75 29 54.5 27.6 29,1
WS 25 27 52.7 25.8 30.1
Funk's w444 25 56.0 23.1 -
Era 28 50.0 22.7 30.8
WS 1809 26 50.2 20.1 25.4
Olaf 29 53.0 19.0 25.5
Kit+t 29 47.0 17.9 24,6
Standard

WS 54 34 53.0 21.6 -
Nowesta 34 54.3 21 .5 28.4
Ellar 36 54.0 <0.2 20.4
Butte 32 53 .2 19.5 -
Waldron 36 53.0 19.4 28.3
LSD(05) - 8.2 Bu/A Mean - 22.9 27.6

Note: Plots were seeded In fallow on Aprill 27. Row spacing was 12 Inches.
Harvesting was completed on July 29 with a self=propelled plot combine.
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Table 13. Hard Red Spring Wheat Variety Trial ~ Zlebach County(Giad Valley)

Helaht Test welght Grain Yield-bu/Acre
Variety (I nches) (Lbs/Bu) 197 (2 yr av)
Sem! dwarf
Proflit 75 21 59.6 16.9 15.1
Prodax Ie 5C.5 16.2 -
Era 21 60.5 16.0 14.6
Bounty 208 17 59,2 15.4 15.4
Funk's W444 20 58.6 14.9 -
WS 25 20 58.8 14.0 —
WS 1809 20 56.0 13.8 14.3
WS 54 20 6l. I 13.2 --
Protor 19 59.0 t2.9 12.4
Kitt 18 57.8 9.6 10.0
Olaf 18 59.0 9.2 10.7
Standard Keight
Butte 23 60.9 16.4 -
Nowesta 22 57 .4 14.0 12.6
Ellar 21 58.0 10.5 9.8
Wai dron 19 57.9 10.5 10.6
LSD(05) - 5.7 Bu/A Mean - 13.5

Note: Plots were seeded on April 27 at 60 pounds per acre. Row spacling was
8 Inches. Soll molsture was not adequate for unlform germination and emerg-'
ence. Harvesting was completed on August 5 with a MHF SP35 combine.

The spring wheat varlety trlals conducted in 1977 .varied considerably from
previous years. In Bennett county (table 9) the average of 18.2 busheis per
acre was a bushefl above the 1965-1970 mean yleld as reported by the Crop and
Liveatock Raporting Servico. ‘hen compared to the 3 year average of 1975-77,

hay were the same to silightly hlgher tut varied with varteties. The 1977
st was probsbly reduced by saveral bushels because of the late pilanting
data of May 3, Thli was due to the late heavy snow which prevented t1!lage
angd seedinp at an earlier date.

In Harding county (table 10} the yields were about one-third of the average
for the perlod 1965~70. Ralnfall during the spring season was much below nor-
mal. With |Iimited sol! molsture and above normal temperatures the plants were
under severe stress and had |imlted crown development. Without tlilering the
yield potentlal was restricted, and the resulting yieids ranged from 11.8 to
2.9 bushels per acre.

At Bear Butte Valley in western Meade county the average yleld (table 1) was
slightiy more than haif that of 1976 (45.1), and only slightly below the aver-
age for the years 1974 and 1975. The 1977 average,which was 24.9 busheis per
acre, Is 4 bushel above the mean for the years 1965-1970. A study of the pre-
ciplitation record (table 1) indlicates betow normal preclplitation during the
entlre spring growing season. In view of that alone,It would appear the
spring wheat varietles utillized the available moisture qulte efficlently.

The study at Plainview (table t2) which averaged 22.9 bushel per acre was
slightly below the two year average (1976-77). At this location there was



also molsture stress due to low preclpltation during the preceding fall and
winter. The molsture stress Is also evldent from the low Test Welghts.

The spring wheat at Glad Valley was grown on contlnuous cropped soll which

had no reserve molsture and only |Imlted ralnfali during the growlng season.
Molsture stress was evident durlng the entlre season because of short plants
and ifimlted tillering. However, those plants which produced heads also had
good quaflty grain as evldenced by the test welghts which ranged from 57.4

to 61.1 pounds per bushel. The results of this study are reported In table 13.

Durum Wheat

Durum wheats were compared In four separate trials In 1977. The results are
reported In Tables 14 through 17. The dliscussions which pertain to the Hard
Red Spring Wheat trials also describe the condltlons which Influenced the
durum wheats at respectlve locations. Graln ylelds of the durums were silght-
ly lower than the Hard Red Varletles. However, durum varletlies had higher
welght per bushel tests than dld the Hard Red Spring Wheats.

Table 14. Durum Wheat Varlety Trlal - Bennett County (Martin), 1975-77.

Helght Jest weignt Graln Yield-pu/Acrs
Varisty { I nches) ~ {Lbs/Bu) 1977 (3 yr av)
Rugby 34 56.9 16.3 22.6
Botno 35 55.5 15.8 14.5
Rolette 34 56.4 15.6 15.0
Ward 34 56.5 15.0 15.4
Crosby 36 55.9 14.9 {15) 574
Cando 26 54.8 14.2 16.0*
LSD{BET = H.S. Maan - 15.3

* 2 year average only (1976-77)

Note: Replicated plots were seeded on May 3. Plot slze was 4" x 25' with 8
Inch spaced rows. Seeding rate was 60 pounds per acre. They were harvested
with a self-propelled plot comblne on August 17.

Table 15. Durum Wheat Varlety Trlal - Meade County (Bear Butte Valley), 1977.

He lght Test Welght Graln Yleld
Var| ety = (1nches) (Lbs/Bu) (Bu/Acre)
Rolette 33 59.5 28.8
Botno 34 57.8 26.9
Crosby 34 57. 2 25.4
¥ard 33 58.0 24.6
Cando 24 58.0 23.5
Rugby 36 56.8 22.5
LSD(05) - 4.1 Bu/A Mean - 25.3

Note: Plots were seeded on Aprll 27. Seeding rate was 60 Ibs/acre. Plot
slze was 6' x 25' with a 12 inch row spaclng. Harvesting was completed on
July 30 with a sel f-propelled plot comblne.
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Table 16. Durum Wheat Varlety Trial - Meade County (Plalnview) , 1977.

Helight Test Melght Graln Ylaid
Variety ( Inches) (Lps/8u) (Bu/Acrs)
warg- — 35 53.3 24.1
8o ino = 5 56.0-L. 23.0
Rugby - .i 34 53.2 21.9
Cando - 27 47.0 21.4
Rolette . 34 57.0 21.3
Crosby % 35 48.6 21.3
LSD(RS) - 1.S. Mean - 22-4

Note: Plots were seeded on Aprii 27. Seeding rate was 60 Ibs/acre. Plot
slze was. 6' x 25' with a 12 Inch row spacing. Hervesting was completed on
July 29 .with a self-propelled plot combine.

Table 17. Durum Wheat Variety Trlal - Zlebach County (Glad Valley), 1976-77.

Helght Test Uelght Graln YIQI%-B_uZAcro
varietv ___(inches) {Lbs/Bu) 1977 Jeov).

Ward 19 59.0 12.4 11.4
Botno 21 59.5 11.9 ~-12.8
Rolette 21 59.9 11.7. 12.0
Crosby 22 56.2 10.7 1.5
Cando 20 59. 2 10.0 10.8
Rugby 20 59.1 9.6 9.6
LS0(05) - 4.6 Bu/A Nean - 11.1

Note: Replicated plots were seeded on April 27. Plot slze was 5' x 25' with
8 inch spaced rows. Seeding rate was 60.pounds per acre. Soll moisture was

not adequate for unlform-germlination and emergence. Harvesting was completed
on August ‘4 with a MHF SP35 comblne.

Oats

Oat varlety trlals were conducted on a cooperative basls at five locations
In 1977. Three of the sltes were on fallow, one on spring wheat stubble, and
one on a comblinetlon of wheat stubble and fallow.

The ylelds of Oats In the 1977 studles closely allgned with the 1965-1970
averages, except In _the case of Ziebach county. In both Bennett (table 18)
and Meade (tables 20 & 21) counties, where the plots were iocated on-fel low,
the mean yleld for 1977 was sltghtiy above the six year average, whiie in
Ziebach county (table 22), whlch was located In stubble, the mean for 1977
was less than half of the six year average.



Table 18. Oat Varlety Trial - Bennett County (Martin), 1976-77.

Seed Height  Test Welght Gralp Ylale-Bu/Acre
Yoriety Cotor { Inches) (L bg/8u) 1972 (d yr av)
Wright - Ivory 37 34.4 48.3 42.8
Bates Dark 30 33.9 47.3 ==
Noble Yel low 31 32.8 44.9 40.4
Spear White 32 32.5 43.5 42.8
Lang Yellow 30 30.2 42.8 -
Stout Ivory 29 33.2 41.5 40.4
Multlilne M=73 Yellow . 33 32.9 40.9 =
Astro White - 29 31.2 39.4 38.0 -
Otee lvory 29 33.8 38.8 34.9
Muittillne E-77 Yel low 35 32.4 38.4 e
Froker Yel low 36 32.0 38.4 38.2
Lyon White 36 30.9 33.3 -
Nodaway 70 White 33 33.5 32.6 38.0
Chief Yel low 34 31.9. 32.3 33.0
Dal | vory 31 32.9 31.6 33.5
Burnett lvory 35 33. 1- 31.3 34.7
Diana - Ivory 31 33.5 27.9 32.3
LSD(05) ~ 13.8 Bu/A 38.4 -37.4

Note:

Plots were seeded on May 3.

Plot slze was 5' x 25" with 8 Inch rows.
Harvesting was caompleted on August 17.

Table 19. Oat Varlety Trials - HardIng County, 1977.
ContInuous_Cropplng Faliow C

Varlety Test Wit-Lbs/Bu Ymm—aT Test wi-Lbs/Bu E'iuld-&g__
Astro 28.0 15.6 28.5 47.3
Froker 355 22.4 33.2 46.1
tyon 30.5 21.4 29.5 45.4
Wright 28.0 24.3 29.8 43.4
Bates 30.5 16.5 32.0 43.4
Diana 30.0 7.8. 31.0 40.7
Noble 34.0 14.1 31.8 40.1
Burnett 32.0 14.6 3.0 36.8
Spear 29.0 13.6 32.2 34.4
Nodaway 70 23.5 8.8 34.2 28.7
Stout 32.0 7.8 29.0 27.5

Average 15.2 39.4
Note: Plots were seeded In both stubble and fallow In Spring of 1977. Each

plot consisted of 5 rows spaced 8 Inches apart.

August 3.

Harvesting was completed on
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Table 20. Oat Varliety Trial - Meade County (Bear Butte), 1975-717.

