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Visitation and Field Tours

The Southeast Research Farm located six miles west and three miles south of
Beresford is open to anyone interested in agriculture. There is someone at
the farm each weekday that would be glad to show you around. If a week day
is not possible - maybe a weekend visit would be more convenient. With a
phone call (563-2989 or 563-2941) we can set up a personal tour for any day
of the week. Do not feel that you have to be invited to stop by the farm.
The facility is here for everyone involved in agriculture to use.

During the past growing season several events were held for the public. A
4~H judging school was held in mid-June with many youngsters from the
sauthematern area involved. A Tullight Crop Tour wam held on July 1 this
papt year., Tiere were ahout 250 people atrending thot nigh:t. Some of the
things seen on that tour consisted of the herbicide demonstration area
comparing herbicide treatments for corn and soybeans on conventional and
reduced tillage. Also, herbicide treatments on no-till soybeans and corn
were aeen. A new addition te the hsrbicide program this yesr was
Velvetleaf Velley, Harbiride treatments to =2pecifically contrel velvetleaf
in soybeans and corn were viewed. Also, on the Twilight tour were small
grain varieties and diseases, herbicide damage on oats, corn borer control
and planting dates for corn.

Other activities during the summer consisted of an Ag Chemical Dealer Day
and an evening tour was also held for ridge-tillers, showing some of the
ridge-till research work being conducted at the farm.

In September a Fall Field Day was held. Approximately 18 different
presentations were given on many of the research projects currently being
conducted at the Southeast Research Farm.

The research conducted each year and included in this report consists of
many hours of work by staff from several departments at SDSU and at the SE
Research Farm. Their efforts in contributing to this publication each year
is appreciated.

The purpose of the research farm is to conduct research and supply
information to the people of South Dakota. Anyone wishing to comment or
make suggestions for improving research that is conducted, how these
results are reported or improvements that can be made in our summer tours,
please write or give us a call. Address correspondence to:

Dr. Ray Moore, Director Dale R. Sorensen

Ag Experiment Station Research Manager
SDSU SESD Research Farm
Brookings, SD 57007 RR 3 Box 93

(605) 688-4149 Beresford, SD 57004

(605) 563-2989 or
563-2941
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for the first time in several years and a lot of corn was in the
ground before May 1lst. Planting was completed ahead of schedule and
timely rainfall during May, June and July was quite welcome after the
dry winter and early spring,

The extreme hot spell in late July and early August did not affect

cro; ylelds greatly. Humidity was high and we did not have a great
deal of wind during that time enabling the crop to hold its own. That
weather and through to September made for early harvest and a very dry
crop.

Construction of the new beef facilities was completed in early
October. Thanks to the Southeast Farm Corporation, we have up-to-date
beef research facilities. They consist of a new feedroom, a
semi-enclosed feeding facility and an enclosed working area with
modern facilities for handling cattle.

We also added a concrete sorting area and loading chute to our swine
unit to improve handling hogs coming in and going out from the farm.

If you wish to gather more information on a particular project at the
farm, contact us at the farm or contact the person listed at the end
of each report.



Table 1. Temperatures at the Southeast Research Farm - 1987

e gy o el Ll e Bl il S — = ax am e Cam e e e e Tl o e SR - we S el o

1987 Departure From
Ave Temperatures (F)a 35-year Average 35 Year Average
Month Maximum Minimum Maximum Minimum Maximum Minimum
January 36.2 12.5 25.8 4.4 +10.4 + 8.1
February 46.3 21.5 32.6 10.9 +13.7 +10.6
March 47.2 28.6 43.5 22.5 + 3.7 + 6.1
April 67.5 38.1 61.1 35.6 + 6.4 + 2.5
May 77.2 53.5 73.1 47 .4 + 4.1 + 6.1
June 85.0 59.2 82.3 57.1 + 2.7 + 2.1
July 85.5 64.3 87.4 62.0 -1.9 +2.3
August 79.9 57.1 85.2 59.1 -~ 5.3 - 2.0
September 76.4 48.2 75.6 48.8 + 0.8 - 0.6
October 58.6 30.4 64.5 37.7 - 5.9 - 7.3
November 48.3 30.5 40.4 24,1 + 7.9 + 6.4
December 33.9 19.4 30.8 10.7 + 3.1 + 8.7

a Computed from daily observations

Precipitation 35-year Departure

1987 Average from 35 year

Month (inches) (inches) Ave. (inches)
January .04 .46 - 42
February .15 .97 ~ .82
March 4.15 1.54 +2.61
April .50 2.48 -1,98
May 3.15 3.47 - .32
June 3.58 4.20 - .62
July 4.75 3.16 +1.59
August 1,42 2.91 -1.49
September 2.67 2.60 + .07
October .25 1.67 -1.42
November 1.26 1.08 + .18
December .89 71 + .18

Totals 22.81 25.25 -2.44



\ PLANT POPULATIONS FOR CORN
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Summary

Seeding rates and hybrids were tested to determine what the optimum plant
population would be in Southeast South Dakota. Four hybrids and five
populations were used in the study. Grain yields in 1987 had small yield
increases with each increase in plant population for the 91 and 101 day hybrids.
For the 110 and 114 day hybrids yields were quite similar throughout all
populations, but the higher populations did not decrease yields significantly
either.

Methods: Four hybrids were tested at five plant populations in 1987,
Thesc are the same hybrids and populations that were selected for the
establishment of this experiment in 1986. Hybrids used again in 1987
werc Pioneer 3906 and 3732, Curry's 1466 and 1490 with actual planting
rates of 18,400, 21,900, 24,500, 27,900 and 30,200 seeds per acre. Table
1 reports all other management factors for the experiment in 1987.

NO3-N P K
Soil Test Results ~ - = = = 1lbs/A - - -
o-6" 12 45 720
6-24" 24
1986 Crop Soybeans
Tillage Ridge-Till
Planting Date April 27
Herbicide Lasso+Bladex (Broadcast)
Insecticide Furadan
Phosphorus 25 1bs 2 x 2 in. starter
Nitrogen 75 1bs sidedress after emergence
75 1bs sidedress at lay-by
Harvest Date a September 22

Resulis and Discussion: Yield levels for 1987 were considerably higher
than 1986. Ideal weather to permit early planting and timely rains in
early July were the primary factors involved. With the addition of a new
planter and ridge-till to this study the capability to achieve more
uniform stands has eliminated the need to over-plant and thin back to the
final stands. Table 2 and Table 3 report final stands and grain yields
for 1987, respectively.




Table 2. Final Srands Prior to Harvest for Corn Plant Population Study,
SE Farm, 1987.

S. Dak Seeding Rate
Hybrid Maturity 8,400 I,900 24, 500 27,900 30,200
———————— Plants/Acre- - = - - = = = = -
PI0~-3906 91 18,100 21,200 24,200 26,000 28,200
P10-3732 101 18,400 20,100 23,500 24,700 28,600
CURRY 1466 110 19,300 22,300 23,100 26,300 28,400
CURRY 1490 114 18.400 __ 21.600 __22.700 26,100 _ 27,900
Avg. 18,550 21,300 23,375 25,775 28,275

In 1987 this study was planted on ridge-till soybean stubble. Final
stands are very acceptable this year, which we feel is due to the
addition of ridge-till to this study. The average stand loss across all
populations for the study was 4.1%. This is very good considering the
dry conditions during planting season. The planting conditions with
ridge-till were ideal. Ideal moisture was present making germination
very uniform and very small loss of seed at planting.

Yields in 1987 were also very good. The lowest yield recorded in this
study was 142 bushel/acre with a top yield of 202 bushel/acre. There is
a considerable amount of yield difference between hybrids, which we would
expect. The numbers of most interest are the difference in yield between
populations for a single hybrid. To determine if the yields are
different between populations for one hybrid use the value at the bottom
of Table 3. If the difference in yield is 13 bushel/acre or greater,
then the population is significantly better than the other population.,

As in the case of Pioneer 3906 planted at 18,400 seeds/acre compared to
all populations from 24,500 seeds/acre and up.

Table 3. Effect of Plant Populations and Hybrids on Corn Grain Yield,
SE Farm, 1987.

S. Dak Seeding Rate
Hybrid Maturit; 1&,400 rr_'lL299 24,500 27,900 30,200
—bu/A & Moisture * - -~ - - - -
PIO 3906 91 144 148 157 158 163
Harvest Moisture (14) (14) (13.3) (13.5) (13.8)
PIO 3732 101 142 ZEpt-—ats 155 kibE
Harvest Moisture (14) (14.5) (14) (13.5) (13.5)
Curry 1466 110 161 160 154 168 160
Harvest Moisture (17.5) (17.5) (16.3) (16.5) (16)
Curry 1490 114 192 190 184 202 197
Harvest Moisture {23.3) {24.5) {(23) (22) (21.8)

*LSD .05 = 13 bufacre to compore yields between populations within
the same hybrid.

The two early hybrids, 91 and 101 day maturity do continue increasing to
the highest planted population, but are not significantly higher than the
24,500 seeds/acre planting rate. For the two late maturing hybrids,
yields do not differ significantly between populations except at the
24,500 seeds/acre planting rate. It cannot be explained at this time why



these are lower when all other populations for these two hybrids do not
differ,

The main point, is that there is room for error in populations with later
maturing hybrids due to the plant's characteristics. The earlier matur-
ing hybrids have less room for error and need to be planted at somewhat
higher populations to bring out their full yield potential.

This study will be continued in 1988, and we will be able to have a
3-year average for this study next year. For further information
contact, Dale Sorensen, SE Research Farm, RR 3 Box 93, Beresford, SD
57004; (605) 563-2989.



DATE OF PLANTING CORN
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Summary

Two corn hybrids (medium and late maturity range) were planted on five
dates beginning cn April 17 and ending May 29. Again, as in 1986, very
little differenc: occurred in yield between the first three planting dates;
but, grain moisture at harvest increased quite dramatically by the third
date for the late maturing hybrid. The fourth and fifth planting dates
were significantly Jower in yield than the first three planting dates for
both hybrids.

Methods: Two hybrids were tested at five different planting dates in 1987.
Pioneer 3732 and Pioneer 3377 were planted on five dates through April and
May. Planting started when field conditions would allow and soil tempera-
tures were adequate for germination of corn. A ten day interval was
followed from the first planting date. Table 1 reports all other manage-
ment factors for the experiment in 1987.

Table 1. Crop Management for Date of Planting Corn Study,
Farm, 1987.

Soil Test Results NEB=N T~ SrEa s e

- -~ Tbs/ac

0-6" 7 26 570

e oL S GZell b R -
1986 Crop ; Small Grain
Tillage Fall plow, spring field cultivate
Planting Rate 24,500 seeds/acre
Herbicide Lasso & Bladex (15" band)
Insecticide Furadan
Phosphorus 25 1bs, 2 x 2 in. starter
Nitrogen 75 1bs sidedress after emergence

75 1bs. sidedress at lay-by
Harvest Date _October 1

Results and Discussion: The time to begin planting this experiment in 1987
was very difficult to determine. There were days during March that met the
criteria for this experiment mentioned in the methods. We held off
planting so that it was in the same time frame as the past two years,

Table 2 reports yields for the different planting dates for 1987. The
yield potential of the two hybrids is quite different.

For the first time in the three years of this experiment, we have broken
the 200 bushel per acre barrier. The data does show trends similar to that
of 1986, and with the long, warm growing season you would not expect to see



Table Effect of Plant: Corn Yield

Hybri Relative L ___ Planting Date
Maturitv A Mav - :
bu/A moisture - - - - - - -
PIO 3732 101 151 154 154 130 129
Harvest Moisture % (11) (12.3) (16.7) (18.7) (19)
PIO 3377 116 204 199 192 166 132
Harvest Moisture % 14.7] 17,7 121.3) 27,7) (37.3)
LSD .05 =1 Acre for differences ween planting date

within a variety.
many differences in the data. The first three planting dates, April 17
through May 7 show no significant difference in yield for either hybrid.
But, comparing the first three dates to the remaining two, we see a
significant decrease in yield for both hybrids for the final two dates.
The final planting date was not planted on time, but two days late, which
could not be avoided due to weather conditions. But, these two days later
should not have a large effect on the data.

Table 3. Effect of Planting Date on Grain Yield for Pioneer 3377

ar_aversgs), Farm, 1987. h
B e e =P == B AvEe
Planting :i: Planting Yiel nting Yie Date Yield Bu/
Date b _Date Bu/4 Date - Day
4/29 191 4/22 177 4/27 199 4/26 189 .27
5/7 163 5/1 176 5/7 192 5/5 177 1.3
5/14 141 5/14 149 5/17 166 5/15 152 2.5
w 15/23 e B[N S{ 22l el 12 132
¥ Bulhax : planting. Example;

.27 bu/day is yield reduction for period April 15 through
April 26.

Table 3 reports yield for the past three years for Pioneer 3377 and the
average planting dates and yields for three years of data. Only two years
of data exists for Pioneer 3732 and is not included for the averages. The
additional column in the three year average gives the reduction in yield
for each day planting is delayed. The large break occurs from the average
date of May 5th to May 15th where yield reductions increase from 1.3 bushel
per acre per day to 2.5 bushel per acre reduction in yield for each day
delayed in planting from May 5th to the 25th of May.

This study will continue in 1988 and after harvest we will be able to get a
three year average for the early hybrid and continue to work for a long
term average for the late maturing hybrid.

For more information contact: Dale R. Sorensen, Research Manager,
Southeast Research Farm, RR 3 Box 93, Beresford, SD 57004, (605) 563-2989.



DATE OF PLANTING EARLY, MEDIUM
AND LATE MATURING CORN HYBRIDS

D. Sorensen, B. Lawrensen, D. DuBois
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Summary

Three corn hybrids (early, medium and late maturity) were planted on
four different dates. Yield reductions were not as dramatic as
planting date was delayed compared to previous years. The reduction
in yields that occurred for the third planting date could be
attributed due to pollination during the extremely warm weather during
the later part of July and into early August.

Methods: Three hybrids with varying maturities (Pioneer 3901, Pioneer
3732, Curry 1466) were planted on four planting dates (May 1, May 11,
May 21, June 2)., Other management factors concerning the study are
reported in Table 1.

Table 1. Crop Management for EML Study in 1987.

e s = = e e e

Soil Test Results N03 N P
1bs/A
0-6" 9 16 530
6-24" 14
1986 Crop Soybeans
Tillage Fall Chisel-Spring field cultivate
Seeding Rate 20,000
Herbicide None
Insecticide Furadan
Nitrogen 75 1bs sidedress at lay-by

Harvest Date October 2

Results and Discussion: Because we have two studies that deal with

planting dates for corn, we manage the two studies differently. For
the Date of Planting Corn study, all management factors are kept at

optimum levels. In this study, some management factors are kept at

lower levels; such as fertility, herbicide and seeding rate.




Table 2. Effect of Planting Date on Early, Medium and Late Maturing
Yybrids, SF Farm, 1987,

Hybrid lelative o Lo Dlantinoellbae o sews b oi- ==F s
Maturity May 1 May 11 May 21 une 2
--------- bu/acre @ 15% moisturc--------—c—eeo——
PIC-3901 93 129 111 107 112
llarveslL Moisture (13,3) (15) (18) (24)
PI0-3732 101 123 120 111 122
Harvest Moisture (14,3) (18.5) (19.8) (27.3)
Curry-1466 1106 152 141 124 101
llarvest Moisture (18) (21.3) (27.8) (50.3)

LSD .05 = 12 bu/A between planting dates within a hybrid.

Yields for 1987 are reported in Table 2. As can be seen from yields,

the levels arc close but not Lo the szme level as the Date of Planting
Corr Study repoited in 87-1.

For the 93 day hybrid, the first planting date had a significantly
higher yield Lthan the later planting dates. The 101 day hybrid had
fewer differences and it is hard to say if the lower yield for May 21
is true. The final date is similar to the first two planting dates
which does not explain the decrease in yield for the third planting
dare. It may be that this date was pollinating about the time of our
hot spell this summer, which occurred from about July 26 to August 3.

¥he 3 1C day bybrid had @ much higher yield potential and yield
decrcased significantly after the second planting date. An error was
made curing barvesst for the fourth pJanting date. It should not have
been harvested Lerause it was not physiologically mature. The yield
may have bheen hicier if left in the field longer. BRut, a killing
[resl occuried Gelobher 3 which wis only the day after this experiment
wat, birvested. Thorefore, this hybrid would not have accumulated a
gipniticant amonrt of dry natter efter this date, but it would have
dricd down,

For rcre inforaat ion contact Dale Sorensen, Southeast Research Farm,
RR 3 Fox 93, Pereslord, SD 57004, (605) 56€3-298%.

10
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Summary

The effect of stover and grain removal compared to only grain removal has
been studied for several years. In 1987, there was a 61 bushel response to
the addition of fertility whether in the form of livestock manure or
commercial fertilizer. There was no difference between the types of
fertility treatments, and there was no difference in yields when the grain
and stover have been removed each year compared to removing only the grain
and leaving stalk residue.

Methods: In 1987, manure was applied at a rate of 10 tons per acre to
specified plots and incorporated with a field cultivator (April 20). All
other cultural practices are given in Table 1.

Table 1. Cultural Practices for Silage Removal and Soil Depletion,
SE Farm, 1987.

Planting Date May 5

Hybrid Pioneer 3704
Seeding Rate 24,000

Herbicide Dual + atrazine PPI
Insecticide Furadan

Harvest Date September 22

Those plots that were designated to be fertilized received nitrogen at a
rate of 150 1bs. per acre. No phosphorus was applied to the fertilized
plots in 1987,

Results and Discussion: Grain yields in this particular study are the best
we have seen for several years. This is a lower area, with poorly drained
soils and has been extremely wet during most of the growing season the past

several years. Grain yields and harvest moistures for 1987 are reported in
Table 2.

