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iant Sci1rmte 

f I LE 
• In the spring of 1955, aaoney was appropriated by the State Legislature� -·--IA 

new reeearch on crops, soils, and crop disea•e• in northeaetern So 
A 20-acre eite waa originally eelected. It is located on the Otto t 
15 miles qorth of Watertown at the junction of Highways 81 and 20, A second 
site was added in 1965 at Garden City. It 11 located on the Everett Fletcher 
farm, 2 miles north and a half mile west of the Garden City junction on Highway 
25. fllere are 45 acres in this farm. 

These farms provide research facilities to obtain 1olutions forlocal problems 
in crop production and soil management. lxperimant• involving fertilizers, plant 
disease control, crop management, weed control, soil fertility, and crop variety 
testing are underway. ' 

Evaluation of plant materials by IIDl!mbera of the staff concerned with plant breed
ing are carried on at these farms. Weather conditions here aid in the natural 
screening of plants and tbe infol'IDation ia valuable to their research. 

A field day at the Garden City Farm will be July 8, 1966 at 1:30 P.M. At this 
time the objectives of the new experiment• will be di•cussed along with any 
other busineH. 
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This report waa prepared by the staff n,embers of South Dakota State University 
aa indicated in each section� and assembled by Q. s. Kingaley, .Agronomy Departntent • • 
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BRIEF HISTORY 

The relocation of the �l practice expe� from Watertown to the 
Garden City Unit are ru:rpl.e-ted. One large e,:pv:d.i:fent, supported in part by 
the Farmers Union Cen-tz:nl E.x�hange, was put intQ 4,Peration last spring. All 
experiments and other pt;:rn:t;Lngs are on the cantou.r �ith roadways located in 
the grassed drainageways for access to the experiments. 

Areas not in experiments presently were mulched with crop residues to reduce 
water runoff and to hold snow cover • 

The Watertown Unit is utilized for adaptation studies with corn., small grain, 
sorghum, soybeans, and grasses and for plant disease observations. These 
studies will continue on this fa:nn due to its environment and soil condition. 

A new long tel'lll. grass study was planted by Dr. James Ross this year and the 
old area was worked up in preparation for spring plowing. The main objectives 
of this experiment are evaluation and testing of introduced cool-season 
grasses. 
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1965 CROP SEASON 

Table 1. Total Rainfall and Average Temperature by Months, with Their 
Departure from Lons-Ti.me Average at Northeast Research Parma 

Watertown and Garden City Unite 

April May J'uae July Aug. Sept. Oct. Total 

Total Ra!nf all 
it. Ir,ches 

Waterto,m Unit 2.89 6.08 3.66 2.34 2.6.3 4.33 1.23 23.16 
Garden City Unit _,. 6.23 3.67 1.50 1.34 2.74 1.67 17.15 

Departure from 
Long-Tiaie Avg. 

Watertown Unit +0.83 +3.21 -0.04 -0.33 -0.15 +2.48 +o.07 +6.07 

Avg. Monthly 
Temperature in 
Degrees F. 

Watertown Unit 40.4 54.9 62.7 69.3 67.0 47.0 47.8 
Garden City Unit 58.1 64.1 68.7 68.8 

Departure from 
Long-time Avg • 

Watertown Unit •2,8 -1.1 ·1.2 -3.0 -2.0 -12.9 +0.1 

Frost Free Daye May 28 to SepteJDber 9 • 104 days Watertown Unit 
Not recorded at Garden City 

The past cropping season was favorable for small grain production. Above normal 
rainfall in April and May came at intervals when moisture was needed for proper 
plant growth. The excessive rainfall during Hay caused soil erosion on the 
steeper slopes. Temperatures during both corn and small grain seasons were below 
normal. Cool temperatures were beneficial for small grain, but hindered the 
progress of corn production. The 104-day frost-free period was long enough on 
aa average. but the cool months of June, July, and August slowed down normal per
formance of the crop. Sorghum was affected by the same conditions. 

A study of the frost free periods at the Watertown Unit may be seen Table _2�. 

Rainfall and temperature recordings were not complete for the Garden City Unit 
this year. A weather station was erected and will be in full operation for 1966. 

*The above rainfalls and temperatures were taken and recorded at the Northeast 
Research Farma. The departu�e frOIII long-time average was obtained by c01eraring 
data taken at the farm to the long-ti'dle average at t:hs Wat:u·itm.-n We.11the1· Station, 
courtesy U. S. Weather Bureau. Huron. �outh Dskot•. 
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Table 2. Periods of Frost-Free Days Recorded at the Northeast Research 

Year 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

Farm, Watertown Unit. 

Last Frost 

May 4 

May 20 

May 23 

Hay 22 

May ll 

May 10 

April 30 

May 23 

June 11 

May 28 

First Frost 

Sept. 6 

Sept. 16 

Sept. 16 

Sept. 10 

Sept. 19 

Sept. 25 

Sept. 20 

Oct. 28 

Sept. 10 

Sept. 9 

Averag�·Frost Free 

frost-Free 

125 

119 

116 

no 

123 

138 

143 

158 

92 

104 

OttyB 123 

FERTILITY AND CULTURAL PRACTICE EXPERIMENTS 

Garden City Unit 

Q. s. Kingsley 

Days 

TITLE: The Long Tex:m Effect of Row Versus Broadcast Method of Fertilizer 
Application on Soil Fertility and Crop Yield Rotation. 

OBJECTIVES OF EXPERIMENT: 

1. To compare the effect of row application with broadcast plowdown 
or disk-in application on crop yields. 

2. To determine the relative management efficiency of the two methods 
of application in terms of economic returns for labor, equipment, 
and other input for typical South Dakota cropping sequences. 

3. To determine the effect of the two methods of application on soil 
test levels and :resulting residual carryover on the crop yield. 
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NEED TO STUDY: 

1. Should the farmer buy equipment for row application of most of the 
phosphate required for small grain and row crops, which requires 
addition.al labor during busy plantina time? 

z. Should he eliminate the addition.al labor by having higher rates of 
phosphate applied as bro•dcast with the nitrogen and plowed under? 

3. What is the long tel'lll effect on yield and soil fertility of (1) a 
small amount of fertilizet applied to a small part of the surface 
soil ae compared to (2) a large amount of fertilizer mixed throusb
out the surface soll. 

EXPERIM!NTAL Pl.AN: 

The plots receiving nitrogen are to receive the ea.me amount, but the two 
crops will receive different aa,ounts. Corn would receive SO pounds of 
nitrogen and wheat 30 pound• of nitrogen per acre. 'lbe phosphate levels 
are variabl•, d the rates used are of elemental phosphorus and nitrosen 
in pounds pr arre. Conversioq of phosphorus to phosphorus pentoxtde may 
be accompli•m�d by multiplying %.3 timsa the elemental P shown in formula. 
To reverse this procedure multiply 0.44 times P2o5 to get the elemental 
P quantity. 

�-6 treatments Wheat - 6 treatments 

N·P-K N·P205•K20 N·P-K N-P205-K20 
0-0-0 0-0-0 0-0-0 0-0-0 

0-0-0 0-0-0 30-0-0 30-0-0 
50·0-0 50-0-0 30·7·0 30-16-0 
50-7-0 50-16·0 J0-15·0 30-35-0 

50-15·0 50-35-0 l0-15·0 30-35-0 
50-30-0 50-70-0 30-30-0 30-70-0 

Three corrective treatments were included in each experimental block, 
consisting of 100·0-0, 100-60-0 and 100-60-100. These ratios are also 
in terms of the elements N, P, and K. A maintenance treatment will be 
applied to each of these plots starting with the first crop season. 
No K is added in the maintenance fertilizer. The fertilizer treatment 
for corn is to be: 

Corrective 

100-0-0 
100-60-0 
100-60-100 

For wheat 

100-0-0 
100-60·0 
100-60-100 

Maintenance* 

so-o-o 

50-7-0 
50-7-0 

30-0-0 
30-7-0 
30-7-0 

* The fertilizer will be broadcast in the fall end spring plowed. 



Resulta: 

Tabla 3. 
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There are 8 replicatione of each crop-year block and treatment t except 
for the correct ive treablW!nt. vbich was applied to 3 plots in each of 
the 16 blocks. Th�•e plote occur a. the laet three plots on one end or 
another of each block. Theh •xact locacion 'miAf ba tlata-d :.to rchu la•1..$pl 
of each block. A randomized 'block cldlgn wa., a.ad nd th� pla.trll vn1 
remain as whole plots until t� last yap- af the upui.:ment, 1969, at 
which time all plots are to b4' split.. ll&lf th pl.oc WU.l t'l!�•t,� 
fertilizer and the other half none. Ree idual effects are to be deter
m ined at this time. 'l'be re1(dual fert ility will be vhat remain• from 
corn for wheat or v ice versa. 

Data to be recorded will include y ield, N and P content of gra in and 
stover or straw of corn and 'fhe•t, n itrogen and phosphorus content of 
the aoU at the beginning and end of the experiment. Air and soil 
temperature, wind velocity, •nd ra infall are to be recorded•• equip• 
nient become• available. 

Soil mo isture •tudie, will be �poducted by a representative of Farmers 
Union Central Exchange. 

Appllcatlou of fertill&er ia to be init iated at three d ifferent times, 
namely: 

1. Fall application, sprtpg plovt.ng. 
2. Spring application after plowing, disk in. 
3, Drill with the seed application, 

Weed control• at the d iscretion of the farm 1DM1ager. 

