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CORNBELT EXPERIMENT FIELD

I ntroduction

The Cornbelt Field was established in 1954
through the efforts of loca interest groups,
Kansas State Universty, and the date
legidature. The objective then was to conduct
research on the propagation, culture, and
development of small-seeded legumes.

Emphags snce 1960 has been on fertilizer
management; row spacings, planting rates and
dates, variety tesing; control of weeds and
insects; culturd practices, induding disease and
insect-resstant varieties, and cropping systems.
Foundation seed of oat, wheat, and soybean
cultivars are produced as needed to provide a
source of qudity seed of public varieties.

Soil Description

The soils on the Experiment Field are sty,
windblown, Pleistocene sediments caled loess
(pronounced luss). Grundy sty clay loam, the
dominant soil, has a black dlty clay loam
surface, usudly more than 15 inches thick, and
a glty clay subsoil. It typicaly occupies ridge
crests and tablelands of western and
southeastern Brown County and is extengve in

northeastern Jackson,
western  Atchison, eastern Jefferson, and
western Leavenworth counties in Kansas, as
wdl as in western Richardson County,
Nebraska Grundy soil is smilar to the
Wymore soil of Nemaha and Marshdl counties,
Kansas and of Pawnee County, Nebraska.

The nearly level dopes have thick surface
soil, which thins rapidly as dopes increase.
Gradient terraces usudly are needed to reduce
sheet erosion, which is a serious hazard because
the subsoil absorbs water dowly.

1999 Weather I nformation

Precipitation during the growing season in
1999 was above normd in April, May, and
June, which delayed corn planting. The below-
normd rainfdl in July, August, and September
resulted in some depression of crop yields.

The lagt killing frost was on April 16
(norma April 23), and the firg killing frost was
on October 4 (normal October 15). The frogt-
free period was 4 days shorter than the 170-
day average.

Table 1. Precipitation at the Cornbet Experiment Field, inches.

Oct. Nov. Dec. Jan.

Feb. Mar. Apr.

May Jdune Jly Aug Sept Totd

October, 1998 - September, 1999

472 530 058 049 133 122

779 6.72 812 148 116 252 4143

41-Year Average

279 184

104 0.7/8 075 230 301 482 500 453 4.07 449 3542




WHITE FOOD -CORN PERFORMANCE TEST

Larry D. Maddux

Summary

The average yidd of the 28 hybrids in the
test was 94.2 bu/a, and the range was from
60.2 to 121.1 bu/a The LSD(.05) was 18.4
bwa (two hybrids mug differ in yidd by 18.4
buw/a to be considered sgnificantly different in
yidding ability 95% of the time).

Introduction

The Cornbet Field is one of the 11
locations of a regiond fee test coordinated by
Dr. L. L. Darrah with USDA-ARS a the
Universty of Missouri. The 1999 test included
25 white hybrids submitted by 12 companies
and three ydlow hybrid checks. Eight white
hybrids were new to the test in 1999.

Procedures

Anhydrous anmonia at 125 lbs N/awas
applied. Atrazine4L at 1.5 gt/aplusDud at

2.0 pt/a were incorporated with a fied
cultivator. The hybrids were planted on May
20 at 26,000 seedg/ain 30-inch rows on a sty
clay loam soil fdlowing a previous crop of
soybeans. The test was cultivated once and
harvested with a Gleaner E plot combine,

Results

Yidds in this ranged from 60.2 to 121.1
bu/a test and averaged 94.2 bu/a (Table 2).
Corn yidds were low because of the late
planting date and subsequent dry westher in
July and August. The ydlow corn performance
test (planted in another fidd across the road)
had an average yidd of 105 bwa and a range
from 92 to 127 buw/a. The yelow check
B73xMo017 yidded 90.3 bu/a and the other
two yedlow checks (Pioneer Brand 3245 and
3394) vyielded 989 and 104.4 bu/a,

respectively.

Table 2. Grainyield, stand, root and stalk lodging, ear height, moisture content, and days from planting
to half-silk of the white food-corn hybrids, Powhattan, KS, 1999.

Stak Daysto

Brand Hybrid Yidd Stand Lodged Flower Moisture
bu/a % % no. %
Asgrow RX901W 101.8 100 0.5 72 16.1
Asgrow RX921W 109.5 104 0.5 72 16.7
DeKab Genetics DK665W 97.0 99 0.5 67 14.2
Diener DB114W 106.3 99 0.0 67 14.6
Garst 8277TW 99.6 103 1.4 69 15.7
IFSI 90-1 86.1 85 0.5 67 155
IFSI 95-1 73.8 95 0.5 72 19.5
IFSI 97-1 105.4 82 1.8 68 18.0
LG Seeds NB749W 94.5 103 1.4 70 15.8




Table 2. Grain yield, stand, root and stalk lodging, ear height, moisture content, and days from planting
to half-silk of the white food-corn hybrids, Powhattan, KS, 1999.

Stak Daysto

Brand Hybrid Yidd Stand Lodged Flower Moisture
(Continued)
Pioneer Brand 32H39 93.2 102 0.0 69 14.2
Pioneer Brand 32K72 105.5 99 0.5 67 13.6
Pioneer Brand 32Y52 86.6 97 0.5 68 13.8
Pioneer Brand X1138AW 102.8 94 1.0 68 13.6
Trider T-4214w 89.1 105 0.0 70 14.6
Vineyard V433W 121.1 107 0.4 68 15.2
Vineyard Vx4548W 84.9 97 0.0 71 15.5
Vineyard Vx4918W 102.1 109 0.4 71 15.2
Whisnand 50AW 99.6 98 0.0 68 14.2
Whisnand 51AW 88.8 99 2.0 68 14.2
Zimmerman 1780W 105.6 101 1.0 67 14.8
Zimmerman 1851W 92.3 86 0.6 72 15.7
Zimmerman N71-T7 94.7 85 0.0 68 14.2
Zimmerman NX7208 89.6 96 1.0 68 14.2
Zimmerman Z62W 68.9 93 0.0 73 13.2
Zimmerman Z75W 60.2 82 0.6 73 13.9
Y ellow check B73xMol7 90.3 95 0.0 68 13.9
Y ellow check Pioneer 3245 98.9 104 1.0 69 13.3
Y ellow check Pioneer 3394 104.4 107 0.5 67 13.0
Mean 94.2 97 0.6 69 14.9
LSD 0.05 18.4 10 1.4 2 0.8

CV% 12.0 6 133.7 2 3.4




GRAIN SORGHUM HERBICIDE PERFORMANCE TEST

Larry D. Maddux and Scott A. Staggenborg

SUummary

Twenty-seven herbicide treatments were
evauated, and results of 13 are reported.
Grass control was good with only two
trestments having 70% control or less of large
crabgrass and green foxtal. All treatments
except for the POST treatment of Paramount +
Atrazine gave excdlent control of redroot
pigweed. This POST trestiment dso gave only
62% velvetlegf control.

I ntroduction

Chemica weed control and cultivation have
been used to reduce weed competition in row
crops for many years. This test included 27
herbicide treatments and an untreated control;
13 treatments are reported here.  The major
weeds in this test were large crabgrass, green
foxtail, redroot pigweed, and velvetlef.

Procedures

This test was conducted on a Grundy silty
clay loam soil previoudy cropped to soybeans
with a pH of 6.5 and an organic matter content
of 3.2%. Northrup King 73-J6 sorghum hybrid
was planted on May 27 at 73,000 seeds/a in

30-inch rows. Anhydrous ammonia a 90 lbs
N/a was applied preplant. Herbicides were
gpplied preemergent (PRE) on May 27 and
postemergent (POST) on June 19. The plots
were not cultivated. The data reported here are
for crop injury and weed control ratings made
on July 6, 14 days after POST treatments were
gpplied. The fird sgnificant rainfdl after PRE
herbicide application was on May 31 (1.69
inches). Plots were harvested on October 15
using amodified Gleaner E 111 plot combine.

Results and Discussion

Very litle crop injury was observed with
any trestment (Table 3). All trestments except
Paramount + Atrazine POST gave excdlent
control of redroot pigweed. Control of large
crabgrass and green foxtail was good with most
trestments resulting in 80 - 90% control. Two
POST treatments, Paramount + Clarity and
Paramount + Atrazine, resulted in 70% or less
control of these two grass species. Control of
velvetleaf was 80% or greater with al but two
trestments, Paramount + Atrazine POST and
Dud Il Magnum PRE. Corn yield tended to
follow the weed control ratings. The check plot
yielded only 48 bu/a, whereas the herbicide-
treated plots yielded 40 to 140 bu/a.



Table 3. Effect of herbicides on sorghum injury, weed control, and grain yield, Powhattan, 1999,

Appl [njury Weed Control, 14 DAT 2 Gran
Treatment Rate Timet 14 DAT Lgcg Grft Rrpw Vde  Yidd
prod./a % % bu/a
Untreated check 0.0 0 0 0 0 48
Dua Il Magnum 1.33 pt PRE 0.0 100 85 100 78 119
Bicep I Magnum 21qt PRE 0.0 100 92 100 93 134
Guardsman 2.25qt PRE 0.0 100 92 100 82 125
Lariat 4.0 gt PRE 0.0 100 88 100 80 132
Peak 050z POST 0.0 0 0 100 87 40
+ Atrazine 4.3 0.75qt POST
Dual 11 Magnum 1.33 pt PRE 0.0 97 88 100 93 114
+ Peak® 0.750z POST
Dua Il Magnum 1.33 pt PRE 0.0 100 88 100 95 122
+ Peak 0.750z POST
+ Atrazine 4.3 1.0qt POST
Dua Il Magnum 1.33 pt PRE 0.0 100 90 100 97 121
+ Peak 0.750z POST
+ Buctril* 1.0 pt POST
Dud Il Magnum 1.33 pt PRE 1.7 98 92 98 92 140
+ Peak 0.750z POST
+ Clarity* 0.25pt POST
Dua Il Magnum 1.33 pt PRE 0.0 100 85 100 98 130
+ Permit® 1250z POST
Dual 1l Magnum 1.33 pt PRE 0.0 92 92 100 87 137
+ Permit 1250z POST
+ Atrazine 4.3 0.75qt POST
Paramount 033lb  POST 0.0 50 27 95 83 50
+ Clarity? 0.25pt POST
Atrazine 4L 15qt PRE 1.7 80 90 98 90 119
+ Paramount® 033Ib  POST
Paramount 0331b  POST 0.0 70 70 53 62 105
+ Atrazing® 0.75qgt POST
L SD(0.05%) NS 15 12 15 19 28

! PRE = preemergence; POST = postemergence.
2 Lgcg = large crabgrass; Grft = green foxtail; Rrpw = redroot pigweed; Vele = Vevetleaf, DAT = days

after treatment application; Injury and weed control rated 7/06/99.

% Plus crop oil concentrate at 2.0 pt/a.

4 Plus nonionic surfactant at 0.25%.



SOYBEAN HERBICIDE PERFORMANCE TESTS

Larry D. Maddux and Scott A. Staggenborg

Summary

Fourteen herbicide treatments were
evauated. Significant soybean injury was
observed with three postemergence
goplications. All treetmentsresulted in 82% or
greater control of large crabgrass, green foxtall,
and redroot pigweed. All treatments gave
excelent control of veevetleaf (92% or
greater).

