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Research Manager

1981 marks another year that Experiment Farm crops were
injured by hail. The hail storm occurred August 3, but was not
severe enough or early enough in the season to justify replanting.
It will influence yields, however, especially in experiments
with different planting dates or plant maturities. Corn
appeared to recover from the hail damage better than soybeans.

Part of the new shelter belt was replanted in 1981. The
two hail storms in 1980 destroyed most of the pine and hackberry
seedlings, but the chinkota elm survived fairly well. It became
apparent that the two previous hail storms had also destroyed a
majority of the fruit trees in the orchard. Some of the trees
were 5 to 6 feet tall, but the two 1980 hail storms managed to
girdle most of the branches and the trees eventually died.

The growing season was preceded by a mild open winter.
It was possible to begin tillage in February. A new experiment
was quickly initiated to test advisability of such early planting
of small grain. From a dry winter we moved into a dry spring.
Surface moisture was deficient and many seedbeds were rough.
Rains began to come in June and from then on, moisture was
degually adeductE. BY ths fipst of August. the crods losked
wonderful and scne Enerstszuler yields were expected. Then came
the hail storm on August 3, and yield expectations were scaled
down.

Investigations with double cropping and late planting were
continued. Results were promising but not spectacular.

Some of the usual crop tours and field days were canceled
due to the hail, but seven different groups were given
special tours.

The hog house remodeling was completed and feeder pigs were
brought in Fowvenber 73. Ths remodsiing includad 4 differe&nt
manure handliang and storage system, new pen dividers made Iram
plastic planks, and slats over the scraper for manure removal.

The new north feedlot is now in full scale operation. It
has proved to be a valuable addition to the livestock facilities.
We expect to see a lot of good research coming from this unit.

A total of 37 meetings were held in the office and
laboratory building. These include extension clubs, adult
education meetings, judging schools and other local groups.



Table 1. Temperatures at Southeast Experiment Farm

1981 Departure from

Av. Temperature (F)1 29 Year Average 29 Year Average
Month Maximum Minimum Maximum Minimum Maximum Mindismum
January K| 50 ) 8.6 25505 4.1 +10.0 +4 .5
February 38 .4 12.6 32.1 10.4 + 6.3 +2.2
March 53.9 21.6 43.5 22.0 +10.4 - b
April 68.6 39.3 61.5 BISH6 + 7.1 +3.7
May 70.2 43.2 73.4 47.2 -~ 3.2 -4.0
June 82.4 SE! 82.8 57.2 - .4 -2.1
July 83.0 60.3 87.7 62.1 - 4.7 -1.8
August 80.0 §5.3 85.7 5 Gl - 5.7 -4.2
September 78.1 45.6 76.0 49.1 o2 ) gk -3.5
October 59.6 37.5 BISIN3 40.3 - 5.7 -2.8
November 50.1 28.9 4.4 24 .3 3.7 +4.6
December 27.7 l0.4 31.4 11.2 =l 37 - .8
—

~Computed frum daily observations

Table 2. Precipitation at the Southeast Experiment Farm

Precipitation 29-year Departure
1981 Average from 29-yr.
Month (inches) (inches) Ave. (inches)
January T 47 - .47
February .26 1.08 - .82
March 1.71 1.41 + .30
April 4l 2.30 -1.89
May 1.66 3.17 -1.51
June 5.09 3.97 +1.21
July 5.76 3.28 +2.48
August 3.77 cp- (! + .7y
September 1.26 2.59 -1.33
October 1.70 1.58 + .12
November .25 .98 - .73
December 1.39 .70 + .69
Total 23.26 24,55 ~1.29




RATES OF NITROGEN AND
DATES OF PLANTING CORN

F. Shubeck, B. Lawrensen and D. DuBois
5.E FARM
REPORT

SOUTHEAST FARM 81-1

Objectives of Experiment

1. Will planting dates influence response to fertilizer?

2. What is the optimum rate of nitrogen fertilizer for a
soil with a medium amount of organic matter when the
same amount of nitrogen is applied each year for several
years?

3. Will optimum rates of nitrogen application be influenced
by drought?

4. Will high nitrogen rates influence disease or insect
damage?

5. Will soil temperatures serve as a dependable guide to
determine an optimum date to plant corn?

Methods and Procedures

October 14-~15, 1980

All Righ and low mates of nirrogen plus
the phosphorus and potrazsium were spread
broadcast by hangd an ell plats. The
Total arcea was moldboard plowsd iape-
diately after fertilization.

April 22, 1981 - Eradicana plus Aatrex 4L was broadcasuy
ot a1l plots and wWas tandsm disced once
to incorporate.

April 27, 1981 - All plots field cultivated

April 28, 1981 - First planting date.

Variety planted - O's Gold 1107

Herbicide - Eradicane-and Aatrex PPI

Insecticide - Furadan 10G

May 6, 1981 - Second planting date

May 21, 1981 - Third planting date

May 28, 1981 - Rotary hoed first plots planted

June 4, 1981 - fourth planting date

June 8, 1981 ~ Cultivated first and second planting
date plots

June 11, 1981 - Cultivated third planting date plots

June 26, 1981 - Cultivated fourth planting date plots

August 3, 1981 - Hail

October 19, 1981
October 28, 1981

Combined all plots
Plowed total plot area



Table 3. Effect of Fertilizer and Planting Dates on Yield
of Corn (High Nitrogen Rates)

Broadcast
Fertilizer Treatment Planting Dates

N + P + K April 28 May 6 May 21 June 4 Average

0+ 0+ 0 VE 77 67 45 66.0

0 + 11 + 58 82 77 69 L8 69.0
80 + 11 + 58 102 105 98 43 87.0
160 + 11 + 58 95 100 8L L9 82.0
200t 1 )t 58 97 g5 83 45 80.0

Average ¥0.2 90.9 80,7 GE.D

Discussien and Interpretation af Table 3.

80 pounds of nitrogen applied annually was sufficient to
produce maximum yields in 1981. Rates of nitrogen higher than
80 pounds per acre appeared to decrease corn yields in some
planting dates. It should be noted that these high nitrogen
rates were applied every year for many years, including those
years with severe hail storms when little or no fertility was
removed by the crops. Have we finally reached a point where
excessive nitrogen rates are detrimental to yield, or is this
just a temporary imbalance caused by unusually dry conditions
in the soring of 19812

Yields from the late planting (June 4) fell off rather
sharply this year.

May 6 looks like a pretty good date to have most of the
corn planting done.
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Digcussion and Interpretation of Figure 1.

This diagram shows more dramatically the effects of
planting dates on nitrogen response. Note the low yield and
virtually no response to fertilizer by the June 4 planting.

Table 4. Effect of Fertilizer and Planting Dates on Yield
of Corn (Low Nitrogen Rates)

Broadcast
Fertilizer Treatment Planting Dates
N + P + K April 28 May 6 May 21 June 4 Average
0+0+ 0 69 75 63 u7 63.5
20 + 11 + 658 95 86 75 52 77.0
40 + 11 + 58 102 102 9y 52 87.5
60 + 11 + 58 102 109 9y 52 89.3
80 + 11 + 58 110 113 97 59 94,8
Average 95.6 97.0 8L.6 52.4

Divcussien and Interpretation of Table 4.

Yields from the June 4 planting date were considerably
less than from earlier planting dates.

Early and midseason plantings gave greater yield increases
due to fertilizer than the late planting.

FIGURE 2, EFFECT OF FERTILIZER RATES ON YIELD OF CORN
RL (MAY 6 PLANTING DATE ONLY)
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Discugsion and Interpretation of Figurs 2.

Corn yields are illustrated graphically to emphasize
effect of nitrogen fertilizer rates. The May 6 planting date
was selected because it has been one of the more successful
planting dates in the past. The yield line between 80 and
160 pounds of nitrogen is broken to show that it was estimated,
because no data is available for this range.

Length of vertical dotted lines A, B, C, and D indicate
amount of yield increase for each added increment of nitrogen.
Notice that lines A and B are longer than C and D. This
suggests that with the climatic conditions and past history of
these plots, low rates of nitrogen gave the biggest return for
each dollar spent for fertilizer, but rates in the 80 pounds
per acre range gave the greatest total yield per acre.

Table 5. Effect of Fertilizer and Planting Dates on Ear
Moisture Percent at Harvest.

Broadcast
Fertilizer Treatment Planting Dates

N+ P + K April 28 May 6 May 21 June 4 Average

0+0+0 17 17 21 28 20.8

0 + 11 + 58 16 16 18 26 19.0
20 + 11 + 58 15 16 18 27 19.0
40 + 11 + 58 16 16 18 27 19.3
60 + 11 + 58 17 16 20 27 20.0
80 + 11 + 58 16 16 18 28 LSl
160 + 11 + S8 17 17 20 28 20.5
240 + 11 + S8 18 17 21 32 22.0

Average 16.5 16.4 19.3 27.9

Discussion and Interpretation Table S.

Except for the 240 pound rate, nitrogen had only small
effects on ear moisture at harvest.

Ear moisture increased dramatically when planting dates
were delayed after May 6.



PLANT POPULATIONS FOR CORN
r F. Shubeck, B. Lawrensen, and D. DuBois

SOUTHEAST FARM 81-2
S.E. FARM

_ REPORT

Qbhiectives of Expsriment

1. Will a drought tolerant hybrid help reduce the expected
loss when the planting rate turns out to be too high for
the rainfall?

2. Will a prolific hybrid planted at moderate populations be
able to take full advantage of unexpected improved
growing conditions?

3. "Shortie" wheats have done very well in limited rainfall
areas. How about "shortie" corn?

4. Can the population problem be solved by using a single
ear hybrid that has a strong ability to increase ear size
if conditions are better than expected?

5. Or is it best to use the biggest, tallest, latest corn
that can be matured in most seasons?

Methods and Procedures

September 25, 1980

Broadcast 160 1lbs. N, 26 lbs. of P, and
33 1lbs. of K per acre; plowed the same
day

Over all sprayed with Eradicane plus
Aatrex 4L at recommended rates. Tandem
disked immediately.

April 22, 1981 -

May 5, 1981 - Field cultivated plot

May 6, 1981 - Planted all varieties and all plant
populations
Insecticide - Furadan 106G

June 4=-11, 1981 - Finished thinning all plots to correct
populations

June 12, 1981 - Cultivated all plots

August 3, 1981 - Hail

October 16, 1981
October 28, 1981
October 29, 1981

Combined all plots
Tandem disked all plots
Plowed plot area. No fertilizer applied.



Table 6. Hybrids used with Important Features of Each

Days to

Hybrid Special Characteristics Maturity
Curry's SC-150 Big tall full season 115
Frundt's 8500A Multi-ear tendency 110
Pioneer 3709 Heat & drought tolerant 105
Pioneer 3932A Ability to increase ear size 93
Yield Warranty 35A "Shortie" about 5-1/2 to 6 ft. 95

Discyssion and Interpretation of Table 6

Optimum plant populations have varied widely with changing
environmental conditions. It is virtually impossible to
accurately guess rainfall and temperature patterns three months
in advance. The amount of subsoil moisture at planting will
serve as a guide but this is not always known. This
experiment is centered around hybrids with unique characteristics
that hopefully will help reduce the necessity of trying to
out-guess the weather when selecting the planting rates.

Table 7. Effect of Plant Populations and Hybrids on Corn Yield

Plants Per Acre (Final)

Hybrid 10,000 12,000 14,000 16,000 18,000 Average
Pioneer 3709 102 111 120 123 131 117.4
Pioneer 3932 A 87 98 109 116 127 107 .u
YW 35A 93 105 106 117 118 107.8
Curry SC150 98 120 131 132 141l 124.4
Frundts 8500A 127 125 138 139 139 133.6

Average TR B —PE Pt =2 U 125.4  131.2

Discussicn and Imterpretation of Table 7

This is one of the few years that a final stand of
18,000 plants per acre may not have been sufficient for maximum
yields. Yields were still advancing for each increase in
population with all but one hybrid at the 18,000 plants per
acre level.

The two earlier maturing hybrids yielded less than the
full season numbers at each population density.



FIGURE 3. EFFECT OF PLANT POPULATIONS

AND HYBRIDS ON CORN YIELDS
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Yields of all hybrids except the multi-~eared number were
continuing upward as populations reached 18,000, It looks like
the multi-ear tendency can compensate fairly well for inadequate
stands when growing conditions turn unexpectedly for the better.

In other years, with less desirable growing conditions,
the drought tolerant corn and the hybrid with a big flex-range
in ear size were more successful in widening the range for
optimum plants per acre.

10



Table 8. Effect of Plant Populations and Hybrids on Shelled
Corn Moisture at Harvest

Plants Per Acre

Hybrid 10,000 12,000 14,000 16.000 18.000 Average
Pioneer 3709 15.2 15.5 15.1 15.9 15.9 15.5
Pioneer 3932-A  13.9 13.8 14,8 14.0 13.8 14.1
YW 35-A 13.8 13.1 13.2 13.4 12.9 13.3
Curry SC 150 20.6 20.1 20. 4 20.8 20.7 20.5
Frundt's 8500-A 20.3 20.2 19.4 19.6 2.0 20.1

Average 16.8 16.5 16.6 8 i i s

Discussion and Interpretatiaon of Table 8.

The two early hybrids had corn below 15.5% moisture at
harvest. Corn from the two late hybrids averaged a little over
20% at harvest.

Populations had little or no affect on maturity measured
by grain moisture when combined.

L



DATE OF PLANTING EARLY, MEDIUM

AND LATE MATURING HYBRIDS (CORN)

Shubeck, B. Lawrensen and D. Dubois

- )

S.E FARM
REPORT

SOUTHEAST FARM 81-3

Objectives of Experiment

l. How late can an early, medium, or late maturing hybrid
be planted without decreasing yield?

2. If planting is delayed by weather, when should a short
or mid-season hybrid be substituted for a full season
number.

3. Is there a yield advantage for planting an early
maturing hybrid early? or late?

Methods and Procedures

September 25, 1980

Broadcast 80 1lbs. of N; 13 1lbs. of P, and
25 1bs. of K per acre on soybean stubble
send piowed it deun

April 24, 1981

April 27, 1981
April 29, 1981

May S, 1981

May 14, 1981
1981
1981
1981

May 20,
May 28,
June 11,
June 17, 1981

August 3, 1981

August 13, 1981

October 29, 1981

Final Stand

Sgrayed ares with five pints Epadicane
per asve and tandem digked it

Field cultriv=ssd plet (mulchsr attachad)
First planting of all three varieties.
No insecticide was used.

Area spike-tooth harrowed except for
first planting date

Second planting date for all three
varieties

Third planting date

Fourth planting date

Cultivated first, second and third
plantings

Cultivated all four plantings for the
second time

- Hail
- Sprayed all plots with 2,4D Ester at one

pint per acre.
Combined all plots
18,000 plants per acre

12



Table 9. Effect of Planting Dates and Varieties on Yield of

Corn
Planting Hybrids
Dates Pioneer 3932A  Pioneer 3709 Pioneer 3388  Average

April 29 112 108 128 116.0
May 14 113 111 127 117.0
May 20 112 106 137 118.3
Hay 28 83 98 112 1e1,0
Average e B 106, 1260

Discuzsion ard Interpretaticn of Table 9.

Pignesy 3932-3 i3 an early hybrid (93 day) wirh a r=ported
large potential rlex-range In ear size., Fioneosr 3702 may de
considered a mid-season number (104 day) that has some degree
of drought tolerance. Pioneer 3388 is a full season (115-117

day) hybrid.

Woen yielda of the three hybrids wesre averszed, tThere was
ne Lp€limnation of & yleld dezreasza until planting datss were
delayed beyond May 20.

The full season corn yielded more than the early and mid-
season numbers on every one of the planting dates.

There was no yield advantage this year for planting an
early corn early nor for delaying planting to May 20 or later.

Caution should be used in applying this data because the
hail storm August 3, may have damaged some hybrids more than
those of another maturity or planting date.

Table 10. Effect of Planting Dates and Hybrids on Kernel
Moisture at Harvest

Planting

Dates Pioneer 3932A Pioneer 3708 Pioneer 3388 Average
April 29 14.2 15.5 20.5 16.7
May 14 13.6 16.1 21.6 17.1
May 20 13.7 16.9 22.3 17.6
Mav 28 15.3 18.1 25.0 29-.5
Average 14.2 18.7 22.4

Discussion and Intarpretation of Table 10.

All three hybrids reached physiological maturity before
harvest.

Kernel moisture for each respective hybrid was quite
similar for the first three planting dates. The latest planting
date resulted in more kernel moisture and a lower yield.

13



DEPTH OF PLOWING

FOR CORN
r F. Shubeck, B. Lawrensen and D. DuBois

S5.E. FARM

i SOUTHEAST FARM 81-4

ibiectives of Experimsnt

1. With the current high price of diesel fuel, will it pay to
plow any deeper than 5 inches?

2. Will pirrogen ferriiizer be an adeguate subatiuvite for the
additiansl ni'"ogen axpeécran from graater mieraiiZation
&F . soflil organlc matter in the deeper plow1ng°

3. Whiek will give the leasT expensive yvielc inrregzze, shallow
plowing with ferciiizsa= gr deap nlowing with sare diaseX
fuel requirements?

Methods and Procedures

May 14, 1981 - Plowed all plots at specified depths.
Tandem disked, harrowed, and planted
Pioneer 3732
Herbicide - Lasso 2 banded in row
Final stand - 17,000 plants per acre

May 15, 1981 - Sprayed Bladex 4L overall, pre-emergence
June 11, 1981 - Cultivated all plots
June 20, 1981 - Sidedressed specified plots with
100 1bs. of N per acre. Cultivated
all plots.
August 3, 1981 - Hail
October 8, 1981 - Combined all plots

Table 11. Effect of Depth of Plowing on Corn Yield

Depth of Bu. per
Plowing(in.) acre
5 126
8 123
12 8245

Discussion and Interpretation of Table 11.

There were no yield increases for plowing deeper than S
inches this year.

Differences due to fertilizer were erratic and are not shown.
There appeared to be some residual carry over from the previous
year. Corn in some of the plots exhibited phosphorus deficiency
symptoms early in the season, but these symptoms largely
disappeared when the corn was 2-3 feet tall.

14



S.E. FARM
REPORT

SILAGE REMOVAL
AND SOIL DEPLETION

F. Shubeck, B. Lawrensen and D. DuBois

SOUTHEAST FARM 81-5

Objectives of Experiment

l. By removing all crop residues from the field, but
fertilizing adequately, how long can we continue raising
corn without a yield decrease?

2. Can we maintain yields where residues were removed by
adding manure equal to that generated by the feed produced?

Methods and Procedures

October 9-10, 1980

April 22, 1981

April 27, 1981

April 29, 1981

May 29, 1981
June 8, 1981
June 26, 1981
August 3, 1981
October 20, 1981
October 23, 1981
October 29, 1981
November 9, 1981

The total plot area was fertilized with
specified amounts of manure and
commercial N, P and K.

Sprayed Eradicane + Aatrex at
recommended rates. Immediately tandem
disked area once.

Field cultivated the plot area in
readiness for planting

Planted all plots

Variety - Pioneer 3388

Herbicide - Eradicane + Aatrex 4L
Insecticide - Furadan 106G

Final Stand - 15,800 plants/acre

Rotary hoed all plots

Cultivated all plots

Cultivated all plots (lay-by)

Hail

Combined all plots

Removed corn stalks from specified plots
Rotary chopped stalks

Spread commercial fertilizer and manure
on specified plots, then plowed down for
the 1982 study.

15



Table 12, Effect of Coumercial Fertilizer and Manure )
Applications on Corn Yields With Intensive Soil
Depletion Management

Removed Fertilizer Treatment Tons of Bu of corn
From Plot N +P +K Silage/acre =~er acre
Corn grain only 0+0+0 - 93
Corn grain only 10 tons manure/acre - 122
Corn grain only 0+0+0 —-——— 92
Corn grain only 100 + 17.6 + 33.2 —— 126
Grain and Stover 0+0+0 10.1 96
Grain and Stover 10 tons manure/acre 10.2 123
Grain and Stover 0+0+ 0 10.1 96
Grain and Stover 100 + 17.6 + 33.2 9.9 128

Discussicn and Interpretstion of Table 12.

Plots where both grain and stover were removed since 1975,
yielded about the same as those where grain only was removed.
Not much fertility was taken away in crops in 1980 because of
the two hail storms.

In 1981, both commercial fertilizer and manure increased
grain yields, but had little affect on yield of silage.

16



CHISEL PLOW FOR CORN
AND SOYBEANS

F. Shubeck, B. Lawrensen and D. DuBois

S.E. FARM

AEPORT SOUTHEAST FARM 81-6

Objectives of Experiment

1. How mush tiilsgs i pecsnsary for optimum yieZds?

2. Wil: fzgil village incresse 2gil moisture steragdl

3. Can yields with chisel plowing be maintained equal to
that Ifrem moidboard plawing?

4. Whizh I the benl type of chisel polat o use -
sweeps or twists?

Methods and Procedure (corn after soybeans)

October 2, 1980 ~ Fall id3iaga truzimants began
October 7, 1980 = Feil tillz=ge camplerad
March 23, 1981 - Spring tillage performed
May 19, 1981 - Planted all plots
Variety - Pioneer 3732
Insecticide - None (corn in rotation with
soybeans)
Herbicide - Lasso II banded
Final stand - 16,000 plants/acre

May 20, 1981 - Sprayed Bladex pre-emergence at 1.5 quarts
per acre

June 11, 1981 - Cultivated all plots

June 25, 1981 - Sidedressed plots with 100 1lbs. of N/acre

June 26, 1981 - Cultivated

August 3, 1981 - Hail

October 9, 1981 - Combined all plots

Table 13. Effect of Tillage Treatments on Yield of Corn
(Corn after Soybeans)

Tillage Treatments Bu corn/

ST FE1R Ip Spring SETS__
I - --=====-= - = Pisk-drag 10
2, = = = = = = - = = = = Sweeps-drag 113
K e Plow-disk-drag 107
4. Plow (moldboard) Disk-drag 115
5. Chisel plow with twists Disk-drag 117
6. Chisel plow with twists Disk-drag 123
7. Chisel plow with twists Sweeps-drag 114
8. Chisel plow with sweeps Sweeps-drag 109
SIS S O Ses e DiSk-drag 121
10.Chisel plow with 3wecpa® Sweeps-grag 133

17



* Treatment 10 was unfertilized. All other corn plots received
100 lbs. per acre of 8-32-16 (oxide) as a sideband starter. In
addition, 100 1bs. of nitrogen per acre was applied as a
sidedressing when corn was about 12 inches high.

]

Bigoussion and Interpretatiaon of Table 13.

b
i
&

Plots receiving no fall tillage and only a disk-drag treat-
mefnit in the =spring (number 1 and 9) yieldad very well. In
comparable years that have a dry fall foilows=d by a dey 8pring,
this tillage treatment on soybean ground may turn out to be one
of the better reduced tillage practices.