11



Table 2. Grain Yields and Harvest Moistures for Sfilage Removal and Soil
Depletion Study, SE Farm, 1987,

Method of Fertility Grain Yield

Crop Pericval Treatment bu/A @ 15%

Stover + Crain [ertilizer 132 A¥* 20.5 A¥*
(rain Only Fertilizer 132 A 19,5 A
Crain Only Manure 125 & 21.0 A
Stoaver & (Grain Manure 123 A 20.8 A
Grain Oply No Manure 72 E 25.3 B
Stover + Crain No Manure 7] B 25.8 PR
Grain Only No Fertilizer 65 BC 25.8 b
Stover + Crain No Fertilizer 59 C 26,5 B

*# Yields and grain moisture followed by the same letter are not
significar.tly different at the .05 level,

The response to 10 tons of manure to the acre or 150 lbs per acre nitrogen
woere cqual in final yield and harvest moisture. PBut, the non-manure: and no
fertilizer plets were sigrificantly lower in yield. Averaging across all
treatments, there was 2 61 bushel reponse to the addition ef some type of
(ertility, whether it be in the form of manure or nitrogen fertilizer. The
riarnre treatment does show a fow bushels less in yield, but not large
enovgh te he sigrificantly different. It may be possible that we may be
just & few pounds short on nitrogen when comparing the manure to the
nitregen fertilizer,

Tre vee of fertility (manure or N fertilizer) also significantly reduced
«rain roisture ot harvest, This reduction in grain moisture is due
prinerily ro phosphorus rather than nitrogen. The phosphorus levels are
censiderably higlicr on the manure and {ertilized plots compared to the no
manure, no fertilizer plots, Phosphorus was not applied to the fertilized
plots in 1987, becausse with a soil test the phosphorus level would call for

uo recormcnéation for phosphorus fertilizer for the desired yield goal in
this exjeriment .

For f{urther infoimation contact: Dale Sorensen, Southeast Research Farm,
KR 3 Rox 92, Beresford, SD 57004 (605-363-2989).



SOYBEAN VARIETY AND ROW SPACING
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Summary
A new soybean variety and row-spacing study was initiated in 1987,
The study was changed to include 36" rows and drilled (7") and 20"
rows were dropped from the study. Past research had shown that 15
inch skip-rows were narrow enough to optimize yields. In 1987, yield
differences were not as dramatic between row spacings as in the past
several years.

Methods: Several changes were made in the soybean variety row-spacing
study in 1987. The new study consists of two varieties and three
row-spacings. Varieties used were Corsoy 79 and Wells II. The
row-spacings consisted of 36 inch rows, 30 inch rows and 15 inch
skip-rows. Drilled (7 inch rows) and 20 inch rows were dropped from
the study. Past research had determined that 15 inch skip-row was the
narrowest row-spacing required to optimize yields. All management
factors for the study in 1987 are given in Table 1.

Table 1. Crop Management Factors for Soybean Variety Row Spacing
Study, SE Farm, 1987.

Soil Test Results NO3-N S
------- lbs/A- - - ~
0-6" 15 66 880
S i O e O 65 _

1986 Crop Corn o
Tillage Fall plow, spring field cultivate
Planting Date May 8
Herbicide Lasso + Amiben, pre-emerge

_Harvest Date September 28

Results and Discussion: Soybean yields for 1987 were above average.
Yield results are reported in Table 2. Compared to past years,
differences between row-~spacings in 1987 were not as large. For
Corsoy 79, each decrease in row width gave a two bushel increase in
yield.

13



Table 2. Soybean Variety and Row-Spacing Yield Results,

Variety = Row Svacin. z
0 30 o Skip-Row
- = - -bu/A @ 3% Moisture - - = — -
Corsoy 79 47 49 51
Wells II1 40 42 39

LSD (.05) = 3 bu/A for differences between row—~spacings
within a variety.

Therefore, the only significant difference would occur when decreasing
row width from 36 inches to 15 inch skip-rows for Corsoy 79 in 1987,
For the past six years, we saw a significant increase in yields when
reducing row width from 30 inch to 15 inch skip-rows. This, could in
part, be due to the type of growing season. A long warm growing
season created a large amount of vegetative growth for Corsoy 79,
possibly making row width less important in 1987.

Wells II responded quite differently than the Corsoy 79. The yield
potential for Wells II is less than that of Corsoy 79, and 30 inch
rows were just significantly better than 15 inch skip-rows. This is
quite surprising considering Wells II is a non-branching type plant
unlike Corsoy 79. It would be expected that Wells II would respond to
the narrower rows than Corsoy 79, but it was the opposite in 1987.

This study will be continued in 1988 to see if trends continue in this
direction. For more information contact: Dale R. Sorensen, Research
Manager, Southeast Research Farm, RR 3 Box 93, Beresford, SD 57004,
(605) 563-2989,

14
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Summary

Soybean yields for 1987 were not affected as greatly by planting Cate
as in 1986. For Corsoy 7Y, there was no difference in plenting dates,
For Century 84, the final planting date had significantly lower yields
than the other three dates. This would be expccted for & Jate group T1
bean compared to Corsoy 79.

Methods: This is the second year of looking at the plonting date for
soybeans in Southeast South Dakota. The¢ study consists of two scybean
varieties and five planting dates. In J987, an error in seed handling
occurred which eliminated the fifth planting date. This study is
set-up to have one planting date eailier than normal, ore date at the
recommended start for planting soybeans and the remzining dates being
delayed after the recommended start date for Southeast South Dakota.
Table 1 reports all management factors for the study in ]1987.

Table 1. Management Factors for Date of Planting Soybeans,
SE Farm, 1987,

Soil Test Results NO3-N P -
—————— s /A~ = == —=f
o-6" 21 50 490
o B G . T e 4 )
Tillage Ridge-Till
Past Crop Corn
Herbicide Sencor/Lexone, Early Pre-Plant

Dual 15" Band

Basagran Post-Emerge
Phosphorus 25 1bs. 2 x 2 in. starter
Harvest Date _September 29

—— e — e

—_—— —— —

Results and Discussion: Current recommendations for beginning to
plant soybeans in southeast South Dakota is around May 10. Therefore,
our goal has been to begin planting soybeans in this study during the
last week of April. 1In ]987, we were able Lo start on April 29, with
the following dates falling en a 10 day interval. Table 2 reports
yields for soybean planting dates in 1987.




Table 2. Date of Planting Soybeans Yield Results,

SE Farm, 1987, RPN e M
Planting late — == ==
Variet) ___ Ap _ May 9 visy 19 May 29
- — . moisture -~ - = = = = = =
Corsoy 79 = 43 45
e =t = G0 S
A hel/acre for differences #en planting

dates within a variety.

Due to the ideal growing season, we did not see the dramatic response
to planting date for soybeans in 1987, that we saw in 1986. Corsoy 79
was not affected by planting date in 1987 regardless of planting date.
Century 84, which is a few days later than Corsoy 79 did have a
significant decrease in yield when comparing the first three planting
dates (April 29, May 9, May 19) to the last planting date (May 29).

This reduction is due to the lateness of the variety and possibly the
extremely hot weather in late July, occurring during the reproductive
growth stage of this planting date.

This study will be continued in 1988 to continue gathering data for
soybean planting dates in Southeast South Dakota. For further
information contact: Dale Sorensen, Research Manager, Southeast
Research Farm, RR 3 Box 93, Beresford, SD 57004 (605) 563-2989.
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ALTERNATIVE CROPS AND FORAGES

A, Boe, C. H. Chen, K. Robbins
D. Sorensen

S.E FARM SOUTHEAST FARM 87-7
AEFCRT

ROW-SPACING EFFECTS ON FORAGE YIELDS OF COWPEA AND MUNGBEAN
A. Boe, C. H. Chen, and K. Robbins
Introduction

Cowpea and mungbean are drought-tolerant, warm-climate, annual
legumes that have potential to produce high quality forage during the
summer in our region. Both species are utilized for hay and silage in
the southern Great Plains.

Materials and Methods

An experiment was planted on 16 June 1987. Populations of
approximately 200,000 plants/acre were established for cowpea and
mungbean in 3 row-spacing (10-, 20-, and 30-inch) treatments replicated
3 times in a rancomized complete block design. The cowpea was a
black-eye type and the mungbean was a green-seeded type. Dry matter
forage yields were obtained on 14 August 1987 when plants were in late
flower-early pod stage.

Results and Discussion

Cowpea produced significantly more forage than mungbean across all
row-spacing treatments. Forage yields for both legumes decreased
significantly with increased row-spacing (Table 1). These preliminary
data indicate that intra-row plant competition (l-inch compared to
3-inch intra-row plant spacings for 30- and 10-inch row spacings,
respectively) was an important factor influencing vegetative production
during the summer of 1987. The same experiment was also conducted at
Brookings in 1987 and similar results were obtained. Although these data
represent only one year of experimentation, the high forage yields
produced by these legumes over an approximately 60-day growing period
during mid-summer indicate they may have potential as late-planted
forage crops in southern South Dakota. Experiments involving more
varieties and cultural practices are planned for the future.
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Table 1. Mean Dry Matter Forage Yields For 2 Annual Legumes Grown At
Beresford, SD in 1987.

Legume* Row-spacing (inches)*
Cowpea Mungbean 10 20 30
—————— tons/acre---——-- tons/acre-
2.5 a 2.2 b 2.8 8 2.3 b 2.0 ¢

- - — —— = e ——

* Means in same row followed by a different letter are significantly
different by LSD .05.

ALTERNATIVE FORAGES RESEARCH
A. Boe and D. Sorensen

Approximately 5 acres of SD 100 teff (Erapreostis tef), a warm-season
annual grass selected from an Ethiopian introduction, were planted on
June 16, 1987, The purpose of the planting was to provide hay for a
feeding trial comparing SD 100 with millets and Sudangrass. An
excellent stand was obtained and approximately 2.5 tons/acre of forage
were harvested at early head on August 24. SD 100 has looked promising
in forage yield trails at Brookings and Highmore, but animel performance
data are needed before its value as a forage can be accurately
determined.

A research project on fababeans was also initiated in 1987. Four
varieties of fababeans (Aladin, Ackarperle, Herzfreya, Outlook) were
drilled in 7" rows on April 28, and harvested for forage on July 22.
This date was about one month later than recommended, and is evident in
forage yields for 1987 as reported in Table 1.

Table 1. Dry Matter Forage Yields for Four Fababean Varieties,
SE Farm. 1987, l —ry
Alsdin _ MAckarper]e flerzfreya Outlook
— = —— toRgjACtE - - - - - = - = — - — - -
1.088 A* 1.364 A 1.323 A 1.244 A

* Means followed by the same letter are not significantly different
at the .05 level.

Ackarperle and Herzfreya are newer varietal releases and were slightly
higher yielding, but not significantly higher than the older varieties
Aladin and Outlook. This research will be continued in the future and
planting date effects will also be studied to determine how early
fababeans need to be planted to optimize yields.,
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\ INFLUENCE OF FERTILIZERS AND LIME ON CORN
v PLANTED ON HIGH TESTING NEARLY NEUTRAL SOILS

| J. Gerwing, R. Gelderman, D. Sorensern
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Introduction

Some farmers in South Dakota are using potassium, sulfur, micronutrient
fertilizers, and lime on soils which have a high soil test. The South
Dakota State University soil testing lab would not predict an economical
response to these materials when soil test levels are high. A soil
testing lab comparison study conducted each year for the last seven
years at the farm has shown that applying a combination of these
nutrients as a group was not giving an economical response on corn.

Each individual nutrient alone, however, was not compared to a check
plot. 1In 1987, a demonstration was implemented at the Southeast Farm to
show the effect of each of these commonly used nutrients on a high
fertility soil.

Materials and Methods: The demonstration was established on the SE Farm
just east of the office building. Soil type at the site was an Egan
silty clay loam. Egan soils are well drained soils formed in silty
drift over glacial till.

Soil samples were taken to a depth of two feet in the spring of 1987,
Samples were divided into 0-6 and 6-24 inch depths. The SDSU testing
lab did regular and micronutrient analysis on the surface soil and also
nitrate and sulfate analysis on the subsoil (Table 1). The site hac
been in barley in 1986 and was fall inoldboard plowed. Secondary tillege
(field cultivation) was done in the spring immediately following
broadcast fertilizer application. Fertilizer and lime treatments are
given in Table 2. Treatment one received no fertilizer. Treatments 2-7
received 115 1bs N and 50 1bs P205 per acre as recommended by the SNSU
soil testing lab for a 140 bushel per acre corn yield goal. In addition
to N and P, treatments 3-6 received either 50 1lbs K20, 25 1bs sulfur, 5
1bs zinc or 2000 1bs lime per acre. Treatment 7 received all fertilizer
materials. FEach treatment was replicated 4 times.

Pioneer 3475 corn was planted on April 24 at 24,500 seeds per acre. The
herbicides and insecticides used were Lasso+Bladex banded over the row,
and Furadan. Plots were hand harvested on September 9.

Results and Discussion: Soil test levels (Table 1) for potassium, sulfur
and zinc were high. The SDSU soil testing Jab would not predict an
economical yield response to the addition of these nutrients. The pH at
the site was 6.4. Lime would not have becn recommended by the SDSU soil
testing Jlab.



Yields and grain moisture at harvest are given in Table 3. There was a
significant increase in yield when nitrogen and phosphorus were applied.

There were no further increases in yields when potassium, sulfur, 2zinc
or lime were applied in addition to the nitrogen and phosphorus. Grain
moisture at harvest was reduced when nitrogen and phosphorus were
applied but no further reduction occurred with the addition of
potassium, sulfur, zinc or lime.

The results of this demonstration support SDSU recommendations that
potassium, sulfur and zinc fertilizers should not be used when soil test

levels are high and that lime should not be used when the pH is only
slightly acid.

Toble 1. Soil Test levels, 1987 Micronutrient and Lime Demonstration.

Regular Soil Tests

by T Salts
4 imaho/cm
0-6 12 (22 550 3.2
6-24 57
Other Soil Tests
n Cu Ca Mg
S ST {1 T U —
0-6 20 1.39 106 (2 1,92 2788 %58
6-24 162

Table 2. Ferlilizer Treatwenls, )87 Micronul: ient and Lime
Lomos st ik don.

1 ¥} 0 0 ) ( (]
2 115 501 () ¢} 0] 0
3 1i9 50 51 §] 0 0
4 1 50 1} 23 0 0
5 119 S0) 7] ) b) 0
0 1] ) 0 )] (] 2000
7 1. ‘v St) 25 5 2000

Table 3. Coru Grain Yields and Moiswtire, 1987 Micronuirient and
l.ize Demonstration,

(Grain Grain

Fertilizer Iri:anment Yiell Moisture
10/A tm/A 2

None 131 A1/ 23.4 AY/
115 N. S0 P09 172 Kk 20.1 B
135 N, 50 P25, 50 K20 172 B 19.7 B
115 N, 50 P20, U5 8 Moy 18 18.2 B
115 N, S0 P2tiy, Y Zn s B 19.7 B3
115 N, S50 P2005, 2000 [awe 174 1 19.5 1
115 N, 50 P20, % K20, 25 8, 5 Zn, 2000 Line 16w n 18.8 I
1/ Yields and aain meiniore tollowed hy the soame lotler are not

gignificantly diflercnr o the 05 leve)d,
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H\\ A COMPARISON OF SEVERAL SOIL TESTING LABORATORY
\ FERTILIZER RECOMMENDATIONS - SUMMARY REPORT

R. Gelderman, J. Gerwing, P. Fixen
B. Farber, B. Lawrensen, D. DuBois
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Introduction

Many soil test laboratory services are available to South Dakota farmers.
Although accurate figures are not available, it is estimated that 20-30
percent of the soil samples taken in South Dakota are tested in 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 soil testing laboratory is to evaluate the nutrient status
of a soil and provide a fertilizer recommendation to meet the needs of the

crop. This recommendation must also be economical. It must be profitable

to fertilize the crop.

Variations in fertilizer recommendatins 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 interpretation of the results.

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 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. This was the seventh year for the continuous corn
experiment. Each plot is in exactly the same place as the previous year.
A yield goal of 120 bushels/acre corn was set for the experiment.

Soil samples were taken from the experimental site in the fall of 1986. A
composite soil sample was taken from each lab treatment area, mixed, dried,
and sent to the appropriate laboratory. None of the labs, including the
SDSU lab, were aware that these samples were to be used as the basis fer a
comparative study. The samples were sub-divided into 0-6" and 6-24"

samples to evaluate nitrate-nitrogen. All fertilizer recommended by each
lab was assumed to be needed and applied.
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The experimental site was fall plowed and field-cultivated prior to
planting. Pioneer 3475 was planted at a rate of 24,500 seeds/acre on April
24, Average harvest populatioh raagel! {rom 23-Z8 thousand plants per acre.
H=rbicide consietad of Lasme/Bladex banded, Furadain was uged faor raotwarm
control.

Fertilizer treatments were broadcast and field cultivated on April 15.
Fertilizer and lime costs were estimated averages paid by farmers in the
spring of 1987. They were set on a per pound basis as follows:

Nitrogen $0.15
Phosphorus $0.18
Potassium $0.12
Boron $2.00
Zinc $0,97

Lime $28.00/ton* (excluding transportation)
¥Tons of effective calcium carbonate equivalent (ECCE)

These values were used to calculate fertilizer/lime costs per acre.
Application costs were not considered. The treatments were arranged in a
randomized complete block design with four replications. The plots were
harvested by hand on September 9 with 2 to 3 rows of kernels from 12 ears
taken for moisture determination.