Teod HeTght Test Welght Graln Yield-Bu/Acre
Varlety Color ( Inches) (Lbs/Bu) 1977 (S yr av)
Lang Yel low 29 31.0 54.6 78.0°
Bates Oark 30 28.0 45.9 =
Otee lvory 30 26.8 45.7 61.3
Stout I vory % 28 35.0 45.4 79.9
Multlilne E-77 Yel low 32 31.0 45.4 -
Nodaway 70 White 33 32.7 45.9 82.6
Spear White 32 35.8 44.8 67.4
Lyon White 37 31.5 44.2 60.2
Noble Yol low 30 30.2 44.2 77.9
Multlitne M=-73 Yel low 33 35.8 43.4 55.5
Burnett lvory 33 30.7 39.8 70.6
Astro White 26 27.2 39.5 65.1
Wright | vory 34 31.3 39.1 75.7
Dlana Ivory 32 32.8 38.7 64.7
Froker Yel low 33 31.8 37.0 70.6
Chief Yel low 33 30.2 34.7 73.3
Dal Ivory 29 30.2 31.4 - 66.9
EsD(T5) - $1.0 BuZA Mean - 45.4

Note: Plots were seeded on Aprii 27. Plot size was 6' x 27' with 12 Inch rows.
Harvesting was completed on July 30.

Table 21. Oat Varlety Trial - Meade County (Plalnview), 1976-77.

Seed Helght Tast Walght Grain Yield-Bu/Acre
Yoriaty Color __ (lincha=) (Lbs/Bu) 1977 (2 yr ov)
Lang Yellow 28 31.3 g2 50.8
Bates Dark 30 33.0 46.2 —
Burnett lvory 31 32.8 43,2 46.6
Noble Yel iow 28 32.0 39.0 49,
Astro White 26 29.0 38. 1 43.4
Stout Ivory 26 32.0 37.8 39.9
Multlline E-77 Yet iow 30 34.5 37.2 -
Diana ivory 30 33.8 37.2 37.8
Otee lvory 29 34.2 36.9 43.0
Mult1)ine M=73 Yel low 31 33.3 36.9 35.6
Froker Yel low 32 31.2 36.9 40.2
Nodaway 70 White 29 33.0 36.7 44.0
Wright Ivory 33 34.2 35.4 42.2
Spear White 31 31.7 34.8 40.8
Dal lvory 3 33.2 33.5 39.6
Lyon White 33 29.7 32.7 37.6
Chiet Yel low 30 31.2 32.3 35.2
LSD(05) - 12.2 Bu/A Mean - 38.0

Note: Plots were seeded on Aprll-27. Plot slze was 6' x 25' with 12 Inch
rows. Harvestlng was completed on July 29.
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Table 22 Oaf Varlefy Trlal - Zlebach County (Gfad Valfey) ~ 1976=77.

Seed Malght  Test Welght Gea ﬁ._ﬂeld—%’.“c"
Variety “TSlor  (Inches) -- (Lbs/Bu) (2 yr av)
Lang Yol low 9 "37.5 27.2 25.0
Noble Yel low 20 38.8 19.1 17.0
Stout vory 20 36.8 18.4 16.2
Lyon White 22 38.8 17.7 16. 1
Wright ivory 18 40.5 17.4 18.7
Nodaway 70 White 22 40.6 17.0 14.2
Multillne E=77 Yel low 23 36.7 16.3 =
Bates Dark 15 37.8 15.6 =
Spear White 20 39.8 15.6 14.6
Otee Ivory 20 39.2 15.3 15.3
Burnett I vory 19 40.6 14.0 14.5
Froker Yol low 19 39.2 13.9 14.9
Chief Yel low 20 38.0 13.0 12.8
Daf | vory 16 40.0 12.9 14.6
Astro White 14 36.5 12.2 15.2
Dlana ‘ Ivory 20 38.9 12,2 12.4
Muit11lTne M=73 Yol low 20 38.4 9.5 11.4
LSD(0S) - 8.2 Bu/A Mgan - 19.7

Note: Plots were seeded on Aprll 27 at 64 pounds per acre. Row spacing was
8 Inches. Soll molsture was not adequate for unlform germination and emer-
gence. Harvesting was completed on August 4 with a MHF SP35 camblne.

In Harding county (table 19) where plots were located on both fallow and con-
tinuous cropped land, the ‘mean of- the two treatments approached the six year
average. However, the yields from the fallow protion averaged 140% of the

six year mean whereas the yfelds from contlinuous cropplng were only 555 of the
six year mean.

The slx year average ylelds were obtalned from the Historlc Estimates com-
plled by the Crop & Llvestock Reporting Service and are as follows: Bennett -
34.0 Bu/Acre, Harding - 27.8 Bu/Acre, Meade ~ 37.6 Bu/Acre, and Zlebach -

37.3 Bu/Acre.

An Inspection of the preciplitation records for the experimental sltes show
subnormnal rainfall for most of the previous season. Consequently, when spring
ralns flnally arrlved they were primarily utlllzed for soll molsture recharge
rather than for plant growth.

¢

Spring Barley

Spring barley varleties were compared at fiva |ocations In 1977. In Bennett
county (table 23) they were grown in fallow. [#aavy snow In April delayed

seeding untl} early May. "In addition to lata plenting, temperatures were
above normal and few tillers were formed. The average yleld was below the
1965-1970 average of 32.0 bushels per acre.
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Table 23. Spring Barley Varlety Trlal - Benhett County (Martin), 1976-77.

Helght Test_Welght Grein Yle!d-Bu/Acre
Varlety { Inches) tLbs/ a7 — {2 yr 2v)
Beacon* 310 e 43.3 i 36:3 29.9
Primus 11 34 44.4 30.6 28.0
Prllar 34 43.4 28.0 24.4
Larker* 34 43,1 27.4 27.2
Morex 32 43.0 24.9 -
LSD(05) - 11.2 Bu/A Mean - 29.4

*Approved for malting.

Note: Replicated plots were seeded on May 3. Plot size was 4' x 25! with

8 Inch spaced rows. Seeding rate was 72 pounds per acre. They were harvested
with a self-propelled plot combine on July..26.

In Harding county (table 24) the plots were grown on fallow but the soll
was dry because of subnormal ralnfall. Alr temperatures were consl derably
higher than normal and these two factors contributed to few tlllers, short
straw, and low ylelds. The test average of 15.2 bushel per acre was about
-hel$-of the 1965-1970 average of 31.2 bushels which was reported by CrOps
and .Llvestock Reporting Service. ;

Table 24. Spring Barley Varlety Trlal - Harding County, 1977.

Test Welght Graln Yleld
Varlety (Lbs/Bu) (Bu/Acre)
‘Bonanza* 42.5 25.6
Steptoe 37.Q 17.4
Prilar 44.0 14.6
Larker* 39.8 14.0
Morex* 41.2 13.2
Primus {1 41.5 12.0
Vanguard 46.0 9.6
‘Approved for malting Moan = 15.2

Note:;" Plots were seeded on fallow In spring of 1977. Each plot conslsted
of 5 rows spaced 8 Inches apart. Harvesting' was completed on August 3.

In Meade county (tables 25 & 26) both trlals were seeded In fallow on
April:-27. The late arrival of warm weather and subsequent above normal
temperatures greatly Infiuenced the plant responses. The results indicate
both sltes were under molsture stress during the {atter part of the grow-
Ing season with welght per bushel values much below the normal 48 pounds
per bushel.

The barley varlety trlal In Zlebach county {table 27) was grown on contlin-
uouslty cropped land. The soil was very dry not only as a result of the
previous crop but also because of the lack of raln durlng the prevlous summer,
fall, and winter. Few tillers developed and heads were small but the gralin
produced was of falr quallity with welghts per bushel measurements nearly up
to 43 pound standard weight.



At

Table 25. Spring Barley Varlety Trial - Meade County (Bear Butte Valley),

1974-76-77.

Helght Pareent Test Welght Graln Yield-Bu/Acre
Variety (Inches) Lodgtng (Lbs/Bu) 1977* (3 yr av)
Primus || 27 30 35.0 68.1 59.1
Larker*¥ 28 10 "35.0 57.1 59.1
Morex 29 . 40 32.0 94.6 s
Prllar 30 15 34.5 51.3 52.9
Beacon¥* 30 10 31.0 38.7 50.0
# ‘Non-replicated dafa Mean - 54.0

"‘*ppruvad for malting

Note: Plots were seeded on Aprii 27. Plots were 6' x 25'.with 12 Inch spaced

rows. Seeding rate was 72 pounds per acre. They were harvested wilth a sel f-
propel led plot combine on July 30.

Table 26. Spring Barley Varlety Trial - Meade County (Plainview), 1977.

Helght Percent Test Welght Grain vield
Varigty (Inches) Lodalng (1bs/8u) {(Bu/Acce)
Larker* 26 28 .2 18.6
Primus 11| 24 20 37.0 18.2
Pritar 25 25 37.2 17.9
Beaco n* 24 22 36.7 16.9
Morex 27 35 35.8 16.7
L30(0S) = 4.5 Bu/A Mezn - 17.7

*—approved for malting
Note: Repllcated plots were seeded on April 27. Plats were- 6! x 25' with

12 Inch spaced rows. Seeding rate was 72 pounds per acre. They were har-
vested with a self-propelled combine on July 29. S

Teble 27. Spring Barley Vartety Trlial - Zlebach County (Glad Valley), 1976-77,

Helight Rurcent Yoct H'nt?m Braln Y1ald-Thi/Acre
varlaiy { L nches) Lodgling {Lbs/Bu 1977 2 yr av
Primus |1 i8 4 46.8 14.5 16.0
Morex 19 9 46.4 14.0 -
Larker* 18 2 47.5 13.4 16.2
Priiar 19 4 47.0 11.8 14.6
Beacon® 16 1 46.8 11.6 13.0
LSD(05) - N.S. Mean - 13.1

*Approved for malting
Note: Rep!lcated plots were seeded on April 27. Plots were 5' x 25' with
8 Inch spaced rows. Seeding rate was 72 pounds per acre. They were har-

vested on August 4 with a self-propelled plot combine. Soll molsture was
not adequate for uniform germination and emergence.
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- o Triticales \

Three Varfefy trisis wers conducted in 1977. All were s8ded on fa low. The
fest In Hermatt counfy (table 28) eonialned only spring types and. hed ample
rolstura from thst stored by fa)lowlng, heavy late spring snow, and good

reln during May. Malsture durlng June was near normal with July below normal.

The cambiration of tamaerature and molsture produced good graln ylelds but
ey were of low quolity. ,

T?ble 28. Triticale Varlety Trial - Bennett County (Martin), 1976-77.