Time, late, and Placement of Fertilizer for Wheat* 

Treatment Time or Method of Applicat ion 

30- 0- 0 
30· 7 .. O 
30-lS-0 
30-30- 0 

Broadcut 
Pall 

20.2 
20.l 
22.5 
2 1.8 

Y ield ln bushels per acre 
Broadcast 

SJJE1n& I>rtll 

20.0 
17.3 
21 • .S 
19,2 

18.7 
21.1 
22.0 
22.8 

* The time and method of fertil izer applications ere not signif icant at the Sl 
confidence level. 



Table 4. 

Treatment 

so- o- 0 
SO· 7· O 
50·15- 0 
50-30- O 

i 

Tiale1 Rate, and Placement of Fertilizer for Corn* 

YI.cLi in Bu.Jbeh p11r acre 
Broadcast Broadcast 

Pall Spring Starter with Seed 

39.4 
43.7 
39.1 
43.7 

41.9 
40.2 
43.4 
42.6 

39.7 
40.9 
43,6 
45.1 

* The time and ID8thod of fertilizer applications are not significant at the si 
confidence level. 

These data in t)l• preceding tables show difference, which occurred in 1965. This 
is but one year's information and it is not conclusive for making a final de-
e :l.sion. 

Fertilizer applied with the grain drill or corn planter (T•bles land 4) in
craeeed yields with each rate increase. The localization of the fertilizer 
seemed to minimize the effect of soil variability and the nearness of fertilizer 
to the plants aided in ita uniform use. Fertilizer broadcast on the soil surface 
did not produce this consistent yield pattern. 

Results: 

Table S. 

Treatment 

o- o- 0 
30· O· O 
30- 7- 0 
30-15- a 
30-30- O 
Average ** 

Average Yields of Wheat at a Constant Nitrogen Level and Variable 
Phosphorus Levels.* 

Percent Percent 
Yield Bushels Protein total phosphorus 

per acre 14S a2c 14l H20 

17.6 12.0 0.31 
19.6 12.2 0.32 
19,5 12.S O.Jl 
21.9 12.1 0.31 

21.3 12.1 0.31 
13.2 0.39 

The rate of fertilizer application is highly �{SJ1,Jffcant at the 5� confidence 
level. 

*" Taken from Feeds and Feedlns by Morri•on. 
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Average Yields of Corn at a Conttant Ht't'l'(,..n,,,-;r.e,MJ,�'f!ttf'..,,.11'1.NILI 
Phosphorue Level,• 

Treatment 

0- O· 0 
SO• O· 0 
SC• 1· O 
SO·lS· 0 
50·30· 0 
Average** 

Yield Bushels 
per acre 

36.9 
40.3 
41.6 
42.0 
43.8 

Percent 
Protein 
14'%. H20 

9.2 
9.S 
9.3 
9.2 
9.4 
8.6 

Percent 
total pho4phorus 

141 H20 

0.17 
0.17 
0.18 
0.19 
0.16 
0.27 

• The rate of fertiliser application 1, hi3hly significan t at the 51 confidence 
level. 

** Taken from reecl.e and Fe�ding by Morrison. 

Di:IIC'WJBil..CD ,llnd �bitpt�y·t:i.00 af kmltll: 

Nitrogen applications (Table• Sand 6) increased wheat yields 2 bushels and corn 
about 4 buahela. The addition of phosphorua helped f.ncre•se wb�at and corn 
yields 2 and 4 bushels, respectively. 

The percent protein in corn (Table 6) is above average but the tot:.al phosphorus 
is low. Protein and total phosphorus in wheat are low (Table 5). 



Ob , ec t 1 va • o £ Exp er .lment : 
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CORN AND SORCSt7H FORAGE STUDDS 

Q. S. Kingaley 

1. Determw yield of c:rop in 20 and 40 tach row spacings. 
2 • Compare yielda of foraae aor1bum varieties and of a com variety under 

•imilar conditions. 

Re1ult1: 

T.t1ble 7. Perforunce of Annual Por...-• at Nortlur••� Resaarcb Farm. 1't'•t4'rtowi, 
Unit 

Environment: 
Fertilizer • 60-16-0 elemental 
Population and seeding rates: 

Corn: 40" rows • 12,000 per acre 
20'' rova - 22, 000 per acre 

Sorghum and Sudan: 
40" row• .. 61 eeed per acre 
20'' rows •12# aeed per acre 

Planting date: June 12, 1965 
Harveat date: Oct. 1, 1965 
Approximate sorghum seed• per pound: 22•25.000 

40-19. rows 20-in. 
1965 1962-o.S 1965 

Crop Silege Air Dry 
��10 

Si� r.. ,.,..r Pn Silage Air Dry 
,rt_ wt !. • wt.� wt. vt.. 

Rancher Sorgb1m1 S.4 2.0 e.s 2.8 8.1 3.3 
Hybrid Su,-1z.n 3.8 2.4 10.2 3.7 6.2 4.1 
Piper Sudan 2.6 1.4 6.1 2.3 3.5 2.1 
SD 252 S,7 3.0 9.6 l.6 8.4 4.9 
VoEanan 5100 4.7 2.5 9.0 3.3 6.5 3.8 
DeKalb SX 11 6.1 4.S 11.0 , •. 1 8.1 6.1 
Rox Orar,�e 9.2 5.8 13.7 6.0 12 .7 7.8 
Prc,ntiet' FS 210 6.9 2.2 11.9 3,8 10.3 4 ,:, 
Hydan 37 4.7 2.6 9.3 3.9 7,8 s.o 
High Sugar Com 7.3 4.1 13.6 S.3 9.5 S.6 
P.xcel Chow maker* 6.5 4.0 10.0 5.9 
Avera1e yield S.7 3 .1 10.3 3.9 8.3 4.9 

• Firet year teated 

rows 
1962-65 
_AV9l'888 

Silqe Air l>ry 
Vt:. wt. 

11.8 4.2 
12.8 s.o 
7.3 3.0 

12.5 5.0 
10.9 4.3 
13.5 s.s 

16.0 6.5 
14.3 5.1 
11.8 5.2 
16.9 6.0 

12.8 s.o 



;,1�c· ... 1s:.c;.1 ar.d ;nterprer.stion of Result•: 

The materials used for these forage studies are suitable for this area of the 
state. flle crop requires ample water, but warm teq,aratures are also necessary 
for rapid growth. The rainfall during the past season was sufficient for these 
1101·ghume and corn to produce about tvo times more forage than they did but cool 
temperatures Inhibited growth ao the plants did not grow with the vigor that is 
inherent in most of them. 

'nte average yields IDBY be used to select the most suitable varietief, By using 
this method, many of the var1ettea which were below the �verage may be eliminated 
from consideration in a forage program. 

The yield produced in 40-inch rows compared to that from 20-inch rows definitely 
favors the later. The 20.tnch raw spacing of the plants produced 311 more forage 
(wet weight) than the 40-incb row spacing in 1965 while the 4-year average for 
the 20-inch row 1pac:1ng was 20'%. more than for the wider spacing. 

Plantings in narrower rows restrict weed growth, but some weed control is 
necessary. lleferences to chemical weed control in crops msy be found in your 
Extension Agent's office for your particular cropping sequence. This study is 
to receive an Atrazine treatment or an Atrazine + Lorox mixture in 1966, depend
ing on conditions at that time. 

STANDARD VARIETY TRIALS OF SMALL GRAINS, NOR.THEAST RESEARCH FARl'6, WATERTOWN UNIT, 
1965 

J. J. Bonnemann 

Objective of Experiment: 

The purpose is to collect data so farmers, ranchers, and others in agri-business 
can be better informed on the relative performance of standard varieties of spring 
wheat, oats, barley, and flax. 

Discussion of Results: 

Climatic conditions favored small grain production at the Watertown Unit during 
1965. Rank growth was common and lodging was a problem, especially in the barley 
trials. The yields were excellent for all crops though some test wetghts were lcm. 

Of the spring wheat varieties recommended for the area, the newly released Chris 
has the best 3-year averase. Selkirk, Pembina, and Crim are also quite satie· 
factory for yield and acceptable for milling, 

The durums, Lakota and Wells, have the better average yields fo� this area. The 
new dunnn, Stewart 63, did not perform•• well as Lakota and Wells this year but 
in years when rusts are serious, its greater re1istance should permit it to out
yield other durums. 

Two malting type barleys, Larker and Trophy, have the best 4-year averages of the 
malting barleys. The nev barley release. Dickson, did very well. 



Cliatland 64, a replacement of Clintland 60 bae broader disease resistance. 
Dodge, Mtnhafer and Portage have tbe higbeat yield averages of the varieties 
recom.neaded for the ar•a· 

The flax varieties, Suamlt and Windom, have the htshest five-year averages of 
the flax varieties teated. Two new races of flax rust were first isolated in 
Canada 1n 1962. In 1964. only S ruet reei1tant varieties were recomnended. An 
abundance of rust was found in fteld1 of susceptible varieties in 1965. To 
avoid further buildup, it ie urged that only rec011111ended resistant varieties be 
grown in 1966. The recou:mended varieties are: B-5128, Dolley, Redwocd, Summit, 
and Windom. 

Further information on the 1965 trials can be found in Circular 173 - 1965 
Small Grain Variety Trials. 

Table 8. 