Laboratories had been labeled as A, B, C, and D in the past. These letters
correspond to the following labs:

Harris Laboratories, Lincoln, Nebraska

A & L Midwestern Ag. Laboratories, Inc., Omaha, NE
Servi-Tech, Inc., Dodge City, Kansas

Iowa State University, (ISU), Ames, Iowa

o0 w>
[

Results:

Results of soil tests for 1987 are reported in Table 1. Some of the
variability between labs can be explained by the differences in fertilizer
applied from past years.

Recommendations for 1987 from each lab and the cost of the fertilizer
recommended are reported in Table 2, The fertilizer costs varied from
$21.54/acre to $62.89/acre.

In general, yields were very good in 1987. The check was only 577 of other
yields [Fable 3). 'The check wna significantly different from atbar lab
irentments, The SISI uvatment was signifizancly kewer (9 bu/A} than the
Servi-Tech treatment in 1987. No other significant differences existed
between treatments. The yield difference here can't be explained based on
fertilizer treatments, since both treatments are very similar. Servi-Tech
plots averaged 22 pounds more residual nitrate-N than did the SDSU
treatment. However, the A & L treatment was also higher in residual
nitrate with no significant yield advantage.
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The seven year total yields and fertilizer costs are also shown in Table 2.
Total yields are very similar with the exception of the check. Total
fertilizer costs hetween treatments for the seven years of the experiment
are very different ranging from $185 to $421 per acre. This difference is
reflected in the total dollars returned from added fertilizer (Table 3).

Conclusions

This was the last year of this long-term study. The data from the
experiment, along with others conducted by SDSU and other universities is
very similar. Some soil testing laboratories are not making the most
economical fertilizer recommendations possible even though soil test
results are similar. In all studies, including this one, the university
lab for the area is providing the most economical recommendations. Some
private testing labs are also doing &n excellent job. The data would
indicate that a farmer using labs other than the area university labs
should he cautious. They should be sure the lab's recommendation does not
vary greatly from thc area university recommendations. JIf it does,
alternate recommendations should be sought.

Table 1. Soil test results from 1987 Southeast Farm [ab
Comparison Study.

Measurement SDSU  Harris A & L Servi-Tech ISU
Nitrate-N, 1bs/A-2' 3z 26 60 S4 -—
O.M., % 2.8 2.7 K19 2.9 —-
Phosphorus, 1bs/A 33 48 46 42 46
Potassium, lbs/A 49¢ 580 576 6,58 652
pH 6.1 6.5 6.4 6.2 6.7
Salts, mmho/cm 0.4 0.3 — 0.3 ——
Zinc, ppm 1.77 2.3 1.8 1.2 1.8
Iron, ppm 56 77 63 85 —_—
Manganese, ppm 38 39 25 23 ——=
Copper, ppm 2.3 1.6 1.6 2.1 —_—
Sulfur, (S04), ppm 35% 10 24 14 14
Boron, ppm 0.9 1.0 0.8 - - -

Magnesium, ppm 707 715 742 729 -—
Calcium, ppm 2333 2528 2006 2605 —_—
Sodium, ppm _ 22 ——— 16 -
CEC, me/100 g ——— 19 19 22 ——

*Average for 0-2 feet.



Table 2. Suggested fertilizer recommendations for 120 bu/A corn,
Southeast Farm, 1987,

—
Fertilizer Nutrient SDSU Harris A & L Servi-Tech ISU
Nitrogen, lbs/A 122 120 135 125 110
Phosphorus, 1lbs/A (P205) 18 55 35 30 45
Potassium, lbs/A (K20) 0 30 60 0 0
Boron, 1lbs/A 0 0 1.0 0] 0
Zinc, 1lbs/A 0 0 2.0 0 0
Lime, ton/A 0 0 1800* 0 0
Fertilizer Cost/A $21.54 $27,90 $62.89 $24.15 $24.60
*Effective calcium carbonate equivalent.
Table 3. Influence of laboratory fertility programs on yield
and fertilizer costs.
----- Yields—— 1 Year

Laboratory 1987 7 Year Total Fert. Costs/A Return*®

bu/A-——— &
Check 77 A* 495 - —
SDSU 132 B 719 184,74 263
Harris 135 BC 704 342.47 76
A&L 135 BC 715 420.72 19
Servi-Tech 141 C 735 208.85 256
ISU 137 BC 731 280.36 192
Sig. of F. 0.0001
C.v. % 4.9

* Yields followed with the same letter are not significantly
different at the 0.05 level.
#%Return is equal to value of yield increase above check minus

fertilizer cost, Assuming an average of $2.00/bu corn over
the 7 years.

For more information contact: Ron Gelderman or Jim Gerwing.

Plant Science Department, Ag. Hall, SDSU, Brookings, SD 57007;
(605) 688-5121.
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TILLAGE AND ROTATION EFFECTS ON SOIL
PHOSPHORUS AVAILABILITY TO CORN

Manjula Vivekanandan and P. E. Fixen

The "Fallow syndrome" is a phenomenon that has been recognized in
the northwestern corn belt for many years. Past experience has shown
that severe early growth problems of corn occur when this crop is
planted in a field that has been fallowed the year before. Previous
studies carried out on phosphorus (P) requirements of corn and soybean
following fallow, have shown tremendous early season growth response to
starter P on both crops. The question remains as to what specific
effect fallowing has on P nutrition. Mycorrhizal effects or labile
organic P effects could be involved. Little information exists on the
effects of crop rotation and tillage and associated fertilizer P
application on the distribution of P within inorganic pools.

This study was initiated in 1986 and has the following objectives:

To determine the influence of tillage and previous crop on:
1. soil P availability to corn;

2. labile inorganic, labile organic and soil solution P;
3. and on mycorrhizal infection levels of corn.

Methods: This study is located on the Southeast Experiment Farm on a
Viborg silty clay loam soil. Viborg soils are deep, friable, moderately
well-drained soils developed in a silty cap over glacial till.

The study was laid out in a split-plot randomized block design with
four replications. Treatments were as follows:

1. corn on mechanical fallow (fallow/corn rotation)
2. moldboard corn/barley rotation

S moldboard continuous corn

4, ridge plant continuous corn

5 ridge plant corn/soybeans rotation

Each plot was split to receive P fertilizer treatments: no P vs 520
1lbs P205/A (P non-limiting condition) as concentrated super phosphate.
The P treatments along with 20 lbs Zn/A were applied in the fall of 1985
after which the study area was disked and plowed. Rotations and tillage
systems were established in 1986.

The study area was planted to Pioneer 3475 on April 23, at the
seeding rate of 24,500 seeds/A. A Lasso and Bladex band was used for
weed control and Furadan for insect control. A split application of
liquid nitrogen as 28-0-0 was made at a rate of 75 lbs N/A at emergence
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and another 75 1bs N/A at lay-by stage. In the ridge plant system 6-8"
ridges were built during final cultivation (corn 18" tall). Corsoy 79
soybeens arnd Duwman barley were used.

Parsmeters measured were esrly dry matter production and P uptake,
leaf P concentration, date of silking, grain yield, grain moisture and
| ! il wOTe ]

t th AR S A 467
analysis of labile inorganic and labile organic phosphorus fractions.
Root semples were estimated for mycorrhizal infection rate. Corn yield
was determined by hand harvesting of 20" of the center two rows. Plant
and soil analysis were not completed at the time this report was
written,

Results and Piscussion: Soil test P levels for the check P and 520 1bs
P205/A treatments at the beginning of study (Spring 1986) averaged 24
I1bs/A and 89 1bs/A respectively, Substantial early season growth
(6~leaf stage) resporscc in corn to P was obscrved in all crop rotations.
In the (allow rotation there was a 3847 increase in early dry matte:
prodi ction (Table 1), This was followed by the barley/corn rotation
(1197) and continucus corn (532) in the molboard plow (MP) system. In
Lke ridge plant (RP) system the responsie was comparatively lower than in
the hP gysten. In the RP system continuvous corn showed greater response
(23%) than & soybean corn rotation (8%7). The ranking of early dry
matter respouse agreed with theoretical expectations based on
mycorrpizal 1e¢lationships. The stage is now set to determine why these
difierences occur.,

Dati of «ilking response t¢ P as affected by previous crop and
tillage is given in Table ¢. Silking date was delayed by P deficiency 8
days, 2 days. and 7 days respoctively for fallow, barley, and continuous
rotatiouss in the 'I' syster. Mo P effects on silking date were measured

in the BP systen,

Mycorrhizal rating aL the 6-lcezcf stapge was significantly affected by
Crop rotation und tillage sy:tems (Table 3)., As expected, mycorrhizal
inferction rate was higher in tlhie RP system when conpared to the MP
system. It i intcresting ro note that within the MP system there were
differcnces in injection for different crop rotations, The fallow corn
rotalion had the lowesl rating which was expected because there was no
host plant for mycorrhizae during the fallow period. This was followed
by the barley/corn rotation where there is a partial fallowing effect
expcericnced since barley was harvessted in July. 1n the RP system
centinuous corn and soybean/corn rotations resulted in similar
infcoctions:, hath of which were higher than the MP system rotations,

Grain yield reshonses didn't follow the trend observed in early dry
watter production., There were significant yield responses to P observed
for cern following fallow and for continuous corn in the MP gystem and
in continucus corn in the RP system. Although Lhere was a tremendous
ezrly prowth response to P observed for different crop rotations and

t'illage systens, the crop appeared to catch up later in the season thus
not reflecting the same patitern in grain yield response.



Table 1. Farly growth respons: of corn to P as affected by p:revious
N crop at the Southeast lixperiment Farm in 1087, i
Tillage Previous Early giowt:h
system crop PO Ph2)
Tncrease

__prams_per_ 12 nlnnrq Z
Moldhosaril Fullow .6 50. .0 384(1)
Moldboard larley 20.5 44, 8 2lo 3 119
Moldboar«t Corn 30.8 47.1 16.3 53
Ridgeplant Souybeans 47.6 S1.3 3.7 8
Ridgeplant Corn 28.7 35.4 6.7 23

(1) Dry matter pro_ducuon at 6-leuf stage exprcssed as:

(P520 - PO)/PO x 100
CV = 14.2%; LSD .10 = 6.7 3

Tuble 2,
crop/tillage ot_the Souc!

Date of silking respanse of corn to P as alfccted by previous

vparjuang Havin, 1352

‘i'illage Previous = S 1ldl_& Dntc’
sysiem crop 1%) P50 DiEference
—————— July --—--—— -—-days—

Ioldbosard Full ow 1 3 -]
Eoldbo nd ey % 2
Holdbcard Curn 7 4 3
flidgeplant Soybea: s 5 5 0
ridgeplarl Corn 6 6 0

Hhay S04 of plants had visinle

s5ilks.

Talble 3. TInfluence ol cropping, system ard 1illage on Mycorrhizal
revaing,
Chieck

mycorrhizal
Tillage i’revious infection
system e __CTOp 1atins( 1)
Moldbeard Fallow 82
Moldbo:rd larley )
Moldhoard Corn .72
Ridgeplant Soybeens 84
Ridgep]anl Corn .07

©v = 108

15D .10 - 0,21
(L) 1 to S with 5 dndicuting

Table 4.

yield of S . §
Tillage Previouy e
bl S S

1

Holtboard Barley 15,6
Mol:ibourd Corn 5.2
Rirtgeplant Soybe:ans 19.7
lidgeplunt flurn A
—Lspb .10 -

Yo dndection.

Influence of cropping system and P on grain moisture and grain

i lmnn® Faor, 3847

U FU__ U500 Resp

i 14l 170 29

19.1 - 151 I TH Y] 7
1,.7 - 127 icy 41
20.4 — 179 1/s -4
1Ll - 135 156 2]
] {8
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RESIDUAL EFFECTS OF P FERTILIZATION

P. E. Fixen, B. G, Farber, R. H. Gelderman,
| B. Lawrensen and R. Nettleton

S.E.FARM PLANT SCIENCE 8/-11
REPORT
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SUMMARY

Several states in the North Central Region have established long-term
phosphorus studies. These experiments were designed to evaluate the
residual effects of P fertilizer and also generate P soil test calibration
data in a situation where a range of soil test calibration data exists in
one soil. These data are extremely useful for evaluating year-to-year
fluctuations in crop response to soil test P and establishing response
probabilities at one given soil test level. Valuable lessons can also be
learned from such studies that relate to short-term and long-term P
management decisions.

Methods: The long-term P study in South Dakota is located south of the
office building on the Southeast Experiment Farm near Beresford. The soil
is classified as an Egan silty clay loam (Udic hapiustell). These are deep,
friable, well-drained soils developed in a silty cap over glacial till.

From 1964 to 1967 five rates of P (0, 10, 20, 40, and 80 1lbs P/A) were
broadcast and plowed down annually to establish a range of soil test levels.
Various crops have been grown in the study with the major ones being corn
and alfalfa. A couple years of soybeans and sorghum were included over the
22-year period. Since 1982 the study has been planted to corn and moldboard
plowed each fall,

The study area in 1987 was planted to Pioneer 3732 on May 8, 1987 at a rate
of 25,00C seeds/A. Weed control consisted of a preemerge application of
Lasso and Atrazine. Furadan was banded for insect control. A split

RESULTS AND DISCUSSION

General soil test changes: Table 1 shows the changes that have occurred in
selected soil test properties over the past 22 years. Soil pH (0-4") has
declined from 6.0 to 5.4 and may be at a point where a small response to
lime addition could be seen. These soils normally must be quite low in pH
before lime response is measured due to high subsoil pH and abundant
exchangeable cations with limited exchangeable or soluble aluminum at any
given pH level. Organic matter has remained constant while ammonium acetate
extractable K has declined 150 1lbs/A (still interpreted as very high).
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Jable |. Changes in soil test results over 22 years.

Organic itay & Kurtz WHADAT
Year pH Matter No. 1 P K
7o e ——-1bs/A-———
1964 6.0 2.7 16(1) 597
1986 5.4 2.8 15(2) 455
Depth 0-4"

(1) Rep 4 excluded.
(2) Check plots only.

Initial soil test P averaged 16 1bas/A for reps | to 3 and measured 17, 14,
16, and 26 1bn/A for reps 1 through &, respectively. Part of rep 4 is a
Tetonka mnil (Arginquic arqislboll) with a lower pH and with considerably
more P tnitially, The check plot from this rep had dropped to the level of
the other reps by 1973, Essentinlly no change in soil test P levels
occiurred over the 22-yest period for chree of the four reps.

Fertiliver efircts oo prain yield and woisture content. Corn grain yields
wers got influenced by s0il test P level difference in 1987. Grain moisture
content, however, decreased from 23% at 15 1b/A soil test level to 20% at a
59 1b/A soil test level.

Ear leaf samples have been collected annually at silking for plant analysis.

Table 2 shows the average P concentration found at each soil test level for
1982-1986.

Table 2. Influence of soil test P level on corn ear leaf P concentration,
1982-1986.

Soil Test Year XL ==
_level (1) 082 1983 1984 Toa% 1986(2) Average
1bs/A £ - T?r A P

15 0.26 0.21 0.25 0.22 0.18 0.22
17 0.29 0.21 0.26 0.26 0.17 0.24
19 0.25 0.22 0.28 0.25 0.16 0.23
31 0.25 0.23 0.30 0.27 0.19 0.25
59 0.26 0.24 0.32 0.31 0.24 0.27

(1) Summer 1986, 0-4"

(2) Average of 2 reps

Corn yields from 1982 through 1987 show that the 3] 1b/A soil test level has
averaged 4 bu/A more corn than the 1S 1bh/A level (TIable 3). These data slso
show that the response to P varied considerably across years with no
response in 1982, 1983, 1986 and 1987, a small response in 1984 and a good
response in 1985. This illustrates that P fertilization needs to be
evaluated over a long-term period. Residual effects of the P fertilizer (in
this case applied 20 years ago) cause this input to act in part as a capital
investment like tile installation. The cost of P fertilization should not
be attributed to a single crop because benefits may be seen for several
years.,
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Table 3. Influence of soil rest F level on corn grain moisture in 1987 and
___wrain yield in 19E2-19&7.

‘Sail Test “Crain Yield Grain Molature
P Lovel 1982 1993 1ond _ 1GB5 1986 1987 Ava. 1987
Tha /A1) e TIT94 € @y D= 5
15(L) 97 102 103 119 113 108 107 22.7
17(M) 103 97 101 117 113 112 - 107 22.2
19(M) 94 103 102 126 111 107 107 22,0
31(H) 93 106 109 131 113 113 111 20.8
59(VH) 84 107 117 129 114 115 111 19,6

ek e

-

(1) Bray and Kurtz No. 1, Summer 1986, 0-4"
(2) At 15.5% moisture

e A e s e T e

For more information contact: Paul Fixen, Plant Science Dept., Ag. Hall,
SDSU, Brookings, SD 57007; (605) 688-4774.
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¥ EFFECTS OF STARTER FERTILIZATION OF CORN
- UNDER VARYING CULTURAL AND §9VIRONMENTAL
CONDITIONS, 19

\ SEFARM .
. REPORT _/ PLANT SCIENCE 8/-12

-"“-\-..._‘_ e i

=

Few agricultural areas of the United States contain the diverse set of
climatic conditions found in South Dakota. The warm humid environment of
the southeast corner grades into the semiarid central and western reaches of
the state. South Dakota farmers grow corn in the most variable climate
found in the corn belt. Yield levels vary tremendously across years and
locations, ranging from no grain (harvested for silage) to over 200 bu/A.

Superimposed on this variable climate we find an increasingly diverse
set of cultural practices. Areas that have historically been moldbcard
plowed now may be chisel plowed, disked, ridge planted with no additional
tillage, or even planted with no tillage at all. Most information available
indicates that an increase in this diversity is likely in the future.