Helght Test weight Grain Yisld-Lbs/Acre
Varlety {Inches) (Lhg/Bu) 19 2 yr ay)_
Triticales 419 35 44 .8 2885 2006
Tritlcales 418 35 44.8 2759 1903
Triticales 203 9 44.1 2677 1737
Triticales 204 34 43.4 2467 1733
LSD(0S) - N.5. liean - 2697

Note: Replicated plots were seeded on May 3. Plot size was 4' x 25' with 8
Inch spaced rows. Seeding rate was 50 pounds per acre. They were harvested
with a self-propelled plot cambine on August 17.

In Meade county (tables 29 & 30) the trlals included a winter type In eddl-
tlon to the spring types. The low ylelds and poor test weights were prob-

ably. Influenced by the above normal temperatures, below normal preclpttation,
and short growing season.

Table 29. Trlticale Varlety Trial - Meade County (Bear Butte Valley), 1976-77.

Height ~ Test wWelght® Graln Vield-Lbs/Acre
Variety (Inghes) {Lb5/Bu) 1977 2 yr av!
Spring Type
Triticales 203 35 44.3 1373 1555
Triticales 419 36 42,2 1243 1507
Triticales 418 38 41.7 1133 1457
Tritlcales 204 39 41.5 1090 1623
Winter Type
Triticales 131 42 48.5 1306 ———

[SD(05) - 200 Ibs/acre
¥ Standard test welght Is 48 pounds per bushel.
Note: Repllcated plots of spring types were seeded on Aprif 27, 1977.

Winter type was seeded on September 14, 1976. Seeding rate was 50 pounds
per acre. Harvesting was completed on July 30, 1977.
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Table 30. Trlticale Variety Trial - Meade County (Plalnview), 1977

Halght Percent Test Welght™ Grain Vield
Varle%y (+rches) Llodglng (Lbs/Bu) {Lbs/Acre)
pring Type
Tritlicate 203 4] 25 40.5 1404
Tritlcale 418 43 32 40.0 1336
Triticale 204 42 25 38.7 1288
Triticale 419 al 22 40.3 1016

Winter Type
Tritlcale 131 38 - 48.8 1402

LSD (05) - 247 |bs/acre

* Standard Test Weight |s 48 pounds per bushel.

~Note: Replicated plots of spring types were seeded on April 27, 1977.
Winter type was seeded on Sgptember 17, 1976, Seeding rate was 50 pounds

per acre. Harvesting: was completed on July 29, 1977."

SORGHUM VARIETY TESTING
Graln Sorghum

Objective: To compare the performance of graln sorghuh’hybrlds and varletles
for yleld and other agronomic cheracterlistics.

A graln sorghum varlety trial was seeded In Meade county In 1977. [ncluded
were a number of tlnes which exhlblted a cold tolerance In the seedllng stage,
and others which had elther a resistance or a tolerance to green bugs. The

commerclal varleties varled In maturlity from short season, or very early,
to medium,

The quallty of the grain obtalned from this study was very low. The lateness
of seedlng resuited in heading occurring during the hot dry perlod-of August.
The consequence was dormancy because of drought stress. in those plants which
were able to produce heads, poltlnation and seed set was very poor.

Rain durlng the late summer resulted In production of new shoots, but cool
temperatures reduced the growth rate. The secondary heads did not polllnate
untll late September, or early October. At the time of harvesting some of
the plants were stii| polilnating, and seed varied from hard dough to milk
stage.

A grain sorghum variety trial was also seeded in Perkins county In 1977,

I+ contained the same entries as the study in eade county. The piots were
seeded on June 20, A heavy shower whlch occurred prlor-to emergence resultad
In heavy crusting. The seedlings were unable to penetrate the crust and as

a resuit stands were very poor. The trlal was observed throughout the growing
season but was not harvested.

9
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Table 31. Graln Sorghum Varlety Trlai - Meade County - 1977 -

Hetght Maturity®  Test walght Grain Yield
Brand & Varlsty_ _ (tnches) {1-5) {Lbs/Bu) (By/Acre)—
Pioneer 894 32 2 52 49.7
SD 75005 35 2 50 49.7
Acco R920 34 2 44 46. |
RS 506 39 2 48 45.4
SD 75002 35 2 47 45.4
Pride P500A 33 2 49 41.7
SD 75006 34 2 47 nH3508
Olsco 180 34 2 45 33.5
Northrup King MM52 30 2 46 30.2
SD 104 - 33 2 48 28.1
SD 106 31 3 47 27.4
Northrup King 12} 36 2 4] 25.9
GB4 62-183 33 2 49 25.2
CT3 22-122 ' 34 2 44 23.0
Frontler 399 33 3 43 22.3
CT3 26-129 38 3 42 - 223
Cenex 333 ) 32 3 32 21.6
Frontlier Super 400A 3| 2 42 20.9
CT3 262 35 5 47 20.2
Cenex 322 30 2 39 20.2
Frontler 40IR 37 3 41 4.4
CT3 27-132 41 3 51 12.2
GB4 60-207 35 - 3 50 10.8
Cenex 300T 32 2 39 10.1
Frontier 400R 32 3 43 9.8
LSD(05) = 11.0 Bu/A Mean - 27.4

* Maturlty Scale used Is as follows: |~Mature Hard Seed, 2-Hard Dough Stage,
3-Mi Ik Stage, 4-Poliinating Stage, 5-Not Headed. Notes taken at harvest.
Note: Plots were seeded wlth a plot seeder In 36 Inch rows on June |4.

Rate of seeding was approximately 4:1bs/acre. Harvesting was: completed on
October 18, 1977.

Sorghum Forage Trlais

Objactive: To compsre the varlous forage sorghums, 2nd sugangresses. or
thelr hybtrids, as to thalr adaptabl|ity, thelr forage production, ®md thalr
forage quallty.

Repiicated single row plots of forage sorghum, sorghum-sudans, and sudan-

grasses were seeded In Meade and Perkins counties. The triels were seeded
in fallow soll. The seedbeds were excellent. Forage ylelds are reported

in tables 32 through 35.
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Table 32. Forage Sorghum Varlety Trial - Meade County - 1977

Helght  Stmm Diamater & Sugar Percent Fercent Yield-1/A
Brand & Varlety (linches) tmillimeters) In Sap Protein* D. M. T

Rudy-Patrick 55F 58 19 13,5 1.0 23.2 7.4
Warner V{56l 35 16 15.6 11.4 32.1 6.2
Northrup King 300 36 18 1.7 1.6 38.8 6.1
Frontier S211A 46 17 14.7 10.4  24.9 5.9
DeKalb FS4 54 9. . 14.8 9.9 ° -20.0 5.8
Ploneer 93| 68 2} 13.3 12.1 21 .6 5.2
Warner W55 29 18 17.6 12.2 31.9 5.1
T.E. Haygrazer 59 16 15.7 10.9  24.0 5.1
Asgrow Grazer N 42 17 14.4 1.7 21.9 5.0
Frontler S209 57 16 i}.6 0.1 26.4 4.9
Frontler 402R 33 18 13.6 13.9 21.4 4.9
Asgrow Duet 58 16 13.5 1.4 21.6 4.8
Acco FS53) 6l 20 12.5 13.4 18.4 4.7
Sokota 320F 52 19 14.6 10.5 21.4 4.6
Disco 2iIA 55 14 11.9 1.9 24.9 4.4
Frontler S212A 45 22 14.3 10.6 23.5 4.4
Waconla 55 20 13.9 10.6 21.6 4.1
Warner W60I 32 16 , 12.4 12.4 28.3 3.8
Sokota 488Y 33 17 17.1 12.4 29.2 3.7
Sokota 300F 56 17 13.7 13.0 18.5 3.6
Warner w600 b4 16 9.8 12.6 36.8 323
SD275F 38 |8 12.1 13.0 23.4 3.2
Rancher 53 I 13.4 8.0 22.4 2.8
Frontier 385A 30 19 13.2 12.2 24.9 2.3
Frontler 389 29 18 17.0 12.3 21.0 2.1
LSD(05) - 2.1 T/A Mean - 4.5

* Protetn content was calculated from KJeldahl nitrogen anatysis and Is
reported on an oven-dry basls.

Note: Plots were seeded with a plot seeder In 36 inch rows on June 14.

Harvesting was completed on September 27, 1977.

Sorghum forage trials fn Meade county were seeded In mid-June. Each plot
consisted of a single row twenty flve feet long. . Populations were based on
plant spacings with forage sorghum plants 6 inches apart, sorghum-sudan 4
Inches apart, and sudangrasses 3 Inches apart. Row spacling was 36 inches.

The forage yleids are reported as tons of silage produced with a dry matter
content of 30%, or water content of 70%., Tha pilants woera harvested prior 1o
killing frost and were {n various stages ot maturlty. Percent sugar was de=
termined by measuring the content in julce exprassad from the lowest node &1
the meinstem. An adJ]ecent Internode section was used fo defermine stam dla-
meter. L
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Tabte 33. Sorghum=Sudan Variety Trlal -~ Meade County ~ 1977

Relght S%am Oiamster § sugar Porcent Percent Yleld=-T/A
Brand & Varlety (inctes) tmlHimeters? in Sap Proteln* D. M, @ 30% DM

Frontler HiKane | 59 16 15.4 1.9 18.9 5.0
NK Munchmore 58 15 16.3 12.1 20,2 4.9
DeKalb ST<6 60 14 14.3 8.8 21.5 4.5
Frontier HiKane {| 5| 18 19.7 10.9 19.1 4,5
DeKalb SX-17 50 15 17.1 9.9 2I.5 4.2
Frontler Hidan 35 58 16 14.9 10.9 19.5 4.2
Frontier Hidan 39 57 16 14.9 12.0 18.6 3.8
Acco Sweet Sioux 58 17 16.4 1.6 19.2 3.8

SuQueen 57 16 14.6 11.9 18.9 3.6
DeKalb SX-4 51 16 15.3 1.9 19.4 3.1
Acco Hay-R-Graze  6i 17 13.7 12.1 14.5 3.1
NK Sordan 70A 54 16 16.0 12.3 14.0 3.1
LSDO5) - 2.2 T/A Moan - 4.0

* Proteln content was calculated from KJeldah! nitrogen analysis and Is
reported on an oven-dry basls.

Note: Plots were seeded with a plot seeder In 36 Inch rows on June 14.

Harvesting was completed on September 27, 1977.

Table 34. Sudangrass Varliety Trial - Meade County - 1977

HelgnT S5tem Olameter % Sugar PercenT Percent Vield-T1/A
Brand & Varlety (lInches) tmttiimeters? In Sap Protein* 0. M. @ 30% DM

Cal/West Monarch 54 11 i2.2 12.4 22.0 3.9
Acco HS33 5] I 11.6 12.6 19.9 3.5
NK Trudan 6 60 12 12.6 1.t 20.6 3.0
Piper 58 10 12.0 .4 18.5 2.1
LSD(0S) ~ 0.8 T/A Mean - 3.9

* Proteln content was calculated from Kjeldahl nitrogen analysis and Is
reported on an oven-dry baslis.