I ntroduction

Chemicad weed control and cultivation are
used commonly to control weeds and reduce
yidd losses in soybean.  This test included 14
chemicd trestments and anuntreated control for
evaluation of weed control. The mgor weed
gpecies in this test were large crabgrass, green
foxtail, redroot pigweed, and velvetl esf.

Procedures

This test was conducted on a Grundy silty
clay loam soil with a pH of 6.7 and organic
matter content of 3.2% previoudy cropped to
corn. Pioneer Brand 94B01 soybeans were
planted on June 11 at 144,000 seeds/a in 30-
inch rows. Preemergence (PRE) herbicides

were gpplied on June 11 and postemergence
(POST) on July 9. The firg two sgnificant
ranfdls recaved after gpplication of the PRE
treatments were June 14 and 16 (0.34 and 0.53
inch). The plots were not cultivated. Reatings
reported for crop injury were made on July 16
and 23, 7 and 14 days after application of the
POST treatments. Ratings reported for weed
control were made on August 5, 28 days after
gpplication of the POST treatments. Harvest
was on October 21 usng a modified Gleaner E
[11 plot combine.

Results

Sgnificat soybean injury was observed
with three POST treatments, FHexstar + Fusion,
Basagran + Blazer + Poast Plus, and Action +
Roundup (Table 4). Large crabgrass and green
foxtal control was 82% or greater with al
treatments. All treatments gave 82% or grester
control of redroot pigweed. Vevetleaf control
was excellent, with dl trestments resulting in
92% or greater control. Weed pressure was
not very heavy, as indicated by the untrested
check yield of 28.7 bu/a. Yields on the treated
plots ranged from 29.3 to 39.6 bwa with no
sgnificant differences being observed.



Table 4. Effect of herbicides on soybean injury, weed control, and grain yield, Powhattan, 1999.

Soybean Injury Weed Control, 28 DAT 2
Treatment Rate Appl 7DA 14DAT Lacg Grft Rrpw Vde Gran
Time T Yidd
prod./a % % bu/a
Untreated Check 0.0 0.0 0 0 0 0 287
Squadron 3.0pt PRE 1.7 0.0 97 90 0 97 332
Prowl 3.0 pt PRE 0.0 0.0 97 93 90 97 293
+ FirstRate 0.6 oz PRE
Prowl 3.0 pt PRE 0.0 6.7 95 92 0 97 37.6
+ FirstRate’* 060z POST
Prowl 3.0 pt PRE 5.0 0.0 100 98 0 95 335
+ Raptor*® 400z POST
Canopy XL 6.8 0z PRE 0.0 1.7 100 98 98 100 315
+ Assure |1° 800z POST
Vaor 3.00z PRE 1.7 0.0 98 90 100 98 34.8
+ Select 800z POST
+ FirstRate®® 030z POST
Flexstar 1.0pt POST 30.0 16.7 100 95 100 93 333
+ Fusion’ 1000z POST
Canopy XL 350z PRE 3.3 1.7 100 98 92 100 33.7
+ Roundup Ultref 1.5pt POST
Authority 3.00z PRE 1.7 0.0 100 100 97 95 39.6
+ Roundup Ultréf 15pt POST
Prowl 2.5 pt PRE 3.3 1.7 100 100 92 97 334
+ Raptor 400z POST
+ Roundup Ultref 1.5pt POST
Command 1.33 pt PRE 0.0 0.0 100 100 98 98 37.6
+ Roundup Ultréf 15pt POST
Roundup Ultréf 1.5pt POST 0.0 6.7 100 98 95 95 357
Roundup Ultref 15pt POST
Action 050z POST 15.0 6.7 100 98 95 92 39.2
+ Roundup Ultre® 1.5pt POST
Basagran 1.5pt POST 30.0 10.0 88 85 82 98 351
+ Blazer 0.5 pt POST
+ Poast Plus*® 1.5pt POST
LSD(0.05) 4.7 10.0 4 6 11 6 NS

*PRE = preemergence; POST = postemergence.

2 Lacg = large crabgrass; Grft = green foxtail; Rrpw = redroot pigweed; Vele = velvetleaf; DAT = days after
postemergence treatment application; Ratings: Injury - 7/16/98 & 7/23/99; Weed control - 8/05/99.

3 Plus nonionic surfactant at 0.25%.

4 Plus urea ammonium nitrate at 2.0 gt/a.

5 Plus crop oil concentrate at 2.0 pt/a

8 Plus ammonium sulfate at 2.55 Ib/a.

" Plus methlated sunflower oil at1.0%.



EVALUATION OF BT AND NON-BT CORN HYBRIDS
IN NORTHEAST KANSAS

Scott A. Staggenborg and Larry D. Maddux

Summary

Sixteen corn hybrids (eight Bt and eight
non-Bt) were evauated for grain yidds and test
welights during 1999 a the Cornbelt Experiment
Fidd in Northeast Kansas. Average grain yidd
for the non-Bt hybrids was 111 buw/a whereas
that for the Bt hybrids was 108 bu/a. Spring
ran that delayed planting until late May and
drought during July reduced overdl grain yieds.
In instances where Bt and non-Bt counterparts
were included in the sudy, no ggnificant
differences occurred between the two hybrids.

Procedures

Corn plots were established at the Cornbelt
Experiment Field near Powhattan, KS on May
26, 1999. Four corn hybrids from four
companies (Dekalb, Garst, Novatis, ad
Pioneer) were utilized. Each company was
indructed to enter two Bt hybrids and two
conventiond hybrids adapted to the area. The
hybrids were not required to be genetic rdatives
ether with or without the Bt trait. Hybrids from
each company included in the trid are listed in
Tableb.

Gran weight, test weght, and moisture
were determined using a plot combine on
October 27, 1999. Gran yidds were adjusted
to 15.5% moisture,

Results

Above average ranfdl during late April and
ealy May delayed planting approximately 3 to
4 weeks. Previous research indicates that this
reduces gran yield potentid by gpproximatey
20 bu/a. Beow average rainfall and above-
average ar temperatures during July resulted in
plant stress. These two environmentaly induced
stresses reduced overdl plot yields to 110 bu/a

Growing oconditions resulted in  few
differencesin grain yields anong dl 16 hybrids.
Ovedl, the Bt hybrids averaged 108 bu/a
(58.7 Ib/bu test weight) and the non-Bt hybrids
averaged 112 bu/a (58.4 Ib/bu test weight). The
gx Bt and non-Bt hybrid pairs that were
gendticdly gmilar showed no gran yidd
differences. As with grain yields, no
consgent relationships between Bt and non-Bt
hybrids occurred with test weights.



Table 5. Grain yields and test weight for eight Bt and eight conventional corn hybrids grown at the
Cornbelt Experiment Field near Powhattan, KS in 1999.

Relative

Maturity GrainYied Test
Hybrid Company (days) Corn Bt (bu/a) Weight

Type Event (Ibs/bu)

DK 626 Dekalb 112 Conventional 105.9 57.8
DK626BtY Dekalb 112 Bt MON810 105.3 57.8
DK647 Dekalb 114 Conventional 103.5 56.8
DK647BtY Dekalb 114 Bt MON810 113.7 57.9
8285Mp Garst 118 Conventional 131.9 56.8
8342GLSY Garst 114 BT MON810 117.6 58.6
8366L L StarLink Garst 113 Bt CBH351 94.9 56.2
8541IT Garst 108 Conventional 100.8 59.0
N7590 Novartis 115 Conventional 105.9 58.0
N7590Bt Novartis 115 Bt Bt1l 94.1 57.3
N79L3 Novartis 118 Bt Btl11l 119.5 61.0
N79P4 Novartis 118 Conventional 119.9 59.9
32K61 Pioneer 114 Conventional 119.8 60.6
32K62 Pioneer 114 Bt MON810 111.3 61.3
33P66 Pioneer 114 Conventional 107.4 58.5
33P67 Pioneer 114 Bt MON810 108.1 59.5
LSD 05 175 21




EAST CENTRAL KANSASEXPERIMENT FIELD

Introduction

The research program at the East Central
Kansas Experiment FHdd is designed to enhance
the area’s agronomic agriculture.  Specific
objectivesare: (1) to identify the top performing
varieties and hybrids of wheat, corn, gran
sorghum, and soybean; (2) to determine the
amount of tillage necessary for optimum crop
production; (3) to evaluate weed control
practices using chemical, non-chemicd, and
combination methods, and (4) to test fertilizer
rates and placement methods for crop efficiency
and environmenta effects.

Soil Description

Soils on the fidds 160 acres are WWoodson.
Theterrainisupland, leve to gently ralling. The
aurface soil is dark, gray-brown, somewhat
poorly drained, sit loam to Slty day loam with a
dowly permegble, clay subsoil. The soil is
derived fromold dluwvium. Water intake is dow,
averaging less than 0.1 inch per hour when
saturated. This makes the soil susceptible to
runoff and sheet eroson.

1999 Weather | nfor mation

Precipitation during 1999 totaled 43.58
inches, which was 7.19 inches above the 31-yr
average (Tablel). Most of the extra
moisture occurred during the early and late parts
of the growing season. Rainfal during April and
May exceeded norma by 6.38 inches.
September rainfdl was 3.17 inches above
normd. July was the driest month with roughly
haf the norma moigture. Overdl, the growing
season moisture was adequate for soybean, but
deficient for corn.

The coldest temperatures during 1999
occurred during the first 10 days of January with
5daysinthesngledigits Therewere 33 days
during the summer on which temperatures
exceeded 90 degrees. The hottest period was
July 23 through July 30, whendaily temperatures
exceeded 97 F every day.

The last spring freeze was on April 18
(average, April 18), and thefirgt killing frost inthe
fdl was on October 18 (average, October 21).
The number of frost-free days was 182
compared with the 185-day average.

Table 1. Precipitation at the East Central Experiment Field, Ottawa, Kansas, inches.

Month 1999 31-yr. avg. Month 1999 31-yr. avg.
January 1.60 1.02 July 187 3.60
February 121 121 August 4.35 3.65
March 1.20 2.62 September 7.18 4.01
April 7.19 3.59 October 0.79 347
May 811 5.33 November 1.27 2.50
June 6.18 5.27 December 2.63 151
Annual Total 43.58 36.39
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EFFECTS OF SUBSOILING ON YIELD OF CORN AND SOYBEAN

Keith A. Janssen

Summary

Questions are being raised about the benefits
of deep tillage on soilswith dense clay subsoils.
The effects of deep subsoil ripping, shalower
chisd plowing, and no preplant tillage on corn
and soybean are being evduated at the East
Centrd Experiment Field. Corn yieldsfor 1999
werelimited by delayed planting and dry summer
weather. Yields ranged from 67 to 80 bu/a.
Soybean yieldsranged from 41 to 43 bw/a. The
effects of the tillage treatments on corn and
soybean yidds were not gatisticdly sgnificant.
No-till and the shdlower chisd- plow treatments
produced yidd just as good of asthose with the
deeper subsoil treatments.  In the past study
years, ranfdl has been in excess of normd.
Although 1999 was somewhat of an exception,
deep tillage till did not sgnificantly benefit yied.
With each passing year, it is becoming more
clear that deep tillage isnot havinga mgjor effect
oncorn and soybean yidds. Additiona yearsof
testing will help verify these effectsand determine
the profitability of deep tillage

I ntroduction

Extensve acreage of soilsin the east-centra
part of Kansas have dense clay subsoils. These
dowly permesble clay subsoils restrict drainage,
limit aeration, limit depth of rooting, and limit
crop-avalable moisture. Asaresult, cropyieds
are redricted. Various tillage practices have
been used to loosen these claypan soils. Some
farmers deep chisd or subsoil ther fidds every
year, othersevery other year, and some onaless
frequent basis. The benefits from these deep
tillage operations have not been evauated fully.
The day in these soils is mosily montmorillonite,
which expands and contracts with wetting and
drying. Also, in many winters, freeze-and-thaw
cycles loosen these soils to a depth of 6 to 8
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inchesor more. These shrink-swll, freeze-thaw
processes may be auffident to dleviae any
compactionthat resultsfromfertilization, planting,
goraying, and harvesing. Consequently, the
benefits from deep tillage are being questioned.
Another question is whether some crops are
affected more than others by deep tillage. This
study evauates various frequencies of subsoil
tillage as wdl asshdlower chisdl plow and no-till
sysems for effects on corn and soybean yields.