Under these conditions, most of the late fall tillage
treatments in soybean stubble were ineffective for increasing
the following corn yields.

More intensive tillage with a moldboard plow did not
increase yields over the spring disk treatment.

Hethods and Procadures (Sovdbeana after corn)

October 2-7, 1980 - All fall treatments in cornstalks were
performed

March 23, 1981 - Spring tillage performed

May 19, 1981 - Seedbed preparation with chisel plow

sweeps and twists performed, then spike-
tooth harrowed
May 21, 1981 - Planted all plots
Variety - Wells II
Herbicide -~ Lasso II banded

June 12, 1981 - Cultivated all plots (1lst)

June 30, 1981 - Cultivated all plots (2nd)

July 16, 1981 -~ Cultivated all plots (3rd)

July 17, 1981 - Rogued plots for broad leaved weeds
August 3, 1981 - Hail

September 18, 1981 - Combined all plots

Table 14, Effect of Tillage Treatments on Yield of Soybeans
(Soybeans after Corn)

Tillage Treatments Bu. of
In Fall In Spring Saxbeansf: 4ne
1l = = = = === = == Bask-dlsk-arag 33
2, = = = == - - = - - Chop-sweeps-disk-drag 31
3, = = = == = = = - = Disk-moldboard plow-disk-drag 33
4. Disk-moldboard plow Disk-drag 33
5. Disk-twists Disk-drag 31
6. Chop-twists Disk-drag 32
7. Chop-twists Sweeps-drag 30
8. Chop-sweeps Sweeps-drag 31
9. Disk Disk-drag 31
10. Chop-twists#* Sweeps=-drag 29
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*Treatment 10 was unfertilized. All other plots received 100
lbs. per acre of 8-32-16 (oxide) as a sideband starter.

Discussion and Interpretation of Table 1l4.

Yield differences due to tillage treatments were very small
or none at all.

There appeared to be a small, but consistent increase in
soybean yield due to the fertilizer treatment.

Methods and Procedures (Corn after oats)

August 5-6, 1980 Chisel sweeps, chisel twists and mold~
Loard plow tillage performed
April 23, 1981 - Sprirng tillage done
May 19, 1981 - Disk and drag treatments cemplated and
piots planted
Variety - Pioneer 3732
Insecticide ~ None

Herbicide - Lasso II banded in row

May 20, 1981 - Sprayed Bladex 4L pre-emergence at 1.5
quarts per acre

June 11, 1981 - Cultivated

June 25, 1%H1 = Sidedressed 100 1hs. of N ey acre

June 26, 1981 = Culrivatad (lay-byl

August 3, 1981 - Hail

October 10, 1981 - Combined all plots

Table 15. Effect of Tillage Treatment on Yield of Corn
(Corn after Oats)

Tillage Treatments Corn
In Summer In Spring BulAcre

l. ©Thise: ploawa o U =k-drag 14
2. Chisel plow-twists Disk-drag 122
3. Moldboard plow Disk-drag 117
b, = = = = = = = = = Mpidbsard plow-digk-drag 117
5. == === aa- Chisel plow-sweeaps-disx-drag 117
f. = = = = = = = = = Chisel plow-twists-disk-drag 121
7. = = = = = = - - Disk-diak-dvrag 113
8. = m = = = = = - - Chisel plow-sweeps-disk-drag#* 87

* Received no fertilizer. All other plots were fertilized with
100 1bs. of 8-32-16 (oxide) as sideband starter and 100 1bs.
of nitrogen sidedressed.

Riscussion and Interpretation of Table 15

A new crop sequence was initdiated thar would permit Tillage
in mid-sumnar vather than iate fall, Oats was substituted for
soybeans, making it an oats-corn sequence. Tillage on the oats
stubhble was performed im =arliy August. If tillage will increase
rate of infiliv=tiorn, than oats in the rotstion will priovids a2
greater interval of time between tillage and freeze-up to increase
soil water accumulation.
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The two chisel plow treatments in summer plots appeared to
yield a little more than most of the spring only tillage plots.

Moldboard plowing in summer was not the highest yielding
plot.

A substantial yield increase was obtained for the use of
fertilizer.

20



—

TILLAGE TREATMENTS WITH

t_ DRYLAND CORN-SOYBEAN ROTATION
T. Chisholm, F. Shubeck and B. Lawrensen

_E.FAHM
REPCAT

AGRICULTURE ENGINEERING DEPARTMENT 81-7

Experimental Plan

Shallow Tillage Treatments
Plow - Sprlng moldboard plow. disk twice and drag
hissl — Gprring chisgal plew, spring disk twice and drag
ﬁiJk - Spring disk Twice ana drag
2to — Shallow sprins Yorto-till

Deep tillage treatment
S treatment - spring subsoil
N treatment - not subsoiled
Soil: Well drained loam

Cropping Sequence: Corn - Soybeans

Methods and Procedures

1. Subsoiling was performed in the spring before any of the
other tillage operations.

2. 109.6 lbs/acre of 8-32-16 (oxide) was applied broadcast

for both corn and soybeans.

Nitrogen was broadcast at 100 1lbs. of N per acre for corn.

4. A tank mix of Eradicane and Bladex 4L was applied on corn
ground. Rate of application was 4 1b. Eradicane and 1.5
1bs. of Bladex per acre.

w

§. Tr=flan was apclisd to sovbean stubhi=z. Hevbicidse werna
incorporated by disking or roratilling immediataly after
application.

€. Corn was wlanted May 22, 1581.
VYardlety - Plgneer 3731
Rate - 18,000 plants/acre

7. Soybeans w=re plaptss May F2, 1581, at &0 lba. per acre.
VYariecy - Cosrgay

8. Soybeans were combined October 6, 1981, and corn
October 27, 1981.

21



Table 16. Effect of Different Tillage Treatments on Yield of
Corn

Plow Chisel Disk Roto
z H - ¢ S H s H

Rep I 98.2 g4.5 103.7 100.6 135.9 124.9 125.0 112.0
Rep II 108.0 112.6 g1.1 115.0 107.1 108.0 116.3 108.8
Rep III 93.6 94.2 107.7 97 .3 106.2 226.7 TIS8al - 1.29:88

Rap I¥ 123, 10g.6 88.3 210&.% 111.% 129.8 12,8 139.0
Aver=ge UL PSS 2 B P IUV'F b S b R RS A A
Tillage A=, 10« ] ~u. 2 TP, ¢ I:'-. =

Subsoiling Averages:

Subsoiled - 110.8
Not subsoiled - 112.9

Discusksion and Interpretation of Table 16

Shallow tillage treatments (disking and rototilling)
appeared to yield more than the deeper tillage methods of mold-
board and chisel plowing in 1981. There may be a trend in
favor of shallow tillage in soybean stubble in a dry spring, but
more data will be necessary before this can be confirmed.

No increase in yield was obtained from the deep subsoiling
treatment.

Table 17. Effect of Different Tillage Treatments on Yield of

Soybeans

Plow Chisel Disk Roto

= N g N g N 5 N
Rep I 32.1 41.3 35.9 39.2 32.8 35.9 30.5 35.9
Rep II 30.5 37.6 28.6 28.6 30.2 35.7 34.8 26.9
Rep III 28.8 28.8 28.6 26.9 25.0 32.1 25.0 30.5
Rep IV i2. 1.4 i6.82 27.1 Z30E P35 #9 .8 - PH.B
Averags Z23.1 32.4 30.0 30.%  25.6 31.8 29.8 30.%
Tillage Ave. 30.7 BIOEY3 30.7 30.2

Subsoiling Averages:

Subsoiled - 29.6
Not subsoiled - 31.3

Discussion and Interpratation of Table 17

Yields from plowing, chiseling, disking and roto-tilling
were 2lmpdT exactly the same. The Auguest 3 hgil sterm may have
Inflysficed Theae reasuylts. BSgybeans appearsas ro be Injuwred more
than the corn by the hail.
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Table 18. Effect of Tillage Methods on Stand Count Corn
and Soybeans

Plants per acre
(Average of subsoilled and nonsubsoiled plots)

Tillage Method Corn Soybeans
Moldboard plow 15,800 64,500
Roto-till 17,700 114,000
Disk 17,050 66,500
Chisel Plow 14,200 83,000

Discussion and Interpretation of Table 18

Both beans and corn were planted with a 6 row John Deere
tool bar planter. Sprocket settings in planting units were
constant for all of the tillage methods.

It is interesting to see that roto-tilling resulted in higher
stand counts with both corn and soybeans for this year. Dry
cloddy surface soil characterized the seedbed with some tillage
treatments in this year, with below average early season moisture
supplies. Roto-tilling gave a more mellow seedbed with better
seed-soil contact, which resulted in better germination and
faster early growth.

Table 19. Effect of Tillage Methods on Growth Rate of Corn
and Soybeans

Height of Corn in cm. Height of soybeans in cm.

Tillage Method June 23 July 29 July 1 Jul y-.29
Moldboard plow Sh 254 21 92
Roto-tilled 6u 264 21 91
Disk 62 250 20 85
Chisel Plow 48 242 20 88

Disryssion and Interpretation of Table 19

Subsoiled and non-subsoiled measurements were averaged for
each of the primary tillage methods. Height measurements were
made on two different dates to record any differences that may
be due to tillage treatments. Heights from subsoiled and non-
subsoiled plots were averaged for each tillage treatment.

With corn, the roto-tilling and disking tillage methods
appeared to get the corn off to a little faster start. By the
end of July, roto-tilled plots still maintained a small height
advantage.
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With soybeans, there were practically no height differences
due to tillage methods on July 1. By the end of July, beans

in plots that were moldboard plowed and rotary tilled were
slightly taller.

Table 20. Effect of Tillage Methods on Tasseling Dates of Corn

$ Of Stalks With Tassles

Tillage Method July 29 August 5
Moldboard plow - 96
Roto-till 100 -
Disk 95 -
Chisel Plow -~ 76

=

iscussion and Interpretstion of Table 20

Subsoiled and non-subsoiled measurements were averaged for
each of the primary tillage treatments. The two tillage treat-
ments (roto-till and disk) that had the fastest early growth,
also tasseled earlier and yielded the most corn at harvest.

Getting corn off to a fast start in some years may be
important from a standpoint of both yield and maturity at
harvest.

Table 21. Effect of Tillage on Kernel Moisture at Harvest

Tillage Method % Kernel Moisture
Moldboard Plow 16.4
Roto-till 14.9
Disk 15.3
Chisel Plow 17.0

Discussicn and Inteprpretation of Tabls 21

Results for subsoiled and non-subsoiled plots were averaged
for each of the above four tillage treatments.

The two tillage treatments where corn tasseled first (roto-

till and disking) had corn with slightly less grain moisture
at harvest.
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Tabla 22. T¥fact of Tillage Trestments on Pounds of Residue Pur

Acre
On Corn @round Aftar 3eans On Bean Ground After Corn
Tillage Treatment July 1 August 12 July I  August 12
Moldboard Plow 315 579 1066 51518
Roto-tiller 739 59y 1451 1317
Disk 1076 507 1685 891
Chisel Plow 1062 493 1887 993

Discussion and Interpretation of Table 2

Subsgileg anad non-subseilss maasuremanta were sversg=d far
gach of the primapy sillage treatments. There wae A surgriging
amount o soybk=an ra2sidus om tke surfsce of goran zround in the
disz and ised pliaw plots on July 1. Residue gradually
iisappeares 23 the season progressed.

Corn residue on seybean ground zigo varied with tyne af
tillsge,with chisel piew and diszking accounting for rhe greztast
amount when measursd on July 1.

Table 23, Effact of Tillage Tr=atments un Parcent of Ground
Zovar My Organiec #Matter (Cn E=an Ground 4Iter Corn)

% Of Ground Covered

Tilllage Method After Plantins
Moldboard Plow 4.8
Roto-till 19.0
Disk 18.5
Chisel Plow 18.5

Discussion and Interpretation &f Table 23

Moldboard plawing had a lower parcent of ground surface
Sover than the other tillags mrestmants.

Subsuijed and aon-subssclled me=azurements were averaged for
each of the primacy tillage Treatments.
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Table 24. Effect of Tillage Methods on Soil Compaction
July 2, 1981

Tillage On Bean Ground After Corn On Corn Ground After Beans
Treatment 0-20 cm. 20-40 cm. 0-20 cm. 20-40 cm.
Moldboard Plow 0.94 e 1L, 7 1.4
Roto-till 0.86 1.1 1.1 0.9
Disk 0.87 0.92 1.3 1.5
Chisel Plow 1.04 0.81 1.3 o

Discussfon and Intarpretation of Table 2u

Soil density is determined by comparing the weight of a
given yvolun= af dry Boll 3o the weight oF &n egral volufe or
water. A soil density of 1.2 meamns that th= dvy amil waights
1.2 times more than an equal volume of water. Soil densities

greater than 1.4 will slow down root growth and rate of water
infiltration.

Soil density would be affected most at the 0-20 cm. depth
(about 8 inches), by the different tillage methods.

On bean ground at the 0-20 cm. depth, three of the tillage
treatments had a soil density below one.

It was surprising to see soil densities at the 0-20 cm.
depth on corn ground after beans as high as 1.2 and 1.3. Perhaps
this was influenced by tractor and cultivator.
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Table 74, Effect of Tillage Methode an ¥ Soi)
Water Ly Voluine

Tillage Soil On Corn Graund After Savkeans
Herthind Depth 7¢3 7715 /22 773G @)% _B71w 8727 8729 9/5 9J12 4972
Chisel 15-30 28 27 29 29 30 27 25 25 24 25 22
plow 30-45 26 25 26 25 26 23 22 22 22 22 20
Moldboard 15-30 27 27 29 28 30 28 26 26 25 26 22
plow 30-45 26 25 27 26 27 25 24 24 23 24 20
Disk 15-30 22 28 28 27 30 25 24 23 23 23 21
" 30-45 24 28 26 25 28 24 22 22 21 22 13
Roto~Till 15-30 29 28 31 31 32 31 28 29 28 30 25
" 30-45 29 28 30 29 31 29 28 28 27 28 25

On Soybean Ground After Corn

Chisel 15-30 28 26 30 29 32 29 27 26 25 25 25
Plow 30-45 27 26 28 26 30 26 25 24 24 24 23
Moldboard 15-30 31 32 32 31 33 30 27 27 25 217 25
Plow 30-45 30 29 30 28 30 26 24 24 2y 24 23
Disk 15-30 31 30 31 29 33 29 28 28 27 28 26
" 30-45% 32 32 32 31 33 30 29 29 28 29 28

Roto-till 15-30 3y 33 33 3= 34 31 30 29 28 29 29
" 30-45 32 32 32 32 32 31 30 30 30 31 31



Discuspicn and Interpraetatien of Table 25

Soil moisture determinations were made at several different
dates and soil depths with a neutron probe. The 0-15 cm. depth
was not measured with the probe because it is not accurate at
this shallow depth. Eight depths were measured, but only the
15-30 and 30-45 cm. depths are reported because these are the
depths where the greatest differences in soil moisture due to
tillage would be expected (15-30 cm depth - 6 to 12 inches).

Soil moisture measurements were made both on corn ground
and soybean ground in a corn-bean rotation.

After August 5, soil water was gradually reduced as the
plants need for moisture exceeded the rainfall.

On corn ground following soybeans, roto-tilled plots had
more soil moisture through the entire growing season at both
depths than the other plots that we disked, chisel plowed or
moldboard plowed. Roto-tilled plots also had some of the
highest corn yields.

On soybean ground, roto-tilled plots also had more soil
moisture during most of the growing season at both depths, but
there were practiecally no differences in yield dus to tillage
methods. Tha Augast 3 hail storm may have been a limiting
factor on soybean yields.

Even though this trend appears to be consistent with all
four roto-tilled measurements, no explanation will be
attempted until more years' data are available.

-t
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CONT INUOUS SOYBEANS

B. Lawrensen, F. Shubeck and D. DuBois

SOUTHEAST FARM 81-8
S.E. FARM

REPORT

Objectives of Experiment

1. What are the
syyhaang 0T

titme produce

possibilities of growing continuous

increasing soil nitregen and a4t the same

an excellent cash crop? Approximately

one pound of nitrogen is returned to the soil for

ed3ch duchal of soykesns paiszd.

Will Sinecags ang inssrts gradusily baild up in the #oil

and reduces yialds?

Iz it possibla to build up nitrogen rassrves from symbloiic
Bowvbean niirogen?

Methods and Procedures

September 29, 1980

Total plot area plowed

No fertility added at this time.
Sroadcast fertilizer on speeifisd plete
and spike 100Th haryowed.

Flanted all =otation carn plots afzar
Tisld sultivating.

Variety - Pioneer 3388

Herbicide - Lasso II banded over row

April 14, 1981 >

May 7, 1981 =

May 20, 1981 - Planted all soybeans after field
cultivating
Variety - Wells
Herbicide - Lasso II banded over row
June 8, 1981 = Cultivarad all corn pists
July 1, 1981 - Cultiveted 331 and bsan
August 3, 1981 - Hail
September 21, 1981 - Combined all soybean plots
October 26, 1981 - Combined all corn plots
October 30, 1981 - Plowed all bean and corn plots
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Table 26. Effect of Cropping Sequence on Yields of
Soybeans and Corn

Bushels of Bushels of

Cropping Sequence Fertilizer corn per acre beans per acre
Continuous beans Check -——= 31
Continuous beans Fertilized#* —-——— 33
Rotation corn and beans Check 108 33
Rotation corn and beans Fertilized#** 118 33

* Soybeans were fertilized with 75 lbs. of 8-32-16 (oxide) per
acre, broadcast.
*%*Corn was fertilized with 80+30+20 (oxide), broadcast.

Discussion and Interpretatian of Table 26.

Nene of these plots were harvested in 1980 because of the
two hail storms that year. The term continuous beans may be
somewhat misleading because the continuity was broken by the
hailstorms.

Rotation beans and continuous beans yielded about the same
this year. The hail storm in 1981 seemed to minimize any
potential yield differences that we could expect due to
the treatments.
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MOST PROFITABLE ROTATION

B. Lawrensen, F. Shubeck and D. DuBois

SOUTHEAST FARM 81-9

S.E. FARM
REPORT

Objectives of Experiment

1. How much will commercial fertilizer increase net profits?

2. Is it more profitable to add nitrogen from a commercial
fertilizer source or grow a legume in a rotation?

3. Which cropping sequence will bring the greatest net return?

4. Will previous crops have much effect on available moisture
at spring planting time?

Methods and Procedures

October 2-3, 1980 - Rotary chopped all corn and grain
sorghum plots and plowed all six ranges

April 6, 1981 - Single tandem disked and spike-tooth
harrowed all plot areas

April ¢, 1981 - All oats plots spike tooth harrowed and
planted.

Variety - Moore Oats
Sweet clover and Maamoth red clover
mixture was planted in catch crop legume

plots.
| Alfalfa - N. K. Thor
April 10, 1981 = Land rolled all alfalfa and sweet clover

plus red clover plots. Then, spike-
tooth harrowed to incorporate legume

seed.

May 14, 1981 - All corn, grain sorghum and soybean
plots spike-tooth harrowed.

May 1u4-15, 1981 - Planted all corn plots

Variety - Pioneer 3732
Herbicide - Lasso II banded over row
Bladex 4L at 1.5 qts. per acre
Sprayval pre-smevganita
Insscticide -~ Furaden 06
May 19, 1981 - Sprayed all oats plots, except those
underseeded with legumes, with Bronate
at one pint per acre.
May 20, 1981 = Planted all soybean plots
Variety - Wells II
Herbicide - Lasso II banded over row

May 28, 1981 - Field cultivatsd =211 grain sorghum plats
before planting
May 29, 1981 - Planted grain sorghum plots

Variety - Cenex 310 T
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June 1,
June 8,
June 12,
June 23,

June 25,

June 26,

July 1k,
July 16,
July 20,

August 3

1981

1981
1981
1981

1981

1981

1961
1981
1981

, 1981

August 3, 1981

September 21,

October
October
October

October

8, 1981
10, 1981
23, 1981

27, 1981

1981

' N R AR R

I

Herbicide - Bexton 4L

Insecticide - Furadan 10 - for green
bug suppression

Rotary hoed all corn plots

Cultivated all corn plots (1lst)
Cultivated all bean plots (1st)

Field chopped all alfalfa plots to
remove forage from plots.

Reason: Damaging frost

Sidedressed all corn and grain sorghum
plots with specified amounts of
ammonium nitrate.

Cultivated all corn, bean and grain
sorghum plots.

Corn - second and lay-by

Beans - second time

Grajin Sorsghu=m - FirsT tinme

Savpnyed all cern plots wish 2, U0 amips
at rate of 0.6 pints per acre.
Cultivated all bean and grain sorghum
plots

Rogued soybean plots for volunteer corn
and broadleaf weeds

Combined all oat plots

Hail in P.M.

Combined beans

Combined grain sorghum

Combined corn plots

Rotary chopped all corn and grain
sorghum plots

Plowed all plots except alfalfa that
was established in spring of 1981,
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Table 27. Effect of Cropping Sequence and Fertilizer on Crop Yield, 1981

N 1st 2nd
Crop Fertilizer Side Year Year Soy- Sor-
Receiving lbs/A Dress Oats Corn Corn beans ghum Hay

Cropping Seguence Fertilizer N + P + K 1bs/A Bu/A Bu/A Bu/A Bu/A Bu/A Tons/A
1 Continuous corn - C+0+0 82.0
1 Continuous corn Corn B +11 +10 70 113.0
2 Corn-oats - 0+ 0+ 0 52.0 99.0
2 Corn-oats Corn 6 +11 +10 70 119.0

Oats 30 + 7 + 0 63.0
3 Corn-corn-0Oats+alf hay - 0+0+0 54.0 110.0 108.0 1.0
3 Corn-corn-oats+alf hay Corn 6 +11 +10 118.0

Corn 6 +11 +10 70 120.0

Qats 15 +26 + 0 63.0

Alf resid. 0 + 0 + 0 1.19
4 OQatstsweet clover-corn ———— 0O+0+0 59.0 99.9
4 Qats+sweet clover-corn Oats 30+ 7 + 0 66.0

Corn 6 +11 +10 102.,9
5 Corn-soybeans-oats ——-— 0O+0¢+0 5.8 91.0 33.0
5 Corn-soybeans-oats Corn 6 +11 +10 70 125.0

Soybeans 6 +11 +10 36.0

Oats 30+ 7 + 0 75.0
6 Corn-oats-soybeans ———— 0+0+0 $0.0 114.0 33.0
6 Corn-oats-soybeans Corn 6 +11 +10 55 123.0

Oats 20+ 7+ 0 70.0

Soybeans 6 +11 +10 36.0
7 Continupus grain serghum LIS 0+0+0 68.0
7T Ceontimuous graln sorghum Sorghum 6 +11 +10 70 98.0



Discuasion and Interpretsticn af Table 27

There were substantial increases in corn yield due to
fertilizer, even though serious damage was inflicted by the
August 3 hail storm.