Note: Plots were seeded with a ptot seeder In 36 Inch rows on June |4.

Harvesting was completed on September 27, 1977,



Table 35. Sorghum forage Trlals ~ Perkins County (Blson), 1977.

Height Maturity®  Stem Dlameter 3 Sugar  Percent  Percent.  Yleld-T/A
8rnnd & Variaty {nches) (1-57) (M) ]}inteps) tn_ Sop Protain** O, N, 308 OM
FORAGE SORGHLUMN

Acco FS531 - 5 17 9.7 14.1 16.4 3.5
Asgrow Grazer N 38 4 14 13.5 1.3 20.3 3
Asgrow Duet 58 5 14 9.9 12.9 18.6 2.5
OeKalb FS4 59 5 20 9.9 10.9 18.2 SL7
Disco 211A -- 5 14 10.7 12.2 15.4 1.4
Frontler S-209 66 5 16 11.9 11.3 18.9 3.9
Frontler S211A - 5 13 9.7 18.7 21.3 3.3
Frontler S212A - 5 18 11.9 10.6 20.5 4.3
Frontier 385A 38 4 9 13.0 10.4 24.4 4,0
Frontler 369 36 4 7 11.2 10.5 22.5 2.6
Frontler 402R 33 5 16 9.2 13.6 20.0 3:8
Northrup Klng 300 40 4 14 13.2 10.8 23.1 4.1
Pfloneer 93) - 5 16 12.5 13.0 18.3 3.3
Rancher 50 4 10 17.0 8.9 22.9 225
Rudy-Patrick 55F - -- g 16 13.1 9.8 22.5 6.4
SD 275F 47 4 15 11.6 11.0 22.8 4.1
Sokota 300F - 5 12 12.3 11.8 20.7 2.7
Sokota 320F -- 5 11 9.8 11.9 21.7 2.4
Sokota 488Y 36 4 14 12.7 12.6 24.9 3.5
Taylor-Evans Haygrazer - 5 13 10.2 12.4 20.7 2.8
Waconla - 5 11 9.3 11.3 16.2 -
Warner W55 34 4. 12 11.2 11.3 24.4 2.0
Warner W561 37 4 11 12.9 10.8 25.5 4.3
Warner W600 35 4 1 13.9 11.9 22.5 1.6
Warner 601 34 4 13 26.8 11.6 26.8 4.3

-



Table 35. Sorghum Forage Trlals - Perklns County (Bison), 1977. (Contlnued)

Height Maturity®*  Stem Diameter ¢ Sugar  Percent Psrcent  Yield-T/A
Brend & Varlaty (lnches) €1-5) (M1 12 fmaters) In Sap Proteln*# DM, 2 3048 DM
SORGHUM-SUDAN
Acco Hay-R~Graze .- 5 13 12.2 11.9 19.6 3.9
Acco Sweet Sloux - 4 1 13.8 1.1 22.7 4,7
DeKalb ST-6 - ) 13 13.2 12.7 19.4 3.9
DeKalb SX-4 - S 12 12.0 14.6 20.0 3.9
DeKalb SX-17 -- 4 12 14.1 1.3 20.2 4.3
Frontier Hidan 35 -~ 4 12 14.3 12.3 18.9 4.0
Frontier Hldan 39 —— 4 12 14.4 11.6 20.7 4.5
Frontler HiKane | — 5 13 13.3 12.8 16.7 3.2
Frontier HiKane |1 -~ 5 13 15.5 7.5 20.4 4.2
Northrup King Munchmore - 4 14 13.3 10.8 21.8 6.6 1
Northrup King Sordan 70 - | " 12,5 11.3 18.2 3.9 T
SuQueen - 4 12 13.0 12.9 19.7 3.9 -
]
SUDANGRASS
Acco HS-33 65 4 10 12.8 12,1 20.5 4.6
Cal/West Monarch 67 4 8 13.3 12.4 20.4 3.0
Northrup King Trudan 5 -- 4 10 11.8 13.3 20.2 2.1
Northrup King Trudan 6 66 4 " 13.2 1.4 17.1 2.8
Plper 67 4 9 14.6 10.9 24.7 4.4

¢ Maturlty Scale used Is as follows: |-Mature Hard Seed, 2-Hard Dough Stage, 3-MIlk Stage, 4-Pol!llnating Stage,
5-Not Headed. Notes taken at harvest.

*Proteln content was calcutated from Kjeldahi nltrogen analysls and 1s reported on an oven-dry basls.

Note: Plots were seedad on June 20 in a 36 Inch row. Harvesting was completed on September 28.

Sorghum forage trlats In Perklins county were seeded on June 20. Indlvidual plots conslsted of a single row,
Anticlpated populations were simllar to those In Meade county but were qulte -Irregular due to a thick soll
crust resulting from 2 high Intensity rain. The crust prevented meny seedlings from emerging.

The plants went through a perlod of dormancy during August and did not head at that tIme. At harvest in
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Corn

Objective: To compare varlious corn hybrlds as to thelr adaptabllity and
graln production. ' "

Multiple row plots of 25 hybrlds of corn were planted In mid-June In Central
PerkIns county. The varletles tested were based on avaliablllty of seed
from loca! seed sources. All local dealers were contacted end Invited to
submlt materials for testing.

The varleties were seeded In 4 to 8 row plots a half mile long. The primary

purpose was to provide ensllags for the cooperators |lvestock enterprise.
Samples were taken on October 20. Both forage and graln yields were measured.

The results are reported In table 36.

Teble 36. Corn Varlety Study ~ Perkins County (Bison), 1977.

Graln Yield —% Forage Yield
Vsrlaty & Molsture Bu/A 81274 O £ D.M, T/A BI0EDM
Weathermaster 236 56.8 64.5 43.0 14.7
Dekalb XL-12 45.5 76.6 50.2 12.4
Dekalb XL-10 51.3 44.8 44.6 12.1
Weathermaster CR-36 44.2 47.5 62.7 10.7
Ploneer 3978 57.1 51.1 44.3 10.6
Ploneer 3965 69.4 40.0 40.5 10.2
Sokota SK-68-A 53.5 59.5 36.3 9.9
Pioneer 3955 39.0 58.1 39.4 ‘9.8
Sokota SK-90 . e —— 32.7 9.6
Sokota 24-A -~ - 47.7 42.6 52.6 9.5
Weathermaster 246 54.3 41.2 37.0 9.3
Trojan TSC-8% 53.1 35.2 49,1 8.6
Trojan TX~70 36.2 47.5 59.4 8.4
Sokota SS-38 59.2 36.5 46.9 8.1
Sokota SS-67 68.2 36.3 32.0 8.1
Ploneer 3968 51.1 54.9 42.2 7.8
Sokota SK-54 58.5 38.0 34.9 7.4
Sokota SS-15 58.2 36.4 49.5 7.4
Sokota 214 45.4 40.0 48.9 7.3
Sokota SS-82 S, e 24.2 7.1
Weathermaster Exp. 111A 41.0 53.2 35.2 7.1
Sokota 407 - 69.0 26.4 26.9 6.2
Weathermaster Exp. 221 65.5 27.2 34.2 5.6
Sokota TS-28- 60.8 35.1 31.6 5
Solota 232 - 62.4 27.5 19.8 3.1

Nofp; Plots were seeded June 15 at 13,500 seeds per .acre. Row spaclng was
36 -Inches. Harvesting was completed October 20.



SPECIALTY CROP TESTING

Objective: ' To observe and compare varlous speclal purpose crops for adapt-
atlon based on seed production, disease resistance, Insect resistance, and
other agronomlic characteristics.

Safflower Varlety Testing

A combination of eleven varletles and stralns of safflower were seeded in re-
pllicoted plots In Perkins county. Thsy were grown on contlnuously cropped

land thet wos trested with Treflan prier to planting. Weed control was spotty.
Horvesting was complnted In mid-October with a small plot combine. The re=-
sults are presentad In tabla 37.

Table 37. safflower Variety Performance Test = Perkin County (Bison) - 1977

Helght Test Welght Graln Yileld
Varlety (Inches) (Lbs/Bu) {Lbs/ Acre)
Carmex 353 19 39.5 1515
$-208 20 39.9 1496
VF stp - | 23 37.4 1389
Glla 19 41.1 1373
A-24 22 41.9 1362
uc-i 20 40.5 1351
74-B-233 22 39. | 1269
74-8-232 21 38.4 1179
Oleic Leed 19 41.4 1176
74-B~{ 4] 21 42. | 1164
UsS-10 20 42. | 1160
LSD(05) - 282 Ibs/a Mean - 1312

Note: Area was cropped to Hard Red Spring Wheat the previous year. Plots
were ssmdat! on May 9 at 18 pounds per acre. Soi! molisture was not adequate
for unlfcem germination and emergence. Harvesting was completed on October
I3 with a M+F SP35 combine.

The production of safflower, as with other crops, requires a knowledge of

the plaht. It differs from most crops in that after emergence It forms a
rosette stage which lasts about three weeks. During this period 1t can with-
stand temperatures as low as 20 degrees fahrenheit, but cannot compete with
annual weeds.

Weed control, in safflower production, Is probably the most Important facet
to consider. in early growth stages, safflower does not shade the soil
which permits weeds to flourish because of avallable sunlight and molsture.
In later stages the weeds shade the crop which !Imit (ts growth. A further
disadvantage is that green weed seed and Inert materials are mixed with the
safflower seed at harvest.

The crop should not be harvested when the molsture content Is above 8% be-
cause It cannot be stored. Conslderation should also be glven to the fact
that prolonged ralnfall can result in seed germination In the head.



The selective herbicide trifluralln provides Jong lasting control of most
annual weeds that affect safflower. When grown In a rotatlon, safflower
should be followed by a crop resistant to the herblcide. However, barley
and wheat may be planted on the treated lend after a lapse of 12-18 months.

Sunflower Varlety Testing

Elghteen varleties of sunflower were included In a fleld trial In Shannon
county. They were seeded on May 24. The same evening the area recelved a
high Intensity ralnshower which resulted In the formation of a thick sall
crust. The end effect was very poor emergence and uneven stands. A number
of the plots had so few plants that they were conslidered to be completely
out. Agronomic notes and 'seed ylelds were takesd only on thase plots which
had a unlform stand. Thé resulfs are reported In table 38.
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Table 38. Sunflower Varlety Trial - Shannon County (Pine Rlidge) ~ 1977

Height Percent Test Welght Seed Yleld
Brand 4 varlety (Inches) or1* (Lbs/Bu) (Lbs/Acre)
Interstate 894 46 40.2 30.5 2800
Sun HI 304 46 40.9 31.2 2600
Sun Gro 372A 53 43.3 30.7 2590
Cal/West 903 - 44 44.0 32.2 2580
Sunbred 212 47 43.2 32.0 v (25258 #
NK 894 42 e e i 34.8 2480
Cargltl 204 42 42.4 30.0 2460
Sunbred 254 45 40.4 32.7 2400
Sigco 894 44 42.3 30.5 2370
Interstate 8943 50 41.4 34.3 2330
Sputnlk 7} 57 43.0 27.5 2200%**
Sungro 380 44 42.5 32.2 1986
Sun Hi 30I1A 42 43.6 32.9 1910
USDA 903 52 38.0 S 1750
Sunoil 100 43 4.6 30.5 1740
Blg Fop + 4] 40.3 30.0 1720
Cal/We'st 894 42 34.9 32.0 +500%*
Sunbred 223 y 44 37.3 29.0 : 1340

* Percent oll determined by NMR procedure.
%% One replicate only.