Procedures

This experiment was darted in 1996. Tillage
treatments established were no-till (no preplant
tillage); chisel plowing every year (57 inch
depth), and subsoil tillage at 8-14 inch depth
yearly, every other year, and every 3 years.
Treatments were established in two blocks, one
for corn and one for soybean, on a Woodson
s0il. Subsoil and chisdl plow treatments were
performed on March 5, 1999 for the 1999
growing season.  All plots, except the no-till
plots, werefidd cultivated before planting. Also,
dl plotswere row-crop cultivated once for weed
control. Corn (Pioneer 3563) was planted on
June 9, 1999 and soybean (Hutcheson) was
planted on June 10, 1999. A mixture of 28-0-0
and 7-21-7 liquid fertilizer was coulter knifed to
provide 100 Ib N, 34 1b P,O5 and 11 Ib K,O/a
for corn. No fertilizer was applied for soybean.

Results

Cornyields in 1999 were reduced because
of the delayed (June 9) planting and then hot, dry
wesether during tassel and grain fill stages. Corn
yields ranged from 67 to 80 bu/a with a test
average of 71 buwa (Table 2). Although
numericaly variable, tillage effects on cornyidds
were not ddidicdly dggnificant.  Yidds,
averaged over 4 years, aso showed



litle yidd benefit from subsoiling. Differences
were smal, and yield patterns were not
consistent.

Soybean yieldsin 1999 ranged from41.4 to
42.7 bu/awith atest average of 42 bu/a. The
tillage treatments in 1999 produced no
datidicdly sgnificant differences inyidd. Yidds
were smilar for no-till or with the most frequent
subsoiling treatment.  The lowest and highest 4-
year, average yidds differed by only 2.3 bu/a.
At begt, the response to tillage is enough to pay
for thetillage operations.

Three of 4 years of this study were above
average for moisture, but 1999 was dry through
the middle part of the growing season. Still, there
were no clear cut benefits from subsoiling.  In
fact, no-till continues to produce vyieds
comparable to thosewithdl tilled systems. Plans
are to continue this study for a couple of more
years, but evidenceis mounting that deep subsoil
tillage and even chisd-plow tillage are not grestly
benefiting soybean and corn yiedldson Woodson
soil.

Acknowledgment
Appreciation is expressed to John Wray,

Ottawa, KS for providing the tractor and
subsoiler for establishing the subsoil trestments.

Table 2. Subsoiling effects on corn and soybean yield, Ottawa, KS.

Yidd
Corn Soybean
Tillage System and Freguency 1999  4-yr Avg 1999 4-yr Avg
buwa
No-till* 73 113 42.7 40.7
Chisg? (every year) 67 113 41.6 42.4
Subsoil® (every year) 67 118 41.4 42.9
Subsoil (every other year) 70 113 417 43.2
Subsoil (every third year) 80 121 42.5 42.4
LSD.05 ns ns
CV % 14.4 4.6
1 With one in-season cultivation.
2 57 inch depth.

3 8-10 inch aepth.
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CROP RESIDUE REMOVAL AND FERTILIZER EFFECTS
ON CROP YIELD AND SOIL SUSTAINABILITY

Keith A. Janssen and David A. Whitney

SUummary

Research was continued during 1999 to
measure the long-term (19th year) effects of
removal and return of various levels of crop
resdues on crop yidd and soil properties in a
soybean-wheat-grain - sorghun/corn  rotation
fertilized with different levelsof N, P, and K. In
1999, the reddue trestments caused no
daidicdly ggnificant differences in grain or
resdue yidds. Wheat grain yidds, averaged
across dl fetilizer treatments, were 25.4 bu/a
with resdue removed, 24.0 bu/a with normal
resdue incorporated, and 21.7 bu/a with 2X
norma resdue incorporated. The fertilizer
trestments (zero, low, normal, and high leves of
N, P, and K) produced dggnificant yield
differences. Yieldsof whest, averaged acrossdl
resdue treatments, ranged from 16.3 bu/aat the
zero fertilizer rate to 29.1 bu/aat the highest leve
of fertilizer. Soil analyses showed tha soil pH,
exchangeable K, and soil organic matter are
declining with crop residue removal.

I ntroduction

Crop reddues are being considered as a
source of raw maerids for vaious non-
agricultural uses. But crop residues dso are
needed for soil erosion protection and to
replenish organic matter in the soil.  Grain
producers currently harvest crop residues for
livestock feed or other farm uses. Generdly, this
is not done on an annud bass from the same
fidd. Also, some of these plant materids may be
returned as anima wastes. Withnonagricultura
uses, this likdy would not be the situation, and
the probability for more frequent harvests would
increase. Harvesting crop residues continualy
would remove larger amounts of plant nutrients
and accel erate the loss of soil organic metter. The
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effects of fertilizer management in offsetting these
losses are not well understood.

This study was established to measure the
long-term effects of remova and additions of
various leves of crop resduesoncrop yiddsand
il propertties in a soybean-whesat-grain
sorghum/corn rotation fertilized with variable
rates of nitrogen (N), phosphorus (P), and
potassum (K).

Procedures

This study was started in the fall of 1980 on
a nealy levd, nonerosve (0-1% dope)
Woodson dit loam soil at the East Centra
Kansas Experiment Field. The resdue trestments
were: (1) crop residue removed annudly, (2)
normal residue incorporated, and (3) twice (2X)
norma resdue incorporated (accomplished by
evenly spreading the resdue from the residue-
remova treatments). Superimposed over the
resduetrestmentswerefertilizer trestments; zero,
low, normd, and high leves of N-P-K fertilizer
asliged in Table 3. The cropping sequence was
a soybean, whesat, grain sorghum rotation with
corn subgtituted for grain sorghum beginning in
1994. Only one crop was grown each year.
Gran yidds and resdue yidds were measured
each year. Soil samples (0 to 2-inch depth)
were collected for chemicad andyss after the
16th year

Results

Granyiddsand resdue yields for thelast 10
years of this study are summarized in Tables 4
and 5. The resdue treatments, with the
exceptionof 1987, caused no differencesingrain
or resdue yidd for any cropinany year. Neither
the annua remova of crop resdue nor the
doubling of crop



resdue has had a sgnificant effect on grain or
reSdue yidds In 1987, less residue was
produced with the 2X norma residue trestment
than with norma residue. This may have been
the result of uneven hail damage rather than an
effect of treatment. Summed over dl years, the
totas of dl grain and resdue yieldsfor dl residue
treatmentsdiffer by lessthan2%. Incontras, the
fertilizer treetments Sgnificantly affectedgrainand
resdue yieds dmost every year. Highest grain
and resdue yields were produced with the
norma and high fatilizer trestments, and the
lowest grain and residue yiddswiththe zero and
low fertilizer trestments. The normd and high
fertilizer levelsincreased grain and residue yields
on average 32% over no fertilizer. These data
confirm that well fertilized crops will benefit not
only in grain yidd, but aso in increased residue
production.

Soil properties after the 16th year of resdue
and fetilizer treetments are shown in Table 6.
Unlike gran and residue yidds, soil properties
were dffected dgnificatly by the resdue
treatments. Soil pH, exchangegble K, and soil
organic matter decreased with crop resdue
remova. Soil exchangeable K was affected the
mogt. The remova of crop resdue depleted
exchangesble K in the soil by nearly 20%.
Doubling crop residue increased
exchangesble K by nearly the same amount.

14

This is because of the high K content in crop
resdue.

Soil organic matter decreased with crop
resdue removad. Doubling crop resdue
increased soil organic matter. The fertilizer
treatments caused the expected changes in soil
properties. Soil pH decreased with fertilizer
goplication. Available P, exchangegble K, and
organic matter increased with fertilizer
goplication.

These data suggest that the occasiona
harvest of crop resdueslikdy will have minimd
impact ongrain production. However, very long-
term, continuous remova of crop reddues
remans questionable as a sudtaindble practice.
This is because very long-term remova could
cause further decreasesin soil organic matter and
eventudly impactyidd. These effects of removing
crop residue occur dowly and could take many
years before dabilizing a a new leve of
equilibrium. With different environments and soil
conditions, the effects of removing crop residues
could be much different. This soil was initidly
quite high in soil organic matter and had high
levds of soil fertility. Soils with lower organic
meatter and lower fertility may be affected more
quickly by crop residue removal.



Table3. N-P-K fertilizer trestments for cropsin rotation, Ottawa, KS, 1999.

Crop and Fertilizer Rate

N-P,0,-K,0
Fertilizer Treatment Soybean Wheat Grain Sorghum/Corn
Ibs/a
Zexo 0-0-0 0-0-0 0-0-0
Low 0-0-0 40-15-25 40-15-25
Normal 0-0-0 80-30-50 80-30-50
High 0-0-0 120-45-75 120-45-75

Table 4. Mean effects of crop residue and fertilizer treatments on grain yields, Ottawa, KS (1990-1999).

So Wht GS Soy Con  Wht Soy  Con  Soy Wht 19-yr
y
Treatment ‘00 ‘91 ‘92 ‘03 ‘94 ‘05 ‘96 ‘97 ‘08 ‘99 total
bu/a
Residue
Removed 29 34 128 21 104 21 42 89 47 25 1096
Normal 29 37 127 22 108 19 46 88 v 24 1109
2X normal 27 39 130 21 107 17 48 82 46 22 1095
L.S.D. 0.05 NS NS NS NS NS NS NS NS NS NS
Fertilizer
Zero 27 26 120 19 89 12 43 46 44 17 936
Low 28 35 123 20 103 17 43 76 46 22 1070
Normal 28 41 135 22 114 22 47 99 47 26 1156
High 30 44 136 25 120 24 48 123 50 29 1237
LSD 0.05 1 2 7 2 5 2 2 9 2 2
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Table 5. Mean effects of crop residue and fertilizer treatments on residue yields, Ottawa, KS (1990-1999).