Where no fertilizer was applied, corn yields in a corn-oats
sequence were higher than continuous corn. When corn followed
soybeans, and no fertilizer added, corn yield was increased by
32 bushels per acre over continuous corn.

Alfalfa hay increased the following corn yield almost as
much as soybeans when no fertilizer was used.

Soybeans showed a small but consistent increase due to
fertilizer.

There was a large increase in grain sorghum yield from
fertilizer, but that over-all sorghum yields were less than
that of corn.

Oats yields were rather mediocre in 1981, due largely to
insufficient rainfall early in the season. There were some
increases from fertilizer, but not as large as in more favorable
years. The highest oat yields occurred in the soybean rotations.
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' SOYBEAN VARIETY AND
@ ROW SPACING STUDY
r F. Shubeck, B. Lawrensen and D. DuBois

S.E. FARM SOUTHEAST FARM 81-10
REPORT

Objectives of Experiment

1. Will it pay to narrow rows from 30 inches down to
7 inches?

2. What can we expect from intermediate row spacings
between 30" and 7", like 20" or skip row allowing room
for tractor wheels and a cultivator?

3. Is planting soybeans with a small grain press drill a
good practice?

4. Will soybeans with a different type of growth habit
respond differently - like branching type (Corsoy);

a thin line (Wells; or a semi-dwarf (Gnome)?

Methods and_frocedures

October 22, 1980 - Area was fall plowed. No fertility added
at this time.

April 24, 1981 - Sprayed area with Treflan at 1.5 pints
per acre and tandem disked immediately.

May 14, 1981 -~ Field cultivated diagonally to disking

May 22, 1981 - Planted all row spacing and varieties

Varieties, Corsoy, Wells and Gnome
Row Spacings - 30", 20", 7" and skip row

July 1, 1981 - Cultivated first time in all spacings
except 7 inch.

August 3, 1981 - Hail storm

October 15, 19881 - Combined all plots
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Table 28. Comparison of Row Spacings and Varieties on Yield
of Soybeans

Row Spacing Plants Bu. of
Variety in inches Per Acre Soybeans/acre
Wells 7 112,000 26
Wells 20 102.000 31
Wells 30 65,000 24
Wells 15" Skip Row 71,000 25
Corsoy 7 130,000 32
Corsoy 20 96,000 37
Corsoy 30 61,000 313
Corsoy 15" Skip Row 73,000 35
Gnome 7 106,000 33
Gnome 20 76,000 4y
Gnome 30 58,000 33
Gnome 15" Skip Row 53,000 38

Discussion and Interpretation of Table 28

There was a wide variation in stand counts atter the hail
storm. From appearances, the Gnome variety had the most hail
damage. The low stand counts in the Gnome plots are due in
part to the hail storm.

The surprising thing was the high yield with relatively low
stand counts for the Gnome variety. Gnome is a semi-dwarf and
was selected to do best with high soil fertility, dense stands
and narrow rows.

Both Gnome and Corsoy yielded more than the branching thin
line Wells.

From the yield data, 20 inch rows appeared to do the best,
but caution should be used here because some of this apparent
yield increase could be due to variations in plant populations.

It will be interesting to see if a semi-dwarf variety can

compete with established tall varieties in this ear, and to
determine the conditions where it will give its best performance.
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BROADCAST VS DRILLING

./‘»\[
m" SEED FOR OATS
r B. Lawrensen, F. Shubeck and D. DuBois

S.E. FARM )
g SOUTHEAST FARM 81-11

Objectives of Experiment

1. Will seeding oats with a press drill be better than
broadcasting seed at a little higher rate than the
drill method?

2. Will there be much difference in stands and tilling
between the two methods if seeding rates are similar?

Methods and Procedures

March 20, 1981
April 3, 1981

Tandem disked cornstalks

Applied 30 + 15 + 0 (oxide) on both drill
and broadcast plots. Seed was broadcast
on designated plots then entire area was
disked and spike-tooth harrowed. Then
drilled plots were seeded.

Sprayed plots with Brominal + at one pint
per acre.

Combined all plots

May 19, 1981

July 7, 1981
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FIGURE 4. T OF SEEDING METHODS AND
E“ N oATs V1AL

BUS.,
PER
ACRE

3 Yy 3

BROADCAST DRILL
RATE BUS/ACRE

ion o Migure d

Oats yields in this experiment were very good even though
the early growing season was dry.

Where seed was broadcast, there was little or no difference
in yield due to planting rates.

Where seed was drilled, there was a consistent increase in
yield with each increase in planting rate. This is surprising
because the broadcast method was expected to be more responsive
to planting rates than drilling. With broadcasting, the seed-soil
contact may not be as positive or uniform as with the press drill,
and higher seeding rates are sometimes used to make up this
expected stand deficiency. At any rate, there were some excel-
lent oats yieids with use of the grain drill for conditions that
prevailed in 1981,
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DATE OF PLANTING SMALL GRAIN

F. Shubeck, B. Lawrensen, D. DuBois
G. Williamson, B. Jurgensen and R. Hanson

A
g
SE FARM
REPORT

SOUTHEAST FARM 81-12

Objectives of Experiment

1. In a year with winter temperatures so mild that tillage
can be performed in the last week of February, should
oats, wheat or barley be planted the first week in March?

2. Would it be better to plant the wheat at this early date,
but delay seeding of oats and barley?

3. Would it be better to wait with the seeding of all the
small grain until normal seeding time, regardless of the
unseasonable warm early temperatures?

Methods and Procedures

Corn silage taken off in fall, then chisel plowed.
Dates of seeding - March 6, March 12, March 19, March 26,
April 2, April 10 and April 16
Before each drilling date, area was
double tandem disked and spike tooth
harrowed .
Varieties and seeding rates:
Noble and Nodway oats - 3.0 bu. per acre
Eureka Spring Wheat - 1.4 bu. per acre
Larker Barley - 1.7 bu. per acre
Sprayed all plantings with Brominal +
at 1 pint per acre.
July 10, 1981 = Windrowed all wheat, oats and barley,
except the last planting of wheat
and barley
July 13, 1981 - Windrowed remaining plots
July 14, 1981 - Combined all oats plots
July 16, 1981 - Combined all barley plots
July 23, 1981 = Combined all wheat plots

May 6, 1981
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Table 29. Date of Planting Small Grain

Planting Small Grain Crops - Bu/Acre
Dates Spring Wheat Oats Barley
March & 13 68 22
March 12 17 70 26
March 19 21 68 21
March 25 21 69 21
April- % 25 67 25
April 10 33 67 40
April 16 2’3 69 43

-
L1 BT

sion and Inrewpparatlian oF Table 29

L]

The latter part of February was so warm and dry that the
surface soil was not frozen. Several inquiries were received
regarding the planting of small grain this early. No
information was available for such early planting in this area.
It was decided to initiate an experiment with several dates of
planting, so that if these very unusual conditions ever
developed again, we would have some data on which to base
recommendations.

Noble oats was planted on the first four planting dates.
For the last three planting dates an earlier oat, Nodway 70
was planted. Varieties were constant for all planting dates
with both wheat and barley.

The usual recommendation for date of planting spring
wheat, is to plant it as soon in the spring as you can prepare
the seedbed. Under normal conditions, this may be good advice,
but with the abnormal warm and dry spring of 1981, it would have
been planted too early for maximum production. Results from
this one abnormal year indicate that it's better to plant wheat
closer to the normal planting date.

Barley results were similar to those with wheat. Very
early planting dates with 1981 conditions were not as successful
as normal planting dates.

With oats, where the first four planting dates a mid-
season oat (Noble) was used and the last three dates and early
oat (Nodway 70) was used, results were somewhat different.
Yields were practically the same for all planting dates. Yields
of oats were not depressed quite as much as wheat and barley
when planted very early. Remember that these results are only
for one year. If temperatures had been more severe in the
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latter part of March and the first of April, wheat may have
survived better than the oats.

» yields.

Table 30A. Effect of Planting Date on Kernel Grade of
Larker Barley

Phil Price
Kernel Distribution %
Date of Planting 7/64 6/64  5/64  RAN
March 6 27.1 46.0 22.7 4.3
March 12 28.2 50.0 19.3 2.3
March 19 28 o dl 51.9 19.2 3.8
March 25 36.6 43.7 16.6 3.1
April 2 35.3 by.l 17.0 3.6
April 10 19.6 45.8 27.2 7.4
April 16 _ 18.9 u7.8  27.6 5.6

D1 ission and Intasgrststicn of Tablle iOA

premium.

highest percent plump
with 79.4% plump.

4 dropped off sharply when
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Table 30B. Effect of Small Grain Planting Date on
Test Weight and Protein#

Test Weight % Protein
Date of Seeding Barley Oats Sp. Wheat Spring Wheat
March 6 L7 35 515 17.5
March 12 u7 34 56 16.1
March 19 47 <)) 55 16.4
March 25 47 33 55 15.2
April 2 48 35 55 16.4
April 10 46 3y 50 16.2
April 16 45 30 48 16.9

*Data collected by Crop Performance Testing Group, SDSU

Discugssionand Interpretation of Table 30B

Test weights for barley, oats and spring wheat were neither
lowered nor increased by very early planting. When planting
was delayed until April 16, some decrease in test weights
were observed.

Percent protein in spring wheat planted very early was
as high or higher than spring wheat planted at normal dates.
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qh OTHER CULTURAL PRACTICE EXPERIMENTS
r Fred E. Shubeck

S.E. FARM
REPORT

SOUTHEAST FARM 81-13

There were some additional experiments performed, but
not reported because of their vulnerability to hail damage. Tor
example, in the experiment with simulated hail damage on
sunflowers, the simulated mechanical damage was performed on
buds, leaves and stems, then the real hail storm came. This
left the simulated damage plus the real hail damage without
any undamaged plots to compare to. Some of the unreported
experiments are listed below:

1. Simulated hail damage on sunflowers - In
cooperation with the South Dakota Research and
Development Committee under the auspices of the
National Crop Insurance Association.

2. Effect on corn yield by clipping leaves of corn
plants at 5 leaf stage.

3. Interseeding of soybeans in oats.
4. Saving hybrid corn seed for replanting from

a two parent cross, a three parent cross and
a four parent cross.
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A COMPARISON OF SEVERAL
SOIL TESTING LABORATORY FERTILIZER RECOMMENDATIONS

r R. Gelderman, P. Carson, P. Fixen and B. Lawrensen

S.E. FARM
REPORT

PLANT SCIENCE 81-14

Many soil test laboratory services are available to South
Dakota. Although accurate figures are not available, it is
estimated 20-30 percent of the soil samples taken in South
Dakota are tested by commercial laboratories. Most of the
remainder of the samples are tested by the state's land grant
college laboratory located at South Dakota State University at
Brookings. Some samples are tested by bordering state
universities.

The purpose of a soilil testing laboratory is to evaluate the
nutrient status of a soil and provide a fertilizer reommendation
to meet the nutrient needs of the crop. This recommendation

must also be economical. It must be profitable to fertilize the
Crop.

Variations in fertilizer recommendations between laboratories
have been known for some time. These variations are a concern
to many. These differences may be due to at least two factors:
(1) a difference in analysis results, or (2) a difference in
philosophy of recommendation. In either case, the final evalu-
ation is to be made by the plant yields and profit per acre.

The objectives of this experiment were to make comparisons
of soil test recommendations from several laboratories. The
effect of the recommendations on yield and fertilizer costs per
acre are also to be evaluated.

Methods and Procedures

The experiment was conducted at the Southeast Experiment
farm just to the east of the office building. The soil at this
site was an Egan silty clay loam. Egan soils are well drained
silty clay loams that formed in silty drift over glacial till.
The area was in corn the year before and was spring plowed. A
yield goal of 110 bushel/acre corn was set for the experiment.

A composite soil sample was taken from the area, carefully
mixed, dried, divided and sent to the various labs. None of the
labs, including the SDSU lab, were aware that these samples were
to be used as the basis for a comparative study. The samples
were divided into 0-6" and 6-24" samples to evaluate nitrate-
nitrogen. All fertilizer recotwiended by each lab was assumed to
be needed and applied. The fertilizer was broadcast and worked
into the soil before planting.
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Laboratories were simply labeled A, B, C, etc. Fertilizer
costs wers astimated averases vaid by [srmars in the eming of
1983. Thay were 3¢t an a per pound basis as follows:

Nitrogen =z $.22 per 1b N
Phosphorus = $.27 per pound P205

Potassium = $.12 per 1b K20

Sulfur = $.33 per 1b S
Zinc = $.97 per 1b Zn

These values were used to calculate fertilizer costs per acre,
although these values did not include application costs per acre.

Ths trestments wers arranged in a racdomized completa bigek
design with four replicatiorns. The plots were harvested by hand
with ear mid-section samples taken for moisture. Ear leaf
ga:Eples Were takei; &t sitking, but aralysss s-é nat camplete art
Thia tim=a,

The variety used was Pioneer 3388. It was planted May 11, 1381,

Results

In general, the analygis resulits Irem the varicud labs were
zimiiar (Table 31). FRecoymendations variad sgnpiderably betwésn
labs (Table 32). Fertitizer cost varied from a low of $15.30/
acre to a high of $u8.u46/acre.

Yields were excellent and surpassed the 110 yield goal. No
significant yield differences were found between treatments. The
yield for the check treatment was approximately midway between
the yield range of 137-146 bu/A.

Because no significant differences in yield were found,
laboratory comparisons should be made on the basis of cost of
th=s suggested fertilizer prograns. It i8 agparent that mons of
the fertilizer nutrianrs r=econmhended here increased grain yield
or profits. However, fertilizer additions and their effect on
yields need to be evaluated for many years. With this in mind,
these plots will be continued. Individual plots will be sampled
and sent to the respective laboratory for continued evaluation
of fertility programs.
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Table 31. Soil Tests From Experiment Site.

€. E. TARM LABDRATORY COMPARIZON STUDY

1981 CORN
LABORATORY
Measurement SDSU A B & D
Nitrate-N #A-2' 96 60 107 55 —
0.M.% 3.1 3.4 3.4 3.5 ———
Phosphorus #/A 35 30 26 24%* 32
Potassium #/A 810 580 2000 76 4 768
pH 7.2 6.6 6.8 6.8 6.9
Salts mmho. cm 0.8 0.35 - 0.17 it
Zinc ppm 1.53 i, 3 1.3 1.60 2.0
Iron ppm 43.5 57 .3 37 76 .2 =
Manganese ppm 45.4 26.3 20 38.2 ————
Copper ppm Aok o 11 58 2.00 -——
Sulfur (So,) ppm 88+ 12 10 8.2 9
Boron ppm == 15 1.6 0.88 ——
Magnesium ppm 879 880 574 638 -———-
Calcium ppm 3384 3200 2240 2645 —-——
Sodium ppm ———— 30 _— 68 ———
CEC meq/100g i 24,1 18.5 20 ———

%*Mechlich test

Table 32. Suggested Fertilizer Recommendations for
110 bu/A Corn

Pounds of FertiZizer Fecammmantded bv [aboystopy

Fertilizer SDSU A B NCE D
Nitrogen 1b/A 45 30 100 102 110
Fhusphorud b/ FaOg r 31 &0 5 L3 53
Toiaerlim iEAA K?I T g ) o g
Sulfur 1b/A 0 10 10 0 0
Zinc 1b/A 0 0 3 0 0
Fert. Cost/A $15.30 $u48.30 $48.46 $34.05 $36.35

Table 33. Yields in Bushels of Corn Produced Per Acre.

CHECK
Laboratory SDSU A B C D (no fert. appl.)
Yield bu/A%* 137 146 145 139 141 141

*Yields were not significantly different at the .05 level.
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EFFECT OF DEGREE OF TILLAGE

ON NEED FOR ADDED PHOSPHORUS

P. Fixen, R. Gelderman, F. Shubeck, B. Lawrensen,
P. Carson, R. Nettleton, R. Narem and R. Assmus

|

S.E. FARM

REPORT PLANT SCIENCE 81-15

Early growth of corn on fallow land has often been
observed to be slow. Corn plants frequently exhibit purple
color associated with phosphorus deficiency. It has been
known for many years that application of phosphorus fertilizer
at planting time with a planter equipped with a fertilizer
attachment will greatly improve the early growth of corn and
will sometimes increase yield. The cause or causes of this
poor early growth after fallow are not clearly understood.
Observations made at the Southeast Experiment Farm in 1977
indicated that degree of tillage may influence the need for
added phosphorus. These plots were established in 1978 with
hail destroying them in July of that year, which resulted in a
partial fallow for the entire area.

The objectives of this experiment are to determine what
effect the degree of tillage has on the need for added phosphorus
and to determine if high yields can be obtained and maintained
with limited tillage under South Dakota growing conditions.

Methods and Procedures

The experiment is located on an Egan silty clay loam
(Udic haplustoll) northeast of the office building at
the Southeast Experiment Farm. Egan soils are deep,
friable, well-drained silty clay loams developed in

a silty cap over glacial till. Soil samples were
taken in the spring of 1881 to a depth of 4 feet, but
the analyses are not yet completed. The tests on the
soil samples taken from the experimental area in the
spring of 1980 are reported in Table 34.

These tests are averages of samples taken from the
0+0+0 treatment plots in each tillage treatment area.
The supply of available phosphorus is at such a level
that yield increases from added phosphorus are not
likely when corn 1is grown under a normal tillage
program. The potassium supply is high. A comparison
of the tests made for each of the tillage treatments
show that the treatments for one year did not greatly
effect the soil test values.
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Table 34. Soil Tests on Samples* Taken in the Spring of 1980

From the Tillage Plots.

Sol.
Tillage Depth** NO3-N 0.M. P K pH Salts
Treatment (inches) 1b/A % 1b/A 1b/A mmho/cm Texture
Fallow 0-24 185 2.7 31 673 6.5 .9 Silty
0-48 256 Clay Loam
Continuous 0-2u 143 2.8 20 638 6.8 1.1 Silty
0-u8 238 Clay Loam
Corn-0Oats 0-24 55 2,8 29 693 6.6 « 750 [SESIREY
0-u8 223 Clay Loam
No-Till 0-2u 201 2.7 153 727 6.9 1.5 Silty
0-u8 289 Clay Loam

* The 0+40+0 treatments were the only plots sampled.
*% The designation "depth" applied to the NO3-N test only.
All other tests were made on the 0-6" depth sample.

2.

The methods of tillage used in the experiment are:

(a). No tillage (Waffle Coulter).

(b). Corn grown in a corn-oat rotation (Conventional

tillage).

. Continuous corn (plow, disk, plant).

(d). Fallow-corn rotation (stubble plowed, kept black,
and disked before planting).

Fertilizer application was the same on all plots. The
total amounts of applied fertilizer are as follows:

Pounds per acre of
N+P205+K20

100+ 0+20

100+10+20

100+20+20

100+30+20

100+40+20

100+60+20
These treatments provide six rates of phosphorus appli-
cation plus a constant amount of added nitrogen and
potassium. Ten pounds of the nitrogen, all of the
phosphorus and the potassium were applied with the
fertilizer attachment on the planter at planting time.
The remainder of the nitrogen fertilizer was applied as
a broadcast application before planting. The oat and
fallow plots were not fertilized.
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4. All plots were planted on May 7, 1981, at a rate of
18,000 seeds per acre. The variety used was Pioneer
3388. Lasso II granules and Furadan were applied with
the planter at recommended rates.

5. fLonuentional tillage is ceonsidered to be a sequence of
« chopping ztalks and plowing in tha fsli (Lf poasible)
and disking &rnd dragging before planting in the spring.

6. o till imvolvad the uss of = Waffie Coulzer jumt ahead
of the planter and no other tiliage sxzept Ier ans
cultivation for weed control.

7. Ear leaf plant samples were taken on July 23, but have
not yet been analyzed.

Results and Discussion

The quantity of surface residue and the amount of the soil
surface covered by residue is shown in Table 35 for each
system. The corn-fallow and corn-oats systems resulted in
about 200-250 lbs/A of surface residue which covered 4-5% of
the surface. As expected, the no-till system resulted in much
greater surface residue, about 2,500 1bs/A, and covered 2u4%
of the surface.

One of the influences pf grestsr suriace residue ls 4
dzeress= Iin m0il tempexaturs. The data in Takle 38 show
thiat the scil tempeEreturc in the no-till system averaged ahout
2°f pelow the sonventionzlly tilled system. This has the
potentiazl to dec:rsase nutri=nt uptaks since Tost respiration
is direztly influenced by sgil temperature.

Bulk density in each of the systems is reported in Table
37. in the 0-8" Lliersgent, btulk density appeared greater with
no-tiil than with the other ayztems. Thic has bLazan noted by
marty crher investigators and is dus o the absence of the
loosening action from moldboard plowing. Compaction is removed
4n the olow 1aver esch yvesr by the othsr systesxs, but i£ =0T
with fio=till. The desress of coeomsicrian beneath the plow layor
appeared less with no-till than ims the cenventienal tillage
sywetsms. Lesz rmhinery traffic with zhe no-ziil system nmay
te the cause of the reducszX subzoil compaction.
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Table 35. Surface Residue in Four Tillage/Cropping Systems,
S.E. Farm, 1981.

Tillage/Cropping System
Corn after Corn after Cont. Corn

Fallow Oats conv. no-till
% of soil surface covered 4.0 5.0 7.0 24.0
soon after planting*
Surface residue, 275 232 5B 2491
1lbs/A 6/26/81
Surface residue 286 1247 455 2672

1bs/A 8/12/81

*Based on photographic technique.

Table 36. Soil Temperature in No-Till and Conventionally
Tilled Corn at the S. E. Farm 1981

Tillage* Tillage*
Date Conv. No-Till Date Conv. No-Till
_-__PO___ -__FO_-_
6/29 75 a8 74.5 7/217 63.0 64.0
6/30 79.5 75.0 7/28 63.5 63.5
7/1 79.0 75.0 7/29 65.0 65.0
7/2 77.0 73.5 7/30 66.5 66.0
7/6 76.5 76.0 7/31 70.5 69.0
7/17 77.5 73.0 8/3 76.0 73.0
7/8 78.0 76.0 8/5 wet 74.0
7/9 77.0 74.0 8/6 76.5 74.5
7/10 80.0 77.0 8/7 71.0 72.5
7/13 84.0 79.0 8/10 70.5 69.0
7/14 84.5 81.5 8/11 73.0 71.0
7/15 77.5 77.5 8/12 76.0 73.0
7/16 75.0 75.0 8/13 rain rain
7/17 80.5 78.5 8/1u 77 .5 74.0
7/20 ——== 75.0 8/117 67.0 67.0
7/21 74.0 71.5 8/19 72.5 69.0
7/22 4.0 73.0 8/20 73.0 70.0
7/23 74.0 72.5 8/21 76 .0 74.0
7/24 72.0 72.0 8/28 68.0 67.5
Avg. 74.3 72.6

* lemperature at 4" depth in the row at 3-4:00 p.m.
in Rep 4, 100-20-20 treatment (Thermocouples 4 and 8).
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Table 37. Bulk Density* in Four Tillage/Cropping Systems,
S. E. Farm, 1981.