The efficacy of starter fertilizer on corn in South Dakota, at this
time, is exceedingly difficult to predict. Recent studies in South Dakota
have shown that the importance¢ of starter fertilizer increases when tillage
is reduced. However, other dsta shows that under certain environmental
conditions, starter fertilization can actvally decrcase corn yields. A reed
exists to btetter predict the probability cf both positive and negative
starter responses under the variable climatic, cultural, and soil conditicns
of South Dakota.

Ob jectives:
1. Develop a model bused on field data that predicts early seacon corn

growth response to starter fertilizer.

Develop a model that predicts the portion of early growth response
that carries through to total dry matter production at maturity and
grain yield.

3. Develop starter response probabilities for geographic regions of
South Dakota.

Methods: Arrangements were made with cooperating farmers to plant the
experiments. Two treatments were included at each of 19 sites (with and
without starter) and planted in strips across the field. The paired strips
were repeated four times to provide an estimate of natural variability. A
multitude of soil, crop, and weather parameters were measured and cultural
practices were recorded in order to describe in detail the total environment
of each site. Some of the parameters are reported in Tables 1 through 6.



Results: The sites are sorted by tillage system in Table 2 and throughout
this report. Residue cover following planting was quite variable between
sites bLut generally increased with less tillage. Bulk density (weight per
unit volume) is a measure of natural soil density and compaction and also
varied acros: sites (Table 2), For the texture classes in these studies,
bulk densities are considered nonlimiting up to approximately 1.4. Root
growth is pertially restricted from 1.5 to 1.6 and drops off rapidly after
1.6 is reached. OCut of 19 sites, S had hulk densities that were partially
restriclive (> 1.4) somewhere in the top 12 inches (2 ‘chisel sites, 2 ridge
till sites, and the no-till site).

Geperal soil tests are reported in Table 3. Soil Zn levels were in the
nedium category at 8 sites and in the low category at one location, however,
no dcficiency symptoms were noted at any location.

Soil test P levels arc reported in Table 4, Roth Bray I and Olsen tests
were run on all samples, but because the Olser test consistently gave equal
or leower values than the Bray I test, only the Bray I values are reported
here. Soil test levels ranged from a low of 5 ppm to a high of 139 ppm.
Fight sitcs tested over 20 ppm where no P response is expected. Many of the
rcduced till sites showed marked stratification of soil P while others were
not severely stratified.

l'ater use across sites varied from 8.2 inches in Sully County to over 24
inches at an irrigated site in Lake County (Table ¢). The relationship
i:vtween water and grain yield is shown in Figure 1. Once 3 inches was
+cached, yield increased 9 bu per inch of acdilional water. Approximately
#3% «f the variation ir yield between sites was due to available water when
three sites were excluded (86, 87, and 92). These three sites had unusually
high water use efficiency.

Farly nrewth response, grain yicld response, and total cdry matter (grain
plus stover) respons.c are reported in Table 7. FEorly growth response to
starter eccurred at 10 sites out eof 19, Six of the 10 sites giving early
prowth response showed increases in total dry matter production while three
sites showed an increase in total dry matter but no increase in early
prowlh, Grain yield increases oceurred at five sites while a yield decrease
appeared at one locst.iom. The average yield increase at responsive sites
was 15 bu/A.

U'nlike the past scveral years, the major factor influencing starter
response in 1987 wa: soil test P level (Fig. 2). All sites giving a
significant yield increasie had soil test P levels less than or equal to 16
pprm (32 1bs/A). Tn the previous three years (84-86), starter response on
corn in castern Souuth Dakota appeared to occur regardless of soil test
level. This was not the case in 1987,

Semmary @

Sirce this is the [irst year of a 4 or 5 year project o conclusions can
be drewn re-lative to predicting starter response. Apparently, the 1987
wealbker was, such Lhal trve "starter" yield responses did not occur but
rather 1he increases measured were simply due to efficient applications of
phospkorus on low P soils.



Table 1.

Site

No. County
€187 Campbel |
8€t:7  Roberls
8557 Grant
7957 Clay
B287 Boadle
9187 Sully
B98Y Potler
7087 Brookings
{187  Union
7787 Lake
9:87 Clay
7287  WRand
7497 Spink
7557 lake
07 Brookings
B787 Spink
8887 Spink
9857 Cranl
7987  Brown
Table 2.
Slie Tidiags!
f —, ([
8187 wp
6687 cit
BSB7 CH
7987 ci
8287 CH
9187 DK
B9ET7 DK
7087 RP
7187 RP
7787 RP
9287 i
7287 RP
7487 RP
7587 RP
7687 RP
8767 RP
8887 RP
9087 RP
1887 NC
1 WP -
2 NI = no till.

{

n

Residue coves snd bulk

I'aul Wieshecol

Pah Btz
Bruce lneeland
S.E. [am
lJennis Cronin

llavid Trunble
Ralpl llolzwar th

Elde=i Balo
Ron Earlson
Ron Alverson
S.E. Tarm

R. & D. Bot(um
Bill St. Clair
Doup Ericksun
Scoti VanderWal
David MNelson
David Nelson
Jerald Zubke

Dennis Dinper

Prev. Rasions
_Crop Cover
£
wheat 2
bar ley 47
sny 13
50y 13
corn 25
sun 10
corn 33
8oy 8
soy 23
6oy 45
soy 21
corn 13
carn 48
corn 8%
corn K]
corn 54
corn 52
corn 28
whea( 83

Biaating
Loobesalor

Dzle
5/14

5/5
5/1
4/33
5/11

5/16
5/72

4/26
4/25
4/22
4/28

517
4/29
5/10
4/29
4/27

5/3

5/4

8/7

Sile localions and corn hybrid used.

_ Hybrid
Piouzer 3790

Sipgco 1588
Sigco 1B6
Moneer 347§
Keitjen KSI14

3965A
3790

Pioneer
Pioneer

Mallard
Pioneer
Pioneer

3475
3475

Northrup King 4325

Jacques JX97
Curries 1466
Paymaster 2900
Pioneer 3732
Keltjen KS1090
Kelijen ¥S1010
Pionesr 3737

SeedTec KX3400

dennitios in 1987.

Puik Dln'lﬂ“!‘l

g/cm =
1.2 1.2 1.3 1.4
1.1 1.3 1.2 1.2
1.2 1.4 1.5 1.4
.1 14 1.3 1.2
1.3 1.5 6 L5
1.3 1.4 1.3 1.3
1.2 1.3 1.4 1.2
1.0 1.2 1.2 1.3
1.1 1.4 1.3 1.3
1.0 L1 1.3 1.2
1.0 1.1 1.2 1.3
1.4 1.4 1.4 1.4
1.y 1.4 1.6 1.5
1.1 .1 11 1.2
t.0 1.2 1.3 1.2
1.0 1.2 1.3 1.3
1.2 1.5 1.6 1.5
1.2 1.3 1.3 1.2
1.3 1.4 1.5 1.5

P
. . -
an W N

——
Nw

—OoN-

.
w N == e ) &

Retsiive
Roturily

22

92
85
115
114

85
93

135
119
110
104

95
110
95
11
109
102
95

92

moldboard plow, Cll = chisel plox, DK = disk, RP = ridge plant,

row at growth slage V 12.
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Table 3.

Site

8187

8687
8587
7967
8267

9187
8987

7087
7187
7787
9287

7287
7487
7567
7667
8787
eee?
9087

7887

Cenera! soil test resulis at planting.

b P (]
L 3

119

153
49
100

36
109

69
63
111
117

109
53
52
85

136

101

158

116

w--lbs/A----

"

= N W & w
. .

e S5 00 2’8 2% b
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e e s .
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0.76 130
0.80 260
0.61 153
0.59 358
1.69 538
0.82 150
0.61 210
1.7 213
1.26 303
0.49 273
0.96 150
0.86 215
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3.63 760
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0.49 196
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Table 4.

Site

ele7

6687
8587
7957
8237

9187
8967

7087
T187
1787
9287

7287
TN
[83-14
1557
RYR7

Y03/
1837

Phosphorus soil test (Bray I) resulls at plantiug;

—rm-

160

21
29

14
67

4

23
kL |

S0

13
74

133

45

145
8
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Table 5. Fertiifjzer applied 81 cach sile

Starver Fruatcasl

Sl'.-é ___M x N !'.._-‘:". ):l--J 4 . ¥ !:.r:__

{aches - b3/ &~ -
8187 3x2 21 29 0 64 22 0
8687 2x2 6 27 13 62 40 0
8587 2 13 34 28 73 (1} 0
7987 2x2 7 34 0 157 0 0
8287 2x2 8 rig 0 123 7 93
9187 2x1 7 24 0 24 0 0
8987 2x2 30 15 ] 225 75 0
7087 2x2 7 2l 7 7 0 0
7187 Ooxli 11 39 0 85 30 40
7767 2x2 15 32 15 235 0 0
9287 2x2 7 25 0 175 0 0
7287 Ox0 6 20 0 96 0 0
7487 M3 15 S0 0 240 0 0
7587 ox1 3 6 3 44 0 0
7687 2x0 8 23 8 90 0 0
8787 2x2 8 29 0 128 0 0
86887 2xe 8 29 0 124 0 0
9087 0x1.5 6 19 0 131 1] 0
7687 2x2 18 46 78 0 80
é Position of band relalive to seed {to side x telow).

Manured
Table 6. Precipitation and watar use.
Soil Estim.

Crowjng sempon precipilation er_i} asla mafar  Check
§.i“;..._imﬂ July  Aup. Sepy. Tuegl x_:gill T — VAL

8187 0.9 1.2 4.7 0.8 0.5 8.1 4.4 12.4 5.6
8687 2.7 3.0 2.9 0.2 0.9 9.6 3.4 13.0 12.5
8567 1.4 2.6 1.8 2.5 0.1 6.3 3.0 11.3 7.2
7987 2.7 3.6 4.7 I.d 2.7 15.1 1.1 16.2 9.2
8287 0.7 1.3 2.5 1.8 0.6 6.9 12.0 18.9 8.1
918/ 0 1.5 1.3 1.8 0.0 4.6 3.6 8.2 5.5
8957 0.4 4.3 10.7 3.5 0.5 19.3 -1.0 18.3 7.2
7087 1.5 3.7 4.9 0.9 0 11.0 4.8 15.7 7.3
7187 2.3 3.3 4.9 1.3 0 1.7 4.2 15.9 6.7
7787 3.5 5.3 8.6 3.9 1.2 22.5 2.5 24.5 9.1
9287 2.7 3.6 4.7 1.4 2.7 15.1 0.5 15.6 12.1
7287 0 9.9 5.2 D.¢ 0.1 2.7 5.7 8.5 8.6
7487 2.0 2.3 6.6 5. 1.6 17.8 0.4 8.2 6.8
7587 1.2 2.2 5.8 2.1 2.2 13.5 1.7 15.2 4.9
7687 1.7 2.8 5.8 2.6 2.0 14,9 2.2 17.1 8.9
8787 0.4 0.9 2.0 0.7 0 3.9 4.7 8.6 12.3
8se7 0.7 1.0 2.2 0.7 8.2 4.9 4.3 9.0 6.7
9087 1.8 0.1 4.8 1.0 0.6 8.0 8.6 16.6 6.7
reer 2.4 1.5 6.5 1.3 0.6 12.3 5.7 17.9 6.5
t

Initis! = Final aoll wafer content, 0 (4 1
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Teble 7. Starter effects on early growth and yield.

jtal ey Mallar
1 -

sf? - . - al | ®
&- __Eatly gre “Jj "3_,__ gwﬁf D Yield

Ohoea Staried fich Slifler Rens.  Check Stwries  [lysp,

eecegraac/plant=sa=== cecsibWMeco—=is —m=c= 1000 ibs/A-m-mn=
6187 10.4 9.7 -0.7 70 7 | 7.3 7.2 -0.1
8687 18.4 17.3 -1.1 162 165 3 15.1 15.4 0.3
6587 5.7 6.6 2,97 8l 89 g 7.2 8.0 0.B8ee
7987 2.5 3.2 0.7"c 149 163 14 15.0 16.7 1.7
8287 15.2 16.9 1.7¢°¢ 153 141 -12 1.5 5.2 -0.3
9187 9.2 10.7 1.5¢ 45 55 10 4.8 6.1 1.3+
68967 7.8 10.0 2.2%¢ 32 135 3 12.5 13.5 1.0°®
7087 7.5 8.2 0.7 115 107 8 10.8 10.8 0.0
7187 2.4 2.9 0.5¢ 107 124 1748 9.7 I1.6 1.9e00
7787 2.4 2.6 0.4° 223 al8 -8 21.1 21.0 -0.1
9267 2.3 2.9 0.6°" 168 190 2 17.0 16.9 -0.1
7287 9.7 9.8 0.1 73 61 -12 8.4 7.4 -1.0
7487 9.9 10.4 0.5 12¢ 130 (A 11.8  12.4 0.6""
7567 3.3 6.3 3.0¢ 75 110 35ea 7.0 9.8 2.8un
7687 11.6 i1.8 0.2 153 162 9 14.6 16.6 2.09%
8787 10.6 11.6 1.2 106 93 -13 10.5 2.3 -1.2
BBa7 9.3 10.0 0.7 60 53 -7 6.0 S.6 -04d
9087 13.2 14.1 0.9 112 81 -31 9.6 7.5 =-2.1s
7667 6.3 7.1 0.9 116 126 {tne 0.9 11.9 1, 18¢

¢¥ Response significant at 0.10 level.
% Response aignificant at 0.20 level.
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FIG. 1.WATER USE VS GRAIN YIELD
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TILLAGE AND LANDSCAPE POSITION EFFECTS ON

-|[T| ﬂ CORN AND SOYBEAN YIELD
T .

r T.E. Schumacher, D, Sorensen, Z. Wicks,

and G. Lemme
SE. FARM -
REPORT _/ PLANT SCIENCE 87-13

-

Tillage systems which leave a high residue cover on the surface
generally perform as well as or better than other systems with little or
no residue cover. This is especially the case on soils which are well
suited to crop production. However, there has been some hesitation about
using conservation tillage systems in areas where soil temperatures
remain cool and soil moisture levels are relatively high during the
early part of the growing season. Due to the rolling topography of
Fastern South Dakota, well drained and less well drained soils occur in
an intricate pattern across most fields. This study is designed to
provide information on the benefits and difficulties associated with
selected tillage systems on soils which have different moisture and
temperature environments, (well drained vs. less well drained). The
study also provides information for the corn breeding program on hybrids
being developed to withstand stress environments.

Methods: The two soils in the study are an Egan soil located east of the
farm feedlot and a Wentworth soil located in the lower landscape
position in the southeast part of the farm. The Egan soil is formed in
silty glacial drift and has a silty clay loam surface texture. The
Wentworth soil is similar to the Egan soil, however, it is typically
found in lower positions in the landscape and have deeper silty
horizons. Last year the sites were cropped and managed uniformly prior
to establishing the tillage treatments. Tillage systems include ridge
till (RT), no till (NT), and a fall moldboard plow - field cultivate
(MP) system. A starter phosphorus fertilizer, P205, was applied to half
of each tillage plot at a rate of 25 lbs/acre. Early growth, soil
moisture , bulk density , and root branching were measured for the
treatments. Yield was determined by machine harvesting the center rows
of each treatment. There were four replications of each treatment. The
cultural practices are outlined in Table 1. Soil test results were used
to determine application rates of fertilizer. Test results are given in
Table 2 for the two soils.
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Table 1, Cultural Practices For 1987.

Practice Corn Soybeans

Past Crop Soybeans Corn

Variety Pioneer 3475 Corsoy 79
Planting Date May 1 May 13

Row Spacing 30 in. 30 in.
Planting Rate 23,000 s/a 200,000 s/a
Final Population 22,000 P1t/A

Ilerbicide l.asso+Bladex Band Dual+l.exone Band
Insecticide Furadan

Harvest Date = O Tl e S 9-30-87

Table 2. Soil Test Results, Spring 1987,

NO3-N P K Soil
-------- 1b/A-—————-
0-6" 13 62 680 Egan
0-24" 21
0-6" 6 21 650 Wentworth
0-24" 16

Six corn hybrids were also included in each tillage plot and phosphorus
starter subplot for both soils. The six corn hybrids were planted and
harvested for yield by hand. Differences in stand were corrected using
an analysis of covariance and the yields are reported as adjusted
yields.

Results and Discussion: The residue coverage after planting is given in
Table 3. The no-till and ridge-till systems had higher surface residue

coverage early in the season. However, the soybean residue on the corn

plots was rapidly degraded early in the growing season.

Egan ntworth
Tillage Corn Soybean Corn Soybean
. . M s . F
NT 55 68 59 52
RT 39 44 40 36

MP 1 FA

Yield data for the Egan and Wentworth soils are given in Tables 4, 5,
and 6. Response to tillage systems differed between the two soils. The
advantage of the moldboard -~ field cultivate system on the Egan soil for
corn is not easy to explain in a year that was relatively dry. However,
part of the apparent response may be associated with establishment of
the no-till and ridge-till treatments in the current year. The highest
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yield in the soybean plots was on the ridge-till treatment. Additional
data must be collected over more years before conclusions may be reached
on tillage system effects. A starter response was observed only on the
Wentworth seil. The Wentworth soil environment at this site is likely
to have a poorer environment for early season root growth. Starter
phosphorus applications are most likely to give a response in soils
which are less favorable for early season root growth.

Table 4, Corn Yield on the Egan Scil. e
Tillage Starter No Starter Ave.
- ~—-Bu/A-—
MP 160 158 159a
RT 145 138 142 b
NT 143 150 147 b

AVE 149 a 149 a

Table 5. Corn Yield on the Wentworth Soil.