Soy Wht GS Soy Con  Wht Soy Corn Soy Wht  19-yr
Treatment ‘90 ‘01 ‘92 ‘093 ‘94 ‘95 ‘96 ‘97 ‘98 99 total
tons/a
Residue
Removed 054 092 1.80 0.38 1.63 1.22 0.48 1.46 1.00 0.63 2455
Normal 0.54 1.00 185 0.39 1.73 122 0.52 1.49 1.03 059 25.04
2X normal 0.47 104 192 0.39 1.56 124 0.54 1.39 1.03 051 25.02
LSD 0.05 NS NS NS NS NS NS NS NS NS NS
Fertilizer
Zero 050 065 1.83 034 138 050 0.46 1.09 095 034 2024
Low 050 093 1.74 0.35 1.46 1.02 0.52 135 0.97 049  23.75
Normal 0.52 1.10 1.95 0.40 191 171 0.53 157 1.07 0.68 26.72
High 0.55 127 1.90 0.45 181 1.67 0.54 1.78 1.08 0.80 28.39
LSD. 0.05 004 011 017 003 026 0.16 0.04 019 0.06 0.08
Table 6. Mean soil test values after 16 years of residue and fertilizer treatments, Ottawa, KS.
Soil Sail Sail Soil Organic Soail
Treatment pH Available P Exchangeable K Matter NO;-N
ppm ppm % ppm
Residue
Removed 6.0 29 163 3.0 33
Normal 6.1 30 201 33 27
2X Normal 6.2 37 249 3.7 21
LSD 0.05 0.1 2 20 0.2 NS
Fertilizer
Zero 6.4 23 147 3.0 27
Low 6.2 26 177 33 26
Medium 6.0 36 236 35 30
High 5.8 42 259 35 26
LSD 0.05 0.1 3 22 0.2 NS
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TIMING OF ROUNDUP HERBICIDE FOR SOYBEAN WEED
CONTROL

Keith A. Janssen

Summary

This study compared timing of dnge
aoplications of Roundup with sequentia and
combination gpplications for soybean planted in
30-inch rows in a tilled fidd that was cultivatied
just before planting. A sngle agpplication of
Roundup at 5 weeks gave excdlent weed control
and soybeanyield. With more weed pressure or
some weeds present at planting, timing may need
to be earlier.

I ntroduction

Use of Roundup for broad-spectrum,
postemergence weed control in soybean became
possble with the development of Roundup
Ready soybeans. Questions regarding the best
timing for a dngle gpplication have arisen,
because soybean producers would prefer to
apply Roundup just one time, if they can get
adequate weed control.

Past research showed that contralling weeds
early isimportant for preventing yidd loss. If a
sangle gpplication of Roundup is made too early,
weeds can regrow afterwards. If application is
delayed too long, weed competition can reduce
soybean yield.

This study evauates the effects of timing of
dngle agpplications of Roundup in comparison
withsequentid and combination applications for
weed control and yidd of soybean planted in
30-inch rows.

Procedures

The experiment was located at the East
Central Experiment Fidd in a naturdly weed-
infested area. Waterhemp pigweed and foxtall
were the main weed problems. The seedbed
tillage system was disk with field cultivation just
prior to planting. Soybean variety Dyna Grow
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3388RR was planted on June 10, 1999 in 30-
inch rows. The preemergence (PRE) trestments
were applied immediatdy following planting. Al
Roundup applications were made at the 1.5 pt/a
ratein20 gd water/aand at timesshowninTable
7. All treatments were replicated four times.
Weed control ratings were taken, and soybean
yields were measured.

Results

Panting conditions and stand were excellent.
The preemergence herbicides were activated by
0.85-inch rainfdl the day following application.
Total ranfdls for June through September are
shown in Teble 1. Weed pressure was
moderate. Best weed control occurred with
Command plus Roundup, sequential Roundup,
and asingle application of Roundup at 5 weeks.
Yidd was numericdly highest with sequentia
Roundup (3 + 6 weeks), Command + Roundup,
and asngle Roundup application a 5 weeks, but
was not daidicdly better than yidds with dl
other sngle Roundup applications. Lowestyieds
occurred in the checks.

Based on these reaults, the best timing for
sngle Roundup gpplications appearsto be 3to 5
weeks after planting for tilled sysems with al
weeds controlled at the time of planting. For
Stuations with heavier weed pressure or inno-ill
systems with some weeds present at planting,
timing may need to be earlier.



Table 7. Timing of Roundup herbicide for soybean weed control, Ottawa, 1999.

Percent Control

Time

Treatment Rate after Planting Yield, bu/a Waterhemp Foxtail
Roundup Ultra 1.5 pt/A 2 wks 455 75 96
Roundup Ultra 1.5pt/A 3wks 46.0 81 96
Roundup Ultra 1.5 pt/A 4 wks 46.4 94 98
Roundup Ultra 1.5pt/A 5wks 46.7 99 100
Roundup Ultra 1.5 pt/A 6 wks 437 86 89
Roundup Ultra 1.5pt/A 7 wks 43.8 68 80
Roundup Ultra 1.5+ 1.5pt/A 3wks & 6 wks 49.1 100 98
Command 3ME 1.0 qt/A PRE 47.4 100 100

+ Roundup Ultra 1.5pt/A 5wks
Squadron 3.0 pt/A PRE 2.7 20 92
Frontier 6EC 1.5 pt/A PRE 423 74 92
Check 1 34.5 0 0
Check 2 36.0 0 0
L.S.D. 0.05 5.0 7 7

Planting date: June 10, 1999
Variety: Dyna Gro 3388RR
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EFFECTS OF PLANTING DATE AND MATURITY GROUP
ON SOYBEAN PRODUCTION IN EAST-CENTRAL KANSAS

Keth A. Janssen and W. Barney Gordon

Summary

Fve soybean varieties from four maturity
groups were planted on four dates. Averaged
over varietiesand groups, yieldswere highest for
the June plantings. Rainfdl favored group IV and
V vaieties, which had the highest yields.

Introduction

Soybean producers in east-central Kansas
have a wide window for planting soybean (late
April through the midde of July) and a wide
choice of possble soybean maturity groups (11,
I, 1V, and V). Very early soybean plantings
run the risk of reduced stand and injury by a
killing late-spring freeze, but tend to maximize
the vegetative growth period before flowering,
maximize maturity group differences, and
increase yidd potential if other conditions are
favorable. Delayed or very late plantings reduce
the time for vegetative growth, reduce maturity
group differences, reduce potentid yield, and run
therisk of afdl freeze killingthe crop beforeit is
mature.  Other factors, such as soil and air
temperatures, disease and weed pressures, ad
most importantly water siress during pod fill can
interact and affect yidd. Sdection of maturity
group can help manage these or other Stuations
such as planting delays or attempts to match the
grain fill period with the most favorable seasond
moidture pattern, spread the harvest load, or
shorten the time to maturity in order to plant
another crop more quickly.

This study evauates the yield responses of
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five soybean varietiesfromfour different maturity
groups (I1, 111, 1V, and V) planted on five dates.

Procedures

The experiment was conducted at the East
Central Experiment Fidd on a Woodson soil.
Thevariety/maturitygroupsplantedwerel A2021
(11), Sherman (111), Macon (111), KS4694 (1V),
and Hutcheson (V). The seeding rate was
175,000 seeds/a. Planting was in 7-inch rows,
on May 14, June 8, June 15, July 8, and July 23,
1999. Weeds were controlled with Tri-Scept
herbicide and hand weeding. Stand countswere
taken. At maturity, the center nine rows of each
11-row plot (6.4 ft x 50 ft) were harvested for
yield. All treatments were replicated four times

Results

Yiddsand find stand for dl planting date and
meaturity group combinations are showninTable
8. Averaged across dl variety/maturity groups,
soybean yields were highest with the June 8 and
June 15 plantings, intermediate with the May 14
and July 8 plantings, and lowest with the July 23
planting. The group 1V and V varigties had the
highes yidds. Overdl highest yidds were
produced by Hutcheson (MGV), with 53 bu/a
for each of the fird three planting dates. K S4694
(MGIV) produced the highest yidd with the July
8, planting and Macon (MGIII) produced the
highes yidd for the July 23 plating The
availability of moigture during pod fill favored the
later maturity groups. Rainfall during August and
September totaled 11.53 inches.



Table 8. Effects of planting date and maturity group on soybean production, Ottawa, KS, 1999

Fina Stand per
Planting Date Maturity/Variety Yidd, buwa Acre
May 14 I |A2021 13.8 84,000
11 Sherman 31.4 61,000
[l Macon 36.7 77,000
IV K$4694 46.3 76,000
V  Hutcheson 53.9 85,000
June 8 I |1A2021 33.1 86,000
[l Sherman 41.6 63,000
[ Macon 44.0 70,000
IV  K34694 52.8 73,000
V  Hutcheson 535 118,000
June 15 I |A2021 34.1 89,000
[l Sherman 40.2 72,000
[l Macon 44.2 78,000
IV K$4694 45.9 78,000
V  Hutcheson 53.2 91,000
July 8 I |A2021 25.3 87,000
11 Sherman 23.9 69,000
[l Macon 28.6 99,000
IV K$4694 31.0 81,000
V  Hutcheson 29.2 80,000
July 23 I |1A2021 12.3 79,000
11 Sherman 9.8 53.000
[l Macon 14.4 73,000
IV K$4694 11.0 65,000
V  Hutcheson 2.0 69,000
Planting Date (means)
May 14 36.4 77,000
June 8 45.0 82,000
June 15 43.5 82,000
July 8 27.6 83,000
July 23 9.9 68,000
L.S.D. 0.05 4.0 ns
Maturity/Variety (means)
1 |A2021 23.7 85,000
I Sherman 29.4 64,000
1l Macon 33.6 79,000
v K $4694 37.4 75,000
\ Hutcheson 38.3 89,000
LSD 0.05 2.1 6,000

Seeding rate: 175,000 seeds/ain 7-inch rows.
The 1999 rainfall pattern favored the later maturities.
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HARVEY COUNTY EXPERIMENT FIELD

I ntroduction

Research at the Harvey County Experiment
Field ded's with many aspects of dryland crop
production on soils of the Central Loess Plains
and Central Outwash Plains of central and south
central Kansas and isdesigned to benefit directly
the agricultura industry of the area.  Focus is
primarily on wheet, grain sorghum, and soybean,
but aso includes dternative crops such as corn
and oas. Invedtigations include variety and
hybrid performancetests, chemica weed control,
tillage methods, fertilizer use, and planting
practices, aswdl asdisease and insect resstance
and contral.

Soil Description

The Havey County Experiment Fed
conggts of two tracts. The headquarters tract,
75 acres immediatdy west of Hesston on
Hickory K., isdl Ladysamith slty day loam with
0-1% dope. The second tract, located 4 miles
south and 2 miles west of Hesston, comprises
142 acres of Ladysmith, Smolan, Detroit, and
Irwin dlty clay loams, as well as Geary and
Smolan dit loams. All have 0-3% dope. Soils
on the two tracts are representative of much of
Harvey, Marion, McPherson, Dickinson, and
Rice Counties, aswell as adjacent aress.

These are deep, moderady wel to
well-drained, upland soils with high fertility and
good water-holding capacity. Water run-off is
dow to moderate. Permesbility of the Lady-
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amith, Smolan, Detrait, and Irwinseriesisdowto
very dow, whereas permesbility of the Geary
sriesis moderate.

1998-1999 Weather Information

The wheat growing season began with
excessve fdl rans in late October and early
November that virtudly destroyed standsinsome
experiments. The period from December to
March was dightly drier than usud. Rainfal was
below average in May, but well above normalin
April and June. Average temperatureswere near
to or dightly above normd in the fal and above
normal fromNovember through February, which
was particularly warm. Temperatures were
cooler than norma during March through June.
Whest diseases generdly were not sgnificant.
Wet wegather caused harvest delays.