Variety 

CI 13949 
CI 13655 
Chris 
CI 13773 
CI 13586 
CI 13779 
Lakota 
Wells 
Manitou 
CI 13947 

Stewart 63 
Pembina 
Justin 
Crim 
Selkirk 
Rushmore 
Lee 
Caath4tch 
Thatcher 

8taadafd Variety Spring Wheat and Durum Trial. Northeast Research 
Farms, Watertown Unit, 1965. 

Test 
weight, Yield. Bu/A 
lb lbw 1'61 U'13-M 

59.0 49.8 
61.5 48.8 
S9.S 44.S 31.2 
61.S 42.9 
59.0 42.0 27.4 
56.5 42.0 
54.5 41.4 27.0 
57.S 39.4 26.8 
58.0 38.0 
56.5 35.3 
59.5 35.0 
54.0 29.l 22.0 
56.0 28.8 19.7 
55.0 28.0 21.3 
52.5 26.4 19.9 
55.0 24.l 20.4 
48.5 21.3 16.9 
52.5 18.6 17.2 
51.0 18.0 16.3 

Mean yield 34.4 

LSD ( .OS) 3.1 



Table 9. 

Vartcq 

Trophy 
ufckson 
Parkland 
Liberty 
Larlwiir 
Betzea 
Traill 

Cueter 
Plains 
Otis 
Spartan 
Fee bar 

12 

Standard Variety Barley Trial, Northeast Reeearch Farm8, Watertown 
Unit, 1965 

Teat 
wetgbc Yli!li

,, 
JlU/A 

lbjhD 196S 1952-15 

45.5 74.3 49.3 
46.0 73.7 
41.0 73.l 47.9 
47.0 70.1 S0.2 
47.S 67.8 S0.4 
47.5 66.9 48.1 

4S.S 65.S 46.9 
44.0 64.6 43.6 
46.0 62.7 44.6 
46.5 59.4 43.S 
48 • .5 59.3 42.2 
44.S 58.8 43.3 

NeaD. yield 68.4 

LSD ( .OS) 8.8 
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Table 10. Standard Variety Oat Trial,  Northeut Re•earch Panas , Watertown. 
Unit, 1965 

Teat 
variety wetght, Y{A!�d I Bu/A 

lb/bu 1965 1961-6.S 

CI 1978 36 • .S 124.6 
Santee 36.0 122.8 
Clintland 64 36.0 121.9 
CI 8178 34.0 121.4 
Garland 31.S 120.4 
Tyler 34 • .S 119.9 
Brave 35.0 118.S 
PUtnam 61 36.0 111 . 1  
Dupree 36.0 us .o 

Mo. 0-20S 37.0 113.2 83.4 
Bonkee 37.S 112.1 
Dodge 35.0 111.9 82.9 
Neal 34.S 111.8 
Coachman 34.0 110.4 
Minhafer 36.0 109 .8 85.S 
Portage 34.0 109.3 83.8 
Nodaway 38.0 109.2 80.1 
Peterson 100 36.S 107.7 
Tippecanoe 36.0 106.3 
Goodfield 38.0 104.9 
Burnett 34.5 104.9 18.1 
Garry 30.0 102.8 73.8 
Ortley 34.0 102.1 78.9 
Clint ford 36.0 100.8 
ltodney 29.0 98.5 71.2  
Lodi 32.0 96.0 
Andrew 34.5 90.2 75.7 

Mean yield 110.s 

LSD t .05) 13 .. 7 

• 



Table 11. 

VJJri,e:Cy 

Windom 
Summit 
Caldwell 

CI 1909 
CI 2292 
Redwood 
Arny 
8·5128 
Marine 62 
CI 1910 
CI 2290 
Norland 
CI 2291 
CI 2426 
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Standard Variety Flax Trial, Northeast Research Parms, Watertown 
Unit, 1965 

Teat 
'Weigh�. Jl,o.ltl. Bu{A 

lhfbu J96S 19fi1 -6! 

54.5 Jl .8 23.0 
53.5 32.9 23.6 
54 .5 30 .8 
54.0 30.S 
53.0 30.4 
54.5 29 .5  21.0 
53,0 28.8 21.3 
54.0 28 , 2  19.5 
52.0 28.Z 
54.0 27.0 
53,5  26.9 
53.0 26 .5  19 .1 
sz .s 24.8 
54.0 24 . 7  

Mean yield 28 .8 

1SD ( .05) 4.4 

CORN PERFORMANCE TRIAL, AREA DZ, NORTHEAST RESEARCH FARMS, 'WATERT�N UNIT, 1965 

J. J. Bonnemann 

Objective of Experiment : 

The purpose is to collect data so farmers, ranchers and others in agri-bueiness 
can be better informed on the relative performance of corn hybrids under the 
siune environmental conditions . 

Discussion :  

Thirty-eight hybrid corn entries were included in the 1965 trials. The trials 
are conducted on a fee basis and the entries were those desisnated for entry by 
participating companies . 

The trial was seeded on May 21 and harvested on October 28 . Cool temperatures 
and wet weather throughout the growing season greatly reduced the normal proaress 
of the corn toward maturity. Yields ranged from 48 .8 to 32.7 bushels per acre 
of high-moisture. low-quality corn. Few entries contained less than 30 percent 
moisture in the ear corn at harvest time and one entry exceeded 60 percent 
mols ture 

Further information on the 1965 trials can be found in Circular 174 - 1965 Corn 
Performance Trials . 
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Table 12 . Area D2 Corn Performance Trial. Northeast Research Farms, 
Watertown. Unit, 1965 

Performance t. Moisture Yield. 

!,Al'kfy � � C!O'ffl � - '11)11. 

SD Exp. 48 (4x) 4 35.4 48.8 
Pioneer 3862 (4x) 1 32 .8 48.6 
SD Exp. 39 (4x) 3 34. 1  48.4 
Sokota 225 (4x) 2 28.5 46.4 
DeKalb xt.•315 (lx) 18 42.5 46.4 
Sokota TS-SO (2x) 10 35.8 46.2 
Master F•30 (4x) 7 33.8 46.0 
SD Exp. SS (4x) .s 31.3 45.9 
Pioneer 388 (4x) 12 36.4 45.9 
Pioneer 3812 (4x) 17 40.0 45.6 
SD 248 (3x) 23 46 .) 45.6 
DeKalb XL-307 (Jx) 13 36.4 45.5 
DeKalb XL•304 (3x) 8 33.3 45.4 
Pioneer 38S4 (4x) 14 35.8 45.1 
Pioneer 3681 (4x) 21 42.4 45.0 
Northrup•King PX 487 (Jx) 20 4 1 . 1  44.7 
SD 210 (4x) 6 28.6 44.4 
SD 220 (4x) 9 31.3 44.2 
DeKalb XL-302 (Jx) 11 31.9  44.2 
DeKalb 59 (4x) 2S 46.7 44.2 
Master F-66 (4x) 22 40.2 43.7 
Northrup-King PX 481 19 38.3 43.4 
Master F•34 (4x) 24 44.0 43.3 
Sokota 255 (4x) 15 33.8 43.1 
Pioneer 384 (4x) 26 44.5 43.l 
Master F-70 (4x) 31 51.2 42 .9 

Master F-JlA (4x) 16 32.l 42.3 
Northrup-King KE 449 (4x) 27 40.3 41.0 
Northrup-King KE 497 (4x) 32 49.0 40.8 
SD 240 (4x) 28 39.8 40.5 
Pioneer 385 (4x) 34 52.S 40.2 
Master FX-450 (3x) 30 42.2 39.4 
DeKalb 45 (4x) 29 35.6 36.7 
United-Hagie UH Xl26 (2x) 33 41.8 36.7 
Master FX-350 (3x) 35 46.S 36.3 
United-Hagie UH Xl38B (2x) 38 66.0 34.0 
United-Hagie UH Xl30 (2x) 37 57.2 33.2 
Pioneer 3670 (4x) 36 51.7  32.7 

Mean Yield 42.9 

!.si < .05) 3.5 
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GRAIN SORGHUM PERFORMANCE TllW.S., AREA D2, MORTH!AST RESEARCH FARMS, WATER.TOWN 
UNIT, 1965 

J .  J .  Bonnemano. 

Obtective of Experiment: 

The purpoee ls to collect data ao far11ere, ranchers, and others in agri•bueiness 
can be better informed on the relative performance of grain sorghum hybrids 
under the same environmental conditlone. 

I>iecuss ton: 

Grain Sorghum Performance Trials have been conducted on a fee basis for four 
years at the Watertown unit. l'he entries included in the trials have been the 
choice of the entering producere. 

Twenty-six entries were included in the 1965 trial. The trial was seeded on 
May 21 and harvested on October l. 

The climatic conditions of 1965 were detrimental for good sorghum production. 
Cool, wet conditions prevailed throush most of the eunimer and growth was 
seriously retarded. Many of the later maturing entries bad barely reached the 
milk etage when the first fall frost stopped growth. The low test weights of 
all entries were caused by the early frost which occurred before the srain waa 
mature. 