Tillage Starter No Starter Ave.
-Bu/A
MP 127 122 125 a
RT 147 132 140 a
NT 138 127 133 a
AVE 137 a 127 b

Averages followed by the same letter are not significantly
different at the 57 probability level using the F-restricted LSD.

Table 6. Soybean Yield Data.

Tillage Egan Wentworth
------------------------- Bu/A-- -
MP 51 45
RT 56 3

NT 54 46

% data unavailable.

Yield data for the experimental hybrids on the two soils are given in
Table 7. The data from the six hybrids was not statistically
significant across tillage and starter treatments although some trends
were observed. Only the yield data for the hybrids in the two soil
environments are given in this report. There were significant
differences between hybrids. These experimental hybrids are currently
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being evaluated by the corn breeding pragram for their ability to
withstand drought stress in dry years, while providing high yields in
years with optimal moisture. Some hybrids responded similarly to both
soil environments while others tended to yield lower in the Wentworth
soil. These results will be compared to data from other location studies
and to an irrigation line source study designed to examine yield
stability across stress environments. Additional years are needed to
properly evaluate the effects of tillage, starter, and soils.

Table 7 — Hybrid Yield Data - adjusted for plant population differences.

Soil
Hybrid Egan Wentworth
Bu/A
1 126 122
2 136 125
3 135 134
4 140 141
5 130 119
6 148 134
LSD.05 9 9

_—ee s s e AE o . ——— = e ——

The data given in this report should be viewed with caution since this
is from the first year of the study. However, there appears to be
significant differences in tillage and starter response. The specific
response observed depended on the landscape position in the study. The
annual weather patterns for a particular year may cause these
relationships to change.

For more information contact: Tom Schumacher, Plant Science Dept., Ag
Hall, SDSU, Brookings, SD 57007.
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1987 PERFORMANCE TRIALS ON SMALL GRAINS,
GRAIN SORGHUM, SOYBEANS AND CORN
AT THE SOUTHEAST EXPERIMENT FARM

J. J. Bonnemann

S.E. FARM ;
REPORT PLANT SCIENCE 87/-14

Introduction

Variety or performance trials with four major types of crops were conducted
at the Southeast Far: during the 1987 crop year. Data from all trials and
for other areas around the state are found in publications for each type of
crop.

Trials of spring wheat and oats were conducted at the farm in 1987, Table
1. Results of the trial are found in EC 775 (rev, 1988 Variety
Recommendations, Small Crain and Flax.

The 1987 Crain Sorghum Performance results for the SE Farm are reported in
Table 2. Yield results and other data for farm trials on grain sorghum can
be found in Plant Science Pamphlet #4, Grain Sorznum Performance
Trials.

Soybean trials were conducted at several locations in southeast South
Dakota including the Southeast Farm. These sites were Freeman, Elk Point
and Fllis (northwest of Sioux Falls). Tables 3 and 4 consist of data from
just the Southeast Farm. Results for thke other locations and other areas
of South Dakota can be found in 773(rev), 198& Variety Fecormendations,

Soybeans.

Civer 100 hybrlus were coopered in the corn perfurmance trisl located at the

frmi In 1987, Yiulds ranged fros spproxamately 90 to 198 bu/scre
(Tables 5 & 6). Growing conditions were good in 1987 and dry down was
considerably better than prior crop years. Yields of all corn performance
trials in 1987 for all locations as well as 2, 3, and 4 year averages can
be found in Plant Science Pamphlet #3, 19187 Corn Performance Trials,

More information on these crops can be found by listing the publication as
underlined, and sending to: Bulletin Room, SDSU, Brookings, SD 57007,
These publications should also be available at your county extension
office.
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Table 3. Group I Soybean Performance Trial, Southeast Farm.

Variety Name

Agripro EX1989
Corsoy 79 CK
Agripro AP 1776
Hy-Vigor K198T (BL)
Weber

Hy-Vigor Derby 9
Prairie Brand PB171
Interstate 1S622
Sands SOI EXP 24147
Weber 84 CK
S-Brand S-38A
Seedtec 701

Hofler Sapphire
Sands SOI 136
Riverside 1405
Hodgson 78
Fontanelle 3850
Sands SOI 166
Garst 8101

Mustang M-1150
Hofler Jade

Sibley

Curry 175 (BL)

BSR 101

Mustang M-1180A (BL)
Sexauer SX 1020
Fontanelle 3900
Hardin

Iakota

Evans CK

Means

LSD (.05)

Mat
Group

O = = = = = = = = ] b e et ] ] b ] e ]

N

VARIETY MEANS
Yield

Bu/A

60.1

EEEEEEEESSY

RO PO O uUDOWNOWINNOONC

WSsEr &S
\leIU!O‘?\O\\l\J\I\I

49,0
5.8

Plant Mature

Height Mo/Da
45 9/9
51 9/12
45 9/9
47 9/12
46 9/9
50 9/9
46 9/7
INA 9/7
42 9/7
46 9/11
44 9/7
49 9/9
44 9/10
47 9/8
48 9/9
44 9/6
45 9/7
43 9/9
53 9/9
45 9/7
43 9/9
45 9/7
46 9/9
48 9/10
43 9/8
50 9/7
49 9/8
50 9/8
52 9/9
40 8/30

9/9
(CV - 8.5%)
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Table 5. 1087 Carn Performaue e “rlnd, Aren B ('arly), Southceusst Farm,

I amed antd Vg Jel y

Top I'arm 1112
Assprow  'Cold RX578
Agripr: AP39N
Asgrow/0'Gold RX620
Knitenbuig K6300
llawkeye SX43

Top Farm 1106
Terra TR 1040
Dekelb: ‘11100

He Curdy 5750
Top Ferm 109
I’ioneer 3615
Wilson 15008
Pioneer 3569
Terra TR 3203
Cargill 893
Kaltenburg 6400
King k5574
Corgill 6127
Agripro 644
Supercroet 2989
Fontanelle 4230
Horiaon 4111
Lynks LX4235
Retagold llanna
Agripro HP470
NC+ 4505

NC4 3884
Foontanclle 4030
King K440:4
llorizon 4108
Itorizon 6103
Agripro 680
Interstate 543
Horizon 4112
Stauffer S3303
llocgemeyer SX2570
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Table 6. 1987 Corn Performance Trial, Area E(Late) Southeast Farm

Type Pct

and Yield Stalk Percent Performance
Brand and Variety Cross Bu/A Lodged Moisture Score Fating
Terra TR1120 L 2X 198,1 1.3 16.9 1
Stauffer S7751 L 2X 190,7 n3 17.5 2
Cargill 7993 L 2X 187.8 1.3 16.5 3
Curry SC1479 L 2X 184.9 0.0 15.2 4
NC+ 5990 L 2X 182.6 1.3 17.3 S5
Northrup King PX9540 L 2X 181.0 0.0 17.0 6
Hawkeye SX56 L 2X 178.1 3.2 16.7 2
Dekalb DK636 L 2X 178.0 1.3 N7 8
Crow's 488 L 2X 177.6 1.3 16.1 7
NC+ 5891 L 2X 177.2 1.3 16.8 10
Custom CFS 7707 L 2X 176.8 4.4 17.0 12
Dahlgren DC-545 L 2X 176.4 0.0 16.7 1]
Pioneer 3377 L 2X 174.6 3.8 16.5 13
Wilson 1700 [ 2X 173.0 3.8 16.3 14
King K647 I~ 2 172.1 1.3 16.9 15
Mc Curdy 7372 L 2X 170.5 19 18.2 18
Custom CFS 7501 L 2X 169.6 0.0 17.0 16
Pride EXp 117 L 2X 167.9 1.9 17.8 22
Kaltenberg K7400 L 2X 167.8 0.0 16.3 17
Fontanelle 4280 M 2X 167.0 1.9 16.2 19
Hoegemeyer SX2632 L 2X 166.8 0.6 16.8 20
Wilson 1640 L 2X 166.0 3.1 15.7 21
Pride 7705 L 2X 163.5 1.3 17.3 25
Kaltenberg K7500 L 2X 163.0 2.5 15.3 23
NC+ 4131 M 2X 159.4 0.0 14.3 24
Pride X1137 L 2X 155.7 0.0 17.6 27
Pioneer 3475 M 2X 152.0 0.6 14.3 26
King K5574 M 2X 150.3 0.6 14,4 28
Curry SC1480 L 2X 149.4 3.2 15.1 30
Stauffer S5340 M 2X 148.4 0.0 14.2 29
Lynks DS432 L 2X 148.4 0.6 15.8 31
Pride 6692 L 2X 1441 1.3 14.° 33
King K596 L 2X 143.8 0.0 15.1 32
Northrup King PX9444 [ 2X 142.6 2.5 15.2 36
Supercrost 4304 L 2X 142.3 0.0 14.6 34
Interstate 593A L 2X 141.9 1.3 14.4 35
Cargill 937 L 2X 141.7 2.5 16.8 38
Interstate 613 L 2X 140.0 1.3 14.3 37
Custom CFS W96010 L 2X 135.9 1.3 15.4 41
Lynks LX4304 L. 2X 135.6 0.0 15.4 40
Seedtec ST7640 L 2X 134.6 0.0 14.2 39
Crow's 442 L 2X 131.5 3.2 14,2 4?2
Cargill 7567 L 2X 131.4 v 15.1 43
SDAES Check 1 L 2X 129.1 3.8 17.4 44
SDAES Check 9 L 2X 89.8 3.3 13.4 45
Means 159,1 1.5 15.9
LSD (.05) 23.3 CV - Z10.5
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OATS RESEARCH

D. L. Reeves

PLANT SCIENCE 87-15

S.E. FARM
REPORT

Lon Hall, the oat project technician, in cooperation with the extension
weed specialist, conducted a herbicide experiment with five varieties of
oats and 16 different treatments. The treatments used five herbicides:
2,4-D amine, MCPA amine, MCPA ester, Bromoxynil, and Banvel. They were
either applied alone or as a tank mix at different rates at the 3-4 or 6-7
leaf stage.

The following data indicates where ylelds were significantly less than
the untreated oats.

RATE YIELD

HERBICIDE 1b ai/A LEAF STAGE SBu/A)

untreated - - 57.8

2,4-D 1.0 3-4 49.0

Bromoxynil + 0.38 6-7 47.0
MCPA ester 0.38

Banvel + 0.12 3-4 48.9
MCPA amine 0.25

QOur results from several tests indicate farmers need to be certain their
oats are sprayed at the proper rate and stage.

This station is our primary testing site for the early maturity oats.
All of our experimental lines in this maturity are grown here. This year we
had over 230 different selections in yield tests here. This station serves
an important role in helping us determine how our selections will respond in
this type environment.

Two regional tests are grown here. The Uniform Early Oat Performance
Nursery is a USDA coordinated test grown in several states while the
Tristate involves only South Dakota, North Dakota and Minnesota. This
station was selected as one of the ten locations in the three state region
for this latter test.
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I[i( ALFALFA VARIETY YIELD TEST
]1 IE | K. Kephart, E. Twidwell, R. Bortnem
r PLANT SCIENCE 87-16

S.E. FARM
REPORT

-

Three alfalfa variety yield experiments were conducted at the SE Station
during 1987. The objective of the studies was to determine the yield
performance of various alfalfa cultivars end experimental lines when gruwn
in SE South Dakota.

The first of these experiments included 60 cultivars and was planted in
early May of 1985. Three harvests were obtained during the 1987 growing
season, and this the last year that yield data will be collectcd from this
study. The average total seasonal dry matter yield for this experiment was
6.44 tons per acre with a range of 2.21 tons per acre (Table 2). Although
there was one less harvest in 1987. Average dry matter yields over the
three year duration of the study ranged from 6.0 to 4.7 tons per acre per
year.

The second experiment was established in early May of 1986 and consisted of
42 cultivars. Similar to the first study, three harvests were obtained for
the 1987 growing season; however, the average total seasonal dry matter
yield was 5.92 tons per acre (Table 3), about one half ton per acre less
than the first study. This difference in yield was primarily caused by the
inclusion of some extremely winterhardy cultivars in the second experiment
which typically express a lower seasonal yield than less winterhardy types.
The differences in yield between 1986 and 1987 reflect typical yield
increases in the second year of production.

The third experiment consisted of 35 alfalfa cultivars and was planted on
21 April 1987. A single harvest was obtained on 22 October, after a
killing frost. The average dry matter yield was 0.76 tons per acre with a
range of about 0.5 tons per acre (Table 1). There was no significant
difference in yield among cultivars. Additionally, the study was cut once
in July; however, yield data were not determined because of extremely weedy
conditions. Most of the weed species were annual grasses, and apparently
an inconsiStency in weed suyppression wnsd experienced from the pre-plond
terbicide Eptuar st » raee of 3 1b ai/A.

Results of these studies are useful in selection of alfalfa cultivars for
forage production. Measurements of forage yield taken over several harvest
or years of production are usually more useful than are averages from a
single harvest. Also, yield data from the seeding year is of limited use
because differences associated with winterhardiness will not be expressed.
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Examination of the 3-year and 2-year average yields for the first (Table 2)
and second studies (Table 3), respectively, reveal that no single cultivar
stands out as being superior. Most of the higher yielding cultivars in
these two studies are relatively modern and have moderate (not extreme)
winterhardiness. Improved disease and pest resistance is one of the major
advantages of using modern alfalfa varieties. The major factors to
consider when selecting an alfalfa cultivar include multiple disease and
pest resistance, moderate winterhardiness, high yield potential, and cost
per unit of pure live seed.

For more information, contact: Kevin D, Kephart or Ed Twidwell, Plant
Science Department, SDSU, Brookings, SD 57007 (605-688-4751, or 688-4754).
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D217 0.23 122
. 225 0.48 116
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FsRe 0-172 0.84 110
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Arrow 0.68 89
SX 424 0.67 a8
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532 0.62 A2
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I
Fertilized: 5/6/87 at &0 1lbnm l’zﬂe,/h.
% Relntive Performance hascd on the avernpe yield.
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Vee'nal 3.42 5.6 .8 1.26 2.10 5.93 4,90 L[]
r-146 4.31 4.10 2.29 1.14 2.4% 5.A0 4.R6 90
Magtaton 3.7 3.19 2.1%  0.97 2,07 %.19 A0 87
Averaspe 4,00 .17 2.69 1.2 2.42 H.44 5.42
LSD (0.0%) 0.69 0.99 0.)8 0.21] 0.2% 0.%9 l.11

Seeded: 5/6/R9, 12 1he 1'LS/A, 3 12 ai/A Eptam, 1 1h nl/A Ridomil

Fertilioed: 6/1/87 ac A4S Iths of Pa0s/A nccording 1o 5050 sall testing results
Soll pii: 6.9 |

2 Relative Performance based on the J-yeor everape.
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T'able 3: 1986 AJI~1fe Variety Trlal, Soulhesst Reseorch Stetion,
Reresford, SI' 1987

T 1986 - 1557'}’05-'50 _Y-lglti_TToEs-l_ﬂ}A\T 2 3

Variety 2-Cut ut. 1 Cut 2 Cut 3 3-Cut Year Relative
Totnl $/20 6/24 7/30 Total Avg Performesnce

Sparte 2.75 2.91 1.49 2.26 6.66 4.70 111
Crown 3.28 2.40 1.33 2.37 6.10 4.70 111
Dart 2.77 2.67 1.57 2.34 6.58 . 4.68 111
Salute 2.8] 2,61 1.53 2,31 6.48 4.6)3 110
DK 135 2.81 2.80 1.% 2.10 6.40 4,60 109
RS 341 2.45 2.91 1.48 2.34 6.723 4.38 108
SX 424 2.92 2.44 1.52 2.18 6.14 4.3 107
DK 120 3.1t 2.54 1.37 2,02 5.93 4,52 107
Summit 2.25 2.77 1.59 2,33 6.69 4.47 106
Cimarcon 2.40 2.63 1.62 2.20 6.47 4,44 105
G 284l 2.20 2.72 1.52 2.39 6.63 4.42 105
F 144 VuR 2.17 2.39 1.89 2.7 6.65 4.41 104
SX 2t7 2.%% 2.60 1.48 2.17 6.2% 4 A0 104
AP A5 2.77 2.47 1.25% 2.286  6.00 4.38 104
5432 2.92 2.25 1.42 2.14 5.681 4.36 103
Magnua Plus 2.9 2.32 1.35 2.38 6.03 4.36 103
vL 225 2.67 2.62 1.27 2.07 5.96 4.31 102
Drusmor 2.74 2.26 1.42 2.2 5.88 4.31 102
Arcow 2.29 2,63 1.42 2.286  6.32 4.11 102
Surpase 2.51 2.50 1.286 2.23 6.0l 4.27 101
526 2.63 2.452 1.%2 2.16 5.90 4.26 101
NTO w82 1.92 2.08 1.17 1.71 4.96 4.24 100
GH 747 2.47 2.5 1.25 2.25 6.0)3 4.24 100
RS 7890 2.39 2.39 1.38  2.26 6.0% 4,22 100
11 150R 2.41 2.32 1.62 2.08 6.02 4.21 100
LL 3387 2.58 2.32 1.42 2,08 3.62 4.20 100
Edge 2.46 2.22 1.30 2.38 5.90 A.18 99
wl. 320 2.28 2.48 1.40 2.20 6.05 4.16 9
532 2.04 2.57 1.36 2.24 6.17 4.11 97
Zagle 2.50 2.26 1.36 2.11 5.7) 4.11 97
RS 3309 2.)7 2.64 1.29 2.10 6.0)3 4.10 97
11 168 2.37 2.34 1.46 1.97 5.1 4.06 96
Dynasty 2.22 2.31 1.% 2.09 5.90 4.06 96
0lds “98- 2.18 2.36 1.34 2.22 3.92 4.05 96
NTO S82 2.76 2.12 1.22 1.83 3.07 3.92 93
Helnrich’e 2.3 2.18 1.40 1.85 5.4)3 3.88 92
Epic 2.1? 2.21 1.42 1.94 5.57 3.68 92
Rambler 2.96 2.09 0.95 1.64 4.68 3.82 91
Vernal 2.10 2.35 1.26 1.90 3,31 3.8l 90
Rengelsnder 2.52 1.99 1,20 1,69 4.83 3.69 07
Roamer 1.98 2,11 1.00 1.79 4,90 3.44 82
Drylander 1.80 2.046 0,91 1.74 4.69 3.25 77
Average 2.48 2.42 1,37 2.12 3,92 4,22
LSD (0.05) 0.3 0.46 0.33 0.2% 0,77 0.76

Seeded: 5/5/86 st. 12 1be PLS/A.

