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Plant Science Pamphlet 190 
Annual Progress Report 

ANruAL PKX',;RESS REl?ORr, 1984 

Northeast Research Station 
Watertown, south Dakota 

February, 1985 

The 1984 growing season at the NE Farm was generally excellent • 

Precipitation for the period was over 5" above normal and the very good 

growing conditions resulted in spring planted small grain yields that were 

well above average. Winter wheat survival was very poor. Two crop tours 

were held at the station, an evening tour in July to ooserve small grains 

and a row crop tour in sept.ember. Refreshnents at both tours were provided 

by Marshall Co. Crop Improvement Association. 

The advisory group met in Watertown, February 21, to discuss 1985 

research plans. Mr. Randy Frederick was elected president and Mr. Don 

Guthmiller, Secretary for 1985. Mr. Edwin Krause is the new research ad­

visor from Deuel Co. Dr. Ray Moore, Director of Ag. Exp. Station and Dr. 

Maurice Horton, Head, Plant Science Dept. provided very informative corrrnents 

on budgetary matters and research concerns. The group then engaged in con­

siderable, very useful discussion of 1985 research plans. The 1985 crop 

tours will be held at 7:00 p.m. July 8 and 2:00 p.m. Septert>er 11. 

NJI'E: This report does not contain detailed tabular infonnation con­

cerning small grains and flax. This information is contained in Extension 

Circular FC:774, 1985 Variety Recommendations, Spring Grains and Flax and is 

available at County Extension Offices. Also, much of the information 

presented in this report is based on ongoing studies and results should 

therefore be considered tentative. 
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Table l. Growing Season Precipitation 

(Inches) 
All)QIJllt Greatest amount & Date 

April 
May 
June 
July 
August 
September 
October 
Total 

2.88 
1.66 
7.45 
1.85 
3.09 
1.14 
4.69 

22.76 

2.08 
2.97 
3.70 
2.67 
2.78 
1.85 
1.16 

17.21 

+o.80 
-1.31 
+3.75 
-0.82 
+0.31 
--0.71 
+3.53 
+5.55 

Temperatures 

0.79 26 
0.95 7 
2.32 15 
0.72 23 
1.51 3 
0.98 23 
1.97 14 

Dates of 900F and above July 9, 12, 13, 30, 31, August 1, 13, 16, 
17, 27, 28, 5eptent>er 18 and 19. 

Last Frost {320F) - Spring - May 1. 
First Frost (32°F) - Fall - Septerber 25 - Frost free period 146 

days. 
Killing Frost (28°F) - Spring - May l. 
Killing Frost (2e<'F) - Fall - Septet'l'ber 26. 
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� er � Sl'CD!. Ni sr;m:m1, 198! 
Q. Kingsley, L. Evjen. It. Korth 

Cl:Jjectiv-e: M.f!arnte eff� Qf· �'lg' dab! Ci'l _yil;ld of Viln1JU6 
crops. 

TablJ! 2. Yield of cm:pa at varicm3 plant.in; datES .. 

Plantdng Planting 
Cru,p Date Yield Crap Da.tl! !:ielil 

(8ii}A} '8u/1fJ 
P.d>ust J,� 107 Lancer 4/25 149 
Barley 5/3 101 Oats 5/3 118 

5/9 96 5/9 116 
6116 96 5/l6 95 
5/23 58 5n3 57 
5/30 49 5/30 51 
6/14 7 6/14 17 
fi/21 1 6/21 7 

Len Spt-im:! 125 63 Vic Durm 4/25 81 
� S/3 55 513 65 

5/9 44 Sf't 58 
S/16 37 5/16 51 
5/23 27 5/23 43 
S(JO 28 sno 25 
6/14 9 6/14 12 
6/21 8 6/21 9 

S:i.igoo 
Dwarf PAG102 
---obi/A) 

Clark Flax 4P-S g SUnflowers 4/25 1629 1799 
5� 12 5/3 1553 1229 
S/9 17 S/9 1009 1544 
5/16 18 5/16 283 655 
5/23 17 5/23 602 656 
5/30 14 sno 1076 1250 
6/14 6/14 799 816 
6/21 6/21 2SJ 180 



POmro FERI'ILl'lY Sl'lIDY - t£ FARM, 1984 
Q. Kingsley, L. EVjen and K. Korth 

Ci:tj�ve_: Detact1ir1e efmc:e ef varlewi �rtil..ue:r ratna mi yi.Eld 
of potatoes. 

P'O't4:toes Cvu .. l'ctdtiptpl-anud May l ar 1200 lbs/A,. ,o• 
�, 'rh.b!Et ws applfui irt. _p.1.miting. Plocs were batvest.ed 
Septeat>er 17. 

Table 3. Effect af vatloim rm:es of fertilizer on yield of 
wt.atoes. 

P�te Yield Rate Yield 
(R-P-Ki [bllt/A) (N-P-K) (hwt/A) 

IE� 
0-0-0 155. 7 a 150-0-25 167. 8 

30-25-25 104.6 150-2.5-0 163.8 

60-25-25 151.7 150-50-25 187.4 

90-25-25 172.7 150-75-25 180.8 

120-25-25 170.7 150-25-75 174.3 

150-25-25 167.4 150-25-125 167.4 

186-25-25 166.8 150-25-175 142;6 

a/ Average of thcee r:epli.ca:tione. 
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smt).[i � v'ARLE!lY � TJWUS - RE rAP.K, ua� 

Q. Kingsley, L. _El.rJen and IC. Korth 

tb,Jecb.ve: REasu.re y:icld of various -spring mpe �­

B:ttrie:11 �r!t planted :tn � tl'lWB_, Flll3dan appli-ed at� a.t 
l .lb aj,,/A gave. �t flsl beetle. ccnt.rol. "PlailU:G Mey 24,, 
harvested August 14. 