Tillage/Cropping System

Depth Corn after Corn after Cont. Corn
inches Fallow Oats Corwv. Nog-Ti1ll
0-8 1.16 1.06 1.16 1.33
8~-16 1=-3:7 k5.2 1.49 132

¥ Average of traffic and non-traffic rows on 7/2/81.

Soil water through the g=ason is reported in Table 38.
Generally., waté&r eontents were gimilsr through the seasan,
however, the conventicnaily tilled eontinucus corn rended to
have slightly mora watey than tTha other threa svatemg. This
may be due to soil differences between tillage sites.

Corn growth and deveiapmant ic summirized in Tahle 38,
Corn in the no-till system was s3lightly shorter =arly in the
geagan than corn in the other systems. No major differences
in rasseling dates were notied.

€railn yisalds and moisture are reported in Table &0 and
4. Row applied phospherus did not infiuenre yield or grain
moisture in 1981 and only minor yleld differences wers noted
betweer: systems.,

Table %2 summarizes graim yields over a three year period,
from 197%-18B1. Mo yield differences were found between
phosphorus treaments or tillage systems during this thres-
year period. Llack of P responses ig not surprising since the
soil teatr P lewel averaged 29 ibs/A which is In the high
category.
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Table 38. Soil Water in Four Tillage/Cropping Systems,
S. E. Farm, 1981

Corn 2fter

Tillsss/Cropping System

AR ATTaY

Lont. Commn

Date " Fallow Qats Conv.. Ro=-13l1l
- = = * = = m = = ~INCEESY = = = = = - = — -
7/9 18.5 17.5 16.8 19.3
7/16 14.8 13.7 15.9 14.3
7/ 22 15.0 1y.8 17.0 1h4.8
7/30 14.9 14.6 16.9 14.7
8/6 15.6 15.4 15.3 15.1
8/1uy 15.2 14.9 16.9 14.8
8/22 14.5 4.4 16.5 14.4
8/29 14.5 14.4 16 .4 14.4
9/5 14.4 14.2 16.1 14.3
9/12 14.6 14.3 16.3 14.5
9/26 13.7 13.9 15.4 13.9
Avg. 15.1 14.7 16.3 15.0

* Total water in 6"-53" profile based on neutron
nrobe readings. Average volumetric water contents
can be calculated by dividing given numbers by u7
(Example: 15.1 + 47 = 32.

1%).

Table 39. Corn Growth and Development in Four Tillage/

Cropping Systems, S.E. Farm, 1981.

Tillage/Cropping System

Corn aftetr ZLorm atxzcr Lont, Corn
Fallow Oats canv. Mc-T111
Plant height, 6/16/81 26 26 27 22
inches
Plant height, 7/22/81 108 gy 95 90
inches
% tasseled, 7/16/81 66 8 54 4
% tasseled, 7/22/81 89 84 81 88

% Measurements not taken.
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Table 40. Influence of Row Applied P on Grain Yield in
Four Tillage/Cropping Systems, S.E. Farm, 1981.

Tillage/Cropping System
Phosphorus Corn after Corn after Continuous Corn
Aﬁﬁ_ied* Fallow Jats 5. M~<"11] Average
205, lBG7A - = = = - - = = BU/A = = = = = = = = =~
0 136 122 120 136 128
10 129 12y 126 1313 128
20 122 120 131 125 125
30 127 119 123 140 127
40 129 121 129 134 127
60 129 118 125 134 125
Average 129 121 126 13y
Avg. Pop. 17,200 16,100 16,400 17,500
P Soil Test
(1bs/A) 31 29 20 35

* A1l phosphorus and 20 1bs/A of K0 applied in 2x2 placement.

Table 41. Influence of Row Applied P on Grain Moisture in
Four Tillage/Cropping Systems, S.E. Farm, 1981.

Tillage’trogoing Srstsm

Phosphorus Corn airte= [Cgrn arfretr nrrinuous Corn
Applied Fallow Oats Conv. No-T1ill Average
P,0g, 1lbs/A - o = = P = e == === -
0 27 30 26 28 28
10 27 29 26 28 28
20 27 28 29 27 28
30 27 29 27 28 28
4o 27 30 28 27 28
60 27 28 27 27 27
Avg. 27 29 27 28
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Table 42. Influence of Row Applied P on Grain Yield in Four
Tillage/Cropping Systems, S.E. Farm, 1979-1981.

Tilla:e!frnaging_§v5t§n.

Phosphorus Corn aFter Corn attes continuous Corn
Applied Fallow Oats LGNy . Na-T331 Averagg
P, 1bs/A = = = = = = = =« = - bu/A%= = = = = - - - =
0 121 113 115 121 118
10 120 122 116 118 119
20 117 117 120 116 118
30 126 115 114 123 120
40 122 120 123 119 121
60 121 114 120 119 119
Avg. 121 117 118 113

* Average of 1979, 1980, and 1981.
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RESIDUAL POTASSIUM STUDY

R. Gelderman, P. Fixen, P. Carson and B. Lawrensen
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PLANT SCIENCE 81-16

This study was initiated in 1965. No yield data has been
taken since 1969. Yields were taken in 1881.

Objectives

1. To determine potassium soil test levels after ten years
of continuous cropping.
2. To determine residual potassium effect on yields.

Methods and Materials

The experiment is located east of the office building on
an Egan silty clay loam. Egan soils are relatively well
drained silty clay loams that developed from a silty cap over
glacial till.

The experimental design consisted of three separate

trestments:  (8) ac potash (3G} appifed, (b 2000 1B/h 2.0
applied, =nd (£) 60 1b/A K.O applisd. Thes= rates wvuxe =pplied
avzr & Foiir year period stasripg in 31365, Trzatment (L) wzs2

Lrcadeast and fregarma-¢ (o) was band appliad, Tach Treatment
was repeated eight times.

Ploneer 336 was plautsd! op May 7. 1981. Lssso was bandsd
4t planting tdme and no insscticide was appli=d. Corn rosiwerm
caused a serious lodging problem at this site. Forty feet of
row was harvested from each plot. Ear mid-section samples were
taken for moisture determination.

Results

Average yield of corn for 1981 is shown in Table 43. 1In
addition, the mean potassium soil test levels are shown in
Table 43. The yield difference due to potassium treatments
were not significant. Soil test levels increased with addition
of added potash as would be expected.

In summary, it appears added potassium after ten years of

cropping had no effect on corn yields. This would be expected
since the potassium level (606) is considered high.
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Table 43. Corn Yields and Socil Test Levels of the Residual
Potassium Experiment, S. E. Farm, 1981.

Yield##® Soil Test Yield
Treatment 1981 1879 1865-1968(Ave)
1b K»0/A bu/A 1b/A K bu/A
0 115 606 105
2000% 117 860 98
6O % 11y 795 106

ofs

Broadcast 500#/A for 4 years.

Band applied 154#/A for 4 years.

*%*Yields were not significantly different due to treatment.
Plots were begun in 1965.
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EFFECTS OF APPLIED NITROGEN ON NITRATE

A
|Uﬂ ACCUMULATION IN THE SOIL PROFILE
" [ P. Fixen, R. Gelderman, F. Shubeck, B. Lawrensen,
[ P. Carson, R. Nettleton, R. Narem and R. Assmus

S.E. FARM
REPORT

PLANT SCIENCE 81-1/

Ihiectives

1. Study and record the effects of rates of nitrogen
addition on the accumulation and movement of NOz~N
in the soil profile.

2. Determine the effect of large amounts of nitrogen
fertilizer on the pH of the soil.

3. Measure the effects of the treatments on the nitrogen
concentration in the leaves.

4. Determine effects of the treatments on nitrogen
concentration in the entire plant at maturity.

Materials and Methods

1. This experiment is located on a Viborg silty clay
loam on the southeast corner of the Southeast Experi-
ment Farm. Viborg soils are deep, friable, moderately
well-drained, silty clay loam soils developed in a
silty cap over glacial till. The water table
fluctuates from 3-7 feet in this area.

2. Two experiments are involved in this study, one
involving a number of low rate N applications and the
other a sequence of high N applications. The
experiments are adjacent and related. The high rate
experiment began in 1969. The low rate experiment
began in 1975.

3. Soil samples in the heavy rates of application were
taken to a depth of 6 feet each year since 1969, except
in 1979 when they were taken to a depth of u4 feet
because of wet soil conditions. The NO3-N is reported
to a depth of 4 feet in 1980. The samples are only
being taken to a depth of 4 feet in the low rate
experiment.

4. The samples were dried as soon as possible after taking,
in a forced air oven at a temperature not to exceed
115° f.

5. Nitrate-nitrogen was determined by the n-phenol-di-
sulphonic acid method until 1973. Since then the
nitrate electrode method has been used.
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6. The longer duration experiment with high rates of
nitrogen is in its thirteenth year. The nitrogen
fertilizer used has been ammonium nitrate. The
additions af Fol. (25 ibs/A) znd Ki8 {70 1lbe/A) hava
ramained conafan% on ®oth experimedts. All plets
except the 0+0+0 treatment have received the same
amounts of P and K.

7. Leaf samples were taken for analysis when the corn was
in the early silk stage of growth. The leaf opposite
and below the ear was taken for the samples. Leaves
were dried in a forced air oven, ground, and nitrogen
content determined by the Kjeldahl method.

8. Grain and silage yields were not determined in 1980 due
to a late hail storm. In 1981, silage and grain yields
were measured and a sample of silage was taken from
each plot for moisture and nitrogen determinations.

Results and Discussion

The influence of applied nitrogen on soil nitrate levels
in the spring of 1980 after fertilization and in the fall of
1980 after the growing season is reported in Tables 44 and u45.
The treatments shown in Table 44 have been applied for 12 years,
while thege in Tebhls 4& have bsen applied for gnly S5 yssars.
Therefare, th=s 80 1h/A treatment in Table &% nas resultsd in
much lower soil nitrates than the 80 1b/A treatment in Table uu.

Figure 5 shows the change in total nitrate in the 0-4 ft.
profile over the cropping season (S80-F80). This change may
reflect differences in nitrogen uptake by the corn crop between
treatments. Although the experiment was hailed out, the
nitropen taken up by the crov prier te the stomm gould nef yst
have been comslateiy returmed to the sail nirrate reservoir,

Apparently, uptake increased until the 300~500 1bs/A
range was reached, after which a decrease is indicated. This
may have been caused by nutrient imbalance in the plant that
resulted in less growth. Of course, this 1s speculation since
no yield determinations were made. It will be pointed out
later, however, that a yield depression did occur at high
nitrate levels in 1981.

Figure 6 depicts the nitrate distribution for the high
rates study in the fall of 1980. The highest nitrate levels
are found between 24 and 30"; however, the 240 1lb. rate has
significantly increased nitrate levels to a depth of at least
six feet. The relative decrease in nitrate levels in the
12-18" zone likely reflect crop uptake since greatest removal
probably occurred in this zone.
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Grain yield and silage yield response is shown in
Table 46. The grain yield response is also depicted in
Figure 7. This graph shows that approximately 150 lbs/A of
total nitrogen (NO3-N + fertilizer N) was adequate at this
location in 1981 and resulted in about 110 bu/A. This agrees
with our current recommendations for corn which also indicate
149 1bs of N for a yield goal of 110 bu/A.

There also appeared to be a yield depression at the
highest nitrogen rates. Plant analysis may clarify this effect,
but they are not completed at this time.

Table &4, The Influsage of Applie-l Nirrogen (wer & 12 Year
Feriod on the Ampunt of Nitrate Present in the
Soil Profile in the Spring and Fall of 1980
(High Rates).

N Applied Annually, lbs/A*#

0 80 160 2180 AVENSgE
Increment = ™ S F S 15 S 53 - 5

Inches NO3~N, i&a/A
0=-6 21 19 104 38 166 87 157 11y 112 65
6-12 11 8 23 31 70 75 77 75 45 y7
12-18 4 S 22 19 74 70 5%5 b8 39 41
18-24 4 5 31 16 96 96 9l 104 56 515
24=30 4 5 4y 28 102 107 96 157 62 74
30-36 5 6 4y 30 105 91 105 124 65 63
36-42 8 6 36 29 97 74 150 103 73 58
4L2-48 g 7 34 26 90 65 139 9y 68 48
48-54 19 8 28 24 72 47 79 86 50 ul
S4-60 22 9 28 21 57 32 66 66 43 32
60-66 22 10 23 18 40 24 46 53 318 26
66-72 15 8 20 1y 30 17 36 38 245 19
0-24 40 37 180 104 406 328 380 361 252 208
O0-u8 66 61 338 217 800 665 870 839 519 L4ub

0-72 144 gp 437 294 999 785 1097 1082 669 564

¥S - EBampled In Zpring (May); [ = Samples im fadl (Hovember).

*#* Treatments have been applied for the past 12 years (1968-
1980).
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Tarle 45. The Iaflusmce of Applied NitrGgen over a 5 Year
Serind on the smount of Nitrate Pranaht in the
Soil Profile in the Spring and Fall of 1980
(Low Rates).

N Apolied Annually, lbs/A%*%*

Depth 0 20 40 60 80 Average
Increment S F* S F 5 T g - & —F &
“inches SG3-N,1be7A

0-6 13 16 32 14 S 70 72 23 86 34 52 27
6-12 9 9 15 8 20 12 21 17 26 28 1E pdlY
12-18 S S 6 5 7 7 9 9 9 16 7 11
18-24 L 4 4 4 5 5 7 6 9 9 6 7

24-30 L 4 b oy 5 4 8 6 11 6 6 5

30-36 L 3 4 3 4 L 8 8 12 6 6 5

36~42 4 3 Ly y 5 Y 12 g 11 7 7 7

42-48 4 y 4 5 6 5 15 g8 10 7 8 7

0-24 31 34 57 31 91 44 109 55 130 87 83 63

0~48 47 48 73 47 111 61 152 86 174 113 110 89

* S - Sampled in Spring (May); F = Sampled in Fall (November)
** Treatments have been applied for the past 5 years
(1975-1980).

TaBle 46, The Influence of Applied Nitrogen and Residual
Nitrate on Yield of Corn Grain and Silage,
Southeast Experiment Farm, 1981.

Nitrogen . Soil NOz-NZ7 :
Treatment— -2 ft. 0-4 ft. Grain3/ Silagei/
------ - - -1bs/A = = - ——— - bu/A T/A
1 0 3y 48 76.9 14.9
A 120 31 L7 86.3 15.2
3 40 4y 61 102 17.8
4 60 SIS 86 109 16.1
S 30 87 113 113 16.3
6 80 104 217 105 18,2
7 160 328 665 100 17.1
8 240 361 839 95 16.3

l/Treatments 1-5 were applied from 1975-1981,
Treatments 6-8 were applied from 1968-1981,

g/Samples taken November, 1980.

3/At 15.5% moisture, May 6 planting date.

4/At 608 moisture, May 6 planting date.
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FIGURE 7. YIELD RESPONSE TO NITROGEN AT S. E. EXPERIMENT FARM, 1981 (0-24 fT.)
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RESIDUAL PHOSPHORUS -
GRAIN SORGHUM YIELD RESPONSE

P. Fixen, R. Gelderman, B. Lawrensen,
P. Carson, R. Nettleton and R. Narem

PLANT SCIENCE 81-18

Objectives

1. Determine the effect of residual fertilizer phosphorus
an serghum yieldes.

2. To monitor changea in the P goll test as phosphorus is
removed through crop yields.

Materials and Methods

1. The experiment is located on an Egan silty clay loam
(Udic haplustoll) south of the office building at the
sauilkess: Exfariment Tarm. Ezan solls are d=e5,
friakie, w=ll dreined milty cisy lowms devslopes in 3
silty cap over glacial till.

2. This experiment was established in 1964 to study the
effect of various rates of phosphorus (P) fertilizer on
the yield of corn. From 1964-1967 five rates of P
(0, 10, 20, 40, and 160 1lbs per acre) were broadcast and
plswed down annually. Each of the phosphorus treatments
was divided into thirds, with one-third receiving about
10 1bs of P as a starter fertilizer from 1964 through
1967, one-third receiving 10 1bs of 2N per acre in 1964
and 1965 plus 10 1lbs of P as a starter, and one~third
receiving no additional fertilizer. In the spring of
1978 an additional 13 1bs of P was applied to the plots
which received zinc in the 1960's.

3. This land has been in various crops since 1967, such as
soybeans, sorghum, oats, and alfalfa. The soil on the
experimental area was sampled in the spring of 1973,
after the first cutting of alfalfa in 1977, and in the
spring of 1980. The results of these tests for
available phosphorus are listed in the accompanying
Table u7.

4. After having been planted to alfalfa since 1973, the
Eicts ware plews=d in the gphring af 31973, and were
planted to corn in 1979 and 1460. MNnltipgls h=ii stovme
in 1980 prevented yield determinations that year.

2. The study was planted to grain sorghum on May 29, 1981,
variety Cenex 310T. Bexton 20G and Furadan 10G were
banded at planting for weed and greenbug suppression,
respectively. Nitrogen was applied at 100 1bs/A.
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Results and Discussion

Soil test P levels from 1973 to 1980 are reported in
Tawle k8. Whare ne F was apolied fram 3961-1387 virtually
no soil regt deaw-deun &f plho=phorus occurred ketwsan 1873 =nd
19€0. Tnias d=monsrrates tha tremendous huffering sbiilty
so0ils nave for avallable phesphorus az low soil f=st levels.
As sei]l tas: level Ineveaszz In Table 45 (incressinz rates of
added P 1964-1967), the amount of draw-down that occurred
between 1973 and 1980 increases. At the 320 1b rate, soil P
decreased 28 1bs in the surface 4 inches from 1973 to 1977 and
an additional 25 1bs/A from 1977 to 1980.

Excellent sorghuls yislds wara harvestad In 1381 (Zable 7).,

Coad fESEONSE To =il test P algyn gocowrrsd o both gre=in and
silage yields up to a soil test level of 39 1bs/A based on the
180 acfl =nzlysls. He additionzl responss otcurred as soll

F incresged Fram 32 to 73 1bs/A. This iz very interesting zincs
no yield response occurred in 1979 for corn when 130 bu/A was
pregueze=, Tals atody wviil Iikely be blanted bask te coin An
1353 to me-=valygis the 7 Pe3pOnSs.

Table 47. Effect of Past Phosphorus Fertilizer Additions
on Sorghum Grain and Silage Yields at the
Southeast Farm, 1981.

Silage Yield _Qrain Yield®/
Treatmentl/ Test P2/ A3/ & b AVE, =) B -
P,1bs/A
0 13 4.2 4.0 4.1 4.1 95 97 97 g6
40 20 L.4 4.7 4.8 4.7 106 108 96 103
80 22 5.0 4.8 5.4 5.1 103 110 114 109
160 39 5.2 5.3 5.7 5.4 118 122 121 120
320 73 5.4 5.6 5.7 5.5 112 125 127 121
Avg. 4.8 4.9 5.1 107 112 111
1/

= Total amount added over a four year period (196u4-1967).

2/ Bray 1 extractable P averaged over subplots (Q-4") in Spring
of 1980.
e Subplot treatments: A = no additional P or Zn.
B = 10 1bs of starter P (1964-1967).
C = 10 1bs/A Zn plus 10 1lbs/A P in 196u4
and 1965; 13 1bs A of broadcast P
4/ in 1978.

=" 7.5% water.
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Table 48. The Effect of Past Phosphorus Fertilizer Additions on Available Soil
Phosphorus at the Southeast Experimental Farm, 1973-1980.

Total Fertilizer Applied, 1bs P/AZ/
1/ 0 - 40 2 =) 80 160 320
Plot=/ 1973 1977 1980 1973 1977 1980 1973 1977 1980 1973 1077 1080 1073 1977 1980
1bs/A=f
0-yn
A 12 9 14 27 22 20 40 ~32 2. 60 46 35 121 102 82
B 15 12 12 36 31 22 45 3u 22 71 52 Ly 131 97 66
C 10 10 12 35 Y. 7] 17 38 27 24 59 49 39 125 95 72
Ave. 12 10 13 29 25 20 41 31 22 63 49 39 126 98 73
H_BH
A g 7 12 22 1y 18 35 ~19 16 57 36 33 122 84 76
B 12 7 11 36 13 19 42 20 20 77 4?2 4o 134 88 59
C 9 5 10 22 13 16 37 16 22 57 32 38 127 85 65
Ave. 10 6 11 27 13 18 38 18 19 64 37 37 128 86 67
8:12."
A mn I 5 13 8 g 13 7 1u 32 9 1y 39 13 22
B 7 5 6 18 9 9 14 8 8 26 11 15 4y 14 16
C 5 y 6 13 7 8 16 6 9 23 10 13 37 13 1y
Ave. 5 n 5 15 8 8 1y 7 10 27 10 1y 40 13 17
Al

No additional P or Zn

10 1bs/A of starter P {(1964-1967)

10 1bs/A Zn plus 10 1bs/A of P in 1964 and 1965;
13 1bs/A of broadcast P in 1978

2/ Total amount added over a four year period (1964-1967)

o Bray 1 extractable P (1:7 in 73 and 77 and 1:10 in 80)



EFFECT OF RATE OF NITROGEN
ON YIELD OF FORAGE SORGHUM

R. Gelderman, J. Gerwing, P. Fixen and P. Carson

S.E. FARM

e PLANT SCIENCE 81-19

Objectives

1. Determine effect of added nitrogen on forage sorghum
yield and nitrogen uptake.

2. Determine if yield of forage sorghum can be related
to soil nitrate level.

Methods and Materials

1. The experiment was established on the east edge of the
south quarter of the Southeast Experiment Farm on an Egan
silty loam. Egan soils are moderately well drained
silty clay loams developed in a silty cap over glacial
till. The soil tests on the site before the experiment
was established are as follows:

N03-N 0.M. P K
1b/A-2" % 1b/A  1b/A

51(lo-med) 3.0 (med) 1l4(lo) 950¢(hi)

2. The site had been in switchgrass for the past ten years
and was plowed in early spring of 1981. Thirty pounds
per acre of phospherus (F303) was bropadcast and workzd
inte the zeil wizh the nitrogen Treatments to eliminate
phesphorus az 5 limlting factsr.

3. The sRperiment consisted of B rat=as of 23itressn: 0; 30,
60, 90, 120, and 150 1lb N/A. These treatments were
repeated four times in a randomized complete block
design. Ammonium nitrate was used as the nitrogen source.