Junerainsaso delayed the planting of row crop
experiments. Summer temperatures averaged
near to or below normal. However, below-
average ranfdl in Juy coupled with high
temperatures late in the month resulted in drouth
stress. August dso presented stressful conditions
withranfal somewhat below norma. September
became unusudly wet. October turned very dry
and dlowed for excdlent harvesting conditions.

Frost occurred last inthe springon April 18.
A light frost occurred next on the 4™ of October
and akilling frost onthe 18" of that month. The
frost-free season of 169 days was about 1 day
longer than normdl.



Table 1. Monthly precipitation totas, inches - Harvey Co. Experiment Field, Hesston, KS!

Month N Unit SUnit  Normal Month NUnt SUnit Norma
1998 1999
October 7.08 7.65 2.55 March 1.06 1.13 242
November 3.95 4.87 1.73 April 5.45 6.24 271
December 0.86 0.78 1.16 May 3.77 5.76 441
June 7.45 7.29 4.67
1999 duly 181 2.38 2.90
January 1.83 1.74 0.67 August 4.31 2.75 311
February 0.26 0.29 0.87 September 7.07 6.20 3.63
Twelve-month total 4490 47.08  30.83
Departure from normal 14.07 16.25

! Three experiments reported here were conducted at the North Unit: Reduced Tillage and Rotation
Systems with Whest, Grain Sorghum, Corn, and Soybean; Effect of Early Harvest Plant Growth
Regulator on Grain Sorghum; and Grass Herbicide Effects on Early-Planted Grain Sorghum. All other
experimentsin this report were conducted at the South Unit.
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REDUCED TILLAGE AND CROP ROTATION SYSTEMSWITH
WHEAT, GRAIN SORGHUM, CORN, AND SOYBEAN

Mark M. Claassen

Summary

Tillage system effects on continuous whest,
continuous grain sorghum, and  annua rotetions
of whegt with row crops were investigated for a
3" consecutive year. Winter replanting of whesat
was necessary, because excessve ranfdl
destroyed stands. Cheat control was poor inno-
till continuous whest, but yieldswere comparable
to those of clean-tilled (burn) continuous whest.
Prior tillage for row crop did not meaningfully
affect wheat in rotations. Soybean and corn
rotations improved wheat productionsgnificantly
by an average of 17.8 and 13.9 bu/a in
comparison with the highest continuous whest
yields. Wheat after grain sorghum produced
yields not sgnificantly greater than those of the
best yidding continuous wheat systems. Tillage
systems did not meeningfully affect yiddsof row
crops in rotation with wheat. However, wheat
rotationincreased sorghumyiedsby 20.4 bu/ain
comparison with continuous sorghum.  Tillage
gysdems did not affect continuous sorghum.
Yields from June sorghum plantings exceeded
those of the May plantings by 10.8 bu/a.

I ntroduction

Crop rotations facilitate reduced-tillage
practi ces, whileenhancingcontrol of diseasesand
weeds. Long-term research at Hesston has
shown that winter wheat and grain sorghum can
be grown successfully in an annud rotation.
Although subject to greater impact from drouth
stressthangrain sorghum, cornand soybeanaso
areviable candidates for crop rotations incentral
Kansas dryland sysems tha conserve ol
moisture. Because of their ability to germinate
and grow under cooler conditions, corn and
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soybean can be planted earlier in the soring and
harvested earlier inthe fdl than sorghum, thereby
providing opportunity for soil moisture
replenishment aswell as awider window of time
withinwhichto plant the succeeding whest crop.
Thisstudy was initiated at Hesstonon Ladysmith
glty clay loamto evauate the consi stency of corn
and soybean production versus grain sorghum in
an annud rotation with winter wheat and to
compare these rotations withmonoculture wheet
and grain sorghum systems.

Procedures

Three tillage sysems were established for
continuous wheat; two for each row crop (corn,
soybean, and grain sorghum) in annua rotation
with wheat; and two for continuous gran
sorghum.  Each system, except no-till, included
secondary tillage as needed for weed control and
seedbed preparation. Whest in rotations was
planted after eachrow-crop harvest without prior
tillage. Thefollowing procedures were used.

Wheat after corn
WC-NTV = No-till after V-blade
(V-blade, sweep-treader, mulchtreader) for
corn
WC-NTNT = No-till after No-till corn

Whest after sorghum
WG-NTV = Notill after V-blade
(V-blade, sweep-treader, mulch treader)
for sorghum
WG-NTNT = No-till after No-till sorghum




Whest after soybean
WS-NTV = Notill after V-blade
(V-blade, sweep-treader, mulch treader)
for soybean
WS-NTNT = No-till after No-till soybean

Continuous wheat
WW-B = Bun (bum, dk, fidd autivate)
WW-C = Chid (chid, dik, fidd adtivae)
WW-NT = NoHill

Corn after whesat
CW-V =V-blade(V-blade, sweep-treader,
mulch treader)
CW-NT = Notill

Sorghum after wheet
GW-V =V-blade(V-blade, sweep-treader,
mulch treeder)
GW-NT = No-till

Soybean after wheat
SW-V =V-blade (V-blade, sweep- treader,
mulch treader)
SW-NT = No-till

Continuous sorghum
GG-C = Chid (chisd, sweep-treader,
mulch treeder)
GG-NT = Nottill

Continuous wheat no-till plotswere sprayed
with Landmaster BW + Roundup Ultra(54 + 16
0z/a) on uly 22 and withRoundup Ultraat 1 gt/a
+ ammonium sulfate (AMS) on September 17
and October 15. All no-till wheet plotsfollowing
row crops received the same treatment as WW-
NT in mid-October. Variety 2137 was planted
on October 22 in 8-inch rows at 90 Ib/a with a
CrustBuster no-till drill equipped with double
disk openers. The same procedure was used to
overseed variety Jagger at 120 Ib/ain al plots
without tillage onFebruary 17. Wheet wasferti-
lizedwith120 Ib N/aand 32 Ib P,Os/aapplied as
preplant, broadcast ammonium nitrate and
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infurrow diammonium phosphate at initid
planting. No hathiddes were goplied for broedest
weed contrd inwheet during the groning sseson. Wheat
was harvested on Uy 8, 1999,

No-till corn after wheet plots received the
sameherbicidetreetmentsasWW-NT duringthe
summer and fdl. The CW-NT plots also were
gprayed with Roundup Ultra+ 2,4-D, g + AMS
a 1qt+2oz+ 3.4 Ib/ainmidApril. Weeds
were controlled during the falow period in CW-
V plots with four tillage operations and one fdll
goplication of Roundup Ultra  Corn was
fertilized with 111 Ib/a N as ammonium nitrate
broadcast prior to planting. Anadditiona 14 Ib/a
N and 37 Ib/a P,Os were banded 2 inches from
the row a planting. A White no-till planter with
double-disk openers on 30-inch centers was
used to plant Golden Harvest H-2404 at
approximately 23,000 seeds/aon May 7, 1999.
Partner 65 DF + AAtrex 90 DF (3.85 + 0.56
Ib/a) were applied for weed control prior to corn
emergence. INCW-NT plots, Banvel + crop ail
concentrate (4 oz + 1 qt/a) were included in the
tank mix. Row autivation wes not ussd. Com wes
harvested on September 7.

NoHill sorghum dter wheet plats were tregted with
Roundup Ultra as nated for WW-NT. Bath GW-NT
and GGNT were sorayed with Roundup Ultra+ 24
D ve + Bavd + AMS (1 gf/a+ 15 pf/a+ 2 az/a +
3410 inmidApil. TheGW-V platswere maneged
like CW-V aess duing the fdlow peiod bawen
whedt harvest and planting. A sivegp-resdler was usad
for thefind preplart tillageoparaionin GW-V. TheGG-
C plasweretilled onceeschwithadhisd, mulch tresde,
and a svegpresder betwean aops . Sorghum wias
fertilized like com, but with 116 Ibatatd N. Fonesr
8500 tredted with Conoep Il sHener and Gaudho
inssctiadewasplanted at 38,100 seaddain 30inchrons
onMay 10. A ssoond st of continuous sorghum plats
was plated on e 9. Dud 11 & 1 pfa+ AAtrex 4L
a 1 pt/a(ratation) or 1 gffa (continuous sorghum) were
gplied shortly dfter planting for presmeargance wed



control. In GW-NT and GG-NT 4, 1 pt of
Roundup Ultra + 2 oz of Banvel were added to
the tank mix to control emerged weeds. The NT
plots planted in June required a separate,
preplant application of Roundup Ultra + 2,4-
D,ve + Banvd (1qt/a+ 4 oz/a+ 2 0z/a). No
row cultivation was necessary during the season.
May- and June-planted sorghum were harvested
on September 9 and October 13, respectively.

Fallow weed control procedures for no-till
soybean after wheat were as described for GW-
NT. The SW-V field procedures were those
indicated for GW-V. However, soybean
received only starter fertilizer, and weeds were
controlled after planting with preemergence Dud
Il + Scepter 70 DG (1 pt/a+ 2.8 0z/d). Roundup
Ultraat 1 pt/awasincluded withthese herbicides
on SW-NT. Soybean was planted at 8 seeds/ft
in 30-inch rows on May 10 and harvested on
October 7.

Results
Wheat

Crop residue covers after planting averaged
67, 66, and 48% in no-till wheet after corn,
sorghum, and soybean, respectively (Table2). In
continuous whest, residue covers ranged from
4% in burned plots to 89% with no-till. Copious
ranfdl after planting resulted in water ponding
and poor whest stands, especidly in WW-B and
WW-C. Best wheat dand edtablishment
occurred in rotation plots, most notably WC-
NTNT, WG-NTNT, WSNTNT, and WS
NTV. In mid-February, just before reseeding,
wheat stands following row crops averaged
about 57%. Complete stands were achieved in
al plots by reseeding.

Aside from excessve rainfdl at the beginning
of the wheat growing season, the precipitation
patternduring the late fal and winter months was
favorable for whest, particularly in rotations.
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Above-norma  ranfdl in April aded the
devdopment of reseeded wheat. Broadleaf
weed control was generdly good to excellent,
except in WW-C, where late-emerging wild
buckwheat competed with reseeded whest.
Also, cheat control was poor in WW-NT.

Heading dates for fal planted wheat were
relatively uniform among tillage and rotation
treatments. However, WW-NT plots headed
about 2 days later thanWW-B or the average for
wheat following row crops. Wheat planted in
February headed about 12 days later, without
evidence of tillage or rotation effects.

Whdepat N wes sgificatly gregter in wheet dter
Soybeen and continuouswhedt theninwhedt efter comor
sorghum. Tillage sygams dd nat dfedt pat N levd.
Whest dtar oybeen and com produced the highest
yidds aveaagng 17.8 ad 139 hula more then the
higheg yiddsfor continuouswheet. Wheet dter sorgum
yidded about the same ar dightly maore then WW-B ad
WW-NT. TheWW-C yiddswere lowest because of
poor intid gendsand latewead competition: Fior tillage
for rov agpdid nat meaningfully efet theyidd of wheet
in roitions

Test weightswere higher for wheat following
arow crop than for continuous wheset. Tillage
systems generdly had little effect of test weight
within each cropping system, but averagesacross
rotations favored continuous no-till.