Further information on the 1965 trials can be found in Circular 175· 1965 Grain 
Sorghum Performance Trials. 
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Table 13. Area D2  Grain Sorghum Performance Trial .  Northeast Rese•rch Farms • 
Watertown Unit , 1965  

Variety Height, Da:.ce Teat wt . Xield1 lOOlb/A 
inches heitda-d lb/bu 1913 196.3 .. o� 

NK 115 43 8/4 46.0 25.3 Pi'.G 275 45 8/4 so.o 24.4 SD 503 58 8/10 43.0 23.1 32.9 NX l�O 48 8/4 46.0 22 ,7 31.4  NIC 125 51 8/9 41.0 22.3 30.4 SD 441 48 8/4 47.0 21 . l  27.1 RS 501 59 8/11 41 . 0  20.8 33,2 
NI< 133 44 8/U 37.0 20.s 
SD 502 54 8/10 40,5 20.0 Pawnee 51 8/9 43,5 19.5 DeKalb B-32 49 8/10 43.0 19.4 Excel 202 52 8/10 40.0 19.2 P ronto 56 8/6 44.0 19.2 
SD 102 45 8/4 43 ,0 17 .9 2 2 .9 SD 451 52 8/10 42.0 17 .7 Colo. 585 54 8/7 44.0 17.5 PAG  304 39 8/10 38,5 1 7 , 1  Nebr. 504 52 8/10 40.5 17.0 T-E 44 46 8/14 28.5 15.8 Frontier GX37' 41 8 /14 22.0 11..5 
PAG Exp. 3637 48 8/12 28 .0 11.2 
Frontier GX104 47 8/16 16.0 9.7 
Frontier 388 so 8/13 33.5 8.3 Pioneer 885 46 8/15 20.0 8.6 Tasco 48 8/14 21.0 8.0 
Rico 46 8/17 15.0 6 . 0 

Mean yield 17.l 

LSD ( .O!j} 11 . 3  

COMPARAT IVE TESTS OF NEW WHEAT. OATS AND FLAX STRAINS OF COMMERCIAL VARIETIES 

WHEAT 

D. G. Wells 

The Experiment Station at Watertown usually experiences such severe winters that 
it  is a useful test site for winter wheat breeding ma tarials f�om which hardier 
winter wheats are being sought, lbe win ter o f  1964-65 was so severe that 
virtually all o f  the winter wheat nursery there winter killed. 

Plants from crosses o f  wheat with wheatgrass were tested. Some survived very 
well. A collection of  wheat grass species was tested also and some of these 
surv ived . All surviving plants were transplanted to Brookings to be used in 
the program o f  breeding for greater win ter hardiness. 
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tooper•tlw regiamll usu or b&rd ri!d sprtng aad ikinJal vhefl'. ven g:l'C7'-·o . ilth 
very good re•ult• . -na. nunert.u wn INJ.ll urod for and h.Alped 'Wl-1.wu 1:1-P 
.s tcr•ina of the•• crop1. 

B.ata, of SMdtng ,prtna wbeat wen te,tecl .at three loc•tiOM includi!nS r.Jot.er'f:,i!ll.-11 .  
Tit11r• wre S ratu whtcb varied from 15# co 75v per aero . 'ID t-..e.lp d i.I  tl"!rni� 
tb41 live •eed uniformly over the 4 ron elf each p Lot, dif!il:renc am,aunr o! U.w 
l'Bdi " rylng from 1 1  rams ta 45 F,UIS .  re !rte-rd.JI! d to • un:1 l1rr1;1 vo I trll'M! l!J' 

ddhts h.e•1:-ktlled :m d .  nsu. ,  t.bec· ploc:a � socdad wz �]': n.·prrJJ_.,• at 
tlMI uperjma11ta1 r•t• . !lie re.u.J�• Al'l! . 11MMI- to role 14. 
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.. 'tabll! 14. 

a/ 
Se.ed.1.ng -rat.ea of Cb:da and Wells spring wheats at Eureka, Watertmrn , and Highmore.-

Readings by 
.# replicates 
Seed at Highmore 
per Lodging 1 /19 

Varieties acre Eutek.a Watertown Highmore Av. I II III Av. 

bu. bu. bu. bu. CZ. '%. ,. % 

Chris red wheat. 15 25.9 33 .4 40.7 33.3 0 0 0 0 
Ir ti " 30 29.7 45.0 47.8 40.8 2 5 0 
ti It n 45 29.6 47.7 50.9 42.7 20 s 40 22 
11 " u 60 26.3 49.0 s2.2 42.S 60 40 20 40 

.. .. 15 26.l 45.9 47.5 39.8 so 80 60 ' 63 

We.l la durum, wheat IS 24.0 36.1 41.7 33.9 0 0 0 0 " .. .. 30 25.6 38.4 56.8 40.3 0 5 0 2 u " .. 4S 24.S 43.1 JS.4 41.0 20 s s 10 
.. .. tt 60 26.l 45.2 48.S  39.9 40 10 80 63 
.. .. ff 75 28 • .S 46.3 53.3 42.7 60 20 5 28 

•I 

G�l:11d.nattou teat: Chris 991 tested 4/19 
Wells 87i teated 4/19 

Dates of aeediug: Watertovu 4/28 
Eureka S/4 
Rigbaore 4/16 

Seeded plot size 4' x 181 in 3 replicates and a completely randomized design . Ra't'Veated plot size 2' x 12' 

Scab 7/19 in Wells � 11 at Watertown. 
" " " Chris - trace at Watertown 

• 

Test weights 
Eureku Watertown 

# # 

55.4 59.8 
56.6 60.0 
57.1 60.8 
55.7 60.3 
55.1 60.4 

54.3 S8.1 
54.8 56.9 
53.0 56.S 
53.5 56.5 
55.3 56.8 

Highmore 

# 

60.6 
60.4 
61.5 
60.3 
60.4 

59.4 
S9.7 
60.1 
58.7 
59.6 
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Table 15. Partial Summary of Highest Yielding !atriee from Uniform ,-sional 
Spring Wheat teet1 at Brooktnae. Watertown aad Hlgbmore.!. 

BROOKDCS Rmfl!p! WATERTOWN 

R.:mr.e 
o:r � 7£U THt 
Ho. llUli :Scam 1 ld. 'fC . fl.el.d 

June 1. I bu� d: llu,. 

Marqute 3641 21 0 0 0 S-100 S•lOO 42 5 S3.6 20.s 47.0 12.7 
Thatcher 10003 22 0 0 1 S•lOO S•2S 42 10 ,,.1 27.2 51.8 19.S 
Selkirk 13100 24 0 0 l s .. 100 a-o 39 10 54.1 31.0 Sl.2 22.7 
Lee 12488 22 0 0 s MS•45 S-100 41 30 57.S 34.3 48.2 18.7 
Pembina 13332 21 0 1 1 s-100 1.-0 40 15 57.2 J4.3 S4.7 28.S 
Crim 13465 22 0 0 s s-100 a-o 41 20 58.8 36.S 54.6 29.9 
Justin 13462 26 0 5 0 MS•6S R•O 42 15 58.6 39.4 56. 4  29.7 
Chris 13751 2S so 80 ' R•O a-o 41 s 60.7 45.0 60.2 44.7 
Ma,iitou 13775 24 0 s 1 ... s a-o 44 3 59.3 39.1 58.3 36.S 
B61-95 13586 2 S  0 30 l a-o a-o 46 s 59.6 44.8 60.0 42.3 
860-82 13823 24 0 20 0 a .. 1 a-t 47 s 58.6 37.6 58.9 39.8 
IIS4-30 13655 25 0 10 10 R•O R•O 44 2 61.8 47 .l 61.6 45.8 
rxss .. 1 1  13773 25 0 5 20 R•O R•O 44 l 61.7 4S.2 62.0 42.7 
IIS9•9 13826 22 0 l 1 B.·10 R·O 42 s 59.4 45.0 54.8 �.3 
60-54 13596 23 0 20 l R•O R•O 40 30 60.1 49.7 S9.1 41.8  
SD62S 13948 21 0 20 10 R-1 R•O 39 s 62.1 44.0 61.0 45.4 
SD626 13949 24 0 1 10 S•2S a-o 43 l 59.1 43.3 58.6 48.3 
ND40S 13779 25 0 l 10 R•O a .. o 44 1 S8.9 41.9 S6.8 44.6 
ND363 13828 21 0 0 1 R•S HS•lO 43 15 60.6 S0.6 57.3 44.5 

a/ 
- Seeded at Watertown 4/28 and Highmore 4/16. 

Legend: a •  reeietant 
S • sueeeptibl• 

MS •  moderately eueceptible 
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Table 16. Partial Surumary of Highest 1ieldina Entries from Unifi7'21 Regto�l 
Durum Wheat test, at Brookings, Watertown and !urekA.-

BROOKINGS 

Name �e 
or .s.1 .. K lba.lf H�& Bun 11'.1 

Nit. ie.r. No_.- b.uce d  7/7 Lg! §Cltm 
June in. i i 

Mind\uQ 5296 28 57 MR-5 S-100 
Wells 13333 25 46 R .. 1 MS-10 
Lftkota 13335 24 46 a-s KS•S 
Stewart 

63 13771 29 58 R•O R•O 
60·114 60114 24 41 R-0 R-0 
61·42 61042 26 42 R•O R-0 
61·48 61048 24 43 Hll·2S MS-10 
62-,1 62051 23 47 a .. o R-0 
62·73 62073 26 47 R-0 R-0 
62-120 62120 24 43 R•S a-o 

62-214 62214 26 40 R-0 R-0 
I>T-188 188 21 44 R-1 R•O 

a/ 
- Seeded at Eureka 5/5 and Watertown 4/28 

Legend: R � resistant 
S • susceptible 

MS •  moderately susceptible 
MR a moderately resistant 

WA1'ERT<Mf 

Lodg· Shatter-
!n-g !nj 'I'IIK 
9/2. 912 W!,. Y'Uld 
1, ,. I bur .. 