Fertllized: 6/1/87 with 33 lbe Py05/A secording to SDSU sofl testing
recowmendatlone.

pH: 6.5

Z Relatlve Performance based on the 2-yesar average.
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' HERBICIDE DEMONSTRATIONS AND
: HERBICIDE RESEARCH

L. J. Wrage, P. 0. Johnson, W. E. Arnold

SE FARM PLANT SCIENCE 87-17
REPORT

CORN HERBICIDE DEMONSTRATION
L. J. Wrage, P. 0. Johnson, W. E. Arnold

PURPOSE:

To evaluate performance of labeled herbicides for weed control when used
in two tillage systems. Producers have reported changes in weed control as
tillage systems changed. Demonstration plots provide side-by-side comparisons
of herbicides. These plots were included on field tours and the information is
used in educational programs. Evaluation of performance during 1987 provides
control comparisons based on this year's conditions in the area; long-term
averages give a measure of consistency under varied conditions.

METHODS :
Plot Design: Demonstration
Plot Size: 20' x 50' each tillage
Previous Crop: Corn
Soil: Silty clay loam; 3.8%7 O.M.; 6.7 pH
Crop: Corn 3732
Planted: 4/29/87
Cultivation: None
Herbicide: PPI: 4/29/87
PRE: 4/29/87
EPOST: 5/14/87
POST: 6/2/87
Evaluated: 6/11/87
Rainfall: 1st week .44 inches
2nd week .00 inches

RESULTS:

Plots were visually evaluated for percent grass and broadleaf weed control,
Herbicides were broadcast over plowed and chiseled seedbed. Spring tillage and
incorporation were the same for both systems. Data are presented for
evaluations in each tillage system.

Green foxtail pressure was heavy. Tall waterhemp was the predominant
broadleaf; redroot pigweed and lambsquarters were also present. Crop stand was
uniform.

Results in 1987 were good. Rainfall was below normal for the season.
Herbicides requiring minimal rainfall for activation were good. Other
herbicides were somewhat erratic. Four treatments exceeded 90% control of all
weed species. Mixtures with Ramrod tended to give good to excellent grass
control. This would coincide with the low rainfall requirement for activation.
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“TTireent Vet Tonfad

Teeaunm e Ib/a ovt, il l=le it fedEiid
PRETIAT VRCORPORA (D
For-udicomre 4 3 50 #0172 % 45 T4 59 83 7
Faadieome it raeine 431 £8 9) w4 t0 9l 94 BS H® 87 Y4
FradicnnrtRladex 442 Y46 B2 92 N 86 89 83 83 89 9]
Eradiconctat razinr+Blndes 44,541, 9 92 Y% 91 95 83 87 91 93 96
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Sulan4 4 68 55 45 62 42 10 81 59 72 42
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SHALLOW PRISTAND INCOID
Atisizlne 2.5 B2 A8 B8R 47 94 83 81 Y 8% 95
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Miadex. i | 77 % " w4 4R 33 62 54 82
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SOYBEAN HERBICIDE DEMONSTRATION
L. J. Wrage, P. 0. Johnson, W. E. Arnold

PURPOSE:

To evaluate performance of labeled herbicides for weed control and crop
tolerance when used in two tillage systems. Demonstration plots provide side-
by-side comparisons of herbicides. The plots were included on field tours and
the information is used in educational programs.

METHODS:

Plot Design: Demonstration
Plot Size: 20' x 50' for each tillage
Previous Crop: Corn
Soil: Silty clay loam; 3.8%2 O.M.; 6.7 pH
Crop: Corsoy 79
Planted: 5/11/87
Cultivation: None
Herbicide:

PPT: 5/11/87

PRE: 5/11/87

POST: 6/11/87; grass 2 leaf; broadleaf 1-2 inches
Evaluated: 7/06/87
Rainfall: 1st week: .0l inches

2nd week: .44 inches

RESULTS:

Plots were visually svalyated for percest grass and broadleaf weed control.
Date for fall plowved nnd chisel seedbed lor 1987 are presented in the Table 2.
The 3-year average (1985-87) provides a measure of consistency for
variable conditions.

Herbicides were broadcast over a plowed or chisel seedbed. Spring tillage
and incorporation were the same for both systems.

Grezn foxtsil pressure wnz heavy., Tall waterhemp, redroot pigveed and
lashaguartera were the predominmnt broadleaf mpecier.. Crop stiand wae undforn,
Hoed control in the plowed veedbed wus 10 to 20 percemt Lipher than for fodl
applied treatments in chisel seedbed. This is primarily due to greater weed
populations in the chisel treatments,

Control in 1987 was good. Rainfall was variable and below normal for the
season. Ten treatments provided over 90Z control of both grass and broadleaf
weeds in the plowed seedbed, Nine treatments also in the chiseled seedbed
provided that same degree of control. Data for new herbicider.such as Cinch,
Classic, Command, Pursuit, Scepter and Whip gives an indicaticn of expected
performance.
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_Jlable 2. 19447 So}bean Nerbic lde Ivemonst sal fon

“Tercent Weed Control

1987 1987 3-Year Avg.
risked Plower Disked Plowed
Jreatment 1b/A act. Gr Bdif Tawh Gr BRdLf Tawh GCr BdlE Gr BdAf
FREPLART _IKCORIORA'TED
(heck B 0 0 00 00 WO 00 00 00 ON 00
Voenam 2.5 S 606 25 1 52 10 — —
Treflin .75 76 7% 75 #2 B0 OB 75 74 B4 84
Sonalan 1 83 BO 68 An B4 55 77 74 B7 B85S
Prowl 1.25 79 76 73 8 79 40 83 75 83 60
Treflan+Amiben 7542 94 96 95 B8 93 B6 88 88 92 9
Tre[lon+Sencor/I ¢xonn .75+.38 92 96 97 90 B8 70 @84 B8 93 92
Vernann-Treflan 2.5+.75 8 86 B0 B8 B6 35 = ==
Treflan+Amihen+
Sencor/Lexone 75424.25 9 9% 75 90 90 67 19 RS 89 91
Command ] 80 20 5 81 22 5 + =
Treflan/Command (Commence) 1,31 % 69 55 76 72 60 — - — -
Treflan+Conmand 75+.75 B0 71 58 Bl 64 56 .o - - :
Amiben+Cemmand 1.84.5 7 72 53 85 72 S} — — @ — —
Sonalan+Cormand 14.56 85 8 60 93 66 40
Command+Sencor/Lexone .75¢.25 90 62 52 90 46 33
+Treflnn+Pursuit .75+.06 (4 02) 98 99 B8 94 97 95 -
+Tref{lan+Scepter 754.025 (.6 pt) 94 98 9% 91 9% 98 -
+Commenice+Sencor /L.cxone 1.31+.3 86 B4 75 92 73 62 — - -
+Prowl+Scepter 1.254.125 (.6 pt) 90 98 88 94 96 94 == —
+Prowl+Pursutt 14.078 (5 02) 93 99 98 97 99 99
Lasso 73 75 45 80 66 S0 60 60 81 71
bunl 2.5 84 59 40 86 56 40 72 42 86 61
Lasso4Modown 241.5 7 88 35 70 69 37 56 64 77 170
Dual+Command 2+.75 80 61 230 77 48 20 -
Dual+Treflan 2+.75 86 75 SO 79 5 45 == — — —
+lasso+Pursuit 2+.078 (502) 86 9% 68 B85 B6 67 = - -
+lassoiScepter 2+.125 (.6 pt) B3 96 88 81 B5 70 -

‘-."""' __‘H T "5”1'."3 Fr & VH] -_}1|.,,| B

Anelre I

Sencor/Lexone 754.254.38 94 98 98 96 98 98 85 88

9 97
Treflan&Sencor/lcxone .75&.5 97 98 95 93 96 94 B3I 90 9% 97
+Commencc&lorox 1.31¢&1 86 9 80 86 B0 60 —_— — T
ITEFHERGENCE,
Amiben 3 82 9% 93 93 96 96 S7 80 78 B7
lasso 3 84 2 90 682 B0 684 73 76 90 87
bunl 2.5 82 #4 3 78 73 79 82 77 87 82
Lazso+rSencor /Lexone 2+.5 B0 ™ 92 72 9% 90 75 B9 B4 93
Dual+Sencor /Lexone 24.5 % BC BG SOG 90 B3 B0 B6 B0 94
Losso+Ami ben 242 92 96 95 90 9 95 78 85 89 95
lasso+Lorox 241 76 82 83 60 62 74 69 B1 77 B8O
Lasso+CIPC 242 %7 60 66 74 62 65 74 79 79
Lassot+Amiben+Sencor/Lexone 3424.25 93 97 94 9% 98 93 78 B9 92 95
+Cinch+Sencor/Lexone 1,3+.4] B8 92 85 Bl B8 B) == == mm e
+Cinch+Lorox 1.341 Bl 78 48 78 38 55 @m= o=
1Cinch+Scepter 1.34.125 (.6 pt) 94 98 97 B86 97 96 n — o -
+Sencor/Lexone+Pursuit .25+.06 (b02) B8 99 98 59 99 98 . . . __
PHERMEWGENSY & POSTIPEIRGENCE
LimnoAlgsagranscrap oil 281+1 qt. 78 9% 88 74 94 90 64 91 B0 94
TorncdNinsrr Theklosl=T7 2&.5+.5: 86 96 93 91 95 96 79 94 38 95
Lasso&Cobra+X-77 28.24,25% B9 95 94 88 75 96 mm == =
LassolBlazer/Tackle+
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Fusilede+crop o1l .187+41 qt, 80 00 ON B85 00 00 - -
Poast+crop oil -2+1 qt. 96 00 00 99 00 00 B2 00 B85 00
+Whipecrop oil 1541 qt. B9 00 00 97 00 00 — — — —
Poast+Rlazer/Tackle+
2 ) A Wi 91 87 A B4
+ Exper L * iverage . ratizy: plot
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NO-TILL CORN HERBICIDE DEMONSTRATION

L. J. Wrage, P. 0. Johnson

PURPOSE::

To evaluate performance of herbicide treatments that represents systems
available to producers using no-till corn systems. Treatments represent
preplant residual, preemergence and postemergence systems. Treatments were
identified that included only low atrazine rates to allow rotation to soybeans.
Plots were observed on field tours and the information is used in educational
programs,

METHODS:

Plot Design: Demonstration
Plot Size: 20' x 90'
Previous Crop: Soybeans
Soil: Silty clay loam; 4.5Z O.M.; 6.7 pH
Crop: Pioneer 3732
Planted: 4/29/87
Herbicide: EPP: 4/7/87
PRE: 4/29/87
POST: 6/2/87
Evaluated: 7/28/87, 9/9/87
Rainfall: 1st week 2nd week
EPP: .38 inches .12 inches
PRE: .44 inches .00 inches

RESULTS:

Plots were visually evaluated for percent grass and broadleaf weed control.
Grasses include moderate infestations of green foxtail. The predominant
broadleaf weed was velvetleaf. Crop emergence was excellent. Data are
presented in the following table.

Grass control was best with treatments that included grass and broadleaf
herbicides applied at least in part as early preplant. Conditions were very
good for early treatments. Some atrazine in the treatment usually improved
control. Atrazine rates could be held at 1 1b/A if Bladex was used in the
combination. Broadleaf control usually decreased 10 to 15 percent if atrazine
was reduced to .5 1b in the total program,

Velvetleaf control varied considerably. Atrazine rates in excess of 1.5
1b/A active provided the highest control; full rates exceeded 95Z control.
Cultivation at layby would have provided a suitable program using several of the
treatments included in this test.
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NO-TILL SOYBEANS IN CORN STALKS DEMONSTRATION

L. J. Wrage and P. 0. Johnson

PURPOSE:

Plots have been established for four years. Treatments include examples of
early preplant and preemergence herbicides used in different combinations,

METHODS :

Plot Design: Demonstration
Plot Size: 20' x 90'
Previous Crop: Corn
Soil: Silty clay loam; 3.8 0.M,; 6.7 pH
Crop: Corsoy 79
Planted: 5/11/87
Cultivation: None
Herbicide:
EPP: 4/7/87
PRE: 5/12/87
Evaluated: 9/15/87
Rainfall: 1st week .0l inches
2nd week .44 inches

RESULTS :

Eerly preplant herbicides were applied timely. All treatments provided
good to excellent initial control. Final evaluation was delayed until leaf
drop. Crop canopy was extremely competitive., Grass pressure was light with
most treatments providing good control. Tall waterhemp was the predominant
small-seeded broadleaf; velvetleaf was the most agressive broadleaf with 8
treatments providing at least 80Z control at harvest. Cultivation or follow-up
postemergence treatments would have improved control.



Lontrol

a4

EARLY PREPI ANT FETEMERGENCE PCSTIIEE GENCE Er lele
rarnzine (3) Sg E?
Atrazine (3) 0 e
Atrazine (Z)+Dual (2.5) <
Atrazine (2) Ial (2.5)
strazine (1.33)+Dual (2) Atrazsne (.66)+Dual (1)
Gruvc:upre Super (.5)4%-77 (.,38)+
atiasine (i.5}+Dual (2)
strez.ne (.5)+Bladex (2)+  Atrozine (.5)+Bledex (1)+ ge 15
Dual (2) buat (1)
Hladex (2)+Dual (2) Dlagex () +bual (1)
Sladex (2 2,21 est (1) Bladex (1.5)+1z:vel (.5) 75 08
":,::ni ()_5).”“,,1“ 2) Atvazine (,5)=liedex (1.5)4X-77 (.1) 72 96
Duel (2.5) 2,4=0 est {1)+Dual (1) Banvel (.5) 74 a4
Gracoxone Super (.5)+X-77 (.38)+ 8 7
asrazine (.5)+
Biesdex (2.5)+Duel (2.5)
Grarn.one Super (.5)+X-77 (.38)+ e 45
gtrazinie (L5)+
T..2ex (Z.5)¢Leaso (2.5)
2.8-1 ess (1)+erop oil (1 qt)+ 64 82
atrezine (.8)+
8.sdex (2.5+Lasso (2.5)
Roundup (.73)+atrazine (.5)+ 63 40
- T P : 93 57
+¥=77 (.38)+Dusl (2.5)
AG'@S: é.-.’a . = =

Table <., ]93T NO-TILL SOYBEANS IN CORN STALLS JFMONSTRATION

= Lanrrol
ZALL EARLY PREPLANT PREFMERGEXCE Vele
Sce; e (.125) Dual (2) Dusl (1) 97 93 89
Scepter (.1:5)+Duel (2) Dual (1) 92 8% 8
Pursuit (.0%)+hual (2) Dusl (1) 97 95 ¢:
Previewv (.. )+bual (2) Duel (1) 93 <3 s
Zceprer {.127)+Prowt (1.5) 792 88
Dual (3)+Sencor/Lexone (.38) Sencor/Lexone (.33) 95 B0 74
Prowl (1.5)+Sencor/Lexone (.38) Sencor/Lexone (.33) 97 77 v
Surflen (1.3)+Sencor/Lezone (.36) Sencor/lexone (.33) 37 15 b
Leeeo MT (2)+Sencor/Lexone (.38) Lesso MT (1)- ==cor/Lexone (.33) 87 60 3@
Lasso MT (2)+Sencor/Lexone (.36) lasso (1)+Sencor/Lexone (.33) €7 55 S5
Dunl (2)+Sencor/Lexone (.38) Duel (1)+Sencor/Lexone (.33) 9% 65 55
Harness (1.5)+Sencor/Laxone (.38) Harness (1)+Sencor/l.exone {,33) 75 78 67
Dual (2)+Sercor/Lexone (.38)+ Duel (1)+Sencor/Lexone (.33)+ 23 g0 en
Conmand (.23) Commaend (.25)
Dual (2) Duel (1)+Ardiben (2)+ Q4 B4 7
Sencor/Lexorne (.25)
Gramoxone Super(.5)+X-77 (.38)+ 93 p39 87
Dual (2.5)+Sencor/Lexone (.5)
Roundup (.75)+Lmaso MT (3)+ 93 92 85

Sencor/Lexone (.5)
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BLACK NIGHTSHADE HERBICIDE SCREENING

L. J. Wrage, P. O, Johnson, W. E. Arnold

PURPOSE:

To evaluate labeled herbicide treatments for black nightshade control and
crop tolerance in soybeans. Herbicide treatments with promise for control were
included at rates suggested for this weed.