Row Crops

Crop residue coversfor row cropsfallowing
whest averaged 31% for V-blade and 86% for
no-till systems (Table 3). Tillage effectson corn
stands, maturity, ears per plant, yield, and test
weight were not significant. However, corn legf
N concentration was lower in no-till than in the
V-blade system.

Continuous sorghum as wel as sorghum after
whest generdly were not sgnificantly



affected by tillage sysem. The only exceptions
wereadight increase in gands, asmdl delay in
meaturity (number of days from plarting to hdlf
bloom), and adight decrease in heads plant in
GW-NT versus GW-V.

Crop sequence sgnificantly affected sorghum
insevera ways. In comparison with monoculture
sorghum (May planting), rotation with whest
increased lesf N content, dightly increased the
number of heads/plant,

improved test weight dightly, and increased
yiddsby 20.4 bu/a. Continuous sorghum planted
in June had ahigher stand percentage, lower |eaf
N levd, shorter period from planting to hdf
bloom, fewer heads/plant, higher test weight, and
greater yidd (10.8 bu/a) than that planted in

May.

Soybean was not affected meaningfully by
tillage system.

Table 2. Effects of row crop rotation and tillage on wheat, Harvey County Experiment Field, Hesston, KS, 1999.

Crop )
Tillage Residue —idld" Test Stand® Head- Patt  Chea
Crop Sequence* System Cover 2 99 3vr Wit 2/16 4/20 ing® NS Control”
% bu/a Ib/bu % date % %
Wheat-corn V-blade 64 433 594 57.8 33 100 12 1.13 100
(No-till) No-till 71 494 611 58.5 84 100 10 1.00 100
Wheat-sorghum V-blade 67 306 420 56.2 39 100 12 0.96 95
(No-till) No-till 66 421 401 57.5 69 100 12 1.09 83
Wheat-soybean V-blade 43 454  57.7 57.1 56 100 12 1.30 100
(No-till) No-till 54 550 632 58.1 60 99 12 1.27 100
Burn 4 324 496 55.5 1 97 12 1.23 100

Continuous Chisdl 63 144 445 52.1 6 100 -- — 100
wheat No-till 89 293 442 55.9 37 99 14 1.27 72
LSD .05 9 135 14 32 NS 1 0.22 6
Main effect means:
Cro uence

Wheat-corn 67 46.3 60.3 58.1 58 100 11 1.06 100

Wheat-sorghum 66 363 410 56.9 54 100 12 1.03 89

Wheat-soybean 48 50.2 605 57.6 58 99 12 1.28 100

Continuous wheat 76 21.8 44.3 54.0 21 100 - — 86

LSD .05 7 9.5 1.0 24 1 1 0.16 5
Rotation Tillage
System

No-till/V-blade 58 398 530 57.0 43 100 12 1.13 98

No-till/no-till 63 48.8 54.8 58.0 71 100 11 1.12 94

LSD .05 5 8.5 0.8 21 NS 1 NS 3

L All wheat planted no-till after row crops. Crop sequence main effect means exclude continuous wheat-burn treatment.
Tillage main effect means exclude all continuous wheat treatments.

2 Crop residue cover estimated by line transect after planting.
8 Means of four replications adjusted to 12.5% moisture.
4 Stands existing before (2/16) and after replanting (4/20).

5 Date in May on which 50% heading occurred in fall-planted wheat. Second planting reached 50% bloom on

without treatment differences.
8 Whole-plant N levels at |ate boot to early heading.
"Visual rating of cheat contral in June.
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Table 3. Effects of wheat rotation and reduced tillage on corn, grain sorghum, and soybean, Harvey County
Experiment Field, Hesston, KS, 1999.

Crop Yidd? Ears or
Tillage Residue Test Matur- Heads Ledf
Crop Sequence  System  Cover! ‘99  3-Yr Wit Stand ity? Plant N*
% bu/a Ib/lbu 1000's’a  days %
Corn-wheat V-blade 36 75.0 815 58.0 19.5 59 0.96 1.86
No-till 86 69.4 746 58.0 20.8 60 0.97 1.62
LSD .05 16 NS NS NS NS NS 0.19
Sorghum-wheat  V-blade 30 86.0 1025 60.4 34.3 70 156 243
No-till 86 97.6 109.0 60.4 36.8 72 137 231
Contin. sorghum  Chisdl 22 72.1 86.7 59.7 354 71 1.32 2.19
No-till 68 70.6 83.6 59.7 35.0 71 1.22 2.13
(May)
Contin. sorghum  Chisdl 19 83.7 732 60.9 37.9 66 1.04 1.96
No-till 71 80.6 76.7 60.6 37.9 67 1.05 210
(June)
LSD .05° 12 12.6 0.6 14 15 019 0.19
Soybean-wheat V-blade 28 355 3538 132
No-till 86 337 356 132
LSD .05 16 NS NS
Main effect means for
sorghum:
Cro uence
Sorghum-wheat 58 91.8 1058 60.4 35.5 71 146 237
Contin. sorghum 45 71.4 85.2 59.7 35.2 71 1.27 2.16
(May) 45 822 750 608 379 67 1.05 2.03
Contin. sorghum 8 8.9 0.4 1.0 1 0.14 0.13
(June)
LSD .05
Tillage System
V-blade/chisdl 24 806 875 60.3 35.8 69 131 219
No-till/no-till 75 829 89.8 60.2 36.6 70 122 218
LSD .05 7 NS ---- NS NS 1 NS NS

1 Crop residue cover estimated by line transect after planting.

2 Means of four replications adjusted to 12.5% moisture (corn, sorghum) or 13% moisture (soybean).

8 Maturity expressed as follows: corn - days from planting to 50% silking; grain sorghum - number of days from planting
to half bloom; soybean - number of days from planting to occurrence of 95% mature pod color.

4 Corn upper ear leaf at late silking, sorghum flag leaf at late boot to early heading.

5 LSD'sfor comparisons among means for continuous sorghum and sorghum after wheat treatments.
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EFFECTS OF NITROGEN RATE AND SEEDING RATE ON NO-TILL
WINTER WHEAT AFTER GRAIN SORGHUM

Mark M. Claassen

SUmmary

Whesat following sorghum that had been
fertilized with 120 Ib/aof nitrogen (N) yielded an
average of 7 bu/a more than wheat following
sorghum that had received only 60 Ib/a of N.
This effect was not diminated as whest N rates
increased. A large pogtive yidd response
resulted from each 40 Ib/aincrement of fertilizer
N. Highes yidds averaging 75 bu/a were
obtained with 120 1b/aof N following 120 Ib/aof
N on sorghum. Test weight, plant height, and
plant N concentrationalsoincreased withN rate.
Contrary to expectations, whest yields tended to
be highest with seeding a 60 Ib/arather than 90
or 120 Ib/a  Although no dgificat interadion
ooccurred between ssading rate and N rate effects on
yidd, atrend toward lover average yid dswas oosaved
a the highet seding raes when N wes limiting. The
asence of ayidd bandit from incressad ssding rate
gopeared 1o be the resit of unusdly high rainfdl ad
excdlet dand edebligmat

Introduction

Rotation of winter wheat with row crops
providesdiversficationthat canad in the control
of diseases and weeds, as wdl as improve the
overdl productivity of cropping sysemsin areas
where whegt has been commonly grown. Grain
sorghum often is a preferred row crop in these
areasbecause of its drouthtolerance. However,
sorghum resdue may have a detrimental effect on
wheat because of dldopahic substances
released during decomposition. Some research
indicates that negetive effects of sorghum on
wheat can be diminished or overcome by
incressing the amount of N fertilizer as well as
the wheat seeding rate. This eqaimat wes
edablished to Sudy whedt responee to these fedors as
wdl asto the resdud from N rates on the preceding

orghum aop.
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Procedures

The experiment Site was located on a Geary
glt loam soil with pH 6.4, 2.4% organic matter,
20 Ib/aof available phosphorus (P), and 493 Ib/a
of exchangegble potassum. Grain sorghum had
been grown continuoudy on the site for a period
of years. A solit-plot design was utilized with
main plots of 60 and 120 Ib/a N rates on the
preceding sorghum crop and subplots of 0, 40,
80, and 120 Ib/a of N on wheat in factoria
combination with seeding rates of 60, 90, and
120 Ib/a. Pioneer 8500 grain sorghum was
planted at 38,100 seeds/a in 30-inch rows on
May 20 and harvested on September 10, 1998.
Soil was sampled to a depth of 2 ft to determine
resdua N shortly after sorghum harvest. TheN
rates were gpplied as ammonium nitrate on
September 19. Variety 2137 was planted into
undisturbed sorghum stubble with a no-till arill
equipped with double-disk openers on 8-inch
gacing and P,Os5 at 37 Ib/awas banded in the
seed furrow. Whole-plant wheat samples were
collected at heading to early bloom stage for
determinationof N and P concentrations. Whest
was harvested on June 28, 1999. Grain
subsamples were andyzed for N and P levels.

Results

Sorghum yidds averaged 81 and 110 bu/a
with 60 and 120 Ib/a of N, respectively. Soil
nitrate N (O to 2 ft) after sorghum differed little
between treatments, averaging 24 and 23 Ib/a
following these N rates. Abundant rains totaling
7.61 inches fell between N fertilizer gpplication
and wheat planting, and anadditional 9.57 inches
fdl during the fird 4 weeks after planting.
Precipitation was somewha below normd in
December,



February, and March, but wel above average
during the remaning months of the growing
Season.  Average temperatures were near to or
slightly above normd in the fdl, above norma
from November through February, and cooler
than normd during March through June.

Despite little measured difference in resdua
soil nitrate N following N rates on sorghum, the
resdua effect of those treatments was seen
clearly in the succeeding wheset crop (Table 4).
When averaged over whest N rates and seeding
rates, the high versus low sorghum N rate
ggnificantly increased whest plant height by 0.8
inch, whole-plant N content by 0.04%, yield by
7 buwa, and grain test weight by 0.3 Ib/bu. No
significant  interactions occurred  between
sorghum N rate and wheat seeding rate. A
ggnificant interaction between sorghum N rate
and wheat N rate occurred only for whest plant
N. Thiswasnoted asincreased N concentration
in response to 120 Ib/a of N fertilizer following
the highN rate on sorghum, but not after the low
N rate.

The N rate effect on wheset yield was highly
ggnificant, with large increases

29

resulting fromeach 40 Ib/aincrement. Topyidds
of 75 bu/a were obtained with 120 Ib/a of N
folowing 120 Ib/a of N on sorghum. Test
weight, plant height, and plant N concentration
(low because of late sampling) also increased
with N rate. Plant P concentration and grain
protein were highest a the zero N rate, reflecting
the dilution effect of greater plant growth and
higher yidds that resulted from fertilizer
gpplication.

The anticipated pattern of positive seeding
rate effect on whesat yield did not occur because
of unusudly highfall precipitation, which resulted
in complete stand establishment and likely a
diminished aldopathic effect of sorghum residue.
Contrary to expectations, whest yiddstended to
be highest withseeding at 60 1b/a, rather than 90
or 120 Ib/a.  Although no sgnificant interaction
occurred between seeding rateand N rate effects
onyidd, atrend toward lower average yields a
the highest seeding rates was observed at the
lowest levels of N fertilizer. Seeding rate did not
affect plant height, plant N, or grain test weight.
Plant P decreased dightly at the highest seeding
rate. Grainproteinincreased dightly with seeding
rate.