Tahle ..\� Bpting RafE va.rl.eey Yiel-ds. 

Entey Yield (lb/A) F.ntzy Yield (lb/A) 

MRISH a 
BS-15 ... 82 1589 

BS-107-82 1578 

B.S-108-82 1695 

BS-111-82 1514 

BS-123-82 1418 

BS-124-82 1567 

BS-1�2 1663 

BS-134-82 1759 

BS-136-132 1951 

&wmISH 
\iWl.319 

Wl.350 

WWJ.375 

WWJ.383 

Hmma 

Olga 

CANN>IAN 

W�r 

Regent: 

1876 

1535 

1684 

15.99 

1631 

1663 

1247 

lD? 
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Spring Wheat Breeding 

F. Cholick and K. Sellers 

The advanced yield trial was grown at the Northeast Research Station and 7 
additional sites throughout the spring wheat production area. This experiment 
was conducted to compare experimental lines from the SOSU breeding project with 
standard varieties. In 1984, 33 experimental lines were evaluated. Gratn yield 
for 1984 and 1983 and the average of all test sites, maturity, plant height and 
percent protein content are presented in Table 1. Mean grain yield was 66.1 
bu/A, which was 36.0 bu/A greater than last year and approximately 20 bu/A 
greater than the long-term average. The excellent growing conditions that pro­
duced these high yields was reflected in two additional ways: 1) the number of 
days from planting to heading was 3-6 days longer, and 2) the plant height was 
5-8 inches taller than normal. There was very little lodging even with the 
additional plant height and high grain yield. The protein content was l to 1.5 
percent less than normal but acceptable given the high yields. Soil tests were 
taken and 70 lbs/A of nitrogen was applied post-plant to have sufficient nitro­
gen for a 55 lb/A yield goal. 

An experiment to evaluate the effects of drill applied Chloride (Cl) was 
conducted in conjunction with P. Fixen, J. Gerwing, R. Gelderman, G. Buchenau, 
and T. Schumacher. The addition of 33 lbs. of KCl (18 lbs. of Cl/A) produced no 
effects on grain yield. However; at other sites Cl addition produced greater 
grain yields and foliar disease supression. These sites received higher rates 
of Cl and it appears that the low rate applied through the drill was not suf­
ficient to produce a positive affect on grain yield. Additional experiments are 
planned to evaluate the effects of chloride additions on grain yield and foliar 
diseases. 

The plots were planted on April 25, 1984 at a seeding rate of 7S lbs/A 
adjusted for kernel size. The previous crop was soybean and there was little or 
no problem with weeds. Harvest was completed on August 13, 1984. 
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oats Research 
Dale Reeves 

The Northeast Research Farm is a major research site for the oats project. 
The only station with more selections being tested is Brookings. Conditions at 
this station are generally good for small grains. Therefore we use this loca­
tion as our best ind1cator of the yield and test weight potential of the 
material being tested. Most of the entries grown here are at some stage of 
development in our variety development program. Almost 400 different lines were 
tested here in 1984 in this program. 

In 1984 we had nine different oats tests on this station. ln addition to 
these trials, six of our lines which we hoped would be released as varieties 
were included in the Standard Variety Oat Trials conducted by J. J. Bonnemann. 
The Uniform Midseason Performance Nursery had 36 entries and was grown at 19 
locations from Winnipeg to Kansas and New York. Entries in this test are 
believed to be good enough to release as varieties. This year there were four 
South Dakota entries 1n the test. 

We have an informal region test with North Dakota and Minnesota where each 
state submits 10 new entries each year. The full test is not planted at this 
station, so we plant our entries along with the check varieties here. The best 
entries in this test are usually in the uniform midseason regional test the next 
year. 

Our Purity Increase test contained 64 of our most promising selections. 
These are all lines developed here. The best of this test will be placed in a 
regional test next year. 

There were two advanced yield trials which we called Gold and Silver. 
These are the better of our lines being developed. The best performing of these 
will likely go into the Tristate test next year. Gold has the earlier maturing 
selections while Silver entries were later. 

Earlier generation material was in our Alpha and Omega tests. These tests 
had 97 entries grown only here and Brookings. This is a severe test as these 
selections nust be good enough to get into the advanced yield trials or they 
will be dropped. 

Bulks of 99 different crosses were also grown here at this station. Based 
upon the data we obtain, only 10 to 20 of these will be planted next year. This 
is the first time we've had the opportunity to see what these look like in four 
row plots. Therefore straw strength and other agronomic traits are closely 
examined. 

HERBICIDE TEST - This is our second year of testing oats to see if they 
are sensitive to recommended herbicides. This test contains 10 varieties with 
different pedigrees which are sprayed with MCPA and three different rates of 
2,4-0. The data is not all analyzed, however results indicate varieties are 
responding differently when recommendations are followed. Visual evidence of 
injury was quite evident, however varietal differences were also noted. 
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Alfalfa Variety Trial•, Expt 431 
Northeast Beeearch Station, 1984 

Clive Bolland & Robin Halvorson 

forty-four alfalfa varieties were clear seeded on April 5, 1984, 
for evaluation of yield, disease resistance, and winterhardiness. Clear 
seeding is the planting of alfalfa alone in early spring, with a herbi­
cide (Eptam 3.0 lb ai/A) for weed control instead of a companion crop. 
With good management and eeedil'lg early, before the end of April, 2 to 3 
tons of hay per acre is a realistic yield to expect in a normal year when 
clear seeding alfalfa. 