5 0 42.0 3.2 
0 0 57.1 36.9 
0 0 52.9 35. 1 

s 0 60.3 35.9 
0 0 61. 2  45.2 
0 0 60.0 45.2 
0 0 S9 .5 42.4 

20 0 58.0 40.4 
20 0 60.6 41 . l  
s 0 S8.6 48.0 
0 0 55.2 37.S 
0 0 57.8 33.3 

BURE KA 

'Ia!.lt 
wJ::. �  
4 

54.0 
53.8 
53.2 

s1.1 
61.4 

59.0 
59.2 
58.4 
59.6 
57.5 
58.6 
58.3 

'ff, ·ld 
!bu. 

s .o 

30 .it 
29.S 

24.0 
36.4 
36.4 
36.S 
35.4 
38.l 
37.1 
35.7 
36 .. 5 
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Partial Suaaary of Bighe,t Yieldl.na Entrte• from Advanced lprtng 
Wheat I tests at Watertown & Highmore 

Date Lodg-
Black half Height 1ng* Watert2!E! Brooki!!&s Yields Test wts . 
chaff headed 7/7 9/Z lea f ·  etem leaf 

1. ,June !n .  1 � �11'1 

Pembina 0 22 40 s S•6S J\•O 
Lee 0 22 42 0 8·100 8·10 
SD636 0 21 45 0 1.-0 a�o 

SD6353 0 20 41 20 S•lOO l•O 
SD64S l 23 44 5 B.-0 a .. o 

SD646 0 22 40 0 s-65 1'•0 
CIS13 0 22 42 10 s-40 --o 
SD649 0 22 43 0 s-100 a-o 
Chris 0 23 45 20 ll..0 a .. o 

Seeded at Watertown 6 Highmore 4/28 

* No lodging July 24 
Legend: a •  resistant 

S • susceptible 
MS •  moderately susceptible 
� • moderately resistant 

MS .. 2s 
S•40 
R•O 
S-40 
Jl .. Tr 
MS•4S 
MS•lO 
MS•65 
R•O 

atem w H w 1{ 

1l2A by. � f w ---

a-o 31 ... 39.2 54.9 �.2 
S-100 21.0 39.8 50 . 1 51.1 
MR•lO 42.7 50.7 60.5 61.0 
MR•2 23.1 44 .7 s.s.1 61 .. 5 
R-t 38.9 41.4 6 1 .9 6 1 . 1  
MR-10 33.2 46.4 58.1 60.4 
mix 31.9 41.4 56.3 58.9 
R·O 32.3 47.2 S1.5 60.7 
a.-t 42.5 49.4 60.5 60.0 
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OATS 

R. S. Albrechtsen 

four nurseries of experimental oats were grown at the Watertown Unit in 1965. 
Strains included in these nurseries rep.resent various stages in the development of 
new varieties in the oat Breeding Program at the South Dakota Agricultural Experi
ment Station and other cooperating agencies, primarily in the North Central Region 
of the United States and in Canada. 

The earliest stage of this breeding program at the Watertown Unit in 1965 was 
the growing of plants in two Preliminary Oat Yield Nurseries. These nurseries 
had 144 new strains which we.re being yield-tested for the first time by comparing 
their yields with those of appropriate check varieties. Only a few of the best 
entries in these two nurseries were retained and these will be advanced to the 
next stage of testing in 1966. No data are reported here for either of the 
Preliminary Oat Nurseries since most entries were discarded prior to harvest. 

Fourteen new strains developed at the South Dakota Agricultural Experiment Station 
were grown in a yield nursery (Rod Row Oats I )  with four standard varieties as 
checks. These 14 strains are those which were selected from a much larger number 
grown previously in individual plant rows and preliminary yield tests. Entries 
in this nursery which are potentially suitable for release as a new variety will 
be advanced to the next stage of testing. Table 18 shows data on the highest 
yielding experimental strains and check varieties included in this yield nursery 
at the Watertown Unit in 1965. 

The next step in the oat breeding program (a�er testing in the Rod Row Nursery) 
is the testing of new strains and standard check varieties in one of two Unifol'ffl 
Regional Oat Nurseries. The growing of these nurseries is coordinated by the Crops 
Research Division of the United States Depll'tmiiElt c,� Agrieul.1:uro .. � 1"he 'bC:1Jt lllP1il 
strains available from all states in the mn:1:b Cem;;ral. Regitm ot thit Urrited S'tin'lu 
and from Canada are normally grown in thei e: � fbr i.11 �od of 2.· t:o 4, yantr:O 
prior to release as a new variety. The nurs:etles .-n.re gn�u rt ��tely 20 
locations throughout the North Central Region and Canada. This regional program 
tests the suitability of new varieties for release and detennines the areas of 
adaptation for these varieties. Through such a cooperative testing program, 
varieties developed in one state or region may be found suitable for production 
in other states or areas as well. 

Data on the highest yielding experimental strains and standard check varieties in 
the Unifol'ffl Midseason Oat Performance Nursery are shown in Table 19. Entries 
in this nursery are primarily of the midseason to Jare maturity clasa, heing 
as late as, or later than, the Cl intland type oats. 
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Table 18. 

1965 
1:ntl"y Na , 

J 
2 
3 
4 
5 
9 
10 
11 
12 
13 
14 

Partial Summary of .Results of the 1965 Rod Row Oats I Nursery; 
Watertown. (W6SRROI ) .  

Selection 
'f ei. Vnrl.nt:v Lodging Hu.ipht 

x in. 

C.l.4170 Andrew 10 49 
C, I.7269 Dodge 0 52 
C.I.7639 Clintland 64 0 48 
C.I.6662 Garry 10 53 
64 RROt-6 10 49 
64 RROI-16 10 48 
64 RROI-18 10 50 
64 RROI- 21 0 53 
64 RROI-22 10 54 
64 RROI-23 10 Sl 
64 RROI-24 0 52 

Stem 
rurt 
... 

50-S 
10-S 
tr-MR 
10-s 
20-S 
5-S 

10-MS 
40-S 
40-S 
20-S 
30-S 

Test 
wt,. 

Th!i. 

34.S 
36.8 
35.S 
29. 5 
31.8 
35.2 
33. 8  
34. 7 
35. 3 
32.0 
35.2 

Yield 
J!P,r- Mre 

bu • 

105 .. 2 
104.1 
103.2 
101.8 
110.2 
114. 9 
117.2 
111.4 

105.8 
107.5 
108 .6 

24 

Yield 
.rank 

8 
9 

10 
11 
4 
2 
l 
3 
7 
6 

5 

*Letters indicate type of .reaction shown by plants; O = no observable infection, 
tr = trace of infection, R = resistant, HR = moderately resistant, MS == moderately 
susceptible, S == susceptible, X = heterogeneous reaction. Numbers indicate 
percentage of stem surface covered by rust pustules. 

Seeded April 28, 1965 
Overal.l mean yield = 103.l bushels 
c.v. = 8.81% 
L.S.D. == 14.8 bu. or 14.3% 
Number of reps = 3 
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Table 19. Partial Sunmary of Results of the 1965 Unifo.rm Midseason Oat Performance 
Nursery; Watertown . {W6S UMOPN) .  

1965 
Entry C.I.  
No. No. Vadi::SX LoffinJt �f:&!31! 

% in. 

1 8170 Stormont 0 45 
2 8171 0 51 
3 6662 Garry 8 54 
5 8068 0 45 
8 8168 2 46 
11 8174 0 50 
14 4170 Andrew 10 46 
15 2027 Gopher 15 49 
16 4988 Ho.0-205 5 49 
21 8029 8 51 
23 8151 0 44 
24 7463 Clintford 0 42 
25 7679 Tyler 0 44 
26 7680 Tippecanoe 0 44 
28 7639 Clintland 64 8 46 
29 8178 2 48 
30 7978 2 47 
31 8040 0 48 
32 8072 2 47 
33 7989 Ha:r:mon 32 54 

Stem Test 
mst �1: .. 
* lbEJ. 

20-S 31.8 
20-s 30.8 
10-5 29.S 
10-S 38.6 
20-S 35.4 
2-MR 39.5 
40-S 35.3 
10-S 33.5 
30-S 35.6 
5-MS 36.6 
20-S 36.3 
60-S 33.0 
40-S 34.9 
40-S 38.0 
tr-MR 38.9 
s-s 36.5 
20-S 31.8 
2-X 37.4 
5-MR 36.1 
2-S 26.1 

Yield 
� acre 

DUA 

109.3 
107.6 
102.1 
111.l 
108.7 
113.8 
103.7 
102.3 

101.l 
108.9 
ll.2.9 
92.9 

103.8 
107.9 
89.1 

109.9 
lll.4 
U4.l 
109.9 
67.8 

Yield 
I'� 

8 
13 
23 
5 

10 
2 

19 
22 
24 

9 
3 

27 
18 
ll 
28 

6 
4 
1 
7 

30 

*Letters indicate type of reaction shown by plants; O = no observable infection ,  
tr = trace of infection,  R = resistant, MR = moderately resistant, MS = moderately 
susceptible, S = susceptible, X = heterogeneous reaction. Numbers indicate 
percentage of stem surface covered by .rust pustules. 