METHODS :

Plot Design: Randomized Complete Block
Plot Size: 10' x 30'

Previous Crop: Soybeans

Soil: Silty clay loam; 3.87 O.M.; 5.9 pH
Crop: Dawson

Planted: 6/2/87

Cultivation: None

Herbicide:
PPI: 6/2/87
PRE: 6/2/87

POST: 7/15/87
Evaluated: 8/4/87
Rainfall: 1st week Trace
2nd week .35 inches

RESULTS:

Plots were established in an area with a black nightshade history.
Pressure from green foxtail is very light; tall waterhemp was moderate. Black
nightshade emerged very slowly; postemergence herbicide were delayed to allow
for additional emergence. Final density was less than in previous years. Plots
were evaluated visually for percent weed control. Plots were harvested with a
plot combine and yields determined. Data are presented for 1987 and for a
3-year (1985-87) average,

Nightshade control exceeded 90% for several treatments in 1987. Control
in 1987 was greater than for the same treatments in 1986. Combination
treatments generally were superior to herbicides used alone in 1987. not evident

The data during the 3-year period indicate weed control and crop tolerance
were factors in plot yield. Some treatments in the low yielding group provided
very good weed control so weed competition is not considered a significant
factor in the reduced yield. These treatments do not consistently reduce yield.
This is considered a response to the conditions and rates used. Yield
differences due to direct herbicide effects were not as apparent in 1987,
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Table 5. 1987 Black Nightshade in Soybean Demonstration

Treatment 1b/A act.
PREPLANT INCORPORATED

Check -
Treflan 75
Sonalan 1.25
l.asso 3.5

Dual 3
Sonalan+Lasso 1.2542.5
Sonalan+Dual 1,2542
Prowl+Pursuit 1+.063
Prowl+Scepter 1.25+.12
Command+Sonalan . 7541.25

SHALLOW PREPIANT INCORPORATED

PREPLANT INCORPORATED & PREEMERGENCE

Sonalan&Amiben 1.25&2
Sonalan&Lasso 1.25&2.5
Sonalan&Dual 1,258&2
PREPMEFLINCR
Amt ber:+Pual 242
Lasso+Amiben 2.542
Dual 2
Amiben 3
Lasso 3
Check
PREPLANT INCORPORATED A POSTEMERGENCE
TreflenlCobra+¥-77 758.2+.1
Treflan&Blazer+X-77 «75&.5+.375
Treflan&Basagran+
crop oil  .75&1+1 qt.
Treflan&Blazer+ .75&.125+4+.25+
Basagran+X-77 375
Treflan&Blazer+ .758&.25+.5+
Basagran+X-77 375
Treflan&Blazer+ .75&,25+.5+
Basagran+28Z N 1 gal.

s T A

e —

S T
Z Control Yield
Blns bu[a_
00 18
22 37
39 34
89 39
88 40
9] 36
92 35
9] 38
92 40
51 37
83
90 33
92 32
92 35
90 31
88 34
90 30
81 32
90 35
00 22
18 35
84 33
68 39
84 37
90 38
91 34

~ _3-Year Avg.

Yield

Blns bu/A
00 25
13 36
42 32
87 42
76 42
81 35
81 31
79 35
86 34
86 35
85 40
84 40
75 42
87 40
00 26
67 38
42 39
68 40
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COCKLEBUR CONTROL IN SOYBEANS

L. J. Wrage, P.0. Johnson, and W. E. Arnold

PURPOSE:

To evaluate performance of herbicides for the control of cocklebur in
soybeans. These plants provide side-by-side comparisons of these treatments.
The plots were included in field tours and the information is used in
educational programs. Evaluations of performance during 1987 is given. This
provides information on control comparisons based on this year's corditions.

METHODS :

Plot Design: Randomized Complete Block
Piot Size: 10' x 50'
Previous Crop: Fallow
Soil: Siltv clay loam; 3.87 0.M.; 6.7 pH
Crop: Soybeans - Corsoy 79
Planted: 6/2/87
Cultivation: None
Herbicide:
PPI: 6/2/87
PRE: 6/2/87
EPOST: 7/7/87
POST: 7/15/87
Evaluated: 7/6/87

Rainfall: Ist week Trace
2nd week .35 inches
RESULTS:

Plots were visually evaluated for percent cocklebur control. Plot yields
were harvested with a plot combine. Spring tillage was provided with a field
cultivator. All treatments were broadcasted. Cocklebur pressure was heavy.
Crop stand was uniform.

Results in 1987 were good. Rainfall was below normal and variable.
Several treatments show excellent control. Postemergence treatments provided
the best control under these conditions. Some significant yield differences
were noted due to cocklebur control.



Treatment:

PREPLART IRCORPORATED

'I ll; :L—l_.

Prowl+lPursuit 1,070 25 44
Prowl+Pursuit H .o 18 30
Prowl+Scepter 1.253¢.12 6Ho 36
Sencor/l.exone+Command 2555 38 39
PREPLANT 1NCORPORA'IED & PRE LSRG I.N(,I
T Treflon+Sencor/lexonedSencor/loxane . 75+.258.38 80 38
Treflan&Amiben . 7583 20 26
Treflan&Lorox .75&81.5 22 35
POSTENERGENCE,
i1 . 75&.0117+.187 98 40
Treflan&Cobra+X-77 $75&.2+.1 98 36
PRERMERCENCE & FAILY IXISTENERGING
LexoneAClas=ic4i-77 .58.0117+4.187 98 41
PREPLAN'T INCORPORATED & FARLY POSTEMERGENCE & POSTEMERGI-NCE
Troflan&Classic+X-778Classic+X—77 .75&.0078+.147&
078+.187 99 38
Treflan&Basagran+DAX&BasagrantDAX .758&.38+1&.38+1 98 40
Trel Luans ; 77 J75&14.125+.38 98 41
Tref]an&Reqcue+Bla7er/1°cklc|\ 77 .75%14,25+.38 90 42
Treflan&Rescuc+Blazer/Tock ey y-77 I8 .54.1254.38 96 42
Treflan&lilazer/1'acklcd X~77 L75&.364.38 86 H2
Treflan&llasagran+X-77 «754&,75+.38 92 41
PREPLANT IRCOEPORATED
Treflan (Lheck .75 31
Llll!"' ! l'{lllI"!."ffi'_-i___e'_-j-h.;" i "‘1._"" li.liﬂ__!_'
Tref Land onoyranslAX SR, 75+] 98 37
Treflan&Basagran+28% N L75&.75+4 98 37
FREPLANT INCORPORATED & PREVMERUENCE
Trel lankSencor le=un1 .758.5 30
PREPLANT INCORPORATED & KARLY POSI1IMERGINCI:
Prowl&Pursuit+crop oil 18.0631'1 qt, 98 40
Command&Classic+X-77 A58%.0117+4.187 99 35
LSh (.05) 7.9 8.4
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VELVETLEAF CONTROL IN CORN

Leon J. Wrage and P. O. Johnson

PURPOSE:

Plots were established in a designated velvetleaf area to evaluate
comparative performance of herbicide options available. Treatments were
selected to identify the most efficient approach to velvetleaf control.

METHODS ;

Plot Design: Ramdomized Complete Block; 2 reps
Plot Size: 10' x 50°'
Previous Crop: Corn
Soil: Silty clay loam; 3.82 0.M.; 5.9 pH
Variety: Pioneer 3732
Planted: 5/14/87
Cultivation: None
Herbicides:
PPI: 5/14/87
PRE: 5/14/87
EPOS: 6/2/87
POST: 6/11/87

RESULTS:

Plots were established in an area with a light nstural velvelleaf
infestation. The area was overseeded hefore initiml spring tillsge. CGrasa
pressure was very light; other broadleaf species were nor a factor. Velsetlesl
stand was uniform and moderately heavy. Emergence wnm scmewhat more uniform
than may be experienced in field situatisne with b weed hiatcry. Plota vere
evaluated visually for percent control.

Several treatments provided over 90% control. Full rates of atrazine or
lower atrazine rates in postemergence treatments were effective. Effective
control is achieved with planting-time herbicides used in combination with
postemergence herbicides. A residual component was necessary for most
postemergence treatments if there was no at-planting program,

Bl
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VELVETLEAF CONTROL IN SOYBEANS

L. J. Wrage and P. 0. Johnson

PURPOSE:

Plots were established in an area designated for velvetleaf studies.
Treatments having potential for control were included.

METHODS:

Plot Design: Randomized Complete Block
Plot Size: 10' x 50’
Previous Crop: Corn
Soil: Silty clay loam; 3.8% 0.M.; 6.7 pH
Planted: 5/14/87
Cultivation: None
Herbicide:

PPI: 5/14/87

PRE: 5/14/87

POST: 6/11/87

LPOS: 6/30/87
Evaluated: 7/15/87
Rainfell: 1st week .25 inches

2nd week 2.14 inches

RESULTS:

The plot area had a light natural velvetleaf infestation; the area was
overseeded with additional weed seed prior to spring tillage. The resulting
weed stand was uniform and moderately heavy. Grass pressure was not
significant. Emergence was somewhat more uniform than may be experienced in
fields with a severe history of velvetleef. Plots were visually evaluated for
percent control. Yields were determined from samples harvested with a plot
combine.

Differential control was easily noted. Several treatments provided very
high levels of control. The use of fertilizer additives enhanced velvetleaf
control in postemergence treatments. Crop yields were 15 to 20 bushels higher
for treatments with the highest control.

Average control may be 5 to 10Z less in heavy soils or in fields with a

long term history. The top performing treatments and higher rates should be
considered for these situations.
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FIRST GENERATION EUROPEAN CORN
BORER CONTROL

M, E. Gray, G. L. Hein, M. A. Boetel
D. D. Walgenbach

S.E FARM —
it PLANT SCIENCE 87-18

The 1987 season was very unusual with heat unit accumulations well
above normal in most locations. A small first flight of European corn
borers was followed by very large second and third flights at the
Southeast Experiment Farm. An experimental trial was established on
26 June and experimental and registered insecticides evaluated for
first generation European corn borer control. The experimental design
was a randomized complete block with three replications. Individual
plots were single-row treatments 100 feet long. Ten plants with
shot-hole injury and/or midrib feeding were evaluated per replicate
from each treatment. Damage was measured on the basis of one cavity
equalling 1.0 inch of tunneling. Granular materials were applied with
a pneumatic applicator powered by a 3.5 horse power engine mounted on
a high clearance ground applicator. Insecticide was metered by Noble
metering units that were chain driven by a 12V DC motor. Insecticide
was delivered in a 7-inch band over the whorl. Liquid insecticides
were applied with a backpack sprayer. One 1.5 LE Even Flat
Nozzle/row, pressurized at 15 psi was used to apply 19.5 gpa at 3.5
mph.  Stalks were split on 3 August and damage measured.

Corn treated with Pounce 1.5G (0.1 1b AI/acre) had the lowest number
of cavities/plant, however, this treatment did not significantly
differ from most experimental and/or registered compounds. Furadan
15G (8.5 1b AI/acre) offered the least protection and was not
significantly different from untreated corn.
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Table 1. Furopean Corn Borer Control with Granular and Liquid

s RS i s - o e -
Chemical = Form
Pounce 1.5G 0.1l 0.1 A
Lorsban 15G 0.50 0.2 A
Counter 15G 0.5 0.2 A
Fortress 15C 0.5 0.23 AB
XRD-522 0.3EC 0.015 0.25 AB
Pounce 3.2EC 0.15 0.30 AB
Aastar 15G 1.0 0.30 AB
SC-0567 10G 1.0 0.30 AB
SAN4151 G 10.0* 0.30 AB
Fortress 15G 1.0 0.30 AB
Counter 15G 1.0 0.37 AB
Aastar 156G 0.5 0.37 AB
Capture 2EC 0.05 0.40 AB
Lorsban 15G 0.25 0.45 AB
Force 1.5G 0.125 0.47 Ap
Lorsban 15G 0.75 0.47 AB
SAN41S] G 7.5% 0.50 AB
Thimet 20G 0.5 0.50 AR
Lorsban 15G 1.0 ¢.60 AB
Dyfonate 20GM 1.0 0.60 AB
Dyfonate 206 0.5 0.63 ABC
Dyfonate 206G 1.0 0.65 ABC
Dyfonate 20GM 0.5 0.70 ABC
Force 1.5G 0.10 0.73 ABC
XRD-522 0.3EC 0.1¢ 0.75 ABC
SC-0567 JOG 0.5 0.77 ABC
Force 1.5G 0.075 0.77 ABC
Furadan 15G 1.0 0.77 ABC
Thimet 206G 1.0 0.80 ABC
Furadan 15G 0.5 1.07 BC
Untreated Check — — 1.43 C

-

= —— . e e - e

(1) Expressed as 1lbs. a.i. per acre. Granular insecticides applied
with a pneumatic applicator. Liquid insecticides were applied
with a hand held single nozzle wand. All insecticides were
applied to the whorl.

(2) One cavity is equal to one inch of tunneling.

(3) Means sharing the same letter do not differ significantly
according to Duncan's New Multiple Range Test (P=0.05).

* Pounds of product per acre.
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EVALUATIONS OF INSECTICIDE PERFORMANCE ON
VARIOUS INSECTICIDE HISTORIES
GARRETSON AND HURLEY, SD,

L. Hein, M. E. Gray, D. D. Walgenbach

S.E. FARM PLANT SCIENCE 8/-189
REPORT .-

e

In 1985 and 1986, four insecticide histories (Counter, Dyfonate, and
Lorsban) were established in a field near Hurley, SD. This field has been
reported to be a l.orsban problem in 1984. [Each of these history areas was
0.7 acres. Also, in 1985 and 1986, five insecticide histories (Broot,
Counter, Dyfonate, Furadan. and Lorsban) were established in a field near
Garretson, SD. The Carretson field has been reported to be a
Dyfonate-Furadan problem field in 1983-84. The history areas established
here were 1.2 acres.

In 1987 a portion of each of the history areas was used to test the perfor-
mance of various rootworm insecticides. Six chemicals (Broot, Counter,
Dyfonate, Furadan, Lorsban, and Thimet) were tested at rates of 0.75 and
1.0 1b a.i./acre, along with an untreated check. The design in all areas
was a randomized complete block with four (Hurley) or five (Garretson)
replications. Treatment plots were 45 feet by one row. All insecticides
were applied in a 7-inch band with modified Noble metering units mounted on
o John Deere 71 Flexi-planter.

Seil insecticide effectiveness was evaluated by using root damage ratings.
The Iowa 1-6 damage rating scale was used, where 1 = no feeding damege
present and 6 = 3 nodes of roots completely destroyed (Table 1 and 2).

Severe damage occurred in the plots at Hurley in 1987 (root ratings of 4 to
5). The trials at Hurley (Table 1) do not indicate that Lorsban, which had
been reported to have provided poor control in 1984, is suspect to poor
pcrformance in this field. All the insecticides used in the trials per-
formed well in all history plots. The damage occurring at Garretson (Table
2) was moderate in severity, ranging from 3.5 - 4.3, All treatments
provided good to excellent control in the Lorsban, Dyfonate, and Counter
histories. However, poor control was obtained for Furadan in the Broot and
Furadan history plots and for Broot in the Broot history plots. All other
insecticides performed well in both the Broot and Furadan histories. It
appears likely that because of the extended use of carbamate insecticides
(Furadan and Broot) in these history areas that the effectiveness of
Furadan and Broot have been severely reduced in these history areas. Broot
does not seem to be affected as much in the Furadan soil asFuradan in the
Broot soil. This phenomenon is known as enhanced microbial degradation end
occurs because some soil microbes are able to use carbamate insecticides as
energy sources. Because these microbes have a survival advantage over
other microbes that cannot use these chemicals, populations of these
microbes increase to levels that degrade the insecticide so fast that the
insecticide is not able to perform adequately. The trials at Garretson and
Hurley and at other locations throughout the Midwest indicate the
carbamates are especially susceptible to this problem.
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Table 1. Root damage ratings and percent root protection for
planting-time corn rootworm insecticide trials {rom various
insecticide histories established within the same field.
Hurley, SD 1987,

Chemical Form Wate(1) Place(2) Rool Rating(d) X RP(4)
Counter History

Counter 15G 1.0 A 2.0 A 75
Counter 15G 0.75 A 2.1 A 73
Dyfonate 20GM 0.75 A 2.1 A 73
Broot 15GX 1.0 A 2.1 A 73
Lorsban 15G 0.75 A 2.2 A 71
Thimet 20G 0.75 A 2.2 AB 70
Lorsbtan 15G 1.0 A 2.2 AB 70
Dyfonate 20G 1.0 A 2.3 AB 68
Broot 15GX 0.75 A 2.4 AB 66
Thimet 20G 1.0 A 2.4 AB 65
Furadan 15G 0.75 A 2.5 AB 63
Furadan 15G 1.0 A 2.7 B 57
Untreated - - 4.0 C
Dyfonate History

Counter 15G 1.0 A 2.2 A 77
Lorsbarn 15G 1.0 A 2.2 A 76
Broot 15GX 0.75 A 2.2 A 76
Counter 15G 0.75 A 2.3 A 75
Thimet 20G 0.75 A 2.3 A 74
Lorsban 15G 0.75 A 2.4 A 73
Dyfonate 20GM 0.75 A 2.4 A 72
Furadan 15G 0.75 A 2.5 A 71
Furadan 15G 1.0 A 2.6 AB 69
Broot 15GX 1.0 A 2.6 AB 68
Dyfonate 20GM 1.0 A 3.1 AB 59
Thimet 20G 1.0 A 3.5 B 50
Untreated -— e - 5.0 C
Lorsbarn History

Counter 15G 1.0 A 2.1 A 76
Counter 15G 0.75 A 2.2 AB 74
Broot 15GX 1.0 A 2.2 AB 74
Broot 15GX 0.75 A 2.4 AB 70
Thimet 20G 0.75 A 2.4 AB 69
Dyfonate 20Gm 0.75 A 2.4 AB 69
Lorsban 15G 1.0 A 2.6 ABC 65
Dyfonate 20GM 1.0 A 2.8 ABC 61
Lorsban 15G 0.75 A 2.8 ARC 61
Thimet 20G 1.0 A 2.9 BC 58
Furadan 15G 1.0 A 3.2 CD 52
Furadan 15G 0.75 A 3.7 D 41
Untrested —- - 4,6

(1) Expressed at Ibs, s.i. per wcra.