'l'he 1984 growing aeaaou was recorded in South Dakota as the tenth 
wettest in the last 9S years. Ezcellent alfalfa •eeding-year yields of 
juat over 4.0 toua of DM/A were produced, largely due to adequate soil 
moi•ture throughout the growing period. 

Varietal selection should not be based on data from one year only. 
Alfalfa is a perennial crop and must survive South Dakota winters to be 
reconaended for seeding in this region. Yield data is more meaningful 
after alfalfa has survived at least one winter. 

'l'his study wi 11 he conducted for a minimum of two more vea1:s and 
winter survival will be reported next year. A new •eeding of additional 
alfalfa varieties is pla1111ed for 1985. 

Table 5. Seeding-year forage yields from 1984 alfalfa variety trial, 
Expt 431, North East Research Station, Watertown, South Dakota. 

1984 Forage Yield_!Tons DM/A) � 

Variety Developer/Supplier 7/12 8/15 10/28 total Vernal 

H-150 Sexauer/Farm Seed 2.09 1.84 o. 72 4.65 116 
Big 10 Great Lakes Hybrids 2.18 1.59 0.64 4.41 110 
sx 217 Sexauer/Farm Seed 2.22 1.55 0.62 4. 39 109 
Cimarron Great Plains Bes. 1.99 1.59 o. 77 4.35 108 

Spectrum Cenex Seed 2.16 1.32 0.84 4.32 108 
Mich. 80-16 Mich. State Un.iv. 1.98 1.67 0.61 4.26 106 
Endure PAG Seeds 2.06 l.51 0.65 4.22 105 
Iroquois NY Ag. Ezpt. Sta. 2.19 1.42 0.57 4.18 104 

F-144 Sexauer/Farm Seed l.99 1.48 0.68 4.15 103 
NA.PB 21 AgriPro 2.07 1.46 0.61 4.14 103 
526 Pioneer Bi-Bred Iotl. 2.03 1.52 0.56 4.11 102 

Advantage DeKalb-Pfizer 2.13 l.44 0.54 4.11 102 

Blazer Land O'Lakes l.95 l.49 0.65 4.09 102 

Il<-135 DeKalb-Pfizer l.91 l.44 0.73 4.08 102 

NY 8302 Cornell Univ. 1.92 1.48 0.68 4.08 102 
Saranac NY Ag. E:xi,t. Sta. 2.04 1.50 0.53 4.07 101 

(Continued) 
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Table s. Continued 

120 Deltalb-Pfi.zer 1.90 1.48 0.68 4.06 101 
Eagle o•a Gold Seed Co. 1.91 1.48 0.66 4.0S 101 
WL 313 W-L ltesearcb 1.94 1.47 0.64 4.05 101 
532 Pioneer 111-Bred Intl. 1.as 1.60 O.S9 4.04 101 

Decathlon Cargill Seeds 2.01 1.39 0.63 4.03 100 
LL 3018 Land O'L&k.es 1.86 1.45 o. 71 4.02 100 
Drummor Northrup King 1.95 1.49 0.57 4.01 100 
Vernal Wis. Ag. Expt. Sta. 2.08 1.41 0.52 4.01 100 

Apollo II AgriPro 1.94 1.38 0.68 4.00 100 
Challenger Cargill Seeds 2.00 1.33 0.67 4.00 100 
Saranac AR NY Ag. E�t. Sta. 1.93 1.46 0.61 4.00 100 
CA 7931-32 W-L Research 1.96 1. 39 0.64 3.99 100 

Hi-Phy Cenex Seed 1.99 1.33 0.67 3.99 100 
Shenandoah Great Plains Ree. 1.79 1.49 o. 70 3.98 99 
NAP� 20 AgriPro 1.96 1.38 0.63 3.97 99 
Oneida NY Ag. !zpt. Sta. 1.93 1.40 0.61 3.94 98 

sx 424 Sexauar/Fana Seed 2.00 1.40 0.54 3.94 98 
B-12.5 VW' Sexauer/Farm Seed 1.as 1.37 0.69 3.91 98 
82-5 W-L Research 2.06 1.30 o.ss 3.91 98 
MT-0 SD State Univ. 2.11 1.43 0.36 3.90 97 

NY 8301 Cornell 'Duiv. 1.87 1.35 0.67 3.89 97 
NY 3501 Cornell Univ. 1.81 1.43 0.63 3.87 97 
Valor Land 011.alte. 1.87 1.38 0.53 3.78 94 
LL 3110A Research Seeds 1. 89 l.56 0.32 3. 77 94 

Teton SD State Univ. 1.99 1.41 0.28 3.68 92 
Heinrichs Agric. Canada 1.93 1.38 0.33 3.64 91 
HT-1 SD State Univ. 1.94 1.13 0.30 3.37 84 
'?ravois SD State Univ. 1.97 l.19 0.18 3.34 83 

A verage 1.98 1.44 0.59 4.02 
LSD (0.05) 0.19 0.29 0.21 0.48 
CV(%) 6.98 14.30 25.84 8.60 

Seeded: 4/25/84, 3 lb !ptam/A, 0 • .5 l'b lidomil/A, 15 lb PLS/A 
Plot aize: 3x25 feet with S rov• at 6 inch spac:.:ings 
Plot harvested: Jz22 feet 
Design: Bandomized block, 4 replications 
Soil type: Kranzburg ail t loam 
Soil pB: 6.8 
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GLEAN CARRroVER Sl'UDY 
M. A. Peterson and w. E. Arnold 

Glean was. applied postemergence to spring wheat at the Janes Valley Research 
Center, Redfield, SO and at the Northeast Research Station, Watertown, SD in the 
spring of 1981. The experinents were d�icated in 1982. Corn, flax, grain sor­
ghum, soybeans, and sunflowers were planted each growing season in order to 
evaluate Glean carryover injury. 