A second trlal contalning the same entrles was seeded near Ralph In Hardlng
county on May 24. |t was destroyed by hali In early summer.
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MANAGEMENT, TILLAGE, AND CULTURAL PRACTICES
Rate of SeedIng of Spring and Wintéer Wheat

Objectlve: To determine the optimum rate of seed]ng requlred for wheaf In
order to produce the highest yleid of quallty grain.

Two rate of seedIng experIments with Hard Red Spring Whest were conducted In
1977. The experiments Involved both semidwarf and standard helght varietles.
The plots were located In Bennett and Meade countles. The varietles were
seeded at elght rates which ranged from one to elght pecks per acre. The
results are reported In tables 39 and 40.

L

Table 39. Spring Wheat Rate of Seeding Study-Bennett County (Martin), 1975-77.

SeedIng Rate Helght Percent Test Welght Graln YIeId-Bu/A
Yarlety (Lbs/Acre) (Inches) Proteln* (Lbs/Bu) 977 (3 yr av)

WS 1809 15 24 19.2 53.2 . 9.9 13.3
30 27 19.0 51.5 12.1 12.2

45 26 18.9 53.8 21.8 18.4

60 30 19,6 53.7 2!.1 17.8

75 26 17.5 55.7 27.5 21,14

90 24 19.2 55.8 24.8 17.4

105 27 18.4 55.8 22.7 17.8

120 27 19.0 55.9 24.0 19.5

Mean - 20.5 17.2

Waldron 15 30 20.2 51.8 10.2 i3.2
30 32 20.2 52.8 {10.9 5.4

a5 32 20.3 53.6 9.2  15.0

60 31 20.0 54.9 3.8 19.5

75 30 19.2 54.9 12,6 16.8

90 32 19.3 54.7 16.2 17.7

105 3] 20.0 54.3 17.7 19.0

120 33 19.8 54.0 16.4 19.3

Mean - 15.4 7.0

LSD (05) - 5.8 Bu/A Average - 17.0 17.1

* Proteln content was calculated from KJeldaht! nltrogen analysls and Is re-
ported on an oven-dry basls.

Note: Plots were seeded on May 3. Row spacling was 8 Inches. Harvestling was
compieted on August |7.

The spring wheat rate of seeding study In Bennett county has been contlnued
for three years. The three year means of the varietles Indicated there was
no real dlfference between the yielding abllity of the varletles during that
perlod. There aiso was no dlfferences In response between the averages of
1977 and the other years of the study. However, 1n 1977 there was a signifl-
cant dlfference between the two varietles. The varlety response was probably
due to the late planting which gave |lttle tIime for crown devetopment and pro-
duction of tlillers.

The ylelds reported for 1977 in table 39 Indicate a signlflcant Increase for
the semldwarf, WS 1809, when planting rate was ralsed from 30 pounds to 45
pounds per acre. There was a second yleld increase when seeding rate went
from 60 pounds to 75 pounds per acre. In the case of Waldron, a standard
helght varlety, there was no rea! yleld increase until the rate of seeding
reached the 75 pound tevel.
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A statistlical analysls for years Indlcated the semldwarf dld not produce a
real yleld dlfference untli a seeding rate of 75 pounds was used. The stand-

?rd height varlety had a real yleld Increase at the 60 pound per acre seed-
ng rate.

Table 40. Spring Wheat Rate of Seedlng Study ~ Meade County (Bear Butte
Vatley) 1976-77.

Seedlng Rate  Helght  Percent Test Welght Graln Yleld-Bu/A
Varlety (Lbs/Acre) (Inches) Proteln* (Lbs/Bu) 1977 (2 yr av)

WS 1809 15 25 21.2 50.0 10.2 4.4
30 26 20.6 5t.0 16.6 20.3
45 24 20.4 5i.3 18.2 22.6
60 26 19.1 52.8 20.6 23.6
75 25 20.7 53.2 24.3 25.4
90 26 20.1 53.8 25.0 27.4
105 25 20.4 53.2 §0.4 gg.g
120 24 20.3 53.5 .9 :
Mean - 20.2 23. |
Waldron 15 32 22.3 51.0 1{.2 13.0
30 32 21.7 51.8 14.6 16.2
45 33 22.7 52.5 18.1 t8.4
60 31 23.1 51.8 17.6 {7.2
75 31 22.8 52.7 20.5 22.8
90 32 22.7 52.8 20.5 20.9
105 30 23.0 53.2 20. 1 19.8
120 32 23.3 52.8 20.3 20.0

Mean - 17.9 18.5

LSD (05) - 3.6 Bu/A Average - 19.0 20.8
* Protein content was calculated from X jeldahl nitrogen analysis and is re-
ported on an oven-dry basls.

Note: Plots were seeded In fallow on Apri{ 27. Row spacing was {2 Inches;.
So!l molsture was adequate for germlnatlon and emergence. Harvesting was
completed on July 30 with a MHF SP35 self-propelled comblne.

At Bear Butte Valley In Meade county, the study was contlnued for two years.

At that location the 1977 yleids were below the 1976 yields as Indlcated by

the two year average. The means for varleties In 1977 Indlcate only a silght
dlfference between the varletles when consldering al! rates of seeding. How-
ever, the two year average !ndlcates tte samldwarf to be more productive than
the standard height variety.

When comparing the seedlng rates, the semidwarf had three, (30, 60, and 75
pounds per acre), where real yleld increases occurred. The standard helght
variety had only two, (45 and 75 pounds per acre), where reat differences
occurred.

When comparing the two studles, Martin and Bear Butte, there Is a highiy
signlflcant dlfference due to the rates of seeding. The average yleid of

the two varletles shows an Increase in yleid wlth each Increase in seedlng
rate until a hlgh was reached at the 90 pound level. However, a statistlcal
d! fference occurs between 60 and 75 pounds of seed per acre. The varletles,
show a sim!iar trend with the sefnidwarf, WS 1809, producing the hlghest yleld
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at the 75 pound seeding rate; and the standard helght varlety, Waldron, pro-
ducing the highest yleld at the 105 pound seeding rate. Aithough not the
highest yield, a noticeable Increase ot¢curred between the 75 and 90 pound
seeding rate of Waldron.

A rate of seeding study of Hard Red Winter WWheat was conducted 1n Haakon
county In 1977. The rates were In | peck Increments ranging from 15 pounds
up to 120 pounds, or 2 bushel per acre. Iin thls study there were 3 true In-
creases In yleld. The first occurred at the 30 pound seeding rate which re-
sulted In a ten bushel yleld Increase, the second occurred at the 60 pound

rate which resulted In a seven bushel Increase, and the third at the 105
pound seeding rate.

Welght per bushel measurements were quite consistent as were the proteln
contents.

Table 41. Hard Red Winter Wheat Rate of Seeding - Haakon County - 1977.

Helght Percent Test Welght Graln Yleld
Seeding Rate (Inches) Proteln* (Lbs/Bu) (Bu/Acre)
15 Ibs/acre 34 16.7 58.7 31.2
30 36 16.1 58.5 41.5
45 34 16.0 58.0 38.9
60 33 16.0 58.5 48.8
75 34 15.8 58,3 49. |
90 34 16. | 58.7 53.9
105 33 16.6 58.5 55. 4
120 32 16.0 57.7 55.0
LSD (05) - 6.5 Bu/A Mean - 46.7

* Proteln content was calculated from Kjeldah!l nitrogen analysls and Is
reported on an oven=dry basls.

Note: Plots were seeded in fallow soll on September 18, 1976. Plot size
was 6' x 5' with 12 Inch spaced rows. Harvested on July 22, 1977.

_No~T1I! Studies with ¥linter Wheat

Objective: To determine the most sultable equipment to obtain maximum stands
andd rain yle{d when seeding Into soll not previously tilted or prepared for
seedlng.

A No-T1tl study was conducted near Ludlow in Harding county durlng 1977. A

graln driil especlatly constructed for seeding In untilied graln stubble was
used. The drll! was so constructed as to permit an easy exchange of openers,
ﬂgcker wheels, and seed firming wheels. The combinations are shown In table

The ylelds reported in the table do not refltect the success or fallure of the
experiment but do reflect the total lack of soll moisture. There was aimost

no precipltation during the previous summer, and very |ittle snow durlng the

winter. Most of the wheat seeds did not have enough molsture to germinate.

The stands obtalned were very thin and exhIblted molsture stress through
the summer. The weights per bushel indicate the very low quallty grain pro-
duced.
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Table 42. No-Tli1 Studles with Hard Red ¥Winter wheat - Harding County, 1977.

| ltheat Test Welght Grain Yleld
Type of Opener  Type of Packer Whee!  Stand (Lbs/Buw) (Bu/Acre)

Double Dlsk Seed Firming Wheel Good+ 48 2.8
Double Dlsk 2 Ihch Rubber Tire Good 46 2.0
Spear Polnt 2 Inch Rubber Tire Poor 45 1.1
Spear Point Steel "V Wheel Poor 42 1.2
HZ Seed Flrming \lheet Good 47 1.6
HZ 2 Inch Rubber Tlre Fair 45 2.0
HZ Steel "V Wheel Fair+ 44 2.0
Open Furrow Shoe 2 Inch Rubber Tlre Poor 46 .
Open ‘Furrow Shoe 6 Inch Tire Good 49 2.0

LSD (05) - .97 Bu/A
+ Symbol Indicates stand was better than qualitative note Indicates.

FERTILIZER STUDIES ON WINTER WHEAT

ObJective: To study winter wheat response to various rates and ratios of
fertilizer in a contlnuous cropping system.