Seeded April 28, 1965 
Overall mean yield = 99 2 bushels 
c.v. = 6.88% 
L.S.D. = 9.7 bu. or 9.8% 
Number of reps = 4 

OATS 

R. s. Albrechtsen 

Two nurseries were grown at the Garden City Unit in 1965 to study the influencef.' 
of seeding rate and fertility level upon the components of seed yield and 
associated characteristics in oats. Each nursery had six varieties (Andrew, 
Tippecanoe, Garland, Mo.0-205, Lodi and Rodney) :representing a range in maturity 
and agronomic characteristics. 

In one test (Oat Seeding Rate Experiment) ,  the six varieties were each seeded at 
the four rates of approximately 1, 2 ,  3 ,  and 4 bushels per acre. The seeding 
rate of each variety was adjusted for seed size and germination percentage to 
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give an equal number of viable seeds per foot of row within a seeding rate. 
A uniform application of fertilizer (30 pounds of N and 20 pounds of P�s 
per acre) was used over the entire nursery. Data were obtained on stand 
count, heading date, maturity date, plant height, lodging, number of panicles 
per plant, number of seeds per panicla, seed size, seed yield , and b ushel weight. 

In the Oat Fertilizer Experiment, the six varieties were fertilized at the 
three rates of 0-0-0, 30-20-0, and 60-40-0 of N, P205 and K. A uniform seeding 
rate (approximately 2 bushels per acre when adjusted for seed size and germina
tion percentage) was used in this nursery. Data were obtained on the same 
characteristics as described for the Seeding Rate Experiment. 

No data are presented for either of these experiments since analyses of the data 
are incomplete at the time of writing this report. 

FLAX 

R. S. Albrechtsen 

Four experimental flax nurseries were grown at the Watertown Unit in 1965. One 
of these was a Flax Rust Differential Nursery which is grown annuall.y to serve 
as an indicator of the races of flax rust that are prevalent in the surrounding 
area. This nursery had 20 differential varieties {indicators) , which reacted 
differently to the various races of the flax rust organism. Through an analysis 
of the rust infection on this set of differential varieties it is possible to 
determine which of the known rust races are prevalent in the area and also to 
detect new races that may arise. 

The relatively new race n300 1 • of flax rust was observed in the Rust Differential 
Nursery and in conmercial fields of susceptible varieties grown in South Dakota 
in 1965. This new race was found in isolated areas of Canada in 1962. By 1963 
the infecred Canadian areas had grown in size and the race had spread into 
North Dakota. It was observed in South Dakota in 1965 when severe infections 
were found in many fields of susceptible varieties. This emphasizes the 
importance of growing only resistant varieties in an effort to avoid irrunediate 
losses and as a long-time control measure to reduce the abundance of the 
organism so that new races will be less likely to develop. 

A second nursery (Preliminary Flax Nursery) contained 88 new otrains developed at 
the South Dakota Agricultural Experiment Station which were bFing yield-tested 
for the first time in comparison to yields of appropriate check varieties. Only 
s trains having desirable agronomic appearance and immunity to the flax rust 
organism were retained for the next stage of testing (Rod Row Flax Nursery) in 
1966. No data are reported here for the Preliminary Flax Nursery since most 
entries were discarded prior to harvest. 

A State Rod Row Flax Nursery of 33 entries was grown in 1965. This is a nursery 
grown cooperatively by the Minnesota and South Dakota Agricultural Experiment 
Stations. A few of the most promising strains in this nursery will be advanced 
to the next stage of testing (Uniform Regional Flax Nursery) in 1966. Data on 
the highest yielding experimental strains and check varieties in the State Rod Row 
Flax Nursery are shown in Table 20. 
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Two Uniform Regional flax Nurseries were grown at Watertown in 1965 . These 
nurseries nonnally serve as the final testing of new strains prior to their 
release as new named varieties. The growing of these nurseries is coordinated 
by the Crops Research Division of the United tates Department of Agriculture. 
The beat new strains available, primarily from states in the North Central 
Region of the United States and from canada, are grown in these nurseries for 
a period of 2 to 4 years prior to release as new varieties. This extensive 
testing 1rogram tests the suitability of new strains for release as new 
varieties and determines the areas of adaptation for these varieties. Through 
such a cooperative testing program, varieties developed in one state or region 
may be fQJnd suitable for production in other states or areas as well. The 
nursery is seeded at two dates to evaluate the performance of strains from 
different dates of seeding. Data on the experimental strains and standard 
check varieties in the early seeded Unifo1111 Regional Flax Nursery are shown 
in Table 21. Data for the late seeded nursery are shown in Table 22. 

Table 20. Partial Summary of Results of the 1965 State Rod Row Flax Test; 
Watertown Unit. (W65 SRR.Fl'). 

1965 c.r. or 
� No. Se!. N.0 .. Var.incy 

l c.1. 2426 BC Bison 
2 c.1 .  lJ.30 Redwood 
3 C.I. 1823 Windom 
4 Minn. II 56-20 
8 t, 61-2004 
10 , ., 61-2036 
13 Ii 61-2099 
14 \ ,  61-2978 
15 ti 61-2231 
16 61-2152 
18 61-2477 
20 I, 61-2342 
24 61-2867 
25 t, 61-2590 
26 ti 61-2619 
28 c.r. 1412 
29 Minn. t6M3 
31 Nlt6 
32 , ,  SW 

Seeded April 28, 1965 
Overall mean yield = 31.0 bushels 
c.v. = 7.4% 
L. S.D. = 3.78 bu. or 12. � 
Number of reps = 3 

Test 
tietght' w- ii 

in. lb&. 

23.7 52.5 
25.3 54.S 
23.7 53.3 
27 .0 53.2 
24.0 54.2 
24.7 52.7 
25 . 3  53.7 
25 . 3  53.5 
25. 3  53.3 
23.3 52.8 
25.0 54.2 
25.3 53.5 
26.0 54.0 
23.3 53.0 
25.0 52.8 
22.3 51.0 
25.0 52.7 
25.7 52. 3 
23.7 so.a 

Y ield 
pe;: ilC.n:! 

bu, 

28.0 
31.8 
31.9 
28.6 
33. 2 
33.2 
34.3 
33.0 
32.6 
32.7 
32.6 
35.3 
33.0 
33.3 
33.2 
26.0 
29.7 
32.8 
33.9 

Y ield 
rnnk 

28 
18 
16 
26 

5 
6 
2 
8 

12 
11 
13 

l 
9 
4 
7 

33 

22 
10 
3 
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Table 21. Resul.ts of the 1965 Unifo.m Regional Flax Nursery, Watertown 
Unit, Early Seeded {W65 URFN-E) 

196� 
E�' N'a. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

C .. I& !fiJ. 

389 
U30 
1478 
1823 
1914 
1908 
1909 
1910 
2290 
2291 
2292 
2426 
2427 
2429 
2430 
2444 
2445 
2446 
2447 

3 20  

980 
1638 
1661 

Seeded April 28, 1965 

Vn.ril!fy 

Bison 
Redwood 
Bolley 
Windom 
Summit 
Caldwell 
Dillman 

Noralta 

Redwing 
B-5128 
Arny 
Marine 62 

Overall mean yield = 1656 lbs. , 29.6 bu. 
c.v • .; 7 .05% 
L.S.D. = 165 lbs . ,  2.9 bu. , or 10.0% 
Number of reps = 4 

Ii!ight-
f11. 

'l7 .o  
27.0 
25. 5 
25.5 
26. 0 
23.5 
22.0 
21.s 
27.0 
27.0 
28.0 
24,S 
24.S 
26.0 
26.0  
25.0 
26.0 
26 . 0  
27. 5  
26.5 
29.0 
30.5 
26.0 

Test 
Wt, 
Ilia. 

52.4 
52.6 
52.9 
53.l 
52.0 
53.8 
53.6 
52.8 
52.8 
53.l 
53.5 
51.8 
52.9 
53.l 
53.2  
52.8 
54.l 
53.l 
52.6 
53.5 
52.0 
52.9 
53.l 

St!r.d yie1d 
� n.ezu 
l.b I 

1491 
1623 
1735 
1763 
1779 
1715 
1723 
1563 
1631 
1695 
1855 
1543 
1663 
1727 
1755 
1707 
1803 
1731 
1611 
1519 
1511 
1507 
1455 

bii. 

26.6 
29.0 
31.0 
31.5 
31.8 
30.6 
30.8 
27.9 
29.l 
30. 3  
33.1 
27.6 
29.7 
30.9 
31.3 
30.5 
32.2  
30.9 
28. 8  
27 .1  
27 .o  
26 .9  
26.0 

28 

Yi�ltl 
rnnk 

22 
15 
6 
4 
3 

10 
9 

17 
14 
12 

1 
18 
13 
7 
s 

11 
2 
8 

16 
19 
20 
21 
23 
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Table 22. Results of the 1965 Unifo:nn Regional Flax Nursery, Watertown Unitt 

1965 
E'tl1.;ry t(r::... 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

Late Seeded. 

C.I � No, 

389 
1130 
1478 
1823 
1914 
1908 
1909 
1910 
2290 
2291 
2292 
2426 
2427 
2429 
2430 
2444 
2445 
2446 
2447 
320 
980 

1658 
1661 

Seeded May 19, 1965 

(W65 UREN-L) . 