Crop injury ratings are presented in the accanpanying table. There was nuch 
less carryover injury at the Watertown location than at the Redfield location. 
The main reason for this difference appears to be a lower soil pH at Watertown 
{pH = 5.6) than at Redfield (J;il = 6.6). A higher organic matter content at 
Watertown. may have also contributed to the lower Glean activity at that site. 
All crops proved to be sensitive to residual Glean. 

Table 6. Glean carryover injury at two locations in eastern south Dakota. All 
val!:letii mpr_eEtmt :Ml inve:rn.qs o-f aral� ua:n � sag;[!� ygq. 

Months after Application 
% injury 

�%) Redfield Watertown. Redfield Watertown. 
Corn 1/l 47 13 7 2 

� 55 17 20 3 
4/3 82 26 50 2 

Flax l/3 37 2 0 3 
2n SS 5 4 3 
4/3. 78 13 10 0 

Sorghum l/3 55 9 3 0 
2/3 70 13 13 0 
4/3 92 28 18 2 

So}'beans l/l 48 3 11 0 
VJ 70 7 20 0 
4/3 89 15 29 0 

SUnflowers l/3 32 2 10 0 
213, 56 4 32 2 
4/3 85 19 33 0 

. • 
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WEED CONI'ROL IN &1.JNFLCMERS 
w. E. Arnold, M. A. Peterson and M. A. Wrucke 

A nurrber of treatments were tested for control of foxtail species and wild 
mustard in sunflowers. Tank mix cont>inations of either Treflan, Eptarn, or Prowl 
with Amiben applied pre-plant incorporated gave very good foxtail control and 
fair to good wild mustard control • 

several experimental compounds were also evaluated. Fluorochloridane ap­
plied preemergence following pre-plant incorporated application of either Treflan 
or Eptam gave excellent control of wild mustard. Application of Acifluorfen when 
sunflowers were in the 6-leaf stage gave good control of wild mustard but 
produced unsatisfactory grass control. 5ethoxydim applied at the same growth 
stage gave good foxtail control but did not control wild mustard. These new com­
pounds may be labeled for grow-er use within the next few years. 

Table 7. 

Treatment! 

Weed Control in Sunflowers. 

Application2 
Stage 

Treflan + PPI 
Amiben 

Eptam + PPI 
Am.iben 

Prowl+ PPI 
Am.iben 

Treflan PPI 
Fluorochloridane PRE 

Eptam PPI 
Fluorochloridane PRE 

Acifluorfen 6-leaf 

5ethoxydim + 6-leaf 
Crop oil 

Rate' 
(lb/ A) 

0.75 
1.80 

3.00 
1.80 

1.25 
1.80 

0.75 
0.38 

2.00 
0.38 

0.12 

0.20 
(1 qt.) 

NE Research Station, 1984. 
____ , Control. ___ _ 

Foxtail 
Species 

91 

90 

90 

88 

89 

24 

87 

Wild 
Mustard 

60 

74 

60 

98 

98 

82 

0 

1/ Treatments containing a'+' indicate that the herbicides were tank 
mixed. 

2/ PP!= Incorporated twice with a ta:rxlen disk before planting. 
PRE= Preemergence. 
6-leaf = Stage of crop. 

3/ All rates expressed in pounds of active ingredient per acre. 
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1984 
POTATO HERBICIDE SCREENING 

Northeast Station 
w. Arnold, L. Wrage, and P. Johnson 

Control of early eeason gra••e• and broadleaved weeds, 
including late season broadleaves, auat be controlled. Several 
herbicides are labeled by the lnviron•ental Protection Agency 
(BPA) for use on this crop. 

Plots were established to compare performance of labeled 
herbicides. Plots were evaluated for annual grass and annual 
broadleaf control. 

Preplant incorporated (PPI), postplant incorporated (POPI). 
and pree•ergence (PRE) treat•ents were applied May 11, 1984. 
Potatoes were planted May 11, 1984. PPI treatments were 
incorporated iaaediately with two tandem diskings; POPI treatments 
were harrowed and PRB herbicides applied to the surface. All 
herbicides were applied with a plot sprayer at 40 psi delivering 
20 gpa. Plots were 10' x 60' each; designed in two replicates. 
Postemergeoce (POST) treatment was applied May 18, 1984. Plots 
were visually evaluated prior to cultivation. 

Grass species present were green and yellow foxtail; 
broadleaves evaluated included rough pigweed, kochia end 
la•bsquerters. Bpta• provided tbe best grass control; 
pree•ergence Lasso, Dual or Prowl used in combination treatments 
were also satisfactory. Sencor/Lexone provided the highest level 
broadleaf control. Tbe reduced effectiveness of the POPI 
treat•ents is partly asaociated with the difficulty in 
incorporating satisfactorily after planting in a ridged seedbed. 
Rainfall (0.3 inches the first week; 0.75 inches the second week) 
was marginal for best pree�ergeoce activity. 
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Table 8. 
POTATO RBRBICIDB SCRBENIKO 