Influence of Fertllizer on Graln Yle!d of Hard Red Winter ¥heat

A study was Initlated in 1976 to study the effects of varlous rates and ratios
of nltrogen, phosphorus, end potzssium on grain quality and yield of Hard Red
Winter Wheat. The fertillzer was applled wlth-the seed by using a ferti!izer
attachment oh the drill, The eertilfzers were Urea, Treble Superphosphate,
and Potassuwm Chloride. Tha reeuits of the two locatlons are reported In -
tables 43 through 46. -

Table 43. Hard Red Winter Wheat Fertl!lty Study - Bennett County (Martin)-1977

Fertl|lzer Helght Percent Test Welght Graln Yield
Treatment (Inches) Protein® (Lbs/Bu) (Bu/Acre)
0-0-0 36 t5.1 55.0 41.2
15~0-0 37 15.4 53.3 30.1
30-0-0 39 t5.7 54.3 32.7
0-15-0 39 15.7 55.0 46.0
$5-15-0 36 t15.2 55.0 39.7
30-15-0 36 14.9 50.7 21.3
0-25-0 36 15.0 54.0 30.8
15-25-0 38 13.9 56.0 30.8
30-25-0 38 16.2 55.5 37.8
0-35-0 38 16.0 54.5 41.5
15-35-0 40 15.8 53.3 25.3
30-35-0 40 i6.1 53.5 32.3
0-30-20 38 15.4 55.0 41.0
15-30-20 35 15.7 55.7 46.5
30-30-20 37 15.6 558 46.2
LSD (05) ~ (1.6 Bu/A Mean - 37.7

* Proteln content was calculated from K Jeldah! nltrogen analysis and Is re-
ported on an oven-dry basls.

Note: Plots were seeded on September 27. Row spacing was |2 inches. Soll
moisture was excel lent at seeding. Harvested on July 20.
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Table 44. Hard Red Winter fiheat Fertliity Yield Comparisons - Bennett County
(Martin), 1977.

Nitrogen Graln Yleld - Bushel per Acre + 20# K0
Lbs/Acre
39 32.7 30.6 37.8 32.3 46.2
15 30.1 39.7 30.8 25.3 46.5
0 41.2 46.0 44.0 41.5 41.0
0 15 25 35 30

Pounds of P205 per Acre

The data presented In fables 43 and 44 were obtalned from the Martin site.

The soll test Indlcated the plant nutrient level to be low for nifrogen, low-
medlum for phosphorus, and high for potassium. The rates selected for testing
bracketed the recommended applicatlion rates.

Differences due to fertilizer appllcation can be noted even In plant helghts.
There appears to be a trend toward helght Increases due to the addltlon of
nitrogen. That trend was not as consistent as the Increase due to the addlt!ion
of phosphorus.

In the comparlson of proteln contents, there was an Indication of Increases

as the rate of fertilizer application was increased. However, this was not
true of the 30-15-0, 0-25-0, and 15-25-0 ratlios whlch appear to be a situation
of nutfrient imbalance.

Graln yleids were greatly reduced by the addition of the nitrogen ferttlizer.
The lack of sofl enisfure durlng +he germination period resulted In death of
the scadlings becauso of competitlion For water by the fertitlzer. Table 44
shaws The decline In yTelds as nitrogan rate was Increased. The ylelds also
show a decline as phosphorus rates were increased. However, when potash was
added the yield was Increased even though the stand was reduced. This does
not mean fertilizer should not be used. 1{t does show what can happen [f
moisture Is tImiting and fertiilzer 1s applled at higher rates with the seed.

In Haakon county the sltuation was similar to that In Bennett county. The

addltion of fertlllzer, primarlly nitrogen, resulted In greater stand reduc-
tions where appllication rates were higher.

There was an Increase In plant height as nitrogen rate increased when phos-
phorus was not applied. However, where phosphorus was avallable there was no
consistent changes In height. Proteln content decreased as phosphorus rate
was increased but appeared not to be Influenced by the nitrogen fertlI!lzer.
Welght per bushel did not show trends but was about normal for grain under
drought stress durlng maturity.

Graln ylelds, as presented In table 46, reflect the abnormal stands resuitling
from the fertl|lzer-seed-soll competition for avaliable molsture. It Is qulte
evident, as nltrogen fertillzer rates Increased the plant population decreased
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and yields were reduced. VIsual observatlons during the growing season In-
dicated that the stands which were thinnest tn the spring had more t!llers

at harvest. The Increase In tlllering, however, was not great enough to over-
come the yleld loss due to reduced stand.

Table 45. Herd Red Winter Wheat Ferti!ity Study - Haakon County (Phiitp) 1977.

Helght Percent Test Welght Graln Yleld

Treatment ( Inches) Protein¥* (Lbs/Bu) Bu/Acre
0-0-0 29 fi7=g 575 5¢.5
t5-0~0 34 16.6 57.3 43.9
30~0-0 34 17.7 58.5 40.6
0-13-0 3} 7.2 57.5 55.3
i5-13-0 35 16.8 57.0 46.7
30-13-0 36 17.0 57.0 47.0
0-26-0 34 5.7 58.0 56.2
15-26~0 33 16.0 58.2 54, |
30-26-0 34 16.4 56.5 41.6
0-39-0 34 16.2 58.0 56. |
15-39~0 32 16.4 57.0 52.7
30-39-0 34 16. 1 57.7 43.0
0-0-20 34 15.6 56.7 45.9
|5-39~20 33 15. 4 57.6 45.8
30-39-20 34 15.7 57.2 41.9
LSD (05) - 5.5 Bu/A Mean - 48.1

* Protein content was calculated from Kjeldahl analysls and Is reported on
an oven-dry basls.

Note: Plots were seeded in fallow on September 18, 1976. Plot slze was 6'
x 50' with 12 inch spaced rows. Harvesting was completed on Juiy 22, 1977.

Table 46. Hard Red Winter Wheat Fertllity Yield Comparisons - Haakon County
(Phillp) - 1977.

Nitrogen Graln Yleld - Bushel per Acre + 20# K,0
Lbs/Acre
50 40.6 47.0 41.6 43.0 41.9
I5 43.9 46.7 54. | 52.7 45.8
0 51.5 55.3 56.2 56. | -
OR: WP WS 1= 26 w9 »

_Pounds of P205 per Acre
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FERTILIZER STUDIES ON SPRING GRAIN

Objective: To determine the optimum rate of fertlllzer necessary to obtaln
the highest quallty and maximum yield of grain.

Spring Barley Variety fertlllzer Demonstration
Bennett County

A spring barley fertllizer demonstration study conducted at Martin conslsted
of two varletles, three rates of phosphorus fertilizer, and four rates of
nitrogen fertilizer. Atl of the phosphorus, but only ten pounds of the n!tro-
gen, was applied with the seed. The remalnder of the nl!trogen was broadcast
on the soll surface after emergence. The phosphorus fertilizer form used was
Treble Superphosphate (0-46-0), and the nltrogen form was Urea (46-0-0). The
results of the study are presented in tables 47 and 48,

Table 47. Spring Barley Variety Fertillzer Study - Bennett County, 1977.

Fertilizer Ba Primus 11 Mean
Ap! fed T Wit YTa TRTWY - Viade TETWR Vi

0-0-0 45.0 21.8 46.2 28.6 45.6 25.2
10-0-0 44,8 39.7 46.9 37.4 45.8 38.6
20-0-0 43.8 39.9 46.5 36.7 45.2 38.3
40-0-0 45.2 37.0 47.2 27.2 46.2 32.1

0-20-0 44.9 34.7 45.8 27.9 45.4 31.3
10-20-0 45.0 45.6 47.5 33.3 46.2 39.4
20-20-0 44.9 50.1 48.0 35.4 46.4 42.8
40-20-0 43, | 29.3 46.5 35.6 44.8 32.5

0-30-0 46.2 29.2 47.4 24.2 46.8 26.8
10-30-0 46.2 33. 1 45.9 34.4 46.0 33.8
20-30-0 43.2 34.2 45.2 25.2 44.2 29.7
40-30-0 43.5 32.0 44.2 25.8 43.8 28.9

Average 44.6 3545 46.4 31.0 45.5 33.3

LSO (05) - 14.8 Bu/A

* Test Veights are pounds per bushel, and Yield Is bushels per acre.

Note: Plots were seeded on May 3. Seedlng rate was 72 pounds per acre. All
phosphorus fertillzer and ten pounds per acre of niftrogen were applled wlth
the seed. Al} other nitrogen was broadcast after emergence of the seed!Ings.

Table 48. Grain Yield Comparisons of Spring Barley Fert!lity Demonstration.
Bennett County, 1977.

Mitrogen Rate Phosshorus Rate - Lbs/Acre Mean
(Lbs/Acre) 0 20 30

0 25.2 31.3 26.8 27.8

10 38.6 39.4 33.8 37.3

20 28.3 42.8 29.7 36.9

40 32.14 32.5 28.9 31.2

Average 33.6 36.5 29.8 33.3
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A study of welghts per bushel Indlcated very |Ittle differences existed be-
tween elther varietles, nitrogen levels, or phosphorus levels. in the case
of graln ylelds there was conslderable varliation between the varlous ratios.
with a ronga of 25.2 to 42.8 buyshela par acre. The use of phosphorus fertl-
llzar, which Restans mrarlty, had the largest yleld Increases at the twenty
pound rate. The largest Increase dus *o nltrogen was also at the twenty pound
rate. Oue tactor which should ba cnns‘dered, Is the characteristic of barley
10 shaiter wh®n matur=. (t 15 quite pessible that when phosphorus was applled
at the thirty pound rate that the hodds were larger, matured earlier, and
shafl?red before the plots were harvested. Further research would answer thls
question.

Zlebach County

A spring bartey fertlilzer demonstration study conducted near Glad Valley
conslsted of two varleties, three rates of phosphorus fertlllzer, and four
rates of nltrogen fertlllzer. All of the phosphorus, but oniy ten pounds
of the nltrogen was applied with the seed. The remalnder of the nltrogen
was broadcast on the soil surface after emergence. The phosphorus ferti-
I1zer form used was Treble Superphosphate (0-46-0), and the nltrogen form
;gs Urea (46-0-0). The results of the study are presented In tables 49 and

Table 49. Spring Barley Variety Fertlllzer Study - Zlebach County, (Glad

Valley), 1977.
Fertillzer Beacon Primus || M
: 28N
App!led TYest tit¥ Yleld* Test Wi* Yield* Test wt* Yield*-
0-0-0 46.6 12553 46,5 12.2 46.6 12.2
10-0-0 45.5 10.4 - 46,8 8.6 46.2 9.5
20-0-0 46.0 10.4 45.8 6.6 45.9 8.5
40-0-0 46.6 9.6 46.2 5.0 46.4 7.3
0-20-0 47.5 15.0 46.0 14.5 46.8 i4.8
10-20-0 49.8 15.2 44.9 9.5 47.4 12.4
20-20-0 45.0 13.6 45.8 14.0 45.4 13.8
40-20-0 45.0 13.6 45.1 10.4 4s.1 12.0
0-30-0 47.8 12.0 46.5 i2.9 47.2 12.5
10-30-0 45. | 1.t 47.1 15.2 46. t 13.2
20-30-0 44,2 11.8 46.2 13.2 45.2 12.5
40-30-0 45.2 12.0 46.4 15.9 45.8 14.0
Average  46.2. 12.2 46,00 TN 6.2 - |00

LSD (05) = 5.7 Bu/A

%* Test Welghts are pounds per bushe!, and Yield Is bushels per acre.