4, Flanting dai2 wsg Juna 17, 18], The varl=sy used was
planser 956. lasso was &pplied two weakg befors
planting for weed cantrol.

5, ¥Yiald sampiss ware teken Ssptember 18, 1281, The
harvested marerial (<& weéighed in the Flald and 4
gubeample taken for moisturs and protein datermination.
Whole plant samples were taken on July 24, when plants
were approximately 30" tall. These will be analyzed for
nitrogen <wntent.
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Results

Yields of 20% moisture @ilage are sghown In 'abla u§,
Yields were axcellent; zithaugh, no significant yjeld cifier-
ence due to nitrogen is seen. No nitrogen deficiency was noted
during the growing sessgr.. It appesrs that sell oitrogsn was
adeguate to meer the cxaps nitropen damanz2. The low inddias)
p5il nitrate-nitrogen level wauléd bkave led uz 1o b=lieive
otherwise. It should be kept in mind that this site was in
grass production for 10 years prior. Often after grass is
plowed, an inordinate amount of organic nitrogen is cenverted
to available nitrogen during the first few years. This may be
the reason why there was no nitrogen respons® here. The plots
will be established in the same location nexf year to continue
to monitor nitrogen release by this soil.

Table 49. Forage Sorghum Silage Yields, 1981.

Rate Yield*
1b/A N 1b/A (60% moisture)
0 24,360
30 26,008
60 24,222
90 24,287
120 27,249
150 24,548

* Yields due to treatment were not significantly different
at the 0.05 level.
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1981 PERFORMANCE TRIALS OF CORN,
GRAIN SORGHUM, SOYBEANS AND SMALL GRAINS

AT THE SOUTHEAST EXPERIMENT FARM

J. J. BONNEMANN AND G, W. ERION

PLANT SCIENCE 81-20

S.E. FARM
REPORT

Performance trials with corn, grain sorghum, soybeans and
small grains (oats, barley, spring wheat and durum) were seeded
at the Southeast Experiment Farm for 1981 harvest.

The small grain trials were seeded on April 7, 1981.
Conditions were favorable for good spring wheat yields as the
average for all 1981 yields was 44.3 B/A. Oat yields were not
exceptional in 1981, the average being 76.6 B/A. Barley yields
Ware good i 1381, the average of sl] =ntries deins F0.7 BHAA.
Purum wheat wuss sesded for the first time in recent years and
the yields averaged 40.2 B/A. No durum varieties yielded
significantly better than another. Test weights were average
or better for the barley and oats but down for spring wheat and
durum. The data included in this report are bushels per acre,
test weight and available geveral-year averages. Results are
found in Tables 50, 51, 52 and 53.

The corn trials included 82 proprietary hybrids at the

Southaasta&#en, TR= cornh was cdeded in nai=ad wows 18 fe=t long,
1k inchez apart an M=y 14, 1381. TWo s=asiagg Datas were used

with final counts being 15,685 and 19,525 plants per acre at
final stand count in late August. No statistical differences
were found for either population being better than the other.
The yield reported is the average of ‘all 4 replications harvested,
Harvest was with an Almac small-plot combine on November 5 and 6.

The corn trial mean yield was 127.3 B/A of No. 2 shelled
gersn.. The 4ry, wirm Septamber permitted 511 piants to fully
dlayalop. A kllliimg fros? did noet occur until late October and
moisture at harvest averaged 19.4 percent. Stalk breakage
averaged only about 5%, which was rather good considering the
strong winds that blew for several days at a time in mid=~October.

Additional information will be found in the upcoming
circular, 1981 Corn Performance Trials. The trial results are
presented 1n Table 5h.

Two soybean trial sites were located in Southeastern South
Dakota that included entries from USDA and State breeders. These
determine potential for new public releases. The "trials included
ar= zthe Group IT 2nd Svoug TI! Norihers Uniforx and Herthern
Unifcrm Prelimifzry Tests at Centerville and Elk Point. Standard
public varieties and proprietary entries are grown at three
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locations in the area; Ellis, Centerville and Elk Point. The
proprietary entries, varieties or blends, are the choice of
the participating companies and a nominal fee is charged to
partially offset trial costs.

The soybean trials were seeded on May 21 at Ellis and
Centerville and May 22 at Elk Point. Harvest was with an Almac
small-plot combine on October 8 at Centerville, October 9 at Elk
Point and because of wet conditions harvest was delayed until
October 28 at Ellis. Two rows, 16 feet long in 30-inch spacings
were harvested from four replications.

Yields were good to excellent for adapted entries at all
sites. The absence of a hard killing frost until late October
permitted the later maturity group varieties in all trials to
produce geod yields of =i gualiity. Iack of noistore and 4
mace of hall 2id &ffeat ssed sire at Centerville.

The trial at Ellis averaged 55.6 B/A with the range going
from €1.7 to Wh.E5 Efh. 'Ths m=z2p yield st Centersille wse 50.5
8/h: Ths ransz gaing fzram 35.8 g 0 7.2 S/A. The mid-zurimper
touch of hail may have caused some yield loss. Yields at Elk
Point were also good, ranging from 42.7 to 59.8 B/A.

Many public and proprietary varieties yield very well. The
trial at Ellis is a newly established site and an average over
a period of years is not available. Group II soybeans are
generally most adapted to the SE Farm and several varieties have
2-year yields of 45 B/A or better. Some late maturing II's and
III's have higher yields but these results must be tempered with
the fact the fall weather has been mild the last few years and
plant-killing temperatures did not occur in mid-September. The
warm fall weather favored the full season varieties at Elk Point.
However, over the period of years, the Group II varieties have a
cumgarable yisld record, and the gdvantage =2 Ubuaily matuning
before killing frost in most yeara. Seav=aral pemi-dwar! ilnes
were included at Elk Point, and they produced satisfactory yields.
Semi-dwarf lines were developed for use in narrow rows, 7-9 inch
spacings, in areas where yields usually exceed 40 B/A.

The yields and other agronomic data from the trials are
shown in Table 55, 56, and 57, for Ellis, Centerville and Elk
Point, respectively. Results of all soybean performance trials
are available in Plant Science Pamphlet #63, 1981 Soybean
Performance Trials.

The 1981 grain sorghum trial at the Southeast Farm included
28 entries. The trial was seeded on May 22 and harvested on
October 8, 1981. The row spacing was 36 inches. Recommended
herbicides and insecticides were used at seeding time for
weed and insect control.
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Yields were excellent, ranging from 6900 down to 4685 lbs/A.
The trial mean yield was 5555 lbs/A. Light frost nipped the
trials twice before harvest. The cool, wet summer delayed
heading, flowering and mmturity so kernel moisture was still
qQuite high when the trial was harvested. Much of the material
headed 10-14 days later than usual. The dry, warmer September
aided full development of most lines.

Additional information will be found in the upcoming
circular, 881 Grain Sovahum Performancs Trials, Tha iyesults of
the 1281 Southeast rarm iTle: ara found o Labie SE.

Table 50. 1981 Standard Variety Spring Wheat Trials

Beresford*
1977 1979 1981 3-yr 198 S-yr

Variety Bushels Per Acre Tear Weight

Standard/mid-tall
Fortuna 23.3 33.6 36.3 31.1 54 57
Chris 20.0 31.1 4u4u.4 31.8 55 57
Waldron 26.6 33.3 u45.1 35.0 55 56
Alex (ND 550) 48.7 56
Lew 37.1 54
Butte 10.8 39.3 u47.9 32.7 58 58
Eureka 24.1 34,0 u40.6 32.9 518 55
Coteau 21.7 30.2 u45.5 32.5 55 58
James 14.9 35.1 u47.2 32.4 56 56
Pondera 43.8 55
MPV =2 48 .1 56
MPV -3 4e-7 57

Semi-dwarfs
Era 23.0 30.2 u45.9 33.0 54 57
Olaf 26.4 32.3 uuy.2 34,3 55 57
Prodax 35.9 26.0 34.6 32.2 50 513
Protor 26.2 36.0 40.8 34.3 515 57
Angus 26.5 33.5 51.1 37.0 57 58
715 40.5 51
Walera by.y 52
Solar 32.2 u4.3 53
711 43.3 55
Oslo 46 .6 5y
Aim 36.9 u49.5 54
906R 24.0 35.4 55

Means 4y.3 55

LSD (.05) 3.1

CV - % 5.0

¥71978 and 1980 hailed out.

71



A

Table 51. 1981 Standard Variety Oat Trials Table 52. 1981 Standard Variety Durum Wheat

Trials
Beresford*
1976 1979 1981 3-yr 1981 3-yr Beresford
Bushels Per Acre Test Weight Variety Bu/Acre Test wt
Burnett 51.6 87.5 73.4 70.8 37 36 Rolette 3K/, ! 56
Nodaway 6u4.6 107.0 6u4.4 78.7 39 39 Ward 3I8=%2 57
Chief 55.6 104.3 73.1 77.6 37 36 Crosby 40.3 56
Otee 6u.7 95.8 75.9 78.8 38 36 Rugby 36.4 515
Dal 42.4 87,2 70.6 66,7 37 27/ Botno 41.y4 515
Noble 73.4 101,8 76.0 83.7 36 36 Edmore 42.4 515
Vic 43.9 556
Lyon 40.5 98.3 85.7 74.8 35 36 Cando* 42.1 53
Bates 62.3 103.6 86.3 84.1 36 35 Calvin¥* 40.0 Sy
Wright 51.2 93.4 72.2 72.3 38 38
Otana 94,0 89.1 Means 40.2 515
Lancer 105.6 77.8 36 LSD (.05) H.S.
Lang B9.L 94.6 80.5 81l.4 37 JE CV = %
Benson gi51. 8y 7B 10 g5 Table 53. 1981 Standard Variety Barley Trials
Moore 104.3 86.2 &7
Marathon 90.9 76.9 32 Beresford#*
Larry 1099 7277 37 1977 1979 TBBY d-yr 1981 3-ynr
Ogle 1133 9029 36 Variety Buptielcs Per Acre Test Welght
Stout 102.6 65.0 38
Firlbeck III 37.9 44.3 34.5 38.9 46 49
Means 76.6 37 Larker 27.4 47.4 54,7 43.2 49 45
LSD (.05) Gr3 Primus II 26.9 35.5 48.9 37.1 50 y7
CV - % 8.9 Klages 26.8 45
Glenn 4l1.7 52.2 u6
Morex 26.8 41.8 6u4.4 uLu.3 49 uy
* 1977, 1978 and 1980 lost to herbicide Clark 45.3 47
residual damage and hail storms Bumper 62.7 46
Onda 58.2 45
Means 51084/ 47
LSD (.05) 5.8
CV - % 8.1
#71978 and 1980 hailed out.
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Table 5u4. 1981 Corn Performance Trials, Area E, Beresford, SD

Type Pet
and Yield Stalk Percent Performance
Brand and Variety Cross B/A Lodged Moisture Score Rating
PAG SX3§1 L 2X ISILCE 1.2 21.1 1
MIGRO HP-470 L 2X 145.1 2.3 18.4 2
SOKOTA TS-75 L 2X 144.6 1.1 18.9 3
CARGILL 967 L 2X 142.7 1.2 21.1 717
WILSON 1600 M 2X 142.6 7.3 17.7 4
MC CURDY 6555 m 2X 142.1 3.4 19.3 6
MIGRO HP-uy L 2X 141.5 3.4 L) 7 8
CURRY SC 1455 M 2X 141.2 2.4 18.7 5
0'S GOLD 5500A L 2X 140.4 1.2 20.8 10
PAG SX333 L 2X 140.4 0.6 20.5 9
0'S GOLD 6882 L 2X 138.4 1.1 19.2 11
KELTGEN KS112 L 2X 138.2 4.0 18.7 12
ASGROW RX777 L 2X 138.2 8.0 19.6 16
TALL CORN SX113 M 2X 137.3 1.7 19.0 13
DE KALB XL-55A M 2X 137.1 7.4 18.9 17
CURTIS 601 L 2X 136.5 1.8 20.7 19
NORTHRUP KING PX74 L 2X 136.1 3.4 20.0 20
CARGILL 921 M 2X 135.9 5.2 19.5 21
TROJAN T1100 L 2X 11L& 508 3.0 18.9 L5
SOKOTA 660 M 2X [8345 Ch! 6.4 17.5 18
MC CURDY 6262 L 2X 134.7 11.2 20. 4 315
DE KALB XL-67 L 2X 134.4 SN2 2022 27
KALTENBURG KX 61 M 2X 831393 4.0 16.6 1y
WESTERN KX~70 L 2X 8313107 6.8 21.1 34
KALTENBURG KX 73 L 2X 132.7 0.0 1L, 3 22
FUNKS G-u4435 L M2X 131.6 4.5 19.6 32
CURRY SC 1424 M 2X 131.4 32 V7S 7 &)
WILSON 1600A M 2X 131.4 GIN3 18.7 30
MIGRO HP-u401 M 2X 130.9 1.7 17.6 24
ACCO PAYMSTR UC2990 M 2X 130.5 4.6 16.7 25
DE KsaLB XL-72A L 2X 130.u4 0.0 22 .4 41



fL

Table 54. Continued

Type Pct
and Yield Stalk Percent Performance
Brand and Varietw Cross B/A Lodged Moisture Score Rating
MIGRO M-2022X E 2X 129.5 3.0 18.5 28
KELTGEN KS11yu L 2X 129.9 4.0 19.5 39
MC CURDY 6475 5l 22¢ 129.8 O s 19.7 37
MC CURDY 8y L 2X 129.7 7wa 20.3 46
KELTGEN KS115 L 2X 129.6 1¢.H 21.1 42
KE KALB XL-32A M 2X 129.5 2.3 16.8 26
CENEX 211y L 2X 129.0 0.H 18.9 31
FUNKS G-L4522 L M2X 129.0 3bh 22 .2 52
CURRY SC-1462 M 2X 128.8 17,0 18.1 56
CURRY SC-150 L 2X 128.8 i 21.1 Ly
ACCO PAYMSTR X94790 M 2X 128.7 22,6 17.6 29
SDAES CHECK 1 L 2X 128.4 0.8 21.0 45
CURRY SC-1u422 M 2X 128.0 15.H 17.3 54
LYNKS LX4210 M 2X 127 .7 2.0 17.4 33
KELTGEN KS106 L 2X 127.7 9.4 16.7 43
TROJAN T1058 M 2X 126.8 152 17.3 36
CURTIS 530 M 2X 126.4 S.Q 18.6 48
FUNKS G-4323 M M2X 126.3 6.3 15.9 40
KALTENBURG KS 67 M 2X 126.3 0¥ 17.4 38
MC CURDY 5596 M 2X 126.3 22.9% de /B 67
MC CURDY 60 L 2X 125.6 35 18.7 49
PAG SX2u9 M 2X 125.6 BH 17.0 L7
CENEX 2157 L 2X 125.3 19.4 16.9 6u
CARGILL 872 M 2X 124.9 8«1 16.6 50
NORTHRUP KING PX59 M 2X 124.9 7.9 17.7 Ol
CARGILL 924 M 2X 124.2 5.7 20.3 62
PRIDE 4488 M 2X 124.0 b2 16.3 51
NORTHRUP KING X6169 L 2X 123.6 53l 16.8 518
NORTHRUP KING PX9573 L 2X 123.0 =l 22 .3 66
WILSON 1500 M 2X 122.9 1152 16.9 60
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Table 5u4.

Continued
Type Pct
and Yield Stalk Percent Performance
Brand and Variety Cross B/A  Lodged Moisture Score Rating
CENEX L 2X 121.5 6.2 17.4 59
LYNKS LXu4305 L 2X 121.4 il 49 18.1 57
KELTGEN KS107 L 2X 121.2 6.8 16.6 58
PRIDE 5592 M 2X 120.8 4.1 17.6 61
GREEN ACRES 824 L uX 119.9 11.6 200015 75
ACCO PAYMSTR UC4660 M 2X 119.3 5.4 15.9 63
LYNKS LXu4100 E 2X 119.0 4.2 16.9 6S
SOKOTA TS-62A M 2X 117.8 9.1 16.2 68
PRIDE 6678 L 2X 117.1 7.0 18.2 72
MIGRO HP-360 E 2X 116.9 4.6 17.2 69
FUNKS G-u4315 M M2X 115.6 6.4 16.0 70
SDAES CHECK 9 M 2X 115.1 7.4 16.9 73
LYNKS LXu4075 BY 2% 11.9 5.5 15.7 71
PAG SX397 M 2X 11u4.7 11.0 17.8 74
GREEN ACRES 831 L uX 113.8 4.6 22.9 76
GREEN ACRES 835 L uX 106.4 10.7 21.8 79
WEITER KX~68 M 2X 105.8 e 20.0 78
MIGRO-HP 277 E 2X 104.2 6.0 16.3 77
WESTERN KX-52 M 2X 97.9 6.5 18.2 8l
TALL CORN SX110 M 2X 97.1 3.7 18.1 80
SDAES CHECK 2 M 2X 9y .7 12.1 15.4 82
Means 127.3 5.3 18.6
LSD (.05) 18.5 C.V. - % = 10.5
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Table 55. 1981 Soybean Performance Trial, Southeast Experiment Farm, Centerville, SD
1981 Field Data

100
Identification of Maturity Plant seed Average Yisld in Bu/acref
Entriesl Date Height wgt. Lodging” TQTT”T§?7“§§T§_T§HT__T§7F?WT_TUTﬁ:?f
Standard Varieties (mo-day) (inches)(grams)(1-5)
Days tg Maturity
Entry Maturef Group3
Hodgson 78 + 6 I 9-8 87/ 14.2 1.25 49.3 37.7 Y355
Weber + 7 I 9-9 37 11,7 2.00 S &8 Ml g 47.6
Hardin + 8 I 9-9 39 12.5 2.00 40.7
Vickery +10 1T 9-1y 40 11,2 2.75 46.0 39.7 42.8
Corsoy 79 +12 II 9-1y 39 N3l 2Ta2S GI3RIN=318 .79 46.0
Harcor +13 IT 9-15 38 1.3..15 T25325 13.1 54.7 52.6 41.1 40,4y 46,8
Wells II +13 IT 9-15 36 13.8 1.25 54.3 38.2 46,2
Nebsoy +1y 1T 9-16 36 158,558 2-510[0 56.2 38.6 y7.4
Beeson 80 +18 IT 9-20 37 16.5 2.25 59,1 34.7 46.9
Amcor +19 1T 9-21 43 14,0 2.75 62.2 41.3 1L
Sloan +20 1T 9-22 38 14,3 3.00 5187 BRS;2523 385,10 43,6
Century +20 1T 9-22 38 IELE 2926 516711 NL2-42 49,1
Gnome (S-D) +21 IT 9-23 27 15.0 1.00 319,19
Pella +24 III 9-26 41 16.9 2.50 yy,7
Will +24 IIT 9-26 37 13.9 2,00 SIFEIENAIGELD 45.3
Sprite (S-D) +25 IIT 9-27 30 15.8 1.00 42,7
Hobbit (S-D) +25 I1I 9-27 28 18378" 1000 38.7
Mead +25 IIT 9-27 38 ly.0 2.00 43.4
Wayne +26 I1I 9-28 y?2 15.5 3.00 21.1 47.9 51.1 43.2 40.8 4.1
Proprietary Entries:
Arand Enir b
Land O'Lakes Go—x--m(B) =T 9-11 38 135 115 40.4
Land O'Lakes LL 4404 I 9-11 37 16.3 1.75 316738
Latham 150 I 9-11 37 1y,7 1.75 41.0
Mustang Exp I I 9-12 38 16.4 2.00 41.0
McCurdy 101+ (B) I 9-13 89 s 20205 37 A7
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Table 55.

Fontanelle
Mustang

Land 0'Lakes
NAPB-Agripro
Fontanelle
Hy-Vigor
Hy-Vigor
Latham

Land O'Lakes
McCurdy
McCurdy
Dairyland
NAPB-Agripro
Hy-Vigor

Cenex
Mustang

SRF

Land O'Lakes
Hy~Vigor
Cenex
Hy-Vigor
Cenex

Pride

Curry

SRF

Curry

Curry

Dairyland
Pfizer Genetics
Dairyland
Fontanelle
Pride

Means

Continued 1981 Soybeans, Centerville, SD.
Mei hE__wgt‘ lLodeing 1978 1477 1979

u2Xx IT
M-1120 IT
GO-u3 (B) I
AP200 II
41yl II
Butler I

Exp 133 II
300 (B) I+

LL 4302 II
gu+ (B) I
102+ (B) II
DSR-171 I+
18 (B) II
303 (B) II
8017 II
M-1220 II
150P I

LL 4303 II
Rowtunda IT
7480 II
905 (B) IT
7461 (B) IT
B216 IT

CBS-300B(B)II
250 II
CBS-220B(B)II
CBS-210B(B)II

DSR-232 I1+
CX 290 IT
DSR-207 II
4747 II+
PK 352 III

Date
9-13
9-13
9-14y
9-14
9-14
9-1y
9-14y
9-14
9-~15
9-15
9-15%
9-15
9-16
9-16

9-16
9-16
9-17
9-17
9-17
9-17
9-18
9-18
9-21

9-22
9-23
9-23
9-23
9-23
9-24
9-24
9-25
9-28

41
41
39
38
35
39
37
36
37
4o
39
40
40

39
40
41
39
39
b1
uo
39
40

4l
42
4l
42
40
41
39
41
43

38

1u4.8
13.6
15.1
5% 5
15.6
13.1
15.8
1u4.5
1u.Y
el )
15.1
12.5
13.8

4.4
15.6
14 .1
17 .1
ly.0
13.8
ds. 3
12.8
15.0

15.8
1u4.3
15.0
14.4
4.4
13.9
15.4
15.6
13.6

4.4

L d

TS5
2.50
2.00
2.25
1.25
2.00
2.00
2 5
1.75
2.00
2.50
2.00
2.25

2.00
1.50
2.00
1.50
2.50
4. 285
3. o
3.00
2RV

2.50
2.00
2.50
2.25
3.00
2.75
2.25
3.00
3.00

222

1981 1876-81

1829-81

9.5 54.9

CI78

I .

®3JE

7

57.3

59.2

58

.8

0,7
36.9
38.3
39.5
40.9
38.2
41.8
4o.u
34.6
3u.4
40.1
43.1
40.6
39.7

36.0
36.8
37.3
b2.9
38.4
38.8
42.9
41.0
u7.2 b2.2

43.1
43.7
45.3
46.7
43.2
41.7
38.4
41.6
4y.9

40.