Northea•t Station 

t!r£��1-!!!g_22n!r2! 
lttAll!D! l�LA-As!� gr !glf 

�Blt,61%_!!22Bf2BtIIR 

Check 
Bptaa/Qenep 
Bptam/Genep + 

Seacor/texone 

POSTPLANT_INCORPORATKD 

Treflan 
Treflan+Bpta11 
Prowl 

Prowl 
taa•o 
Dual 

Dacthal 
Sencor/Lexone 

Dual+Seocor/Lexone 
La••o+Sencor/Lexone 
Dual+Lorox 
Prowl+Sencor/Lexone 

POSTIMIIGBMCB 

Sencor/Lexone 

4 

3+. 5 

1 
.75+3 
1 .25 

1. 26 
3 
2.6 

7.5 
.75 

2+.75 
2+.76 
2+1 
1.25+. 75 

.5 

0 
96 

96 

37 
66 
36 

38 
72 
78 

36 
27 

96 
84 
81 
85 

19 

0 
54 

90 

66 
46 
42 

48 
42 
41 

42 
38 

92 
78 
76 

89 

82 
--------------·------------�� 
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SEED PLACEMENT OF UREA UREA PHOSPHATE FOR SMALL GRAIN 

Paul Ffxen. Jim Gerwing, Ron Geiderman 

Placement of fertilizer in direct contact with the seed is a comnon 
practice for small grain production in South Dakota. The type of fer� 
tilizer material used influences the maximum rates that can be safely 
applied wfth the drill. Urea will react with water to eventually form 
anrnonia which can result in seed fnjury due to annonfa toxicity. Because 
of th1s tendency. lower maximl.ll'I rates of urea containing materials are 
recommended for seed placement than al'lll'IOnium nitrate containing materials. 

Urea urea phosphate fs a new fertilizer material that is formed by 
reacting urea with phosphoric acid. When this material dissolves in soil 
water, a much lower pH develops than when urea dissolves independently. 
This lower pH decreases the tendency for anwnonia formation and should, 
theoretically, diminish the toxicity of urea urea phosphate. The follow­
ing study was conducted in 1983 and 1984 to compare urea, urea urea phos­
phate, and amnonium nitrate when placed in direct seed contact with small 
grain. 

Materials and Methods 

The study was conducted at 2 locations in east centra 1 South Dakota in 
1983 and again in 1984. One site each year was located on the Brookings 
Agronany fann. The soil at the Brookfngs site was a Vienna loam (Udfc 
Hap1oboro11). Vienna soils are loamy soils formed fn silty material and 
calcareous loamy glacial till. The second site in 1983 was located in 
Deuel County on a Kranzburg soil (Udic Haploboroll). Kranzburg soils 
are silty clay loams formed in 20-40 inches of silty material over clay 
loam glacial till. The fourth site was located. in Codington County on 
a Brookings silty clay loam (Pachic Udic Haploborolls). Brookings soils 
are for�ed in 1� to 4 feet of 1oess over glacial till. Results of soil 
tests taken at planting are shown in Table 9. 

Table 9. Soil test results for urea urea phosphate study. 

NOrN Organic Bray Exch. 1 : l Welter 
Sfte 0- 4 11 Matter p 1 pH Sal ts Can'ttnrt 

TMJA 'i 1S1A , &)I. IIIDiO{ClD 

Brookings 1983 34 3.1 97 475 6.8 0.5 
Deuel 1983 81 4.9 24 380 7.3 0.5 
Brookings 1984 55 2.6 106 420 6.9 0.4 
Codington 1984 69 3.4 48 370 6.8 0.4 

1 weight basis after planting 
2 field capacity 

In 1983 the seedbed in Brookings County was somewhat cloddy and re­
sulted in generally poorer stands of flax than at Deuel Co. Very little 
precipitation (0.1811 ) occurred for a two week period after planting, while 
4.5, 3.5 and 4.3 inches of precipitation were recorded for the months of 
June. July and August respectively at the Brookings site. 

At the Deuel Co. site the seedbed was excellent and resulted in good 
stands of all crops in 1983. Soil moisture was good at planting and for 
several weeks following planting. Seasonal precipitation was similar to 
the Brooking� site. 
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In 1984, soils at both the Brookings site and Codington County site 

were near field capacity at planting. Adequate precipitation occurred 
at both sites to keep soils at field capacity for several weeks following 
planting. At the Codington Co .  site, 0.9 inches of rain fell within 6 days 
after pl anting. 

The plots were seeded with a 4 foot plot drill having double disk 
openers set at 6., spacings. Seed placed fertilizer was applied down the 
same tube as the seed and was, therefore. in direct contact with the seed. 
Each plot was 20 or 25 feet long depending on location. All pl ots were 
brought up to a total N level of 150 lbs/A-2 feet with annnonium nitrate 
topdressed except the Deuel Co. site which was brought up to 180 lbs. N. 
Broadcast nitrogen was applied at or within 10 days of planting depending 
on location. All plots were brought up to a phosphorus rate of 30 l bs. 
P205/A using concentrated superphosphate (0-46-0) appl ied with the drill. 

The experimental design was a randomized complete block with three 
replications of a factoria 1 combination of fertilizer sources and rates. 
The fertil izer sources were urea ( 45-0-0), cogranulated urea urea phos· 
phate supplied by TVA ( 38-12·0 ) ,  and ammonium nitrate ( 34-0-0). Rates 
used were O, 10, 20, 40, and 60 lbs N/A. The experiment was conducted on 
Butte wheat, Moore oats and Cul bert 79 flax. Only results from the wheat 
and oats, however, wil l be reported in this paper . Stand counts were taken 
in late May or early June, depending on l ocation, just prior to small 
grain stooling. 

Results and Discussion 

The influence of seed placed fertilizer on small grain stand is 
graphed in figures l to 6. 