Table 4. FEffects of nitrogen and seeding rates on no-till winter wheat after grain sorghum, Hesston, KS, 1999.

Sorghum Whesat Seeding Bushel Plant Plant Plant Grain
N Rate! N Rate Rate Yield Wt Ht N2 p? Protein®
Ib/a bu/a Ib inch %
60 0 60 19.6 58.5 24 .83 .23 104
20 15.2 58.6 24 .86 22 114
120 14.3 58.7 23 .80 21 11.3
40 60 31.9 58.8 29 74 .19 10.2
20 28.5 58.9 27 .79 .20 104
120 30.8 58.8 28 74 .18 10.2
80 60 55.8 59.5 33 .75 A7 10.2
0 51.9 59.2 32 .73 A7 9.5
120 48.2 59.3 33 .78 .15 10.2
120 60 69.4 60.0 35 .87 17 10.1
0 69.4 59.9 35 .83 A7 10.2
120 68.0 59.9 35 .82 .16 10.7
120 0 60 22.2 58.8 25 .79 22 10.8
0 20.6 58.9 25 .80 .23 11.3
120 19.0 58.9 24 .81 21 11.2
40 60 40.0 59.5 30 77 .20 10.0
90 36.4 59.3 30 .78 .20 10.1
120 39.2 59.3 30 .76 .18 10.5
80 60 61.8 59.7 33 .87 .18 9.8
90 59.9 59.8 33 .81 17 10.0
120 59.5 59.6 33 .79 .18 10.1
120 60 75.5 60.0 35 .98 17 10.4
90 75.8 60.1 35 .99 17 10.5
120 73.5 60.3 35 .91 17 10.8
LSD .05 5.8 0.46 1.8 12 .025 0.78
Means:
Sorghum N Rate
60 419 59.2 30 .80 .18 10.4
120 48.6 59.5 31 .84 .19 10.5
LSD.05 3.9 0.09 0.4 .04 NS NS
N Rate
0 185 58.7 24 .82 22 11.1
40 345 59.1 29 a7 .19 10.3
80 56.2 59.5 33 .79 17 10.0
120 71.9 60.0 35 .90 A7 10.5
LSD .05 24 0.19 0.7 .04 .009 .32
Seed Rate
60 47.0 59.3 30 .83 .19 10.2
0 447 59.3 30 .83 .19 10.5
120 4.1 59.3 30 .80 .18 10.7
LSD .05 2.1 NS NS NS .008 0.27

1N applied to preceding sorghum crop.
2 Whole plant nutrient levels at heading to early bloom.
% Protein calculated as %N x 5.7.
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EFFECTS OF TERMINATION METHOD OF HAIRY VETCH WINTER
COVER CROP AND NITROGEN RATE ON GRAIN SORGHUM

Mark M. Claassen

SUmmary

Nitrogen (N) response of sorghum grownin
the second cyde of a vetch-sorghum-whest
rotation was compared with that of sorghumin
a sorghum-whest rotation at N rates of 0 to 90
Ib/a. Vetch was terminated by tillage (disking)
or herbicides (no-till). Heavy ranfdl after hairy
vetch planting resulted in little or no fal growth.
After winter reseeding, hairy vetch established
stands late and produced an average of 1.18
ton/a of dry matter by mid-June. The average
potentia amount of N to be minerdized for use
by the sorghum crop was 701b/a. However, in
the absence of fertilizer N, the cover crop faled
to increese sorghum leaf N. Also, when
averaged over dl N rates, sorghum leaf N
concentrationdid notincrease where hairy vetch
was included in the rotation. On average, N
rates tended to increase leaf N up to 60 Ib/a.
This occurred notably in no-till sorghum after
vetch and in sorghum without a cover crop. In
sorghum after disked vetch, leaf N reached a
maximum at 30 Ib/a of fetilizer N. Averaged
across N rates, sorghum yields declined by 8.3
bu/a following hairy vetch.  The man dfet of N
rée on gan yidd wes sgificat. Maxdimum yidds
oocurred with 60 I/ain sorghum without acover agp
and in NT sorghum diter veich, wheress no sgnificant
yidd increese cocured with inoeedng N rdes in
orghum dter disked veich

Introduction

Interest in the use of legume winter cover
crops has been rekindled by concerns for soil
and water conservation, dependency on
commercid fertilizer, and maintenance of solil
quaity. Hairy vetchisagood candidatefor the
cover crop role, becauseit can be establishedin
the fdl when water use is reduced, it has
winterhardiness, and it canfixsubstantia N. Ths
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expaimatwasconduded toinvedigatethefedsof hery
vetch and N fetilizer rates on the sypdly of N to the
sucosxding gran sorghum agp as well as to asess
sorghum yidd response when the vetch is temineted by
tillage vaasby hatiades

Procedures

The experiment was established on aGeary sit
loam soil with the initid planting of hairy vetch
folowing winter wheat in the fal of 1995.
Another cycle of these procedures was begun on
a second Stein the fdl of 1996. Here sorghum
was grown in 1997 after vetch had been
terminated, and the comparison again was made
with sorghum in annud rotationwith whesat done.
Wheat was planted without tillage into sorghum
shortly after harvest and later top-dressed with
the same N rates that had been applied to the
preceding sorghum crop. After wheat harvest,
volunteer whest and weeds were controlled with
Roundup Ultra  In this second cyde of the rotetion,
hary veich pas weare nofill planted & 31 Iain 8inch
rowswith agrain diill equipped with doule dik openers
on October 27, 1998 ad replated & 40 Ib/a on
Feruary 19, 1999, One st of vetch plois was
taminated by dsking on e 15,  Hairy veich in a
sood s of plats wes teminged & thet time with
Roundup Ultra + 24D ¢ + Bawvd (1 gt + 15 pt
+025 pifd). Weads were contrdlled with tillage in plats
without heiry veich

Vetch forage yidd was determined by
harvesting a 1-sg-marea from each plot on June
14, 1999. Nitrogen fetilizer treatments were
broadcast as ammonium nitrate on June 30. Al
plotsreceived 35 Ib/aof P,Os, which wasbanded
as 0-46-0 at sorghum planting. Pioneer 8505,
treated with Concep 1ll safener and Gaucho
insecticide, was planted after a rain delay at
goproximately 42,000 seeds/a on July 6, 1999.
Weeds were controlled with a



preemergence application of Dud Il + AAtrex
4L (1 gt + 0.5 pt/a). Gran sorghum was
combine harvested on October 29.

Results

Wet conditions prevented timdy planting of
hairy vetch. Excessve ranfdl shortly after
planting resulted in little or no vetch emergence
in the fdl. Replanting during the winter
enhanced the uniformity of stands, which
eventudly established and produced a late-
developing cover crop. Hairy vetch was
beginning to bloom at the time of termingtion in
June. Vetchdry matter yield averaged 1.18
ton/a, and N content was 2.99% (Table 5).
The average potentid amount of N to be
minerdized for use by the sorghum cropwas 70
Ib/a. Disking to terminate hairy vetch growth
did not adversdy affect soil moisture a the
surface because of subsequent rains, which
ultimately delayed planting. However, sorghum
standsafter vetchaveraged 1,600 plants/afewer
than stands where no cover crop had been
grown. Drouth stress occurred at varying
degrees between late July
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and early September. When averaged over N

rates, hary vetch did not result in higher N

concentrations of sorghum flag leaves at boot to

early heading stages. When averaged over cover

crop/tillage systems, N rates tended to increase
leaf N up to 60 Ib/a, but more notably in no-till

sorghum after vetch and in sorghum without a
cover crop.  In sorghum after disked vetch, leaf
N reached a maximum at 30 Ib/aof fertilizer N.

Grain sorghum meaturity (days to haf bloom)
was not affected by any of the treatments. The
number of heads per plant increased dightly with
60 and 90 Ib/a of N versus lower fertilizer rates.
Sorghum without a cover crop and sorghum after
disked vetch had adightly higher head/plant ratio
than NT sorghum after vetch. When averaged
over N rates, hairy vetch lowered sorghum yields
by 83 bua The main effect of N rate on grain
yidd was dgnificant. Maximum yields occurred
with 60 Ib/ain sorghum without a cover crop and
iINNT sorghum &fter vetch, whereas no sgnificant
yield increase occurred with increasing N ratesin
sorghum after disked vetch.



Table 5. Effects of hairy vetch cover crop, termination method, and N rate on grain sorghum after wheat,

Harvey County Experiment Field, Hesston, 1999.

Grain Sorghum
Cover Crop/ N Veich Yield? Gran  Bushd Haf? Heads/ Ledf
Termination Rate! Forage N Yidd Wt Stand  Bloom Plant N*
1000's
Ib/a ton/a Ib bu/a Ib la days no. %
None 0 -- -- 86.3 59.2 38.2 59 1.1 2.52
30 -- -- 90.2 59.4 37.2 58 1.1 2.45
60 - - 99.1 59.4 36.7 59 1.2 271
90 -- -- 98.8 59.2 35.3 59 1.3 2.67
Vetch/Disk 0 0.90 55 86.8 59.4 36.0 59 1.1 2.52
30 1.32 80 87.3 58.9 36.3 59 1.1 2.65
60 1.26 70 88.1 59.1 33.6 59 1.3 2.64
90 112 63 87.9 59.0 34.6 59 1.2 2.53
Vetch/No-till 0 150 92 72.8 58.2 35.5 59 1.0 2.39
30 1.13 67 81.4 58.9 34.3 59 11 257
60 1.26 71 91.6 58.7 35.3 59 1.2 2.67
90 0.97 58 87.1 58.4 35.9 58 1.2 2.61
LSD .05 NS NS 13.0 0.71 3.0 NS 0.1 NS
LSD .10 NS NS NS 0.21
Means:
Cover Crop/
Termination
None -- - 93.6 59.3 36.8 58 1.2 2.59
Vetch/Disk 1.15 67 87.5 59.1 35.1 59 1.2 2.58
Vetch/No-till 121 72 83.2 58.6 35.3 59 1.1 2.56
LSD .05 NS NS 6.5 0.35 15 NS NS NS
LSD .10 NS NS NS NS NS
N Rate
0 1.20 73 82.0 58.9 36.5 59 11 2.48
30 1.22 74 86.3 59.1 35.9 58 1.1 2.56
60 1.26 71 92.9 59.1 35.2 59 1.2 2.67
Q0 1.04 60 91.3 58.9 35.3 59 1.2 2.60
LSD .05 NS NS 7.5 NS NS NS 0.07 NS
LSD .10 NS NS NS NS NS 0.12

1N applied as 34-0-0 on June 30, 1999.