46.1

46.9
u7.9
52.3

51.1

50,
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Table 55. Continued, 1981 Soybeans, Centerville, SD,

Listed in order of Maturity 1981 LSD (.05) 4.9
Expected relative maturity at this site compared to Swift when not C.V.-% 8.7
exposed to a killing frost

Maturity Group from USDA classification: I = early, II = mid-season

IITI = late at Centerville

Information supplied by ccmpany

See footnote 4 following Elk Point data

B - blend S-D - semi-dwarf

1978 and 1980 hailed out
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Table 56. 1981 Soybean Performance Trial, Ed Curry, Cooperator, Elk Point, SD
1981 Field Data

100

Identificatrion of Matority Plant Seax) Avorage ¥Yield in Bu/acrs

Entriest ate Heipht Wgt. Ledging' 1978 T370 1080 1541 1078-87 14980-81
Standard Varletles (mo day) (inches) (grams) (1-5)

Days to Maturity

Entry Mature? Group3
Weber + b I 9-18 36 183=gl s 245 45.1
Hodgson 78 + 7 I 9-19 37 15.1 1.00 49.7
Corsoy 79 +10 II 9-23 42 15, 2 VSRS 36.3 36.0 S5.4 45.7
Vickery +10 II 9-23 43 15.6 2.00 54,9
Harcor +11 II 9-2Yy 45 15.3 2.00 4y.4 37,0 54,7 45.8
Wells II +12 II 9-25 43 7.2 | 1a2iS 51.0 39.5 34.7 53.3 4y, 6 4y, 0
Beeson 80 +13 IT 9-27 42 20.3 2.00 45,1 38.8 52.3 LISEAS
Century +1Yy 1T 9-27 45 17588 =510 42,3 3737 53,2 4S.u4
Nebsoy +1y II 9-27 319 18,7 1.00 47.3 38.5 36.8 52.0 43.6 yy.y
Sloan +1y II 9-27 37 17,9 2.25 40.5 41.9 44,0 42,7 42.3 43.3
Amcor +1y II 9-28 yy 18/ .50 1262010 33.8 54,4 hy. 1
Gnome (S-D) +16 ITI 9-29 26 15.7 1.00 25,4 44,6 35.0
Will +19 IIT 10-2 4yl 16.8 1.50 510/ 3" 313%i7 SIO0L0 4l1.8
Sprite (S-D) +21 IIT 10-2 32 17.3 1.00 30%7 538 42.0
Hobbit (S-D) +20 IIT 10-2 30 116,08 1*, 00 Sl bl &) 4y .0
Mead +19 11T 10-3 40 16.6 1.S50 33.7 56.6 L3S !
Wayne +20 IIT1 10-3 4y 16.5 2.25 47.0 35.7 36.5 u48.9 42.0 42.7
Pella +20 III 10-Yy4 uy 20.4 2,00 55.6 36,9 57,0 46.9
Williams 79 +22 ITT 10-y 45 16,9 2.00 34.8 52,2 43,5
Cumberland +23 IIT 10-4 4y 17.5 2.00 46.2 45,2 32.3 50.3 43.2 41.3
Elk (S-D) +24 ITTI 10-y4 30 15.7 1.00 46.1 u46.4 31.8 42.4 4i.?7 3178,
Union +27 IV 10-8 49 18.2 2,00 40.2 42.3 32,7 46.4 4o.y 39.5

Proprietary Entries:
Brand Entry b
Midland HC800 (B) 0 9-12 32 15458 =00 42.6
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Table 56.

Midland
Asgrow
NAPB-Migrwo
Dairyland
Midland
NAPB-Agripro
NAPB-Agripro
Hy-Vigor
Kruger

Land O'Lakes
Pfizer Genetics
Asgrow

Land O'Lakes
Land O'Lakes

NAPB-Agripro
De Soy
Dairyland
Asgrow

SRF

Pride

Land O'Lakes
McCurdy
Hy-Vigor

Hy-Vigor
Curry
Kruger
Kruger
Kruger
NAPB-Migro
Curry
Curry
Asgrow
Kruger
Dairyland

Continued; Soybean Trials, Elk Point

HC895 I
ATI937 I
HP 20-20 IT
DSR-171 I+
HC900A (B) II
18 (B) II
AP200 IT
Rowtunda IT
K-2005 I1I

GO-uu4 (B) I
2ER-75 (B) II
A2575 II
LL 4303 II
GO-u43 (B) I

AP 230 IT
555E (B) IT
DSR-207 I1
A2680 II
200 II
B220 II
LL 4302 IT

102+ (B) II
909 (B) III

Exp 110 II
CBS-220B(B)II
K-2000 II
K-2010A I
K-2030 II
HP2530 II

CBS-210B(B)II
CBS-300B(B)II

A2853 II
KB-250(B) 1II
3617A II

9-17
9-20
9-21
9-22
9-22
9-23
9-23
9-23
9-23
9-2Y4
9-24
9-25
9-25
9-25

9-25
9-25
9-25
9-26
9-26
9-26
9-26
=26
9-26

9-26
9-26
9-26
9-26
9-26
9-27
9-27
9-27
9-28
9-28
9-28

3y
41
39
43
4?2
39
uy
]
40
43
by
43
43
43

36
4y
3s
38
46
Ly
45
43
43

38
45
45
39
42
43
4?2
u3
40
42
u7

LSS
JL(E o L
17.1
16.6
15.8
1S 8
171
17.5
15.Y4
15,9
17.2
17.6
18.6
a3

18.6
15.9
18,5
16.1
15,4
17.1
18.6
16.8
18.9

16.4
17.6
18.3
18.5
17.4
18
16.7
18.6
20,8
1476
20,8

1,00
1.00
1.00
1.25
1.00
1.25
1225
1,75
1, .5
oS50
1.50
I%25
1.00
Tl 1)

1..00
1375
1.25
225
2.00
1a25
Tigi510
1.50
gliye S0

1.00
1,50
1.25
1.00
1.75
2.00
=75
1.25
1.50
1225
1.50

1978 1979

1980

1981 1978-81 1980-81

4o.
48 .5 bLl.

4l1.
50.6 42.

4bl.4 y8,

o+

3548

38.
37.
374

w o O

34.8
35.0
377

35.4

37.7

37..0

38.0

37%x9

SR
54.3
50.8
49.8
49.u
45.0
CSE
47.0
U6.5
50.8
51.7
54.0
53l
5548

52.0
53.2
49.6
52,0
u6.6
54.3
5243
5350
52,0

439
53.8
58.6
54,8
49.9
54,8
54.8
58 .4
55 a6
55.6
L6.4

43.9

u6.1

43.1

46.3

3.3

41.5
46.6
42.1

42.
43.
45.

@ w ™

41.

45.4

u6.L

u6.7
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Table 56. Continued; Soybean Trials, Elk Point
1978 1979 1980 1981 1979-81 1980-81

Dairyland DSR-227 II+ 9-28 4y 15.7 2.00 45.0
SRF 250 II 9-29 42 14,5 1.00 42.3 38.3 47.1 42.7
De Soy 750 (B) I1T 9-29 40 17.3 1.50 S54.8
Dairyland DSR-232 II+ 9-29 43 15:7 12500 45.2
NAPB-Agripro AP250 JCIL 9-30 u7 1243 14475 40.0 u48.3 by.1l
De Soy 800 (B) IT 9-30 46 19.8 1.75 59,8
De Soy 850 A II 9-30 4] 18,0 1,75 Sh.u
Pride PK 352 (B)III 10-2 46 15.4 2,00 S4.3
Asgrow A3127 ITT 10-3 42 RSP B 25 43.9 51.0 42.8 54.9 4g.1 48.8
De Soy 875 (B) ITIT 10-3 4y 855453 ¢ Al 75 5194l
McCurdy 109+ ITT 10-4 45 17.0 1.00 40.2 50.4 45.3
Fontanelle 5656 II+ 10-4 L7 18.4 2,00 Sut.5
Means 41 19, & vLi65 51.4
1l - Listed in order of 1981 maturity LSD (.05) 5.9
2 - Expected relative maturity at this site compared to Swift C.V. - % 8.2

when not exposed to a killing frost
3a- Maturity Group from USDA classification: I & II, early to
mid-season; III - full season to late; IV late at Elk Point
3b- Information supplied by the company
4 - Lodging rating as follows:

1 = almost all plants erect
2 = all plants leaning slightly or a few plants down
3 = all plants leaning moderately (45°), or 25 to 50% of the plants down
4 = all plants leaning considerably, or 50-80% of the plants down
5 = almost all plants down
(B) = Blend (S-D) = semi-dwarf
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Table 57. 1981 Soybean Performance Trial, Les Winterstein, Cooperator, Ellis, SD

100 1981

Identification of Maturity Plant Seed Yield,

Entries Date Height wgt. Lodgingu B/A
Standard Varieties (mo-day) (inches) (grams) (1-5)

Days tg Maturity

Entsw Mature Grou p”
Evans - L 0 9-12 40 16.2 1.25 4y .8
Swift 0 0 9-17 38 16.9 2.00 49.6
Hodgson 78 + 5 I 9-22 40 17.0 2.00 53.4
Lakota + 6 I 9-23 45 17.0 24075 57.8
Weber + 6 I 9-25 40 1y.2 2,00 58.0
Hardin + 7 I 9-28 43 15.6 2,00 61.7
Corsoy 79 + 9 II 9-30 u7 16.0 2,25 57.1
Vickery + 9 I1 9-30 Ly 15.6 2.25 56.9
Harcor +10 II 9-30 48 15.5 2,25 56.6
Nebsoy +10 11 9-30 40 18.0 2,00 56.5
Wells II +10 ac 1t 10-1 43 16.5 15575 52.9
Gnome (S-D) +12 IT 10-2 30 16.0 1.00 52.9
Sloan +15 IT 10-2 Ly 17.4 2.00 51.2
Amcor +18 IT 10-3 51 15.4 2,00 585c8&
Century +17 II 10-3 45 18.6 2,00 58.2
Beeson 80 +18 II 10-u4 50 18.1 2.50 u6.0
Will +20 ITI 10-5 43 15.5 2,00 u7.2
Proprietary Entries
Brand Entry b
Hy-Vigor Hardy I 9-20 36 17.9 2.00 55.5
Mustang Exp. I I 9-21 42 17.0 1.75 56.2
Mustang M-1120 I 9-23 ul 17.4 2.00 58.4
Land O'Lakes LL 4u40u I 9-24y 42 18.8 2.00 57.2
Hy-Vigor Butler I 9-24 39 18.7 2.00 56.4
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Table 57 Continued.

1981 Soybean Performance, Ellis, SD

Dairyland DSR-141 I 9~25 by 19.1 2.00 Syl 2
Dairyland DSR-171 I 9-26 45 17.2 2.00 58.9
Hy-Vigor E-90 (B) 11 9-27 43 17.7 2.00 54.7
Cenex 9017 II 9-28 41 17.7 2.00 59.6
Hy-Vigor 300 (B) IT 9-29 47 17.7 2.25 SISEd
Land O'Lakes GO-u4u4 (B) I 9-30 L9 wan 2.00 55.1
Land O'Lakes LL 4303 II 9-30 43 18.5 2.00 58.8
Pfizer Genetics CX 155 191 9-30 46 15.8 2.00 55.8
Hy-Vigor Rowtunda II 9-30 43 17.8 2.25 56.5
Cenex 7461 (B) II 9-30 L5 15.8 2.00 S0 74
Northrup King S1492 II 10-1 46 15.0 2.00 55.8
Northrup King MV 24-59 II 10-1 Y2 15.6 2.00 8.9
Northrup King S$2596 II 10-1 4?2 18,2 2.00 59.6
Mustang M-1220 II 10-1 45 18.2 2.00 58.8
Land O'Lakes GO-43 (B) I 10-2 47 17.1 2.00 58.2
Dairyland DSR=-207 II 10-~2 Y2 1) 7 2.00 55.4
Northrup King S1u7y II 10-3 ) J55=1 2.00 54.9
Dairyland DSR 232 IT 10-3 49 16.7 2,00 56.4
Means 43 N6y 2.00 55.6
1l - Listed in order of maturity in 1981 LSD (.0S) 4.2
2 - Expected relative maturity at this site compared
to Swift when not exposed to a killing frost C.V. - % 5.4

3a- Maturity Group from USDA classification:

0-6 I = early

II = mid-season
IJII « late for Ellis

3b- Information supplied by the company
4 - See footnote following Elk Point data

(B) - blend (S-D) - semi-dwarf



Table 58. 1981 Grain Sorghum Performance Trial, Area E,
Southeast Experiment Farm, Centerville, Clay County,
South Dakota

Test 9/17/81
Yield Weight Height Date Percent
Brand and Hybrid 1b/A 1b/B inches Headed Moisture
DeKalb DX-38 6900 61 51 8/1 35.0+
Warner W-655T 6620 61 51 8/4 35.0+
Migro TEX 1u4R 6100 62 57 8/6 35.0+
Migro TEK 1021R 6085 61 52 8/6 35.0+
Asgrow Dorado E 6035 62 49 8/1 35.0+
Northrup King Brand 2030 5945 61 L3 7/28 3.7
Migro TEK 1011R 5835 61 45 8/5 35.0+
Warner W-56u4T 5785 61 48 8/3 35.0+
PAG Ex 91008 5765 61 47 8/6 35.0+
Western WS-212 5745 62 53 8/1 34,4
Asgrow Corral 5715 61 51 8/1 35.0+
Golden Acres T-E YUuuR 5625 62 u3 7/24 31.7
Warner W-545T 5540 61 39 8/2 35.0+
Cenex 224T 5535 61 38 8/4 33.7
Northrup King Brand 2222 5530 60 us 8/5 35.0+
Cenex 228T 5500 60 y7 8/5 35.0+
Cenex 310T 5490 61 52 8/5 35.0+
DeKalb DK-42 5470 59 45 8/4 35.0+
Sigco 25u4YG 5390 60 L8 8/5 35.0+
Stauffer Seeds PV535 5210 61 53 8/5 35.0+
Cargill Ex 91002 5175 61 45 8/1 28.9
Pioneer Brand 8515 5155 61 52 8/7 35.0+
PAG 354 5150 60 us 7/26 29.6
Cargill 30 4910 60 52 8/5 35.0+
Pfizer Genetics M5u48G 4875 62 47 8/u4 29.4
Barzan Rancher 30Y 4875 62 51 8/3 35.0¢+
PAG 4433 4865 58 50 8/u 35.0+
Stauffer Seeds PV515GR 4685 60 36 8/3 35.0+
Means 515515 61 48 8/3
LSD (.05) 965 C.V. = % = 10.6

84



SOYBEAN TILLAGE SYSTEM

EFFECTS ON WEED CONTROL
M. A. Wrucke and W. E. Arnold

P

S.E. FARM
REPORT

PLANT SCIENCE 81-21

An experiment was established in 1972 at the Southeast
South Dakota Research and Extension Center at Beresford to
compare the effect of various tillage systems on weed control.
A sorn-sagybean rotaticn wes pracrired whils maintaining the
same 2lllage practices on each plat. Plet pize was 20" x luQ'
in & rancomizeld complete hlack deaign with four raplicarions.
The experiment was located on a well drained silty clay loam
(22.8N Band, %3.728% sdlc, 27.90 =lay) with oH 6.5 and 3.5%
crganic matter. 7o prepare shsse plots for the tenth yaar,
corn stalks ware chopped on September 20, 19380 and 7all
tlluge treatmesnts were dons. TFall herdticils trezimente were
3lgo applled at this time wiih a ene-wheel bicysls gprawver aty
20 GPA &ad 3S PSi. Weathar conditions &t time of spraying
warg 668% 7T 2y rtemperature, &6 F poll tamperatuma 50§
reiative humicity and moist soll conditions.

Spring tillage was done on the appropriate plots on
=y £S5, 1381, "EHodezuon TE" zoybeans werz plamied with a
flutesd conlter plant &t 59 1b/A In J8-inchrrows on the wame
gsy. Ome-hondrsd poumids per zcre of 16~37-0 was sidedrsegsed
w2ith the plantar. All spring herbicide treatmenis were also
agplied 3n May 19 with a tractor mounte¥d nlet sprayer at
20 GPA and 40 PSI. Weather conditions at time of spraying
were 52° F air temperature, 54° F soil temperature, 38%
relative humidity, and moist soil conditions.

Weed avaluations were taken on August £ ané weed yields
were devermined on August 17 by raliag fifteen 625 am+ guadrents
and separating By species. Soybean yiesld was determined on
Qetaber 23 by cambining 2100 Fr2/plot and expressing yleld
as bu/A.

Weed yield was lowest and soybean yield highest in the
plots with tillage. Control of grassy weeds was especially
lew in plots wizhigut tillage with smaller differcacez zsen
Ter control of btroadlaaf weeds betueen thz tlllags treaments.
Also, perennial weeds such as field bindweed and common
milkweed were observed in the no-till plots, but not in the
tilled plots.
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Table 59. Tillage Effects on Weed Control at Beresford, South Dakota.
Tillage Herbicide % Weed Corntrol Weed Yield Sawvbeans
*Grft Colq Frpw Pesw Cocb Grass Bd1lf Yield Test
1b/A 1b/A 1b/A 1b/bu
No-Till paraquat + ¥-77 (preplant) 26 99 97 88 9y 3134 89y 17.7 52.9
(0.5) ¢£0.5)
alachlor + metribuzin (pre)
(2.5) (0.5)
1 disk trifluralin 5G (1.0)(fall) +
(fall)- metribuzin (0.50) (pre) 96 99 99 97 85 248 634 19.2 52.4
1 disk
(spring)
No-Till pendimethalin (2.50) + 3 77 79 15 87 3053 4237 9.6 51.8
metribuzin (0.50)(fall)
Plow-Disk- alachlor (2.50) + 97 98 98 92 66 86 842 17.5 51.8
Drag metribuzin (0.50) (pre)
Plow(fall) paraquat (0.5) + X~77 (0.5%) 71 65 87 70 99 616 849 21.5 51.7
Plant rye- (preplant)
No-Till-in alachlor (2.5) (pre)
spring
LSD (0.05) = 30 17 16 20 28 1683 1453 2.8 0.8
* Grft Green foxtail

Calqg
Remw
Peaw
Cocb

[ THE (TR ||

Comman lamboguarter

Red ront plg wead
Pennaylvanis smart weed
Cocklebur



COMMON COCKLEBUR CONTROL IN SOYBEANS
R. L. Smith and W. E. Arnold

PLANT SCIENCE 81-22

An experiment was conducted at the Southeast South
¥akotz Research znd Txtansion Centsr at Bervesfiord to Jdstermine
the affsctiveness of bentazon and aclifluorfen - Na on ccamon
cocklebur. The herbicides were applied alone nd in various
tank-mix combinations as post-emergence treatments.

The 50il was 3 well-dralned silesy clay lcam (@mand 3.0%,
ailr 59.0%. clay 37.0%) with 2.70% organic satter and a pH
of 6.2. '"Hodgson 78' soybeans were planted in 30-inch rows
an M=zy 30, 1981. Plot size was 7.5 by 25 €fa=sx with fyur
regiicatinng. A Five by fiva factorial arrangemsnt of trwat-
mants Was utilized in & randomired complete block design. The
tressapiients were applied Juns 23 when the soybeans weres in the
1- te 2-triflolats leaf stage. Comnon cotklebur was in
The F- tO U= leafl stage (I- te 2-inches). Alr tamperaturs
s EE® F and ths relative humldisy waa 70§ atf application.
Spray volume was 20 GPA at 35 P3I. Injury svaluatlons wers
made June 25. Cocklebur control evaluations were made
June 25 and July 11. Cocklebur dry weight values and stand
ClunRtE Wers obtainead July 17. Uoybeans weiz harvasted
Octomer 2 from a 1865 ft* arsa/plot.

The effects of bentazen were less readily spparent than
the effects of acifluorfen. Acifluorfen provided the greatest
amount of control in the time period shortly after application.
However, these effscts did not hold throughout the
sesaos and the bentazon treatments produced & higher lavel of
esntrol for & longer period of time., Both sarly, short=ssason
contral &End late, long=season control anhantsd ylelds
glgnificantly.
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Table 60. Common Cocklebur Control in Soybeans

Dosage Lb/A Cocklebur Response Soybean Response
Dry Plant Test %
acifluorfen-Na bentazon A Contyol Weight Count Yienla Welght Tnjur-y
f-o! T=1] ‘7‘%‘- ; T=17 Bu7fk  1b/BU B-285
( tame )
EEF_TﬁTS cm?
0.00 0.00 0 g ?2.0 7.3 & 54,9 D
0.00 0.25 16 43 17.3 6.5 24 54,9 0
0.00 0.50 20 63 12.6 7.3 27 5153 0
0.00 0.75 30 8y O.4 0.3 28 54.6 3
0.00 1.00 31 96 0.2 0.3 27 54.5 0
OFY225 0.00 40 22 34,2 93 20 54.6 0
0.25 0.25 61 Sy 13.2 S 24 54.8 5
0.25 0.50 70 76 3.0 3.0 28 54,3 5
0.25 0.75 73 85 1.9 2.8 28 U 5 8
0.25 1.00 71 93 l.8 0.8 29 54.2 9
0.50 0.00 56 46 17.8 6.0 24 54,7 3
0.50 0.25 80 63 7.8 4.5 26 54. 4 11
0.50 0.50 89 81 3.3 3.0 27 54.7 14
0,50 6 7/5 90 91 0.8 0.8 27 54,4 14
0.50 1.00 9y g5 2.2 0.5 27 54,7 19
0.75 0.00 81 56 18.8 9.0 23 54,3 9
0.75 0.25 89 75 3.7 2.8 27 Sl %3 11
0.75 0.50 9y 89 1.3 0.5 29 54,3 20
0.75 0.75 90 9y 3.0 1.0 27 54.5 21
0.75 1,00 91 96 1.7 1.3 27 54.6 20
1.00 0.00 83 . 66 5.6 4.3 28 54.4 13
1.00 0,25 86 81 2.4 2843 25 54,8 14
1.00 0.50 93 90 2.5 1.0 27 53.7 21
1.00 0.75 qy 95 0.5 0.0 29 S4.5 23
1.00 1,00 95 99 0.7 0.0 29 54,2 25
LSD (a = 0.05) = 12 17 7 i i 0.5 5



NITROGEN SOURCE AND PLACEMENT STUDY

R. Gelderman, P. Fixen, J. Gerwing and R. Nettleton

r

S.E. FARM
REPORT

PLANT SCIENCE 81-23

Popularity of urea as a nitrogen fertilizer continues to
grov. IfTOormscion conssralng anounts of nitvegon, Wuyea in
particulsar, te pa applied with a planter attachment is not well
documented for the soils and climatic conditions of South
Dakota. Toxicity of urea as a nitrogen source involves its
chemical form. Urea nitrogen after applied to the soil, goes
through the following simplified changes. Urea — ammonia—
ammonium —» nitrate. The amronia form, in high amounts, can be
toxic to a germinating seed.