Anlnonium nitrate did not appear to cause seedling loss for wheat at 
the Brookings site in 1983 even at the 60 lb. rate (Fig. 1 ) .  Urea phos­
phate did not cause stand loss until the N rate exceeded 40 l bs/A. Urea 
caused more i njury than other sources and caused stand reductions at the 
20 lbs N/A rate. The 60 lb. rate of urea resulted in nearly a 50% loss 
of seedlings for wheat. 

Wheat s.tands showed only minor effects of seed placed N at the Deuel 
Co. site in 1983 and the Brookings and Codington Co. sites in 1984. The 
mean wheat stands for the 4 site years are graphed in figure 2. Ammonium 
nitrate and urea phosphate showed little or no stand reductions whil e urea 
appeared to cause some seedling l oss, especially at the 40 to 60 lbs. N/A 
rates. 
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All fertf11zers caused flax stand l osses at both s1tes in 1983 and 

again in 1984 ( F1 gs .  3 to 6). At the Brookings site in 1983. anrnonium 
nitrate caused the smallest stand reduction, urea the largest. Urea phos­
phate was intermediate (Fig. 3 ) .  At the Deuel Co. site in 1983 and the 
Brookings Co. sfte i n  1984, urea phosphate and ammonium nitra .e caused 
similar stand reductions f n flax with the largest reductions caused by urea 
(Figs. 3 and 4 ) .  Anmonium ni trate caused the largest stand reduction i n  
1984 at  the Codington Co. s i te (Fig. 5) . This may have been due to move­
ment of some of the urea beyond the seed zone by precipitation which fel l 
with i n  a few days of planting on soils which were already at field capacity. 

The mean flax stands 
Ammonium ni trate and urea 
seedlings. Urea was more 
phate. 

1· 
,. 

for the four s ite years are graphed in figure 6. 
phosphate were similar fn their toxicity to flax 
tox1� than either an1110nium ni trate or urea phos· 
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The 1 rifh1e.nce a seed pla�ed f!r"tilt..z�-r i:,.n. small ip-1 ffl y1 eld ts 

gr phed J n  ffgu:res , 8 _. 9. uld HL Wheat IJl"Jin yield wa.s not ia�uenceG 
�Y seed p1 1(.ed fer�ilfzer at th� Deuel Co. sit� in 1!83 ar �ne Brookings 
H'ld fodington_ .s i t.es · n  l984 {F-fg:s . T a nd S}.  At the Bruokinp 'Si-ti! fn 1qa1. 

e1 er I onfum nitrate or ur@a phu"SJ)ha"te ca11$i;d whea t y-!ld dePreis ,c" 
Uru. tt.Diaver i Hd tause a loss or -h�· y,�ld (F ;. l .  

Fl ax gtain yield response to seed pl aced fertil izer was similar to 
the stand response (Figs. 9 and 10 ) .  At the Deuel Co . site in  1983 , urea . 
phosphate and ammon111n nitrate resul t1!d 1n  sf-ffl1i1r- 11,l"' d e_p_rus1on'i whn1 
urn. decrct• -Id yfelds_ IZIOJ"I npfd {;:"t g .  !) . At tile Snia f ngs s�"!a, 
a11111Qn1 nHr t� did no"t auH 1ny y1eid 1�$:S even thougl'J 'S1Jl24! 1iund re ... 
ductton accu:rred . Urn l"UUl �a 1 n  the IIIG$t rApid 1h11d d@"t l f nt whfl e­
vre phMPh•i. wu in:tef"nltdi11te (Ftg. 9)_  I n  198-41 a ntum r, 1 a-ate ,ana 
ilr�a onospha-ee e1usad s11111lar J1e1 ct nid.uc!ions_ a.t bicth the 61"0-aki ngs at1d 
Cadingtoll ,-it.a. Uru re.svl ted fn t- ore .l"!p1d yt-aTd decl lne tban !!f thor 
!.lllllllll'l1� 1uu.te ar ura (Fig. 10} . 

Based on  4 s1te years of data,  i t  appears that urea phosphate is 
simi l ar or only s l i ghtly more tox ic than amnon;11n nitrate and certainly 
much l ess toxic than urea when seed placed with smal l gra i ns.  
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Sunflower Hybrid Te5ting 
C. Lay & K. Grady 

Table 1 0. Hybri d Identfficat1on and Test S1tes for the 1984 South Dakota 
Sunflower Trial. 

N.E.  Fann N.E. Farm 
Company Hybrid � al B Colll)any HJbri d B� 113 B2 

Arrowhead Bonus x Keltgen KO 66 x 
AH 7078 x Northrup King NKS 265 x 
AH 747 x x x Sunbred 262 X 
AH 757 x Sunbred 285 X 

Barzen BAZ 3008 x Pacific Seeds Hysun 32 x 
BAZ 3009 x Hysun 33 x 
BAZ 3102 x Kerne 1 I I x 
BAZ 4004 x PAC 282 x 

Cargill C 206 x x x PAC 354 x 
C 207 x x x PAC 356 x 
C 208 x Sunbrid 1 1  x 

Cenex ex a101 PAG SF 100 x 
Continental Contiflor 5 SF 102 x x x 

Junin 1 x SF 103 x 
Junfn 2 SeedTec ST 316 x x x 
Junin 3 ST 317 x 
Jun1n 4 S1 gco SG 455 x x 
Junfn 5 SG 468 x 
Junin 6 Sokota SK 2057 x x x 
Junfn 7 SK 5000 x 
Junin 8 Stauffer S 1300 x x 
Junfn 9 S 1888 x x x 
Junin 10 x S 3101 x x x 
Parana l TNT/Sunflo TNT 634 B x 
Parana 2 L 12 
Parana 3 Hybrid 894 x x x 
Parana 5 x Hybrid 897 x 
Parana 6 x 

Dahlgren DO 705 x x x 
00 730 x 
DO 855 x 

DATA Data 82101 x x 
DeKalb OKS 42 x 

OPG 3362 x 
GroAgr1 GA 382 x 

GA 2004 x x x 
Homestead Sodbuster 

HX 1100 
Interstate IS 3001 

IS 3040 x 
IS 3170 x 
IS 7775S x 

Jacques J 3501 x 
J 4402 x 

X � Plots were pl anted and harvested. 
a =  Plots were planted but not harvested for some reason, usually an inadequate 

stand at harvest. 