VarietY 

Bison 
Redwood 
Bolley 
Windom 
Summit 
Caldwell 
Dillman 

Noralta 

Redwing 
B-5128 
Arny 
Marine 62 

Overall mean yield = 1271 lbs. ,  22.7 bu. 
c. V. = 14.65% 
t.s.D. = 263 lbs. , 4.7 bu . ,  or 20.7% 
Number of reps = 4 

Tl!Sr 
Wt. 
lbs. 

so.o 

52.4  
49.S 
51. 5 
50.9 
50.6 
51.l 
so.s 

51. 4  
50.4 
51.9 
so.6 

51.9 
52.3 
52.8 
52.0 
51.3 
51.8 
51.5 
49.8 
50.6 
so.o 

so.o 

Seed YWd. 
pe-r a.cm 

bu. lbs. 

1095 19.6 
1519 21.1 
1235 22.1 
1371 24.S 
1355 24. 2 
1543 Z"/ .6 
1467 26. 2 
1295 23.1 
1375 24.6 
1379 24.6 
1499 26. 8  
1383 24.7 
1275 22.s 
15ll 21 . 0  
ll.71 20.9 
1415 25.3 
1215 21.1 
1407 25.l 

1387 24.8 
728 13.0 

1035 18.5 
716 12.s 
888 15.8 

YleLJ 
rutlk 

19 
2 

16 
12 
13 

1 
s 

14 
10 
11 

4 
9 

15 
3 

18 
6 

17 
7 
8 

22 
20 
23 
21 
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WEED RESEARCH 

Wild Buckwheat Control in Small Grains 

W. G. Wright 

Objectives 
1. To detennine what herbicides will control wild buckwheat. 
2. To detennine the effective application rate of herbicides for wild buck

wheat control. 
3. To detel1Iline injury and/or tolerance of wheat, oats, and barley to these 

herbicides at their effective application rates. 

De� ption a:f l?xperlinent 
J�tin ;;fuat, T.rophj barley and Clintland 60 oats were treated when the small 

grain was in the 3- to 4-leaf stage and the wild buckwheat was in the 2- to 3-leaf 
stage. A uniform stand of 25 wild buckw�eat plants per square root was present 
over the entire plot area. 

Results 
Table 23. Wild Buckwheat Control in Small Grains 

l'f: Wild 
Rote Buckwheat Yield 'Dul.A 

!i'reat:r.lP.nt oz/A conttnl Jll:t!at Ollts !l.!tcl.uy 

Bromoxynil ester 4 96 27.9 96.5 56.3 
B.romoxynil ester 6 98 21.s 102, 4 55.6 
Bromoxynil ester 8 98 24.3 104.5 53.5 
Bromoxynil ester + MCPA 4+4 97 25. 1 88 .. 0 49.7 
Bromoxynil K salt 4 84 24.0 84.6 51.4 
Bromoxynil K salt 6 94 26.4 . 84.4 54.9 
Brornoxynil K salt 8 96 27 .4 96.7 62. 3 
Ioxynil ester 4 80 23.3 96 .. 7 59.0 
Ioxynil ester 6 91 23.2 97.0 58.6 
Ioxynil ester 8 91 26 .s 100.7 52.9 
Ioxynil ester + MCPA 4+4 82  22.6 83.7 55.l 
Ioxynil Na salt 4 75 23.2 99 .. 4 52.2 
Ioxynil Na salt 6 83 23.4 100.9 56.8 
Ioxynil Na salt 8 91 25.9 98.6 57.2 
Picloram* + MCPA 3/16+3 61 22.8 97.9 52.5 
Picloram + MCPA 1/4+4 92 24.5 105.7 53.S 
Picloram + MCPA 3/8 +6 80 24.6 88.5 54.6 
Picloram + MCPA 1/2+8 95 26.6 99. 2 54.2 
Picloram + 2,4-D 3/16+3 86 23.5 92 ,9  52.6 
Picloram + 2,4-D 1/4+4 97 25.7 101.l 58. S  
Picloram + 2,4-D 3/8+6 98 21.2 100.4 62.2 
Picloram + 2,4-D l/2+8 99 26. 2 89.7 60.S 
Dicambat + MCPA 2+4 98 25.3 101.5 55.9 
Dicamba + MCPA 3+6 98 20.6 100.7 61.6 
Dicamba + 2,4-D 2+4 95 23.1 89.9 53.7 
Dicamba + 2,4-D 3+6 98 20.6 85.3 59.6 
Check 21.9 94.5 57.7 
2,4-D ester 8 84 21.s 9 7  .. 7 58.6 

r:-T.mJo nalriJ.!I Tonfon 1mil liilUV(tl II. respectively 
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Discussion 

All herbicides tested did an excellent job of controlJ.ing wild buckwheat. Due 
to the large size of the experiment there were wide yield variations between 
some treatments but the differences are not significant. This is probably due 
to some variation in the plot soil condition . 

The bromoxynil ester formulation at 4 ounces per acre (1/4 pound) controlled 
wild buckwheat as well or better than bromoxynil potassium salt• ioxynil ester, 
Ol" io:eynil sodium salt fomulations at 8 ounces per acre. All crops were 
tolerant to this application rate of bromoxynil ester. Picloram and dicamba 
need MCPA or 2,4-D mixed with them to control "easy to ki11•1 broadleaf weeds 
such as wild mustard or lambijquarters. Brornoxynil alone will control these weeds 
in addition to wild buckwheat. 

The combination of 1/4 oz/acre of picloram and 4 oz/acre of MCPA as well as a 
combination of 3/8oz/acre picloram and 6 oz/acre of 2,4-D gave excelJ.ent buckwheat 
control. However, the 2,4-D combination did give more consistent control. 

The Dicamba 2,4-D and Dicamba MCPA combinations also gave excellent control. 
The HCPA combination caused less crop injury than the 2,4-D combination, 
especially in oats and barley. 

The 2,4-D ester treatment did a commendable job of controlling wild buckwheat 
this year. However, this control t�ata.ant has not been reliable in all years. 

Object!�es 

Weed Control in Flax 
W. G.  Wright 

To detennine potential weed control properties, required rates, and crop 
tolerances of nwnerous experimental herbicides for possible use in flax. 

De�sription of exeeriment 

Windom flax was planted April 29, 1965. Pre-emergence treatments were made 
April 30 and post-emergence treatments were made June 13 when the flax was S to 
6 inches tall. 
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Results 
Table 24. Weed Control in Flax 

v "'11_ • Wild �- Hi'tt:ut" J ty 
Rate Buckwheat Mustard Crop Delay Yield 

Trea1lnent lb LA Control Control Kill D�s bu LA 
E�-�m�rgence Amiban 3 90 23 0 1-2 23. 7 

Ramrod 2 21 25 0 0 20.3 
Ramrod 4 0 0 0 2-3 13.9 
TD-1015** 4 0 25 0 2-3 18.0 
TD-1015** 8 20 0 0 2-3 18.8 

Post-emergence 
NI lJ.092 1/2 48 60 0 2-3 19.0 
NI 11092 1 73 93 0 3-4 22.1 
Daxtron 2* 88 99 tr 3-4 22.9 
Daxtron 4* 85 99 tr 6-7 19.7 
GS-13528 2 99 98 33 5-6 14.6 
GS-13528 4 100 89 99 o.o 
GS-13529 2 100 53 84 7-8 ll..l 
GS-13529 4 100 97 63 7-8 13.9 
NE 7452 1/2 0 53 tr 3-4 18 . 2  

NE 7452 l 75 88 tr 5-6 17. 2 
Dicamba + MCPA 1.5 + 3* 99 99 tr 7-8 20.3 
Dicamba + MCPA 2 + 4* 99 98 tr 8-9 18. 5  
Picloram + MCPA 3/16+ 3* 96 98 tr 3-4 21. 7 
Picloram + MCPA 1/4 + 4* 99 97 tr 3-4 18.9 
Picloram + MCPA 3/8 + 6•'1' 99 99 tr 3-4 20 . 9  
Dalapon + HCPA 3/4 + 1/4 0 99 tr 3-4 19.0 
Check 0 0 0 0 17.6 

mm_ /1 1.n �CC3 
**not a unifonn application due to emulsi.f:l.cation prcbl�m 

Discussion 

Both rates of GS-13528 and GS-13529 as we'll as Ramt"od at 4 pounds per acre 
severely injured the flax as measured by the lower yields. All treatments 
delayed the maturity of the flax, however, those providing good weed control 
increased yields above the check. Amiben and Daxtron controlled over 90 percent 
of the annual grassy weeds while Amiben, Ra.'llrod, and Dal�pon ol 1s 2,4-D 
controlled approximately 70 percent. However, the gras� litmrd �as not unifoITO 
so these readings cannot be considered conclusive. The f1ll?-ES1r1.rgence herbicides 
tested were not entil-ely satisfactory for use in flax s1n�c brrind spectrum weed 
control was not achieved. Of the post-emergence herbicides, daxtron gave the 
widest weed control spectrum and dicamba or picloram in combination with HCPA 
produced satisfactory control of wild buckwheat and other annual b roadleaf 
weeds. 
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Post-Directed Weed Control in Com 

W. G. Wright 

Objectives 

To dete.J:mine potential weed colrt:rol properties, required rates, and crop 
tolerances of numerous exper.immital berbicide� for possible use as post directed 
herbicides in com. Post-di.lected b.erbi�ides are those which are used to control 
growing weeds in the com row. 