Objectives

1. To determine the amount of nitrogen that can be
applied with corn using a planter attachment.

Methods and Materials

1. The experimental site was located on the S. E. Experi-
ment Farm east of the office building. The soil series
was primarily Egan silty clay loam. Egan soils are well
drained silty clay loams that formed in silty drift
over glacial till. However, a large part of the
"seed applied" treatments were located on Tekonka soils
that have a clayey subsoil. Permeability is very slow
in these soils. The area was in corn the year before
and spring plowed.

2. Two experiments were established side by side to meet
the objectives. 1In one experiment, the nitrogen
fertilizer was applied "2x2" (2 inches to the side and
2 inches below the seed). The other experiment had the
nitrogen applied in close proximity with the seed.

Both experiments used urea and ammonium nitrate (AN)
as nitrogen forms. The rates of actual nitrogen used
for each experiment are given in Table 61.

3. The experimental design for each experiment was a split
plot randomized complete block. The main plots were
rates split between nitrogen sources. Plot size was
10 x 60 fesz. Eaeh plot contained fsur rows af dorn.

4. Sell zamples for the entire study ares wars ralss Ip tha
spring and were as follows:

NO4-N 0.M. P K pH
1b/A-2" % 1b/A 1b/A
96 3.1 35 B10 7.2
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5. No additional nitrogen (besides treatment N) was added.

Weed Control - Lasso II, banded at planting; sprayed
Bladex 4L pre-emergence (May 15).

Insecticide - Furadan 10G
Variety - Pioneer 3388
Planting Date - May 7, 1981

8. Corn was harvested by hand October 12. Forty feet of
row was harvested from each plot. Ear mid-section
samples were taken for moisture determination.

7. Rainfall was very limited during germination. However,
soil moisture was fairly good in the germination zone.
The remainder of the growing season was excellent in
terms of moisture and heat units. Some hail occurred on
August 3, causing some damage.

Results

The yields for both experiments are shown in Table 62. It
is apparent that nitrogen was limiting and there was a yield
response to the added nitrogen (Figure 8). This complicates
the interpretation of the yield results. However, too much
nitrogen with a planter attachment usually causes germination
problems. If we observe the number of plants soon after
emergence (Table 63) we can see a definite trend. The high
rates of nitrogen, regardless of source, had no effect on
number of plants per acre when the fertilizer was applied 2x2.
Seed placed urea nitrogen did reduce stand when the rate
exceeded 10 1b/A nitrogen (Figure 9).

This trend also shows up clearly in the yields for the
seed placed study. Note the yield differences between ammonium
nitrate and urea forms when over 10 1lbs N/A was applied
(Table 62).

The yield differences between the two experiments (seed vs
2x2) are also quite evident. This is primarily due to the two
different soil types at the experimental site. The seed
placement study was located on the Tetonka series which has
very slow permeability and a subsoil which can be restrictive
to root growth. The 2x2 placement study was located on the
more permeable Egan silty clay loam.

In summary, urea fertilizer caused stand and yield
reductions on corn when over 10 1lbs of urea nitrogen was applied
close to the seed. No yield or stand reductions were noted
with the rates used for 2 x 2 placement.

90



YI1ELD BU/A
'_‘
N

FIGURE 8. EFFECT OF RATE AND SOURCE 85 NITROGEN
ON CORN YIELD. S. £. FARM 1981.

1
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PLANT PoPuLATION/A X 1000

FIGURE 9, EFFECT OF ADDED UREA NITRiggg ON
CORN PLANT STAND., 5. F. FARM

a
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ADDED UREA NITROGEN, LB/A WITH THE SEED
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Table 61. Rates of Nitrogen Used for the Nitrogen Source and
Placement Study.

Lbs. of Nitrogen
Applied Per Acre

2%x2 Placement Seed Placement
0 0
20 2.5
40 5
80 10
160 20
320 40

Table 62. Nitrogen Source and Nitrogen Placement Studies,
S. E. Farm, 1981, Yield of 15% Corn.

Rate 2x2 Placement Study Rate Seed Placement Study
1o/A N AN UREA 1b/A AN UREA
bu/A 15% Corn bu/A 15% Corn
0 117 I 0 85 86
20 12u 1189 720 6 98 89
40 124 138 5 80 Sy
80 132 138 10 91 el
160 134 133 20 103 86
320 143 138 L0 109 86
Average 128 130 96 92

Nitrate - N soil test = 98 1b/A-2'.

Table 63. Nitrogen Source and Placement Studies, S. E. Farm,
1981. Plants Per Acre Four Weeks After Emergence.

Rate 2x2 Placement Study Rate Seed Placement Study
1b/A N AN UREA 1b/A AN UREA
0 17,206 16,661 0 17,087 17,424
20 16,443 16,880 2.5 1 7885 9 7 ,5S 8
40 17,750 17,532 S 16,770 In7 521816
80 17,532 17,206 10 17,087 16,988
160 16,988 16,878 20 16,770 15,572
320 17,206 16,988 40 17,750 11,107
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DOUBLE CROPPING

.
]

S.E. FARM
REPORT _

. Hanson, G. Williamson, B. Jurgensen
D. DuBois and F. Shubeck

SOUTHEAST FARM 81-24

Dtiectives

1. Is the growing season in S. E. South Dakota long enough
to mature a second crop like edible beans or sunflowers?

2. What kind of yields can we expect from a second crop
planted after harvesting a crop of small grain?

3. What are the problems associated with double cropping?

Methods and Procedures_

The first crop was spring wheat. It was harvested for
silage on July 7, 1981 and yielded four tons of silage per acre.

Wheat stubble was tandem disked twice in opposite
directions and then spike tooth harrowed.

Edible beans were planted July 8, 1981, in 30 inch rows
at the rate of seven seeds per foot of row. This amounted to
approximately 120,000 plants per acre at harvest.

Variety of navy beans used was Seafare and variety of
small reds was UI 36.

No herbicides were used for the beans. Fields were
cultivated twice. Volunteer corn and velvet leaf were pulled.
No fertilizer was applied for the beans.

Sunflowers were planted on the remaining wheat stubble
July 9, 1981 at 20,000 plants per acre. Variety was Sigco 890.

Cultural procedures for sunflowers were the same as those used
for edible beans.

Sunflowers were combined on November 13, 1981.

Table 64%. Yields of Second Crop of Edible Beans and Sunflowers

Crop and Variety Yield/Acre % Moisture
Edible Beans - Navy Seafare 14 bu (60 1b/bu) 14.1
Edible Beans - Small Reds UI 36 10.3 bu (60 1b/bu) 12.7
Sunflowers - Sigco 890 8925 1bs (32 1b/bu) 11.0

——
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Discussion snd Interpretatisn of Table 64

Yizlds of second crop besans appesr te be rathar low, but
at su=rant prices, this smounts tc w2ll gver $3150 per azpa.
Remember that four tons per acre of wheat silage were taken
off on July 7.

The econami=s of double cropping a% this northern latituds
have nst heen thoraqghly studied, byt ir does appear promising.
The qixestion of molsture cénservstion for the nes wv=2r's crap
will take time to evaluate. For example: If all the late
summer and fall moisture is used for the bean crop, will yield
of the next year's crop be reduced proportionately? Several
studies have shown that it is impossible to save much more than
1/4 to 1/3 of the moisture that falls in one complete year of
summer fallow. If we can only save 1/3 of the moisture that
falls after the wheat is removed for silage, then 2/3 must be
wastard by evaocrransplration. Ferhaps a sscend sroap like
edible beans or sunflowers can make hettsr ume of thiz meisturs,

One of the major problems in double cropping is to get
the second crop matured. To do this, the first crops must be
regorad zarly (by using (% for silage, for sxanpls), or by
interplanting. There must be suffizlant moistire Iin the =pil
to get the second crop off to a fast start. If the second
crop is planted in dry soil, the chances of success are
considerably less because it may be one or two weeks before
enough moisture falls to germinate the seed. With this delay
it is very difficult to mature a second crop. A forage crop
that can be used at an immature stage for feed, will help
to reduce this risk.

In our double cropping experiment, leaves on the edible
beare wars kiiled By 4 frsst on September 17, 1881, ITha pods
that wsre physiclogically mature dried Zown snd made gaod guality
beans. There were many other pods that were immature or had
no beans in them. If the first killing frost occurred on
October 10-14, as it usually does, the yield of edible beans
would have been considerably more.

Another problem with edible beans is in the harvesting.
Navys are more erect than pintos and can be combined without
special equipment. Setting the combine to avoid cracked or
brokran biars Is 9f zhe utmess importdnce. COrasked or Tfoxan
g==d ¥{31 not b= purchagzd For humswn dorsumption. This
drastically reduces the value of the crop.

Sunflowers in our double crepping eupsrimsnc survived
the Septanksr 17 Frost. Cool welther =zlswsd maturity, but
they were dewn to 114 moisture by November 13, ]9Bl. Yi=lds
wer= Izirly geof for a sacond zrop. It was intereating o
roite the amall smount 3f insect and diseaze damage in th=ss
late planted sunflowers.
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PERFORMANCE OF HERBICIDES IN CORN AND SOYBEANS
W. E. Arnold and L. J. Wrage

PLANT SCIENCE 81-25

Herbicide demonstration plote provide side-by-sidas
comiarison of herbicide treatments. Treatients ipeclude
herbirides presantly ladeled and those which may be approved
in tha near futurs. Demonstration picts are the final step
in the herbicide eviminatiorn program. Hatas and application
anthoids for each are bzsed on results abtained in pravious
years' screening tests.

METHODS

Preplant and pre—emeprgence trestnents were applied
May 14%. A plet sprayer delivsring 20 gpa water and 4% psi
sressure was used. Preplant rreatmnents were lntorperated
immediately with two tandem diskinzs sat to cut 5-86 inches
daep, 1Aassoc, Dual &#nd atrazine were incorporated with ons
shallow disking and harrowed.

Half of each plot was on a fall plowed seedbed and half
was on a disked seedbed. The 1980 crop was corn.

Rainfall the first week after application totaled .29
inches and .09 inches the second week. Weed pressure was
moderate. Annual grass species included green and yellow
foxtail. Major broadleaves species were smooth and rough
pigweed and lambsquarters.

RESULTS

The performance of treatmants is presented in the
following fables. Evaluations are based on two visual
astlimares of each wead an July 8. A 3-year average for early
season weed control is included.
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Table 65. 1981 Corn Herbicide Demonstration

Percent Weed Control

1981

Plowed Disked 3 year Ave.
Treatment 1b/A act. Gr Bdlf Gr Bdlf Gr Bd1lf
PREPLANT INCORPORATED
Check -——- 0 0 0 0 - -
Surpass Y4 96 9y 91 93 - -
Eradicane Uy 96 93 95 93 97 75
Eradicanetatrazine 3+1 gy 97 91 9y 97 97
Eradicanet+Bladex 3+1-1/2 96 95 9l 93 97 9y
Eradizanesbladexratasins 3+1-1/2+1/2 95 96 87 90 - -
Suten® Yy 89 69 80 73 9y 60
Sutan' tatrazine L+l 88 93 83 91 9y 9y
Sutant+Bladex 4+1-1/2 88 90 9u 91 33 92
Sutant+Bladex+atrazine 4+1-1/2+1/2 92 97 87 93 qu 96
SHALLOW PREPLANT INCORPORATED
atrazine 2-1/2 78 9y 73 89 69 96
Lasso 3 83 83 6u 69 84 80
Dual 2-1/2 80 79 69 67 84 69
PREEMERGENCE
Check - 0 0 0 0 - -
atrazine 2-1/7? 79 gy 4s 87 72 gy
Bladex 3 87 76 L5 40 80 76
Lasso 3 91 85 77 65 93 62
Lasso(harrow) 3 83 76 72 48 - -
Dual 2-1/2 89 82 68 u7 93 66
Prowl 2 85 85 69 68 63 87
propachlor 6 93 73 70 Bl qy 70
Mon-097 2=1/2 97 g0 85 85 - -
Lassotatrazine 2+1 90 96 69 83 92 96
Lassot+Bladex 2+1-1/2 qy 92 75 78 90 89
Dual+atrazine 2+1 89 96 69 77 91 97
Dual+Bladex 2+1-1/2 93 93 74 70 93 91
Prowltatrazine 1-1/2+1 93 9y 80 87 87 9y
propachlor+atrazine 4+l 92 ) 70 86 ay 95
propachlor+Bladex 4+1-1/2 96 89 82 57 95 gy
LassotBladextatrazine 2+1-1/2+1/2 91 95 78 85 - -
Dual+Bladex+atrazine 2+1-1/2+41/2 91 gk 73 83 -= -
LassotBladex+Sencor 2+1-1/2+1/4 88§ 95 71 8y - -
Lassotatrazine+Sencor 2+1+1/4 87 97 66 85 - -—
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Table 65 continued; Corn Herbicide Demonstration

Plowed Disked 3 year Ave.

PREEMERGENCE (cont.) 1b/A act. Gr Bdlf Gr Bd4lf Gr BAdilf
Dual+Bladex+Sencor 2+1-1/2+1/4 85 96 66 8L - -—
Dual+atrazine+Sencor 2+1+1/u 92 97 67 92 - -
Lasso+Bladex+atrazine+

Sencor 2+1+1/2+1/4 95 98 69 95 - -
POST-EMERGENCE
Prowl+atrazine (2 1f) 1-1/2+1 9y 97 77 95 - -
Prowl+Bladex (2 1f) 1-1/2+1-1/2 94 95 88 92 - -
atrazine+oil 1-1/2+1 gal 86 97 S9 91 6u 98
Bladex wp+*WA 1-1/2+1/2% 70 79 u2 60 54 82
PREEMERGENCE & POST-EMERGENCE
propachloréBanvel (5 1f) u48§1/2 9l 9l 73 90 91 gy
propachiaridSanvel bel/u 90 95 70 85 90  9u
propachioed2.4-0 amins 4§l/2 89 90 60 88 89 89
propachloré&éBasagran L&l 88 78 60 72 - -
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Table 66. 1981 Soybean Herbicide Demonstration

Porcent YWesd Control

1981
Plowed Disked 3 year avg.

Treatment l1b/A act. Gr, Bdlf &Gr Bd1f Gr Bdl:
PREPLANT INCORFQRATED
Check - 0 0 0 0 0 0
Treflan 3/4 95 qy 85 58 92 85
Tolban 21 93 90 83 53 89 85
Basalin 1 95 92 83 67 92 8y
Prowl 1-1/4 9L 89 89 74 89 81
Vernam 2-1/2 91 8u 77 68 90 71
Treflan+Amiben 3/4+2 9y 93 82 79 85 92
Treflan+Sencor/Lexone 3/4+3/8 9y 95 79 79 95 93
TreflantAmiben+

Sencor/Lexone 3/u+2+1/4 97 98 80 79 - -
SHAI.ILOW PREPLANT INCORPOAATLEL
Lasso 3 92 86 73 59 88 65
Dual 2-1/2 93 77 79 u3 91 60
Treflan+Modown 3/u+1-1/2 95 85 85 80 95 89
PREPLANT INCORPORATED & PREEMERGENCE
Treflan+Sencor/Lexone 3/4+1/4

& Sencor/Lexone £3/8 95 92 85 86 - -
TreflanéSencor/Lexone 3/4€1/2 97 96 89 90 97 97
Treflan&Modown 3/u€2 98 96 86 89 - -
TreflanéAmiben 3/482 99 99 89 91 - -=
TreflanéLorox 3/4€1 95 93 70 77 - -
PREEMERGENCE
Check - 0 0 0 0 —_ -
Treflan+Surflan 1/2+1/2 85 65 50 12 - -—
Amiben 3 89 79 58 45 85 83
Lasso 3 93 86 63 70 86 74
Dual 2-1/2 89 71 58 50 86 66
Lasso+Sencor/Lexone 2+1/2 89 92 70 83 82 86
Dual+Sencor/Lexone 2+1/2 89 91 71 85 85 88
Lasso+Amiben 2+2 9l 91 55 69 86 87
Dual+Amiben 2+2 89 89 57 68 - -

Lasso+Modown (harrow) 2+1-1/2 89 87 48 86 - -
Dual+Modown(harrow) 2-1/2+1-1/290 85 54 8y -— --

Lasso+Lorox 2+1 86 80 45 62 80 75
Dual+Lorox 2+1 86 717 37 62 - ==
Lasso+Furloe 2+2 85 83 4y 50 == -
Lasso+Premerge 2+4-1/2 78 80 54 58 72 67
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Table 66 Continued; Soybean Herbicide Demonstration
Plowed Disked 3 year avg.
PREEMERGENCE (cont.) LB/A act. Gr Bdlf Gr Bdlf Gr Bd1lf

Lasso+Goal 2+3/8 9y 96 82 92 - --
Lasso+Lorox+Sencor/

Lexone 2+1+1/4 91 95 69 88 - -
Dual+Lorox+Sencor/

Lexone 2+1+1/4 91 95 76 89 - -
Lassot+Amiben+Sencor/

Lexone 2+2+1/4 97 97 85 90 - -—
Dual+Amiben+Sencor/

Lexone 2+2+1/4 96 97 8y 89 - -
Lasso+Modown 2+1-1/2 92 95 66 81 84 79

PREEMERGENCE & POST-EMERGENCE

LassotAlanap+2,4-DB 261-1/4+1/1683 85 45 68 - --

LassoéBlazer 261/2 gu 88 53 84 - ==
Lasso & Dynap 262-1/2 88 90 60 78 79 82
Lasso&Tackle 2€61/2 90 93 66 89 - —

LassotTackle+Basagran 261/2+1/u4 90 9y 59 8y - -

POST-EMERGENCE

Hoelon+t+Basagran 1+1 27 43 8 5§ - -
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THE EFFECT OF BREED AND IMPLANT ON
' GROWTH, CARCASS CHARACTERISTICS AND
. PALATABILITY OF BULLOCK BEEF

r Roger Johnson, Dan Gee, Roland Hanson

S.E. FARM
AEPORT

ANIMAL SCIENCE 81-26

Introduction

Conaumer desind ‘has changed in recsnt yesrs with an
ex:IrasSnd preeregas for respczably-—rriced Laaf with lsan to
fat ratio. In response to these needs, several revisions have

been made in the U.S.D.A., standards for quality grades of car-
cass beef that have and will continue to encourage the
production of lean beef.

Several alternatives are available for producers to increase

2he Smount of bes? produced snd, =t ths sanme tip=. Increase
prasiuztion eEficiemzy. The mest common tethed is vhe une of
implantda, <hich havs besn linked top incrassed grmeuth and fe=

utilization in steers and heifers. Research data has also
indicated that the production of beef by young bulls may be
another possible solution to more efficient beef production.

The knowledge of the above information presents possible
production method--the use of implants on bulls. However,
limited work has been done with the use of implants on bulls.

Procedure
Two hundr=i young bullis sonsigting of 100 Ansus and 1
Gelbyian crwggbred bulls werae used to evaluate the effect of

breed and implant on growth, carcass characteristics and
palatability parameters of bullock beef. All of the bulls were
purchased from three ranches in South Dakota and raised under
typical climatic conditions for the area. Following an
acclimation period, the bulls were weighed and divided into
eight equal groups based upon breed and weight. One pen from
each breed was randomly selected and implanted with either
Ralgro, Synovex-H or Synovex-S. The fourth pen of each breed
served as a control.

The bulls were fed in outside dirt mount lots with fence-
line bunks and cable fences. A growing ration, of 67% corn
silage and 33% high-moisture shelled corn (as fed) plus a
commercial supplement, was fed for the first 92 days. FTor
the remainder of the trial, the ration consisted of 67% high-

neZTere Bhallisd corn etpd 338 fcormn =iage (s fad) plus
suppiament. Tha hulls previously isplanted ware scirpplsnted
with the 3ame implant during the finishing phss=.
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At the conclusion of the feeding trial, the bulls were
slaughtered at a commercial packing company and the quality
and yield grade factors were evaluated by a U.S.D.A. grader.
A four-rib section from one side of each carcass was trans-
ported to the SDSU meat lab and broken down into samples to
be used for Warner-Bratzler shear, taste panel and proximate
analysis.

Results

Statistical analysis has not been completed on the data.
Therefore, the significance of the trends that are noted
cannot be stated.

Mean values for the feedlot performance according to breed
and implant type are reported in Table 67. The variation in
the number of days on feed can be explained by the scheduling
restrictions at the packing company and the endpoint selected
for each pen. The use of implants on bulls appears to
improve average daily gains during the growing phase, but the
benefits of reimplanting during the finishing phase are some-
what questionable.

Table 68 presents the mean values for the carcass charac-
teristics by breed and implant type. The Gelbvieh crossbred
bulls were heavier muscled and later maturing as indicated by
the larger rib eye areas and less external fat on heavier
carcasses. Due to trimness and muscling advantages, the
Gelbvieh bulls would be expected to yield a higher percentage
of boneless trimwmed retail cuts as shown by the more desirable
yield grades. The earlier-maturing Angus bulls possessed
higher marbling levels and, therefore, higher quality grades
than the Gelbvieh crossbred bulls.

Sensory evaluation mean values and standard deviations by
breed and implant are shown in Table 69. General trends
cannot be drawn from this data without complete statistical
analysis.

Further analysis being done in this project inclues
(1) taste panel evaluation of juiciness, tenderness, connective
tissue amount and flavor desirability, (2) proximate analysis,
(3) Armour Tenderometer evaluation of fresh and aged bullock
beef, and (4) relationship between chilling rate and tenderness.
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Table 67. Mean Values of Feedlot

Angus Bulls

Performance

Gelbvieh Crossbred Bulle

Control Raigro Syn-H Syn-S
Days on feed 205 JLCLS 1598 202
Avg.daily gain,
lb,day
Growing 2.94 3.56 3.07 3.10
Finishing 2.64 2.56 3.08 3.03
Overall 2.79 3.08 3.08 3.07
Live wt, 1b 1080 1121 1133 1145

cantrads gro V=S
223 230 233 226
g o082 3.36 3.57 3.43
2.94 2.70 2.65 3.05
3.12 3.01 2.96 3.23
1237 1233 1233 1289

Table 68. Mean Values for Carcass Characteristics
Angis Bulla Gelbvieh Crossbred Bulls
Conirol Falgro Syn-H Syn-S Caritrel halgro Syn-H Syn-S
Carcass wt, 1b 686 722 707 720 771 765 769 795
Rib eye area,
sq inc 12.41 13.16 12.45 12.37 13.84 14.02 13.95 13.96
Fat thickness,
¥n .41 .49 .52 .54 .18 .17 .21 .24
Percent kidney,
heart, pelvic 1.9 1.9 1.8 2.0 2.0 1.5 2.1 1.9
fat
USDA yield
grade 2.5 2.7 2.8 3.0 1.7 1.6 Lo 2.0
Maturity? b A A A A A A A A
Marbling leve% S1 Sl S1+ S1+ Tr+ Tr Tr+ Iz
Quality grade C & G+ G+ St+ St+ Sitat St+
% A maturity = cattle 9-30 months of age.
Tr = traces, S1 - slight.
€ 6 = good, St = standard.
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Table 69. Mean Values and Standard Deviations for
Sensory Evaluation

Angus Bulls Seibyvieh Crossbrad Bulls
Control Ralgrs Sym-H Syn-S Control kalgra Syn-H Syn-5

Warner-Bratzler

shear, 1b4 19.66 18.27 18.88 21.74 20.82 22.89 21.97 21.26
Standard

deviation 3.61 2.29 2.88 2.70 2.69 L.90 2.06 2.93
Overall desira-

bility 4.95 Sob Hogil 48l 4,81 4.83 4.72 4.75
Standard

deviation .88 .38 .67 .77 .65 .69 42 .49

dPounds of shear force required to cut through a 1 inch core.

bExtremely undesirable = 1, slightly desirable = 5, extremely
desirable = 8.
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PI[) SUNFLOWER PEST MANAGEMENT
r D. D, Walgenbech, T. Heilman, J. Gednalske
PLANT SCIENCE 81-27

S.E. FARM
REPORT

Sunflower hybrids have the genetic capability of producing
seed yields approaching 4000 pounds per acre. Under normal pro-
duction practices interaction with the environment reduces
potential seed yield by about 50%. Management of the sunflower
crop to maximize profits through reduction of insect damage from
seed weevils, stem insects and sunflower moth has considerable
potential for decreasing this loss in South Dakota. Most of
these insects are native to this area and feed on several plant
species in addition to cultivated and wild sunflowers. Expansion
of cultivated sunflower acreage 1s expected to encourage
these insects to become profit limiting on an annual basis.