.... 

II 
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Table I I .  Results of the 1984 1-(ybrid Sunflower Trial at South Shoret SD 

Oi l Content 
Hybrid ��Jt..1-1�1 d J(\hi/AJ. _ �� rcent _lbsTA Plant Test 
Identification J�lB�r---rffi 91f2 il1Jl'lJBJl1lf2 -i:Je1rmrJ1itl2 �e�,,hL '-!!Ef'�'"t 

SF 100 
SF 102 
Cargi l l  207 
OKS 42 
J 4402 
S 3101 
Parana 5 
00 705 
Sunbred 285 
ST 316 
Cargi l l  208 
SD 317 
Sok.ota 2057 
Sigco 455 
Cargi 1 1  206 
SF 103 
J 3501 
Barzen 3008 
Sokota 5000 
DO 855 
PAC 354 
KO 66 
NKS 265 
S 1888 
AH 747 
DATA 82101 
S 1300 

-
P111 nr,s bu ) 

1251 24 . 1  303 57 18.8 
1 197 1474 2264 27.8 36.8 38.1 333 543 863 63 18.2 
1192 1604 2277 25.3 32.6 36.6 302 528 833 66 18.8 
1135 25.0 284 58 17.7  
1128 27 .6 311 61 19.0 
1127 23.5  264 57 20.1 
1124 29.2 328 60 17 .8 
1123 1225 1835 28.9 36.4 39.0 324 445 716 58 18.6 
1122 28.4 319 60 19 .7  
1116  1510 1517 28.4 36.8 37.7 318 556 572 59 16.3 
1111  24.5 272 46 19.  7 
1105 29. 1  322 62 16.5 
1092 1382 1640 29.2 36.l 37.3  320 499 612 60 20.4 
1090 1238 25.3 33.4 277 412 65 18.1 
1034 27 .5 284 62 21.6 
1021 26.0 265 65 19.9 
1008 28.4 286 59 20.0 
1006 21.0 212 55 18.0 
992 26 .5  263 58 18.l 
981 28.3 278 60 19.0 
972 28.5 277 61 16. 9 
962 1232 27. 5 35. 9 264 442 62 18. 9 
953 1472 1676 26.3 37.6 40.1 250 554 672 55 18.6 
946 1306 1791 26.5 36.8 38.4 251 482 688 56 18.3 
943 1064 2050 31.5  40.0 40.8 297 426 836 59 19.3 
935 1133 25.6 34. 9 241 394 56 18.6 
932 1563 26.8 35.4 250 554 53 20. 7 

Hybri d 894 (ck)  
AH 707 B 

929 1255 1832 26.4 37.2 38.1 245 468 698 62 18.6 
929 1412 25.8 35 .5  240 504 58 21.2  

OPG 3362 
Barzen 4004 
PAC 282 
IS  3040 
Bonus 

926 29 . 1 269 58 17 .4 
920 21.  3 197 59 18.0 
916 26. 9 247 63 16.8 
899 30.4 274 65 20. 7 
883 26.4 232 56 18. 9 

to 



Table 1 1 .  Continued 

Oil Content 
Hybrid Percent 
Identification me� rniu l982 

AH 757 875 29.8 
IS 3170 872 28.4 
Stgco 468 855 31.  7 
Barzen 3009 844 25.8 
TNT 634 837 28. l  
Sunbred 262 831 27.8 
Hybrid 897 827 27.2 
Jun i n  10 823 25.0 
Barzen 3102 812 26.4 
PAC 356 796 25.7 
DO 730 779 32.6 
Sunbr1d I I  778 19.7 
GroAgri 382 767 1162 1991 31.2 38.7 40.2 
Hysun 32 764 31.3 
GroAgri 2004 758 30.5 
Hysun 33 735 23.8 
Junin l 658 29. l 
Kernell I I 478 21 .4  
Parana 6 335 27.3 
- -- -

Test Average 934 27 . l  
LSD10 223 1 . 5  
Correlat i on with 1.00 o.oo 

s eed yield 
Correlation with 0.91 0.41 

oil yield 
Plant i ng date: 1982 - 6/10. 1983 - 6/1. 1984 - 6/25. 
Harvest date: 1982 - 10/1. 1983 - 10/1 1 .  1984 - 11/20. 
Populati on at Harvest:  13.900 

' .. 

lhs]A 
1984 1983 

261 
248 
271 
217 
235 
231 
225 
207 
214 
204 
254 
152 
240 450 
240 
231 
175 
191 
103 
92 

253 
63 
0.91 

1.00 

1982 

60 19.8 
63 18.5 
56 19.3 
53 17 . 5  
60 17.5 
58 18.4 
59 18 . 5  
62 16.8 
57 18.2 
59 17  .3  
68 19.5 
78 15.2 

800 58 20.4 
63 20.0 
58 20.6 
72 16.8 
64 20 .3  
64 16.9 
70 17 . 7  

60 18.6 
4 2.7 

-0.24 o.oo 

-0.22 0.10 
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OJLTURAL PRACl'ICE sruDIE:S - NEM.MXDES AND SUNFLCWER INSEX:TS 
J. D. Soolik, L. Evjen, and K. Korth 

The higbest nematode populations in spring wheat following 
sunflower occurred at harvest in die spring disc and no-till treatments 
(Table l� • Nema.tcxJe populations in the fall tillage area declined 
over the growing season, however, in the spring tillage area nunt>ers 
increased in all treatments except plowing. The roost comnr>n nematode 
in �otb areas waG the. .pifl CP.amtt_l� �attus) nanato:m� Thia 
n�ode !reguently ccc:ms at vecy n!gh .. atloii levels in Bot:ith 
Dakota sunflower fields. 