Note: Plots were seeded on April 27 at 72 pounds per acre. Row spacing was.
8 inches. Soll nolsture was not adequate for unlform germlnation and emer=~
gence. Harvesting was completed on August 4 wlth a MHF SP35 combine.
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The test welghts In this study Indicated no apparent change because of ad-
ditlonal fertlilzer. There was a very slight difference between varietles In
that Beacon had higher welghts at the 20 pound phosphorus level, whlle Primus
I1 had higher weight at the 30 pound 'levei. Both varleties had better test
welights wlthout nitrogen than when fertillzer was appiled.

Table 50. Gralin Yleld Comparisons of Spring Barley Fertillty Demonstration.
Zlebach County (Glad Valley), 1977.

Nitrogen Rate Phosphorus Rate - Lbs/Acre: : Mean
(Lbs/Acre) 0 20 30

0 12.2 -14.8 12.5 13.2

10 9.5 12.4 13.2 1.7

20 8.5 13.8 12.5 11.6

40 7.3 t2.0 14,0 1.1

Average 9.4 13.2 13.0 .9

Note: Plots were seeded on April 27 at 72 pounds per acre. Row spacing was
8 inches. Sol!l molsture was not adequate for unlform germination and emer=~
gence. Harvesting was completed on August 4 with a MHF SP 35 combine.

The graln ylelds -were extremely low because of drought In the previous year
which continued through to the growlng season. The general appearance of the
plots Indicated no or very |lttle response to fertliizer. The data reported
In tabie 50 shows a steady decline In yleld es the nitrogen level was in-
creased 1f no phosphorus was applied. The trend Indicates larger plants were
growing but they utlllzed all avallable molsture prior to heading.

When phosphorus was appiied, the trend was not as clear. The |light app!ice-
tion of phosphorus produced the best yield because at that rete the plants
were more reproductive than vegetative which was probably due to |Imited
molsture.

Oet Verlety Fertlllzer Demonstration
Bennett County

An experiment was Initiated in 1977 to study the effects of two leveis of
nitrogen, and three levels of phosphorus, on four oat varlietles. The va-
rietles of oats utillzed were: Burnett, which has been widely grown and has
had consistent high ylelds; Noble, which has a low hull content, good test
welghts, and promise of good adaptabllity; Spear, which has a high protein
content with good test welght and a record of high yleid; and Stout, which
has a high test welght and a good yleld record.

The fert!llzer was ali apptlied with the seed at planting. The phosphorus was
applled as Treble Superphosphate (0-46~0), and the nitrogen as Urea (46~0-0).
The plots were seeded In fallow which had good sofl molsture from heavy snow

recelved during mid-April, and was relatively free of weeds. The results of

the study are presented In table 5!.
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Table 51. Oat Varlety Fertlllzer Demonstration-Bennett County (Martin), 1977.

Fertl!lzer 3 Grain Yle!d - Bushels par Acre \ Mean

Applled Surnett Mot e Snaar Stout
0-0-0 41.5 40.8 7 37.0 35.1
10-0-0 51.5 41.6 34.0 36.0 41.4
0-20-0 43.4 44.9 45,2 42.6 44.0
10-20-0 49.7 51.4 39.9 46.6 46.9
0-30-0 38.5 42.9 47.3 40.8 42.4
10-30-0 : 44.6 39.7 42.5 32.6 39.9
Average 44.8 43.6 41.0 39.7 42.4

Note: Plots were seeded on May 3 at 64 pounds per acre. Row spacling was 8
Inches. Soll| molsture was not adequate for unlform germlnatlen and emer-

gence. Harvesting was completed on August 4 with a MHF SP comblne.

A comparison of test welgﬁfs. which are not reported here, Indlcated the
.addltlon of nltrogen resulted !n an Increase in the welghts per bushel for

all|7ar|e+les except Noble. The changes elther pasitive er negative were all
small.

The nddltlon of twenty pounds of phesptorus resulted In welght per bushel In-
creases for all verletles excapt Spear. The thirty pound rate also resulted
In an Ingrease, although not as grest ns that noted with the twenty pound rate.

Tha yariaty Spadr, liad dacreasas for all test welghts as a result of phesphorus
ferfli)zeratlen.

A study ¢f the dats as reported In table 51 Indicates graln ylelds were In-
crefsgd whera nitrogen was epplifed. This was true for Burnett, Noble, and
Stout. However, tha ylald of Spaar decreased. ‘Jhen phosphorus alone was ap-
plled ot the rets of 20 pounds, al| varletles responded wlth Increased yleilds,
but when phosphorus wos applled at the rate of 30 pounds one varlety had a
furttior Incresss, whsceas the othar 3 had ylelds above the check plot but
below the 20 pound leve!. When both nitrogen and phosphorus were consldered
together, each verlety reacted differently. Burnett yields decreased as the
phasphorus rata Incressed, !t nltrogen was present. Spear ylelds Increased
with each |ncremant of phasphorus added. Noble and Stout had Increased ylelds
nt the 20 pounds af phosphorus laval, and no change or a decrease when 10
pournds of nitregan and 30 pounds of phesphorus were added.

Z1ebach County

An oat fertllfty study In Zlebach county Included nitrogen fertillzer appllied
at four rates, phosphorus fertlllzer applled at three rates, and four varlie-
*:GS of'oafs. The varletal characteristics are described In the Bennett+ county
discusslion.

The ylelds reported In table 52 were extremely low because of severe drought
stress. There were both Incresses and dacreases due to additlon of fertllizer.
The additlon of nitrogen at the ten pound rate caused a small yleld Increase,
but add!tional nltrogen resulted In ylelds lower than the unfertiI!zed plots.

The addition of phosphorus had the same effeci as the additlon of n!trogen.
When phosphorus was added, the ylelds decreased. Thesa data are Inconcluslve
because of the low ylelds due to drought.
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Table 52. Oat Varlety Fertlllzer Study - Zlebach County (Glad Valley), 1977.

Fartillzer Grain Yield - Dushalc par Acre

Abpttad Burnett Noble Spoar atout Usan
0~0-0 7.4 4.9 5.8 8.2 6.6
10-0-0 6.2 6.8 5.2 8.4 6.7
.20~0-0 6.0 5.1 4.1 3.6 4.7
40-0-0 ° 3.8 2.2 3.8 2.5 3.1
0-20-~0 2.8 3.8 3.5 4.4 3.6
10-20-0 6.2 4.6 3.3 4.1 4.6
20-20-0 6.0 3.3 4.6 4.9 4.7
40-20-0 3.0 4.4 6.0 5.4 4.7
0-30-0 2.8 9.9 Zes 5.2 4.0
10-30-0 a1} 5.4 2.8 1.8 4.0
20-30—9 4.4 2,7 = | 4.9 4.4

40-30~0 4.4 8.9 6.0 3.0 4.6_
Average 4.8 4.5 4,8 4.9 4.6

Note: Plots were seeded on April 27 at 64 pounds per acre. Row spacing was
8 inches. Soll molsture was not adequate for uniform cermination and emer-
gence. Harvesting vias completed on August 4 with a MHF SP comblne.

Spring Wheat Fertlllzer Demonstration
Bennett County

A spring wheat varlety fertlilizer study was ¢onducted In Bennett county In
1977. It Included two rates of nltrogen fertilizer, three rates of phosphorus
fertillzer, and four varletles of Hard Red Spring Wheat. All fertillzer was
applied with the seed. The nltrogen form utillzed was Urea (46-0-0) and the
phosphorus form was Treble Superphosphate (0-46-0).

Soil moisture was good at seeding time. However, seeding date was defayed

because of heavy snow In April. The results are shown in table 53.

Table 53. Hard Red Spring ‘theat Varlety Fertlllzer Study-Bennett County
(MartTn), 1977.

Fertilizer oraln Yield - Bushelg per Acra
Applled Protor __ 1S1809 _ Ola; Howestn  lleap
0-0-0 19.8 17.2 5.5 17.7 17.8
10-0--0 16.9 20.3 16.4 15.8 17.3
0-20-0 26.3 16.5 18.5 18.0 19.8
10-20-0 19.5 18.9 14.9 14.1 16.8
0=30-0 19.4 14.9 14.2 16.6 16.3
10-30-0 19.6 13 12.8 14.5 14.6
Average 20.2 16.5 15.5 16.1 17.1

LSD(05) - 4.7 Bu/A
Note: Plots were seeded on May3, and harvested on August 11, 1977,
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The favorable molsture situation of March and Aprll did not continue through
the growling season. Normal precipltation was recelved in May but subnormal
during June and July. AIlr temperatures during the same period were well above
normal. Those two condltions combined with the late planting on May 3 re-
sulted In few tlllers. The low number of heads per unlt area resulted In
grain ylelds with small dlfferences between treatments.

Although differences were small and not statistically signlficant, the mean
Indicated & yield Increase was recelved from phosphorus at the 20 pound rate
but a decrease resulted from the 30 pound rate. W¥hen 10 pounds of nltrogen
was applied the ylelds fell below the unfertilized mean and continued to drop
as the phosphorus rate was increased. The statistlicat analysis indlcated a
real difference existed between the average yleld of Protor and Olaf. That

difference exlsted because of less fertillzer damage to the stand of Protor
than to the stand of Olaf.

Ziebach County

A spring wheat fertillzer trial of four varletles was conducted In which each
varlety recelved nitrogen at 4 rates, and phosphorus &t thees. Thi varlatlas
consisted of two semldwarfs, an Intermediate helght, and a standsrd helight.
The plots were seeded In late April on spring grain stubble. Soll molstura
was short and precipitation |imited during the growlng saasson. All plants
were extremely short and tillering was naglligible. Test walghts &t harvast
were low and graln quallity poor. Graln ylalds are reported In tabjs 24.

Table 54. Hard Red Spring Wheat Fertllizer Study - Zlebach County (Glad
Valley), 1977.

Fertilizer Gralin Yleld - Bushels per Acre Mean
App!led Protor WS 1809 Olaf Nowesta
0-0-0 10.9 1.2 5.8 9.0 9.3
10-0-0 10.2 5.8 5.1 2.9 6.0
20-0-0 7.6 6.2 3.6 8.4 6.4
40-0-0 6.6 8.0 Gl 5.8 6.4
0-20-0 13.4 10.2 7.6 10.9 10.5
10-20-0 8.7 6.5 3.3 5.0 5.9
20-20-0 4.7 8.7 6.9 9.8 7.5
40-20-0 4.6 8.8 5.1 12.0 7.6
0-30-0 7.6 10.9 6.5 9.0 8.5
10-30-0 17.8 7.6 5.4 8.0 9.7
20-30-0 5.4 8.0 8.7 7.6 7.4
40-30'0 9.0 |0.l 7-6 |o.2 9-2
Average 8.9 8.5 L9 8.2 7.9

LSD (05) ~ 5.9 Bu/A

Note: Plots were seeded on April 27 at 60 pounds per acre. Row spaclng was
8 Inches. Soll) moisture was not adequate for uniform germlination and emer-
gence. Harvesting was completed on August 4 with a MHF SP35 combine.
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The results shown In table 54 Indicate lowered ylelds for all nltrogen treat-
ments. The baslc reason was stand reductlons due to competition for mols-
ture by the nltrogen fertillzer applied with the seed. The critical shortage
of soll molsture prevented the dl lutlon of the fertlllizer, and thus the con-
centration remalned at a toxic level.