This situation has occurred in South Dakota and other areas where
sunflowers have been a major crop the past 5 to 7 years. We
believe certain management practices can increase seed yields

and hence profits while at the same time reducing insect losses
to sunflower producers.

The impact of insect pests upon yield can range from no
damage to destruction of the crop. The major management prac-
tices that have potential for limiting insect pest populations
and either increase or sustain yields are:

1. Early planting (May 1-10)
Plant population (18,000 emerged)

Fall or spring moldboard plowing of harvested
sunflower land.

These practices are discussed within the parameters of
current knowledge of the pests. Must of the research on which
these recommendations are based was initiated in 1981. These
recommendations are tentative as they are based on one year's
work. However, the results are encouraging and the suggested
practices have potential for enhancing yield in addition to
reducing pest populations. Moldboard plowing of sunflower land
entails some risks from either wind or water erosion. Each
Fleld maist he svaluated by the grovers on this basis. Strip
slouing, pony prese drills apd ploslng =herily before planiing
row crops must be taken into consideration. Importantly, some
fields should not be plowed or planted to row crops.
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The major insect pests of sunflowers will be discussed as
affected by the sugg=dted practices.

SEED WEEVILS

The red sunflower seed weevil Simicronyx fulvus is the
most damaging insect pest on sunflowers 1n South Dakota and in
certain araas is jained by the gray seed weevil, §. gorsiidus,
Raplicated experiments ln 1331 showed that melidhoand"plowIng In
either the spring or fall reduced adult weevil emergence by 40
percent. The only other treatment showing a reduction in weevil
emergence was the spring chisel tillage treatment. Plowing
was compared to fall and spring disking, Noble blade, chisel
plow operation and untilled soil.

Weevils began emerging from the soil on July 8 and con-
tinued to emerge until September. By August 1, only 50 percent
of the seed weevil population had emerged. Sunflowers that
blossomed prior to August 1 would escape seed weevil damage,
since seed weevils have been reported to require a 2 week period
before they begin laying eggs. Weevils only lay eggs in
developing seeds and do not oviposit after the seed coats have
hardened. Most sunflower hybrids require 65 to 70 days from
planting to flowering and pollination lasts from 7 to 10 days.

g planting of lars maturing hybkridn Gavdesn May 1 anl 10
should retuge ghe etgunt of Eaed waevil dasage ar! possiily
eliminate the need for an insecticide application during
flowering.

An emerged sunflower plant population of approximately
18,000 plants per acre has a head size and position that can
increase insecticidal control when compared to plants with
large, less erect heads. Observations are that seed weevil
escapes in aerial insecticide applications occur on large heads
(greater than 8") that are bowed during flowering.

STEM INSECTS

The stem insect complex contains 3 weevils and 2 beetles
plus several associated stem rotting organisms. Further
research is necessary to determine the level of yield reduction
due to these insects and associated disease. Research in 1981
showed a positive correlation between insects and stem rot.
Four = tha Iinsecta, Cyiinfrosonturus AMED=TaLs, BETLT SIUUA,
Da=tef téxam:s., &ud Hordeillyvans Ap, Overwinte?r S& 1sT¥3F In
the stems and roots of sunflowers. Fail or apring =aiddoard
plowing of sunflower land should have a suppressive effect on
the populations of these insects. Since these insects migrate
in spring, a reduction in their winter survival should reduce
the potential for damage. Work in the mid-1970's in North
Laksta ghowad a signiTizant reduction of C. adspersus from
piowling. Dectea texsnup, = cer&mbyeid ls of pertizular
coficern &iF IT Was reparted v@ be a serious pest—of—soybeans in
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Missouri during the late 1960's. The infectation level of
Deerag in South [akola scybeans has not been established.
XIolon eccidentals slae Inf#ets sunflower stems, however, it
overwinTars af ar sault angd the effect of plowing on Apion
survival is still unknown.

SUNFLOWER MOTH

The sunflower moth does not overwinter in South Dakota.
Present information is that moths are carried into the state
during June by weather systems. The moth can complete its
lifecycle on a large number of weeds and plants in addition to
sunflowers so it is difficult to predict the severity and
Timing 04 math pressnes in Seuth Dakote. The staies To the
ceutTh nlarnt veny 1aw seosazea af ounflowess khd hLsvs Iadisated
that early planted flowers are most subject to moth damage.
Early planted sunflower fields can have high moth populations
although this 1is not generally true because of the erratic
nature of moth infestations. Moths are attracted to sex
pheromone traps. Populations can be monitored fairly easily
and adequately controlled with insecticides. Generally, the
overall risk of infestation from the moth is less compared to
seed weevils.

The recommended practices of early planting and populations
of 20-22,000 seeds per acre should enhance yields under most
situations. Newly emerged plants are resistant to frost until
the six leaf stage. Early planting may justify the use of a
fungleidai =asd trearmant to protvect “vem *He nsw wacs af
GoWny mildeu.

Desired plant populations are difficult to define because
of compensation by the plant. For example, lower plant popu-
lations tend to produce larger heads. Generally, highest
yields have been obtained in the 18-22,000 final stand range.
Other factors which favor populations in the 20,000 final stand
range include smaller head size and its association with faster
dry down, and less stalk breakage and more erect heads during
bloom. A more erect head provides a much better target for
aerial insecticide application. A 15 to 30 percent reduction
in seed weevil and sunflower moth control can be expected on
larger (greater than 6" d) when compared to smaller more erect
blossoms.

CUTWORMS

Three species of cutworms have sporadically occurred in
sunflower production areas. Moths of the darksided and redbacked
cotworns ovipasit In crapland in iste summer pYeferting leow lyliss
firlds with zrop Sichbie and/er Sehris. Tha agfc ovarwintan
and larvae emerge during late May and June and begin feeding
on any eamnacly plar“«d row ersp. The dingy cutwe:m svarwirnte:s
as s partlally groww Iarvae and begins to feed slightly earlier
than the other species. The larvae of all species feed primarily
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at night, cutting plants at the soil surface or slightly above
ground level. We expect damage from cutworms can be reduced by:

A. Early planting . . .
1. ¥adueoe Qurtworm damuge to germinating planta priar
Lo omergence becauss parminatien cecurts prier te

cutworm activity.

2. Allow initial damage to be more noticeable on
larger plants for better treatment timing.

3. Improve insecticidal control in larger plants
for oral and contact materials.

B. Plant population

1. Adequate plant populations of 20,000 plants will
provide greater latitude in economic threshold.

SUNFLOWER MIDGE

The sunflower midge has not caused economic losses to
sunflower produces in South Dakota, however, the midge was
found and identified in several widely separated areas in the
ezsteryy Rzl oF the gatate. Midgs overwinriers in ths zail as
iavime. Tha z2dults are amall, Frzegils Ine=ate and would havse
difficulty emerging from sunflower fields that were fall or
spring plowed. Since the sunflower midge is extremely difficult
to control with insecticides, cultural control appears as the
major method to prevent population buildup in South Dakota.
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CHEMICAL CONTROL OF STALK-BORING INSECTS

IN SUNFLOWERS
D. D. Walgenbach, T. Heilman and J. Gednalske

PLANT SCIENcE 81-28

Stalk-boring insects and associated stalk-rot diseases
appear to be common in sunflowers and may reduce potential
seed yields. During the 1980-1981 growing seasons, the larvae
of four insect species were commonly found in sunflower stems
in South Dakota. This complex of stalk boring insects includes
twa stem wnavilis, Apicn oecidantslc and Cvlindesopntecus
gdzpersug; on= long-horned beatle, DanrTes Texanun; and <ne
tumbIling Ilswer hzstle, Mordmliistena sp.

Little research has been done on the effect of these
insects on sunflower seed yields or the potential for chemical
control of insect larvae in the stem. An investigation was
initiated at Redfield and other locations in 1981.

Three granular, systemic insecticides were applied at
planting time: Furadan 10G, Counter 156G, and Temik 15G.
Each of these was applied at several rates and with different
placements i.e., (a) band over the seed furrow, (b) seed
Fuirrow, (e) subse=c. An appllicarion af Couatar 150 at {irsi
maliivatdion wss also @mada.

The effectiveness of each insecticide, rate, and place-
ment was determined by hand splitting of twenty sunflower
stems (5 from each of 4 replications) from each of the chemical
treatments. The species of insects present and a subjective
rating of the severity of stalk-rotting (fungal infection)
were recorded for each stem. Ratings of stalk-rot were as
follows: 0 for stems with no fungal growth (no infection),
¥ for ghtema with & Yight fun-al groth Is the pith-only $)izhr
Infectionl), 7 for staxss with 5 fengal goowth tizoughaurt the
pith in one area of the stem (moderate infection), and 3 for
stems with a complete destruction of the pith and partial
destruction of vascular tissue by fungus in one area of the
stem (severe infection). All stems were split and the above
information recorded during the full bloom stage of the
sunflowers.

Table 70 summarizes the results from tests at Brookings,
Watertown, Centerville, Redfield and Highmore.

THE CHEMICALS USED IN THIS STUDY ARE NOT REGISTERED FOR USE ON
SUNFLOWERS IN SOUTH DAKOTA. REGISTRATION OF FURADAN AND
COUNTER MAY OCCUR WITHIN THE NEXT TWO OR THREE YEARS.
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Table 70. Effect of Insecticide Treatments on the Percent of Sunflower Stems Infested
(By any Insect Species); On the Severity of Stalk Rots (Fungal Infection
Rating); And on the Percent of Stalks Infested by Each of the Four
Insect Species

% Stems Stalk Rot $ of Stalks Infested by Szecles
Treatment Rate € Placement Infested Rating Aplen Cylinwropoplieriys Dectes dardellistana
Untreated - 97 2.28 45 65 38 50
Furadan 10G 1.0 1b. Furrow 85 1.55% 40 23% 20 43
Furadan 10G 1.5 1b, Furrow 70% 1.38% 38 13% 10% 23%
Furadan 10G 2.0 1b. Furrow 67% 1.18% 45 g% 20 13%
Furadan 106G 2.0 1b. Band 7 0% 1.28% 50 13% 15 20%
Furadan 10G 1.0 1b, Subseed 85 1.65 45 8% 30 33
Counter 156 1.0 1b. Band 72% 1,60% 50 23% 18 23%
Counter 156G 1.0 1b. Furrow 75 fR7AS 58 23% 12%* 23%
Counter 156 1.0 1b. Cultivation 83 1.30% 63 10% 13 30
Counter 156G 1.0 1b. Subseed 65% 1.00% us 5% 10%* 28%
Counter 15G 2.0 1b, Band 72% 1.65% 58 yo* 5% 33
Counter 156 2.0 1b. Furrow 60% 1.63% 38 23% 5% 20%
Counter 156 2.0 1b. Cultivation 57% 1.30% 33 13%* 3% 17%
Counter 156G 2.0 1b. Subseed 30%* 0.83% 15% 8* g* 5%
Temik 15G 1.0 1b. Furrow 97 1.95 52 30% 33 38
Temik 15G 0.5 1b. Furrow 97 213105 33 yo* 45 33

Most stalks were infested by more than one insect species.

* Means followed by an asterisk were significantly different from the untreated mean
in the same column of the table at the .05 probability level.



Few of the chemical treatments had a major effect on the
percentage of stalks infested (by any insect) or on the
sercantage of atalks infested DY the st=m wewmril, Adis
gceidantale. Ths only excegptieon to This Wwea Couns=r ¢ 1b,
gubs#ed, which gavs excellent sontrol of all insects. Several
of the treatmants significantly reduced the percentage of stalks
infegted by tha other insect species, particularly the stem
weeyil, Cylindrocootesus adsgersus and the long-horned beetle,
Dactzs texanus. The same rr=atments were also effective in
reducing the sevarity ef stalk rots in the stem. The placement
of th= chemical zppearsi 0 be imore important than the rate.
Geriorally. zubBasc| placement of Counter and first cultivation
applicsting of Countes were th4 most effective treatments at
the lower rates. At higher rates, Counter subseed, Counter
cultivation, and Furadan in furrow produced equal or greater
control of most insects and somewhat less stalk-rot. It should
be noted that Furadan was not applied subseed at higher rates.
Also, the difference in insect control or severity of stalk-~
roT hetwe=p th.e lawer and highsr rates of ths ingecticidas yay
not be econonically imparzant,

No significant differences in seed yield were found at
Watertown, where there was a light infestation of stalk-
boring insects. The test crops at other locations, including
Redfield, were damaged by high winds, other insects and/or
bids prior to harvest, so differences in seed yield could not
be measured. Yield tests will be repeated in 1982.

Some recent resdeacch dona by C. E. Fogers on sunilowars
in Taxas indicated that heavy inTestaticns of she stam woevil,
Cylindrocaprerus sdsperpus =an reduce t=ed yimids by stunting
piant growth and/cirs through iodging cf the plants before
harveat. Other rasearsls done by J. H. Hatchate, et. al. on
the lang-horned betTle, Dext=s texanus, indicatas that this
insest uses both sunflowers and soybeans far host plants, and
it has caused significant soybsan yield loss=s in Misgouri.
Soybean yield losses have resulted from lodging of the plants
before harvest or from harvesting losses when stalks break off
too easily to properly feed into a combine. Crop losses have
not ¥atl kaog grivibut=] o either the stem 4L=swil. Aslon
occlderitala, or the tumbdling fiower begtie, gg;dellzstena ap.

Since all four of these insects are natural pests of wild
sunflowers and do overwinter in South Dakota, one or more of
these species may increase in number with continued cultivation
of domestic sunflowers. Future research on these insects in
South Dakota will help determine their &ffect on sunflower
seed yields and what control measures are the most effective.
Despite the loss of yield information in 1981, two important
discoveri#s were made toward those goals. First, it is now
evident that these stalk-boring insects are associated closely
with stalk-rot diseases. Second, granular insecticides can be
used effectively to control these insects and to reduce the
occurrence of stalk-rot diseases.
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FIELD INFORMATION

EUROPEAN CORN BORER CONTROL
D. Raemisch and D. D. Walgenbach

PLANT SCIENCE 81-29

Location - Platte, South Dakota

Flood irrigated field

Row spacing - 40 inches

Corn Variety - DenBesten SX60

Date Planted - May 1, 1981

Herbleiss - AATrex 7.0 1wz (posll)

Treecticids - Dyfonate Z0G 5 1be.(ract warm)

Plant population 28,000/A

Insecticide Trial: (Table 71)

Application Method - John Deere highboy Gandy applicators
(chain driven)

Application Date - June 23, corn was 40-45" extended leaf

height
Analysis - July 20 split stalks, corn in tassel stage.

Treatment Means

(# cavities/plant) Treatment Grouping
2.41 Control A
1.40 Dyfonate 0.25 1lbs. B
1.17 Lorsban 0.25 BC
1.07 Thimet 1.0 BC
1.05 Thimet 0.5 C
0.86 Furadan 0.25 CD
0.62 Dyfonate 0.5 DE
0.45 Lorsban 0.5 E
0.38 Furadan 0.5 E
0.38 Lorsban 1.0 E
0.36 Furadan 1.0 E
0.34 Dyfonate 1.0 E
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Table 72. Corn Grain Yield as Influenced by European
Corn Borer Cavity Counts

No. of Cavities Per Plant Grain Yield-Bu/Acre
0 206
1 194
2 190
3 177

Two studies were conducted to assess the impact of the
European corn borer (ECB) on corn yield in South Dakota. The
first examines the affect of ECB on grain yield and the second
looks at effects of ECB on total plant weight. 1In both cases
treatments consisted of individual plants tagged as either
damugsy (snowleng leaf Fzeding by Virst breoad) ar non-dasspad
By [irut byond ZCB. In ﬁeu‘h—rentral South Dakota the ECB
=¢hibits <teo generdtlons pear ymar, Grain vield on lrrigsted
lan? in this srsa gf Irse 1'&‘1 was reduced from 208 to 190 Bu/A
by second brood damage while a combined attack by first and
sezond brodd showed pis =ignificant fusthsr dsopcsev iL ;_cid‘
At the present tims msst corn producers In this zres annis
firat bpood LIB but faw givs puch ATTention to s=ond ‘rnxt
borers. This study indicates that it may be worthwhile to
Tonltor agfcem! Brool populstions. In east-central South
Pakosa s¢Tal plat utlgit wWas studied on adjacent irrigated
and dryland plat=. A compariscn of 100% first brood damage
te ne fir‘* broed camaze “*ﬂwnﬂ an 8.8% yield loss under
irrigatien asnd &n 18.1% la33 In dryland corn. Within non-
2zmages oern, cryiand yislded 17. 3% lovwer than irrigscsed carn
while plante zhat kad 1000 first brood damage sustained a
30.5% loss when comparing dryland to irrigated corn. This
study supports the use of different threshold levels for making
management decisions on either dryland or irrigated corn.
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CORN ROOTWORM CONTROL - 1982
D. D. Walgenbach

=

S.E. FARM
REPORT

PLANT SCIENCE 81-30

Results from eight years of corn rootworm research on
insecticide efficacy are shown in Table 73.* Both the number
of tests and the percent root protection afforded are indi-
cated for each year. The average percent root protection is
calculated for the eight-year period from 1974-1981, inclusive.
These test averages involve both light and heavy corn
rootworm larval infestations with very little Western corn
rootworm pressure since 1977. The Northern corn rootworm
species has predominated in South Dakota since the collapse
of the Western corn rootworm populations in 1977.

The overall corn rootworm population pressure in the field
has been low the past four years and indications are that
the 1882 corn rootworm populations in South Dakota will not
be any higher than the 1981 growing season, or possibly even
lower. The Western corn rootworm species 1is building up in
some southern South Dakota counties and the Belle Fourche
area in western South Dakota. However, most corn growers in

South Dakota will encounter predominately Northern corn root-
worm in 1982.

Since the field situation indicate less Western corn root-
worm pressure for the 1982 season, we are eliminating our
category placings of corn rootworm insecticides for 1982,
Performance of all rootworm insecticides the last four years
has been satisfactory against the Northern corn rootworm
species and lighter populations, in general, have been
encountered in the field.
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Table 73. Corn Rootworn Research 1974-1981
Insecticide Efficacy 1974-81
1974 1975 1976 1977 1978 1979 1980 1981 Avg.
w (/)] w )] [ )] ()] (] /)] 0w
& - 4 - pE] " i 'E 4 H . + . + . & .
L R ¥ [ I 1 JO { in 0 o W -9 17 I+ ¥ 7] n, w [«B
O~ - [V I I mopsi v al =l a LTI L U~ - O ~ - ¥ o
Insecticide S EH o 3B P IE P SR P W P IREY 0PRS gk oI 98 oAZ 3 [ P
Amaze 2 75 14 62 15 55 12 91 a4 82 B 85 9 69 14 79 80 74.
Counter 14 71 25 65 21 55 1u 83 76 ¥ 84 11 69 21 84 120 73.
Furadan 32 76 20 73 18 60 12 175 4 68 8 67 12 56 12 71 124 68 .
Thimet 32 S6 12 49 17 49 10 81 7 72 F 78 11 66 18 80 112 66.
Dyfonate 14 60 13 60 10 51 10 76 # 69 & 65 11 60 16 74 88 64 .
Mocap 14 58 13 48 19 yy g9 179 7 67 5 62 10 60 21 76 98 61.
Lorsban 3 62 13 42 21 4y 9 80 L 73 71 11 55 15 64 80 61.
* Not Marketed
14 Rr.p. - Percent Root Protection = % R. P. 100 frepot rating of treatment) -1

root rating

ol Tlfrt



THE SOUTHEAST SOUTH DAKOTA EXPERIMENT FARM CORPORATION

BOARD OF DIRECTORS

MEMBERS

Stanley Jensen, President
Merlin Peterson, Vice-President
Sidney Abild, Treasurer
Vane Miller, Secretary
Leon Jorgensen

Darrell A. Edelman

Lloyd Overgaard

Willie Huebner

Richard Bottolfson

Robert Anderson

Joe Uherka

Wayne Burkhart

Ron Larsen

Leonard Welter

THE COOPERATIVE EXTENSION SERVICE

COUNTY

Lincoln
Yankton
Clay
Yankton
Turner
Hutchinson
Turner
Union
Clay
Lincoln
Charles Mix
Minnehaha
Union
Lincoln

Delwyn Dearborn, Dean

Hollis D. Hall, Director

ADDRESS

Beresford
Irene
Wakonda
Yankton
Freeman
Menno
Centerville
Akron, IA
Vermillion
Hudson
Wagner

Dell Rapids
Beresford
Harrisburg

COUNTY EXTENSION AGENTS OF THE SOUTHEAST AREA

COUNTY

Bon Homme
Charles Mix
Clay
Douglas
Hutchinson
Lincoln
Minnehaha
Turner
Union
Yankton

AGENT

Steve Auch

Arnold Rieckman

Robert Beach
Craig Rosenb
Darrell Dene
Larry Tidema

erg
ke
nn

Norman Telkamp

Merlin Pietz
Louis DeSmet
Vane Miller

ADDRESS

Tyndall
Lake Andes
Armour
Armour
Olivet
Canton
Sioux Falls
Parker

Elk Point
Yankton

South District East Supervisor, Barbara Froke
South District West Supervisor, Mary Fleming
East District Supervisor, Mike Dahl

Cooperative Extension Service
Brookings, South Dakota

872D/2200/LT/1-82