(2) A = 7" band ahead of furrow-closing wheels,

(3) Means sharing the same letter do not differ significantly
according to Duncan's New Multiple Range Test.

(4) Percent Root Protection.
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Table 2. VToat Jdurcer roinga and prresnl roor proteclion for
vt i -1ims conn rootvorm insecticide trinls frow varinua
Iy | dcides Fistories ertnl] tuhed within the same Cield.

ol won, Pomm— e
.-I )' Pl :‘l_!_\_ Kout Rat
Y,
' A 2.0
Dyfonnte 206M 1.0 [ 2.0 A 71
Countor T L0 A 2.0 70
Dyfonate Nt 0,75 A 2.1 AR 70
Lt g hon JIIH l.0 A 2.3 AR us
Thimet PALH 1.0 A 2.5 AAC 59
Furndan 15G 1.0 A 2,6 ABC 57
Lornhan 156 0.75 A 2,7 AIC 55
Nraet 1563 1.0 A 2.7 ABL 55
Thiect 206 0.75 A 2,4 BC 33
Broot 156X 0.75 A 3.0 Cc 45
Furndan 16 0.75 A 3.1 Cc 44
lintreated —_ —_- - 3.7 D
Dyfonate flistory
Counter £ 15G: 0.75 A 2.0 A 73
Rroot 156X 0.75 A 2.0 A 73
Count ey 15C 1.0 A 2.0 A 73
Dylennte 2((H 1.0 A 2.1 A 7]
Furmlnn 156G ]l.0 A 2.1 A 71
Furndan 156 0.75 A 2.1 A 70
Dyfonnte 2004 0.75 A 2.2 A 67
lorabnn 15¢ 0.75 A 2.2 A 67
Thinct 206 1.0 A 2.2 A 66
Thimet 206 0.73 A 2,3 A 1]
Lorehun 15G 1.0 A 2.3 A 65
Rroot 156X 1.0 A 2.4 A 63
Untrested -— —_— —_ 37 B
t 156 1.0 A 2.1 A 68
Broot 15Gz 1.0 A 2.1 A 70
lorsban 15C 0.75 [ 2.1 A 69
Dyfonnte 2uM 0.73 ’ 2.1 A ]
Thtmet 206 1.0 A 2.2 A 66
Dyfonante 20N 1.0 A 2.2 Hh
Thieet 200 0.75 A 2.3 A 64
Counter 1546 0.753 A 2.4 61
Lorahan 156G 1.0 A 2.6 A 6)
Broot 136X 0.75 A 2.5 A %
Fuwi orlnn 15G 0.75 A 2.6 A 55
Furaidnn 156 1.0 A 2,6 A 54
Untreoted —_ _— - 3.5 B
il
Counter 156 0.75 A 2.0 A 78
Counter 156 1.0 A 2.0 A 76
Oyfonnte 2068 0.75 A 2.2 A 73
Dyfonate 20004 1.0 A 2.2 A 71
Lorsbon 15C 1.0 A 2.2 A 71
Thimrr 206 1.0 A 2.4 AB (1]
Lorsimn 156 0.75 A 2.4 AB 68
Thimnrt 206 0.73 A 2.8 BC 57
Rroot 156X 1.0 A 3.2 (o] 50
Fusndan 15G 1.0 A 3.6 D 41
Broor 15¢3 0.75 A 3.6 D (]}
Furadon 156 0.75 A 4.1 E 28
Untreated — —_ - 4.3 B
dan )i
e A 1.9 A ™
Counter 156 I.0 A 2.0 A 76
lorshan 156 1.0 A 2.2 AB 71
Dyfonate 2064 1.0 A 2.3 AD 68
Dyfonate 206M 0.75 A 2.4 AB 66
lotrsban 15G 0.73 A 2.4 AB 65
8root 156X 0.73 A 2.7 B 58
Thimet 206 1.0 A 2.8 B 56
Aroot 15C% 1.0 A 29 B 53
Thimet 206 0.75 A 29 B S4
Furadan 156 0.73 A 3.7 C 33
Furadan 156 1.0 A 4.0 Cc 27
Yuremma cd x

- ha
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LIVESTOCK RESEARCH

J. Wagner, B. Borg, R. Hamilton, G. Libal,
| R. Wahlstrom and R. Hanson

S.E. FARM ANIMAL/RANGE SCIENCES 87-20
REPORT -

L
- -

Cattle Feeding Research Summary

John J. Wagner, Ph. D.,
Extension Ruminant Nutrition Specialist
South Dakota State University

Four research trials pertaining to receiving programs for new
cattle, growing programs and finishing programs were completed during
the past year. The overall objective of the cattle research program is
to increase the profitability of cattle feeding through more efficient
utilization of home grown feed commodities. Cattle provide farmers with
marketing alternatives fcr their crops. Improving the efficiency of
cattle production will increase the net return to the farming operation.
Detailed research reports summarizing these trials are published in the
1987 South Dakota Beef Report.

Receiving Programs: Rumen injectable probiotics and probiotic feed
additives for newly arrived feedlot calves were examined using five
treatments in a 28 day receiving trial. Treatments consisted of 1)
control - no intraruminal injection, no feed additive, 2) intraruminal
injection only, 3) intraruminal injection and probiotic feed additive
containing 500 x 10 organisms, 4) intraruminal injection and probiotic
feed additive containing 2 x 10 organisms and 5) intraruminal
injection and probiotic feed additive containing 20 x 10 organisms.
The probiotic used in this trial was =treg lucium. Al) cattle
were fed a standard receiving diet c n oisture corn,
20% corn silage, 207 alfalfa hay and 8% supplement on a dry matter
basis. The diet was formulated to contain 12.6Z crude protein, .67
calcium, .36%Z phosphorus, .89% potassium and .53 mcel net energy for
gain (NEg) and 1400 IU vitamin A per 1b dry matter.

Performance of the cattle during the first 14 and 28 days in the
feedlot is displayed in table 1. Cattle weighed 516 1b near the ranch
and shrank 9.17 in transit. This heavy shrink explains the high average
daily gains and tremendous feed conversions that were observed in this
study. Average daily dry matter intake, gain and feed conversion were
9.75 1b/day, 3.78 1b/day and 2.59 1b feed/1b gain, respectively, and
were not significantly different between treatments.



Table 1.Performance of Cattle injected with or fed prebiotics.{a) _

Treatment({b)

Item(c) 1 2 3 4 .
Initial wt, 1b 471 469 469 468 474
ADGl4, 1b/day 4,35 3.83 3.75 3.82 4.32
ADG28, 1b/day 4.06 3.62 3.61 3.71 3.92
DMI14, 1b/day 6.43 6.33 6.36 6.37 6.42
DMI28, 1b/day 9.71 9.70 9.71 9.73 9.91
F/Gl4 1.49 1.69 1.70 1.69 1.49
F/G28 N 2.70 2.63 2,53

(2)Least square means.
q

(b)Defined in text.

(c)ADG = average daily gain, DMI = dry matter intake, F/G = feed/gain,

No differences between treatments were observed for cattle health.
Very little sickness was observed in these cattle. Only 26 head were
treated with oxytetracycline and sulfamethazine. Of these cattle, only
one head was treated a second time.

These data demonstrate no advantage to using the intraruminal
probiotic injection or the probiotic feed additive.

Growing Programs: Urea, corn gluten meal and soybean meal were
compared as sources of supplemental crude protein for limit-fed growing
steers. Urea was fed at 0, .33, .67 or 1.00Z of total diet dry matter.
Soybean meal and corn gluten meal were fed in combinations such that O,
33, 67 or 100%Z of the supplemental natural protein was supplied by
soybean meal. The remaining supplemental natural protein was provided
by corn gluten meal and corn. All cattle were limit-fed 13.53 1b of dry
matter for 91 days. On a dry matter basis, the diet consisted of 52.85%
high moisture corn, 357 corn silage and 12.157 supplement and provided
12.01Z crude protein, .67Z calcium, .47%Z phosphorus, .5750 mcal NEg per
1b and 2700 IU vitamin A per 1b,

Interactions between level of urea and natural protein source were not
significant, indicating that source of natural protein did not influence
urea utilization. Level of urea did not influence average daily gain
(Table 2) indicating that up to 1.00% of diet dry matter as urea can be
effectively utilized by limit-fed cattle. Replacing soybean meal with
corn gluten meal as a source of natural protein did not affect average
daily gain (Table 3) indicating no advantage to feeding a high "escape"
protein.

Table 2. Effect of Urea Level on Performance.

Urea(a) o
Item 0 I3 &7 __1.00
Initial wt., 1b 585 599 580 576
Average daily gain 28(b), 1b 2.51 2.45 2.61 2.33
Average daily gain, 1b 2.75 2.70 2l Qe 2572

(a)Percentage of diet dry matter.
(b)First 28 days.
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Table 3. Effect of f Natural Prote:in Scurce on Perfornancc

Iten _ o SREIRE ) SESer e R i o

Initial wt., 1b o hoaR | P EE BT 589

Average dally gain 28(h), 1b 2.20 2.72 2.60 2.37

Averace daily eein, 1b 2,58 2.79 2.91 2.68
T supplemental natural | from soybeon meal. = iThe

balance is from corn gluten meal and corn.,
(b) First 28 days

Finishing programs: Yearling Angus steers (800 1b) were utilized in a
trial to determine if feeding the concentrate portion of a 40% corn
silage finishing diet separately from the silage would result in
improved feedlot performance. Steers were fed either a completely mixed
diet two times daily or were fed the concentrate portion of the sare
diet in the morning and the silage in the evening. Cattle fed the
concentrate in the morning consumed less feed (2C.70 vs 22.19 1b),
achieved similar average daily gains (2.26 vs 2.24 1b) and tended to
have slightly better feed efficiency (.21 vs 9.89) than cattle fed the
completely mixed diet. Performance by both groups of cettle was
significantly less than that attainalle by feeding higher concentrate
diets. Feeding concentrate separetely from the silage did rot improve
performance enough to warrant feeding lower concentrate diets to
finishing steers.

Yearling Angus steers (830 1b) were used to investigate the impact
of restricting feed intake during the finishing peried on feed
conversion end dietary energy utilization. In one experiment, four gens
of cattle were allowed to consume ad libitum amounLs of dry matter and
feur pens were fed approximately 85%Z of what the full-ted cattle
consumed. These cattle were slaughtcred as five of eight head in each
pen reached an anticipated low choice grade. In a second experiment,
four pens of cattle served as a control and were allowed to consuni¢ ad
libitum amounts of dry matter, four pens were fed approximately 93% and
eight pens were fed approximately 857 of what the a¢ libitum cattle
consumed. After 56 days on experiment, four of the 85% pens were fed ad
libitum amounts of dry matter. Control cattle were slaughtered as five
of eight head in each pen reached an anticipated low choice grade.
Restricted intake cattle were slaughtered as each pen achieved similar
cumulative net energy for gain intakes as the ad libitum fed cattle.
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Table 4. Effect of Restricting Intake During the Finishing Pha=e,

_EXp._one e EXP. tWO

Item Ad 1ib. Restr.  Ad 1li 932

In. wt., 1b 826 830 828 824 827 827
DMI 56(a), 1b 19.33 14,42 19.31 18.12 17.12 16.88
ADG 56(b), 1b 2,88 2,25 3.34 3.01 2.93 2.60
F/G 56(c) 6.83 6.37 5.81 6.08 5.85 6.49
DMI T(d), 1b 19.42 16.13 19.34 18.22 17.46 17.95
ADG T, 1b 2,53 2,04 2,79 2.47 2.43 2,39
F/G T 7.79 7.86 7.00 7.39 7.2] 7.53
Slgtr wt.(e), 1b 1090 1065 1106 1098 1120 1098
Days on feed 106 115 100 111 120 113
NEm(f), mcal/cwt 89.74 93.87 97.58 93.97 98.54 93.30
HEg(s), mcal/cwt 59.15 62,00 63.53  62.13 _ 64.54 _ 61.83

a)Average dry matter intake first 56 days.
(b)Average daily gain first 56 days.
(c)Feed/gain first 56 days.

(d)T = total trial.

(e)Slaughter weight.

(f)Calculated net energy for maintenance.
(g)Calculated net energy for gain.

Restricting dry matter intake tended to increase days on feed and
reduce average daily gains. Feed conversion and calculated dietary

energy values were not improved by restricting the intake of finishing
cattle.
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Effects of Lysine and Energy Concentration on the Performance of
Growing and Finishing Pigs Fed Diets Containing Barley
B. S. Borg, C. R. Hamilton, G. W. Libal, R. C. Wahlstrom & R. Hanson

Barley has been shown to be an effective alternative grain source in
growing and finishing swine diets. However, diet formulation method
(i.e. protein, lysine and(or) metabolizable energy basis) is important
in maintenance of efficient pig performance. Previous trials at this
station have suggested that lysine availability and(or) metabolizable
energy content of barley diets may limit maximum pig performance. This
trial, along with a similar trial reported in last year's Southeast
Farm Report, was conducted to determine if poor lysine availability
and(or) low metabolizable energy content of barley diets contribute to
the usual depression in performance when growing pigs are fed barley
based diets.

Exporimantal A group of feeder pigs, purchased from two

sources through the Sioux Falls Stock Yards and weighing 40 to 45

pounds were transported to the Southeast Experiment Station in late

October, 1986. Following a two week adjustment period 108 pigs were

allotted to three replications of six experimental treatments according

to pig source, weight and sex. Average initial weight at the beginning

of the experiment was approximately 5} pounds. The experimental

treatments applied were:

1. Corn-soybean meal control diet.

2. Barley-soybean meal diet with barley substituted for corn in the
control diet pound for pound.

3. Barley-soybean meal diet formulated to be isolysinic with the
control diet.

4, Diet 3 plus L-lysine HCL to be isolysinic with diet 2

5. Diet 2 plus stabilized animal fat to be isocaloric with diet 1.

6. Diet 3 plus stabilized animal fat to be isocaloric with diet 1.

Results: In this trial, there were no differences (P>.05) in pig
performance between pigs fed the corn-soybean meal or barley-soybean
meal diets. Numerically, pig performance tended to follow similar
trends as those reported in the 1986 Southeast Experiment Farm Progress
Report for trial one. Since there was no trial x treatment interaction
data from the two trials were combined. The following discussion
concerns the combined results. Overall, pigs fed a diet containing
barley substituted on an equal weight basis for corn with fat added
(trt 5) gained faster (P<.05) than pigs fed barley diets with synthetic
lysine additions (trt 4) or a diet formulated to be isolysinic with the
barley for corn diet (trt 3). pigs fed either the corn-soybean meal
control diet (trt 1), barley substituted for corn diet (trt 2) or a
diet isolysinic and isocaloric with the control diet (trt 6) had gains
that were intermediate. Feed intake was lowest (P<.05)) for pigs fed
barley diets containing added fat (trt 5 & 6) but was not different
(P>.05) than that of pigs fed either the corn-soybean meal diet (trt 1)
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or a diet containing synthetic lysine (trt 4). Addition of fat to the
diet of pigs fed the barley substituted for corn diet (trt 5) or a diet
formulated to be isolysinic with the control diet (trt 6) resulted in
depressed (P<.05) daily feed intake and improved feed efficiency
(P<.05) as compared to pigs fed barley diets formulated on a similar
basis, but without added fat (trt 2 & 3). Feed efficiency of pigs fed
barley diets with additional (trt S & 6) did not differ (P>.05) from
pigs fed the control diet (trt 1).

Data from these trials suggest that dietary metabolizable energy
content is limiting in barley based diets fed to growing and finishing
pigs. However, additional research is needed to study the effects of
added lysine to barley diets containing fat. A more complete report on
this trial and the combined results of the two trials can be found in
the 1987 SDSU Swine Field Day Report or by contacting B. S. Borg, or C.
R. llamilton, Animal/Range Science, SDSU, Brookings, SD 57007 (605)
685-5417,

THE EFFECT OF LYSINE AND ENERGY CONCENTRATION ON PERFORMANCE
OF P1GS FED BARLEY BASED DIETS FROM 56 LB TO MARKET WEIGHT.

Various methods of combining barley with other swine diet
ingredients and the effects of these formulations on the performance of
pigs during the grower and finisher periods have been studied extensively
at this station. The objective of the present study was to further
investigate the effects of increased lysine availability and (or)
increased metabolizable energy (ME) concentration of the diet on the
performance of pigs fed barley based diets during the grower and finisher
period. Stabilized animal fat and L-lysine.HCl were used as highly
available sources of energy and lysine, respectively.

A total of 120 feeder pigs purchased from two sources were used to
study the effects of energy and lysine concentration on the performance
of pigs from about 56 1b to market weight. Dietary treatments included a
corn-soybean meal control and four barley diets. Barley diets were
produced by equal weight substitutions of barley for corn with or without
added fat or balanced to be isolysinic to the control plus added lysine
with or without added fat. All barley diets contained similar lysine
levels and those with added fat were isocaloric to the control diet.

Pigs fed corn gained faster (P<.05) than pigs fed any of the barley diets
during the grower period. Pigs fed barley diets with added fat gained
faster (P<.05) and more efficiently (P<.10) during the finisher period
and faster (P<.10) overall than those fed barley diets without added fat.
Pigs fed corn had gains that were intermediate for the finisher period
and overall. These data suggest that barley based diets are limiting in
energy for growing and finishing pigs when compared to corn based diets.
Barley diets with fat added to make them isocaloric to diets containing
corn will support levels of pig performance that are similar to those
obtained using corn. Lysine availability did not appear to be a limiting
factor under the conditions of this experiment. A more detailed report
of this study may be found in the 1987 SDSU Swine Research Reports.

