The addltlon of phosphorus at the 20 pound rate increased the ylelds for three
of the four varletles. Thls was the only pattern that developed in the yleld
table. The results of thls study are Inconcluslve and should not be Inter-
preted as a true reactlion when commerclal fertlillzer Is used.

FERTILIZER STUDIES ON SPECIALTY CROPS

ObjJectlve: To determine the optimum rate of fert!llzetlon necessary to obtaln
the highest quatlty, and maximum yleld of seed.

Saff lower Fertlllzer Study

A fertlllzer study of safflower was conducted In PerklIns county In 1977. The
fertlllzer treatments used Included nltrogen at 4 rates, phosphorus at 3
rates, and potassium at 2 rates. The fertlll2er was broadcast on the surface
and Incorporated Into the soll. Treflan was applled at t pound actlve Ingred-
lent per acre and was Incorporated In the same operatlon as the fertillzer.
The variety utl l1zed was S-208, and was seeded at 18 pounds per acre.

The sotl, a sllity clay, was analyzed for avallable plant nutrients prior to
seeding. At that time, In the top 2 feet, there was 19 pounds of nitrate-
nltrogen, 35 pounds of phosphorus, and a thousand pounds of potash. The rec-
omended rate of fertlllzing to obtain a safflower yleld of 1000 pounds per
acre was 30 pounds of nltrogen, no phosphorus, and no potash. The date for
the study are presented In table 55.

Table 55. Saffiower Fertillzer Study - Perkins County (Bison), 1977.

fart. - Lbs/Acre Helght ~ Test waight Seed Yield

(N-P205-K20) ¢ Inchas) (Lbs/Bu) (Lbs/Acred
0-0-0 21 40.0 1048
22-0-0 22 38.4 1089
45-0-0 20 39. 1 1191
90-0-0 22 38.2 1035
0-45-0 21 38.4 1144
22-45-0 20 39.4 1055
45-45-0 21 38.5 1190
90-45-0 20 38.9 1089
135-45-0 20 38.5 1096
45-22-0 21 39.6 1157
45-45-28 22 39.6 1110
90-45-11 39,1 1245
' S MV 2 5 Weon < TT21

Note: Area was cropped to Spring Wheat In previous year. Plots seededon
May 9. Soll moisture was adequate for germination. Harvested on October 13.
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As shown In table 55, there were on!y minor dlfferences In plant helght with
no pattern to Indicate that changes were due to fertillzer appllication. Welght
per bushel measurements were all less for treated plots than for the untreated,
but none of the weight differences were greater than 2 pounds per bushel. Seed
yleld dlfferences, except in one treatment, were not statlistically significant.
However, there were smal! Increases due to fertl!lzer appfication. The addl-
tlon of nitrogen resulted In yleld Increases at al! but the 90 pound rate,
with the maximum yield increase at the 45 pound rate.

The addltlon of phosphorus resulted In yleld Increases. However, they were
not cumulative with the additlion of nitrogen, and in some Instances the yleld
of the combinatlon was below that of the nltrogen alone. Potash did not pro-
duce a yleld increase except at the 112 pound rete. That Increase, although
statlistically real, was not great enough to pay the cost of the fertillzer.

Sol |l nwolsture utillzation was compered between the check plot (0-0-0) and the
maxImum yleld plot (90-45-112). 1% Indlcated that with fertliization agreater
useage occurred at the 2~4 foot depth. The total utllization for the complete
proflle, to a depth of 4 feet, was 0.72 Inches greater in the fertilized plots
than In the unfertlllzed piots.

In summary, the study has Indlcated safflower responds to nltrogen fert!lizer.
1t also utllizes soil molsture et a greater depth when recelving fertillzer.

CROP DISEASE COWTROL

Effects of Date of Seeding and Seed Treatment
on Hard Red Winter Wheat

ObJectlve: To study the effects of date of seeding and seed treatment with
a non-pathogenic bacteria for the contro! of Wheat Streak Mosalc Virus in
Hard Red Winter V/heat.

A study at two locatlons In western South Dakota wes contlnued in 1977. 1t
involved two varietlies of winter wheat (Bronze and Winoka), planted at two
dates (Aug. 20 and Sept. 20), In which comparlson was made between plots
which were treated at four different rates with a non-pathogenic bacterla
Bagl|fus uniflegal latus. The bacteria was belleved to Influence the adverse
ettects pf Uhest Streak Mosalc Virus In wheat. The results of the study are
shown—tn tables 56 and 57.

The Inltlal objJective of this study was to Investigete the possiblllity of

control of Wheat Streak Mosalc Virus by use of the bacterla Baclllus uni-

flg§ql!afu5. However, In 1977 as In 1976, the WSMV did not develop In suf-
lelent amounts to glve a valld test.

Bennett County

The portion of thls study conducted in Bennett+ county tndicated that the major
dlfferences exlsted between the varleties. Bronze had a much better yleld
than Winoka when planted In August, but Winoka had the better yleld when
planted In September. |n considering the best date for the varlety, both had
higher yields from the late planting.

The effect of the seaed treatment on grair yleld werw ali negative for Bronze.
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This seems to Indicate that the variety may have been posltively Influenced

by the bacfllus, elther In the fall or early spring. Other research has shown
that the rhlzosphere can be altered. It may have been changed to the extent
that more vigorous plants developed in early spring because of better root
enviromment. As a result the piants created an artiflclal drought conditlon
In June and July when they weré& trylng to produce. grain..

The Wlnoka, on the other hand, had stight yleld Increases for the 1 and 2
gram/kllogram treatment of early seeded wheat. That may be an Indlcation
that the varlety did not respond to treatment because of a normal resist-
ance to other soll organisms. The late seeded Winoka responded simllar to
Erg:ze- This would mean that the soll temperature might be the Influencing
actor.

The proteln content for both varleties In the late planted plots had a very
slight increase over the untreated plots. 1f test welght and proteln content
are considered together, 1t might be suggested that a plant induced drought
actually existed because test welghts are lower and proteln contents higher,
that sltuation Is characteristic of plants under drought stress.

Table 56. Effects of Seed Treatment, Baclllus un!flagellatus, and Date of
Planting on Agronomic Characteristics of Hard Red Winter Wheat.
Bennett County (Martin), 1977.

Seeding Seoed Treatmont Hislght Percent  Teat Weight Yleid
Var! ety Date {Gos/Ka ot Soed)  (Inches)  Protain®  [ibs/Ru}  (Bu/A)

Bronze Early Check 36 o 16.6 56.5 37.0
1 g kg 36 16.6 55.9 33.7

2 g/ kg 35 16.4 56.0 33.6

3 gm/kg 35 16.0 55.4 33.6

Late Check 36 16. 1 56.2 38.7

t g/ kg 36 16.2 55.1 38.0

2 gm/kg 38 16.6 55.4 36.6

3 gm/kg 36 16.4 55.3 36.2

Wlnoka Early Check 36 15.6 55 .4 27.1
1 gw/kg 38 15.4 55.3 27.5

2 gm/kg 36 14.9 55.2 27.9

3 gm/kg 37 15.9 55.0 26.6

Late Check 39 16.1 56.8 41.7

1 gm/kg 39 16.4 56.6 40.7

2 gm/kg 38 2.8 56.8 37.4

3 gm/kn ] 13.9 56.8 38.2

LSDt05] = 3.8 BulA Masn — 3.7

*Protein content was calculated from Kfeldahl nitrogen analysis and Is re-
ported on an oven-dry basls.

Note: Plots were seeded with a deep furrow drifl on August 27 and September

22, 1976. Seed was treated with a dry powder form of the Baclllus prior to

date of seeding. Plot size was 6 x 50" with 12 Inch rows. Harvesting was

comp leted on August 10, 1977,



Meade County

The study In Meade county was somewhat simllar In resuits to that of Bennett
county. For both varletles at both dates of seeding the 1 gn/ kg treatment
rate resuited In a yleld Increase. The higher treatment rates for all except
ear ly planted Bronze also had higher graln yleld. At thts slte the molisture
pattern was dlfferent so the molsture stress was not evident. Test weight

and protein content did not show the reletlonship that existed at the Bennett
ocounty slte.

Table 57. Effects of Seed Treatment, aati!]us upitional latus, and Date of
Planting on Agronomic Characteristics af Hard Red VWinter Wheat.
Meade County (Alkalll), 1977.

Seedlng Seed Treatment  Helght  Percent  Test Welght Yield
Voristy _ Dets  (Gm3/Kg of Seed) (inches) Proteln®  (Lbs/By (Bu/A)

Bronze Early Check 33 16 .6 58.8 36.9
1 gm/kg 33 16.6 59.5 38.5

2 gm/kg 34 16.4 58.9 32.4

3 gm/kg 33 16.0 58.9 36.3

Late Check 34 16.6 60.0 36.2

1 gam/kg 36 16 .2 60.7 39.2

2 gm/kg 36 16.6 60.3 37.6

3 gm/kg 34 16 .4 60.2 38.4

W1noka Early Check 36 16. 1 60.8 37.5
1 gm/kg 36 16.4 60.6 38.8

2 gm/kg 39 15.8 60.3 38.1

3 gm/kg 36 15.9 60.1 37.1

Late Check 38 15.6 61.2 39.7

1 gm/kg 39 15.4 61.1 42.4

2 gm/kg 39 14.9 60.9 40.2

o 3 am/kq 38 15,9 61.5 41.4

LSHESY - 5,4 Bu/A Mean -~ 35.2

% Protein content was calculated from Kjeldahl nitrogen analysls and Is re-
ported on an oven-dry basls.

Note: Plots were seeded with e deep furrow driil on August 26 and September

21, 1976. Seed wes treated wlth e dry powder form of the Baclllus prior to

date of seeding. Plot slze was 6' x 50' with 12 Inch rows. Harvesting was

comp leted on July 19, 1977.

In sumwmary, those theorles presented In the dlscusslon of the seed treatment
studles have background from previous or related work. However, many facets,
Including verletal responses, soll differences, and climatologlcal verlations
all need to be consldered et the same time so that the complete plcture can
be seen.