Description of Experiment 

SD 250 corn was planted May 28, 1965, and received 2 cultivations prior to 
treatment. Herbicides were app.li.ed July 7 in 14-inch bands using special leaf 
li�er equipment. The com was 10 inches tall and the weeds 3 to 5 inches tall 
at the time of application. A uniform stand of wild mustard, pigweed, and 
foxtail was present in the corn rows. 

Results 
Table 25. Post-Directed Weed Control in Com 

% Broad-
% Grass leaved Yield 

Treatment lb/A Control Control Bu/A 

S-6000 1.5 93 99 42.7 
S-6000 2 91 98 52.3 
S-6000 3 93 99 45.3 
Lorox + X-77* 2 95 99 54. 2 
Prometiyne + X-77 2 91 64 49.0 
P:rometryne + X-77 4 95 92 43.8 
Ametryne + X-77 2 97 99 51.1 
Arnetryne + X-77 4 98 94 50. 2 
GS-36393 + X-77 2 96 94 56.4 
GS-36393 + X-77 4 94 98 49.7 
Daxtron 1/4 85 98 57.3 
Daxtron 1/2 93 98 59.1 
Daxtron 3/4 94 98 48.l 
NI 11092 + X-77 1.5  55 63 41.l 
NI ll092 + X-77 3 90 97 38.1 
NI 7452 + X-77 1.5 45 79 41. 2  
N I  7452 + X-77 3 74 97 44.6 
GS-14260 + X-77 2 41 65 37.l 
GS-14260 + X-77 4 79 72 44.6 
Dalapon + 2,4-D 2 + 3/4 94 97 44.8 
Gs-13528 + X-77 3 20 51 35.6 
GS-13529 + X-77 3 21 37 36.7 
Check 0 0 35.9 

LSD • OS level 11. 3 
* X-77, a surface active agent added at the rate of 1 quart per 100 gallons spray 

solution 
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Dfacussion 

Lorox, Prometryne, Amet1-yne, GS-36393 and Daxtron all controlled grass and 
broadleaved weeds with the lowest rate of application and gave significant 
increases in yield. At the higher rates, all of these herbicides tended to 
reduce yields which would indicate the higher rates are close to the maximum 
rate that com will tolerate without injury. 

Grass control with dalapon in combination with 2,4-D is misleading because most 
plants, although stunted and malfo:rmed , were not dead. They made no vegetative 
growth after treatment but did produce some seed. 

CORN BREEDING 

D. B. Shank and D.  w. Beatty 

Objectives of Experiment 

To develop new corn hybrids which will possess superior yielding and perfonnance 
abilities and are adapted to the area represented by the Northeast Research 
Farm. 

Results 

Four yield trials were conducted in 1965. In these approximately 150 different 
hybrids were evaluated, with most of them being new experimental hybrids. 

A test of 3- and 4-way crosses averaged 51.3 bushels per acre. The three best 
hybrids were alJ. new experimental entries and all yielded over 60 bushels per 
acre. A partial list of the results appears in Table 26. 

Table 26. Yield and Performance of Selected Experimental Corn Hybrids in 1965. 

Percent Percent 
Yield Percent Dropped Stalk 

H•Jbrid (Bu./A) Moisture Ears Lcid?!�ll 

65520 61.4 29.3 1.4 12.4 
65507 61.6 33.3 1.0 16.8 
65514 60.5 36.3 o.o 23.3 
SD220"r 49.6 29.4 o.o 8.1 
SD248* 50.9 47.l o.o 6.7 
SD240* 43.1 43. 2 o.s 16.8 

*Standard hybrid used as a check 

Yields were good in 1965 but the cool season, especially in late sunmer and early 
falJ. produced very wet corn. As may be seen in Table 26, the percentage of 
moisture at harvest time on some entries was still very high. 

A test was conducted on single crosses which contained all hybrids resulting 
from crossing 10 inbred lines in all possible combinations. Such a test can 
serve two purposes. It gives yield and perfonnance information on hybrids 
which might be used as such, i.e. , as single crosses. It also allows the 
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prediction of how 3- and 4-way hybrids made from these same inbred lines might 
h�ve performed had they been included in the same test. This aids in selecting 
new hybrid combinations for the future. Yields were good from the single
cross test and several promising combinations were found. They will be 
evaluated in future tests. 

U:ider a project in the Department of Plant Pathology, several inbred lines of 
corn have been developed which possess resistance to root rot organisms. Some 
of these resistant lines and inbreds supplied by the Agronomy Department were 
grown in another single-cross test in 1965. Twelve crosses out-performed the 
top check hybrid, SD220. Eleven of these twelve hybrids bad a resistant inbred 
parent developed by Plant Pathology. 

A fourth test was South Dakotats part of a region-wide cooperative effort among 
states to evaluate a number of new inbred lines for wide adaptation and possible 
use in future hybrids. Twenty-two inbreds crossed to a common single-cross 
parent were evaluated in comparison with the best check hybrids available. In 
this test 18 of the 3-way hybrids out-performed the best check, SD220. 

Dilic:n�ion gnd I�-!PJ?::n:,:rticn af Re.su!U: 

As indicated above, in 1965 yields were good but moisture percentages were too 
high in the corn at harvest. The extremely high moisture content of some hybrids 
may be misleading since several of the hybrids would mature satisfactorily most 
years. Thus, these might have been discarded in 1965, if this were the only 
criterion when they should have been saved for future study. 

During the past several years, yields have gradually increased in these tests 
indicating that better performing hybrids are being developed and are being 
made available in this area by the corn breeding research program. 

CROP DISEASES, POTATOES AND CORN 

Potato Disease and Variety Trials 

Lester w. Carlson 
Plant Pathology Department 

The production of potatoes is an important farm operation in northeastern 
South Dakota. ; , number of varieties have been developed throughout the 
United States in recent years. Sixteen named varieties and four numbered lines 
were evaluated for yield and scab reaction at the Northeast Research Unit near 
Garden City. Results of these trials are shown in Table 27. The potatoes were 
planted May 7 and harvested on October 9. ,vhile the yields are variable, it 
appears that a few of the new potato lines may be suited to South Dakota 
growing conditions. 
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Trible 27. Disease Reaction, Maturity, and Yield of Sixteen Varieties and Four 
New Lines Grown at Garden City. 1965. 

Vc1riety Color Maturity1 

�!eb 4 .. 56-9 M 
I-57410 Red M-L 
Snow Flake White L 
Red Pontiac Red M-L 
Ontario White L 
Red LaSoda Red L 
Kennebec White L 
Redskin Red L 
Saranac White VL 
Wisc. 563 Red M-L 

Red Warba Red L 
Lal2-4 Red E-M 
Russet Rural White L 
Katadhin White M-L 
Merrimack White L 
Blanca White L 
Norgold Russet l�ite M 

White Cloud White E 

Dazoc White E 

Early Ohio Pink E 

Y:teiJ 
ew1:, _ai;re_ 

142. 8 
140.0 
137.S 
135.5 
133.3 
131 .. 3 
125.7 
125.5 
125.1 
124. 1  

114.3 
us. 2  
113 .6  
102. 7 
98.7 
93.8 
92.9 

53.2 

38.0 

13.8 

Se.ab 2 Perfoxmance� 
-ating rating Comments 

• -u:Elli 'l'Jlr . 'fop :S 

1 2 5 
2 l 1 
1 1 
3 3 Very scabby 
1 1 3 
l 2 
1 1 a 
3 2 
3 1 
3 2 Russet type 

scab 
2 2 
T 1 4 
3 2 
1 1 
1 2 
3 1 
2 1 Mosaic sus-

ceptible 
l 2 Mosaic sus-

ceptible 
2 2 Mosaic sus-

ceptible 
3 3 Mosaic sus-

ceptible 

l«aturity ratings: E - Early, M - Medium, L - Late 
2scab rating: 

Area 
T - Trace tuber surface scabby 

Lesion t� l - small, supe�cial 
1 - 1-20% I ,  ti fl 2 - :Large, superficial 
2 - 21-40% ;1 ti It 3 - large, raised, rough 
3 - 41-60% 11 II n 4 - pit type scab 
4 - 61-100% 11 u 
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LODGING AND ROOT ROT CONTROL IN HYBRID CORN 

c. M. Nagel 
Plant Pathology Department 

Seventy-three 3-way experimental hybrids and , four commercial hybrids used to 
e:heck their perfonnance were grown in t,.10 £� l1t ,:hi? ��rtOP 
Research Unit in 1965. Many of these 3-·W.S, �tal llyln:::i.dp, lmd ot:i: 
inbred parent with good disease resistanCl:. 't'o =it:nlk 1:01: (l..or.Jpng) rurd/o.r tit 
root rot. During the past several eeascf'fl:B'. cw:r 1100 3-way ��n±al. hybltl:.d0r. 
have been field tested for their perforutanee _. uot an...:.y tbr �d, but _p::ri:iimrily 
for their disease resistance to determine the t�nce l)f ttlll"iW:S d� 
resistant inbred lines when crossed on 1 m: s� 6i.ngle: e�'O!N. JUth-�b tht! drr.b 
from the 1965 experiments, which were p]MJ1eu on May " JUJ.d 1�� 0-111 Oc'"""PO-� 
26, are not completely analyzed as of tli l5 da"te .. ti'Ja-se � indi l:i!1't.t 'that tll6' 
top experimental hybrids in the tests, containing inbreds with the greatest 
disease resistance, out-performed all of the conunercial checks. The commercial 
checlcs consisted of the top-ranking adapted hybrids for the area based on 
yield performance tests • 