Table 12.Effect of Tillage Practices on Nematode PopulatJ�'llG in 
Spring Wheat Following Sunflower. NE Farm. 

Tillage Treal:ml!nt 
and season 

Fall-Plow 

Fall-chisel 

Fall-Disc 

Fall-No Till 

Spring-Plow 

Spring<hisel 

Spring-Disc 

Spring-No Till 

No. of Plant Feeding Nematodes/ 100 cc soil 
May 21 August 14 

359 

272 

302 

389 

201 

268 

173 

139 

131 

127 

209 

143 

248 

504 

431 

a/ Average of four replications - all plots were lightly disced prior 
to planting • 



In tillage treau-erits established following sunflower the fall 
cta.Eel, plc,,.i ,l!nd cli:sc �tS :esul.cm in le,t,.'frr � weerl1 
emergl!l!Ce l:hw'I che l'\04:ill tteatmefit: (Table 13) .  rn t.be � d1lage 
t,(e�ts � was VeJ:Y lia:le e.fii!et ai' t:reatffll!J1:ta. Ma:dm.mi weevil 
remetgenee oer:w:red i'rom A\xJD6t a to 21. �1:iat \lt-ee¥1l emep;ence 
� IIJl.y 24 and ceased in� � 4 .. 

TM.l� D .. affect af Til.laqe �ces oa � of PJ!d sea:11 
Weevils. re Farm. 

Fall-Plow Ob O 

Fall-chisel O O 

F.all-Disc O O 

Fall No-Till O 

Spring-Plow O 

Spring-chisel o 

Spr ing..ir>isc O 

Spring No- O 
till 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 4 

.25 3 

0 3 

o.s 7 

.25 0 2 

.25 0.5 4 

0 0 3 

0 0 5 

l 

.75 

.s 

1 

4 

5 

9 

5 

.25 

.s 

.s 

0 

4 

3 

3 

2 

.25 0 

.25 0 

.25 0 

0 0 

2 .s 

3 .25 

.75 .s 

2 0 

a/ All tUiiUP � were Uql!tly disceil prior to :seEd:mq wittl 
spring wheat on April 19. 
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Seed weevil and banded sunflower moth damage was measured on two 
hybrids planted on various dates at the NE Farm (Table 14.). Weevil 
.mt'! moth damage corrbined was near 50% in the Sigco dwarf on the 
IP3ay 16, 2l and 30 pjanring dates. Stm:iJnr �ti hvcl.6 occu:�1:ed in 
PJ\G 102 planted on May 16 and 23. Yields of both hybrids were also 
substantially reduced on May 16 and 23. Damage levels in the April 
25 and May 3 and 9 plantings ranged from 9-241 and yMds were also 
highest on the earlier dates of planting. weevil and moth damage 
was low in the Jtme 14 and 21 plantings, however, the plants did not 
mature prior to frost and yields were also low. 

Table 14. 

Planting 
Date 

April 25 

Muy 3 

Kay 9 

May 16 

May 23 

May 30 

J� l4 

� 21 

Seed Weevil and Banded Sunflower Moth seed Damage and 
Yield of Two SUnflawer Hybrids at Various Dates of Plnrting. 
NE Farm. 

Siqm CJ!ifa:rf 
Yie!Li i �  

(lbs/A) Dmnage 

1629a 11 

1553 6 

1009 15 

283 31 

602 26 

1076 31 

799 12 

253 2 

Hybrid 
PAO 1112 

¥ &rifod fikith. 1.ie.ld 1 W@ivil =\ &liii:M!l1'lefb 
Damage (lbs/A) Damage Damage 

s 1799 10 5 

3 1229 14 10 

8 1544 13 6 

17 655 24 15 

14 656 30 14 

14 1250 16 16 

2 816 3 6 

0 180 3 2 

a/ Data is avg. of two sampling dates • 



1. Soybean � �ce study. 

24 

2. S'pdng wheat, Oiltli-1 eye, cotn1 flax � � br:eeiling t.:rlale: 
will om:tinue. 

3. Alfalfa forage research. 

4. S1lall grain fertility study. 

s II Potato m,a � herlu.Clide deranst-rlltion plots. 

6. Smflower dote of plmtt:ing,. w.it;h aniS with:lllt: �:OOe. 

7.. Small gnun �1eey der.rmsttaticm plets-

e. Flmc 6eei treatment stody". 

9. Potato sC!Ed treatment and fungicide study. 

lOill Efferl:e of tilla._qe_ 6n en.rvival of Stmfl.awer insects-.. 

11. Lang i:'EtCCL &:rmiluJ -s�- � will be initia.-.::a:1 am rill. J.nw!l Ye 
empimtlvely large plots «i � bm:del'. e:f:fect:s. Si.]Stems to �,e 
StUdiEd J:ncl.ude �' min:bmm 1!.Ll! lffld dtemeit:e too1 pesti­
cide} �ot.aeio:rua :itld conc.irmow:; no-till winee!' \tlheat .. 
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