2 Oven dry weight and N content on June 14, 1999.

3 Days from planting (July 6, 1999) to half bloom.
4 Flag leaf at late boot to early heading.
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RES DUAL EFFECTS OF HAIRY VETCH WINTER COVER CROP
AND NITROGEN RATE ON NO-TILL WINTER WHEAT AFTER
SORGHUM

Mark M. Claassen

Summary

Wheat production was evduaed in the
second cycle of annua wheat-sorghum and
wheat-vetch-sorghum  rotations.  Treatment
variablesincluded disk and herbicide termination
methods for hairy vetch as well as N fertilizer
rates of 0to 90 Ib/a. Resdud soil nitrate N was
greatest after sorghum following hary vetch
terminated by disking, primarily at the 90 Ib/aN
rate. Both hairy vetch and N rate sgnificantly
increased whest yidd. At O Ib/a of fertilizer N,
the resdud effect of hairy vetchincreased wheat
yidds by 29 and 15 bwa in disk and no-till
sysems, respectively. These resdua vetch
benefitswere equivaent to thosefrom35 and 16
Ib/a of fertilizer N. In wheat after sorghum
without vetch, each 30 Ib/aincrement of fertilizer
N ggnificatly increased yield. The trend
suggested that yields had not exceeded the
maximum & 90 Ib/a of fertilizer N. Inwheet dter
veldhrsorghum, yidds dso inceesed with increesing
fetilizar N, but gopeared to be dosa to amaximum a
60 Iblacf N.

I ntroduction

Hairy vetch can be planted in September
fallowing wheat and used as awinter cover crop
ahead of gran sorghum in an annud whest-
sorghumrotation. Soil erosion protection and N
contribution to the succeeding crop(s) are
potentia benefits of including hairy vetch in this
cropping syssem. The amount of N contributed
by hairy vetch to grain sorghum has been under
invedigation. The longer-termbenefit of vetch in
the rotation is dso of interet. This expeaiment
ocondudes the ssoond cyde of the aop ratation inwhich
the resdud dfedts of vetch and N fetilizer rates weare

messured in tams of <0l N aswel as N upteke ad
yidd of whet.

Procedures

The experiment was established on a Geary
glt loamsoil with theinitid planting of hairy vetch
folowing winter wheat in the fal of 1995.
Sorghum was grown in 1996 with or without the
preceding cover crop and fertilized with N rates
of 30, 60, or 90 Ib/a or not fertilized. Winter
wheat was no-ill planted in 8-inch rows into
sorghum subbleinthe fall of 1996. Inthe ssood
oyded theratation, hry veich platswere sseded & 20
Iaiin 8inch rows on Sgptember 16, 1997. Vduntss
wheet wes contrdlled by an April goplication of Fusilede
DX + agp ol conoatrae (10 azia+ 1% ). Onesst
o vetch plats wes teminated by dising on May 14.
Hary vetchin assoond st of platswestamineted & thet
time with Roundup Ultra+ 24-D ¢ (1 ot + 1.5 pt/a).

Vetch forage yidd was determined by
harvesting a 1-sg-mareafromeach plot on May
13, 1998. Nitrogen fetilizer trestments were
broadcast as ammonium nitrate on June 11,
1998. All plotsreceived 35 Ib/a of P,Osg, which
washbanded as 0-46-0 at sorghum planting. After
aran dday, Pioneer 8505 was planted in 30-
inch rows at approximately 42,000 seeds/a on
June 29, 1998. Weeds were controlled with a
preemergenceapplicationof Microtech+ AAtrex
90 DF (2.5 gt/a+ 0.28 Ib/d). Grain sorghum
was combine harvested on October 24. After a
rain delay, soil was sampledto adepthof 2 ft on
November 23. Variety 2137 winter wheat was
noill planted in 8-inch rows into sorghum
stubble on November 24, 1998, at 120 Ib/awith
32Ibla



of P,O; fetilizer banded inthe furrow. Fertilizer
N was broadcast as 34-0-0onMarch 17, 1999,
a rates equa to those applied to the prior
sorghum crop. Wheat was harvested on June
29.

Results

Hairy vetch terminated in mid-May, 1998
produced an average of 1.64 ton/a of dry matter,
yielding 94 Ib/a of N potentidly available to the
sorghum that followed (Table 6). However, the
contribution of vetchto theyidd of sorghum was
equivaent to gpproximately 30 Ib/aof fertilizer N.
Prior hairy vetch cover crop/termination method
aswdl asN rates sgnificantly affected soil nitrate
N (0 to 2 ft) a the time of wheat planting.
Averaged over N rates, soil nitrate N averaged
about 9 Ib/a greeter after disked vetch-sorghum
than after no-till vetch-sorghum or sorghum
without a cover crop. Following sorghum without
acover crop and sorghum after disked vetch, N
fertilizer a the 90 Ib/arateincreased resdud soil
nitrate N but had no significant effect on oil N in
no-till sorghum after vetch.
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At Olb/aof fertilizer N, the residud effect of
hairy vetch increased wheet yidds by 29and 15
bwa in disk and no-ill systems, respectively.
Theseresdua vetch benefits were equivdent to
those with 35 and 16 Ib/a of fertilizer N.
Averaged over N rates, hairy vetch in these
systems accounted for yield increases of 14 and
8 bu/a, respectively. In wheet after sorghum
without vetch, each 30 Ib/aincrement of fertilizer
N dgnificantly increased yidd. The trend
suggested that yields had not exceeded the
maximumat 90 Ib/a of fertilizer N. Inwhest after
vetch-sorghum, yields aso increased with
increasing fertilizer N, but appeared to be closer
to amaximum at 60 Ib/aof N.

Vetchtrestmentsaveraged over N rates had
no sgnificant resdud effect onwhest test weight,
but tended to increase plant N and grain N
dightly. Nitrogen ratesincreased plant N manly
a 60 and 90 Ib/a, but decreased grain N
somewhat a 30 and 60 Ib/a.



Table 6. Residual effects of hairy vetch cover crop, termination method, and N rate on no-till wheat after
grain sorghum, Harvey County Experiment Field, Hesston, KS, 1999.

. Wheat
Sorghum Initial
Cover Crop/ N Vetch Yidd® Yidd Sail Bushel Plant  Gran
Termination Rate? Forage N 1998 NO,-N*  Vidd Wit N° N
Ib/a ton/a Ib bu/a Ib/a bu/a Ib % %
None 0 -- -- 66.6 8 18.3 60.2 09 192
30 - -- 77.9 12 45.8 60.0 102 172
60 -- -- 80.3 16 60.3 59.8 112 176
90 -- -- 79.1 20 73.8 59.6 147 189
Vetch/Disk 0 189 119 79.6 18 47.1 60.7 1.00 1.90
30 1.36 78 66.6 19 62.1 60.1 119 176
60 1.95 106 77.9 19 71.3 60.0 133 188
90 157 77 79.8 36 71.6 59.5 153 203
Vetch/No-till 0 1.88 110 77.1 13 32.8 60.7 101 195
30 1.75 107 72.5 15 58.5 60.3 110 179
60 1.56 85 81.4 14 68.6 60.2 126 181
90 1.35 77 70.4 17 71.3 59.5 157 195
LSD .05 NS NS NS 9.6 6.7 0.51 019  .095
Means:
Cover Crop/
Termination
None -- -- 76.0 14 49.5 59.9 114 182
Vetch/Disk 1.69 95 76.0 23 63.0 60.1 126 189
Vetch/No-till 1.63 95 75.4 15 57.8 60.2 123 187
LSD .05 NS NS NS 4.8 3.3 NS 0.10  .047
N Rate
0 1.88 115 74.5 13 32.7 60.5 099 192
30 1.56 93 72.3 15 55.5 60.1 110 176
60 1.75 96 80.0 16 66.7 60.0 124 181
90 1.46 77 76.4 24 72.3 59.5 152 196
LSD .05 NS NS NS 55 3.9 0.30 011  .055

! Hairy vetch planted in mid-September, 1997 and terminated the following spring.
2N applied as 34-0-0 June 11, 1998 for sorghum and March 17, 1999 for wheat.
3 Oven dry weight and N content just prior to termination.

4 Mean nitrate nitrogen at 0 - 2 ft depth on November 23, 1998.

> Whole-plant N concentration at early heading.
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EFFECTSOF EARLY HARVEST PLANT GROWTH REGULATORS
ON GRAIN SORGHUM

Mark M. Claassen

Summary

Early Harvest TST seed treatment at 2.8 oz
of dry product (talc)/cwt resulted in an averages
of gpproximately 3,350 plants’a more than Early
Harvest PGR applied at 2 flud oz/cwt and 3,950
plant/a more than the untreated check. Each of
the three gran sorghum hybrids evaduated
responded gmilaly. Ealy Harvest seed
treatments had no effects on plant dry weght at
39 DAP, days to hdf bloom, plart height, or
headgplant. ~ Nether Early Havest seed
treatments nor fdliar trestment affected yield or
test weight of grain sorghum.

I ntroduction

Ealy Harvet PGR and Early Harvest TST,
registered by NutraChem, Inc. and distributed by
Griffin Corporation, are plant growth regulators
that contain three essentia hormones (cytokinins,
gibberdlic acid, and indole butyric acid). These
hormones affect various aspects of plant growth,
such as seed germindtion, cdl divison, cdl
differentiation, root formation and development,
shoot eongation, and flowering. Thisexperiment
was conducted 1) to determine if these plant
growth regulators applied to early-planted grain
sorghum as seed trestments would  enhance
gand establishment, plant vigor, and ultimatdy
granyidd and 2) to comparethe effects of seed
trestments aone and in combination with foliar
trestment with Early Harvest PGR.

Procedures

The eqpaimat Ste wes on a Ledyamith sity day
loam sail thet hed bean argpped to continuous sorghum.
Reduoed tillege pradices weare usd for sescbed
preparation. Theareaweasfatilized with 115 Ib Nlaand
35 b BOs/a broadcest as 46-0-0 and 18-40-0 ad

incorporated in ety May.
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Three sorghum hybrids were chosen for this
experiment in order to provide arange of cold
tolerance, vegetative growth characteristics, and
meaturity. Early Harvest PGR and Early Harvest
TST were gpplied at 2 flud oz/cwt and at 2.8 oz
of dry product (tac)/cwt, respectively, to
Concep I1-treated seed. Sorghum was planted
at 48,790 seeds/a in 30-inch rows on May 11,
1999. Thestewassprayed shortly after planting
with1 g/aDud Il + 1 gt/a AAtrex4L. PFant
vigor was evauated at 22 days after planting
(DAP), and plant popul ations were determined at
28 DAP. Ten Pioneer 8505 plantg/plot were
harvested at 39 days after planting to determine
dry matter accumulation. Early Harvest PGR
aso was applied as a foliar trestment at 4 flud
oz/a a the early bloom stage. Sorghum was
harvested on October 6.

Results

Antecedent moistureledto the preparati on of
a seedbed that was somewhat cloddy at the
surface, with firm moist soil  benesth.
Temperatures were below normal during the
Soring. Excessve rainfdl in June was detrimental
to sorghum development.  Also, an unusud
infestation of sooty stripe disease occurred and
resulted in necross of lower leaves. These
factors, coupled with some drouth stress after
mid-season, contributed to reduced yields.

Pant ratings a 22 DAP showed dightly less
vigor for DeKalb 40y than for Mycogen 1506
and Pioneer 8505 (Table 7). However, no
meeningful differences in vigor ratings occurred
among PGR trestments. Early Harvest TST seed
treatment resulted inan average of goproximeately
3,350 plantsamore than Early Harvest PGR and
3,950 plant/a



morethanthe untreated check. Treatment effects Smilaly, foliar treetment with Early Harvest
did not differ ggnificantly among hybrids. PGR did not improve sorghum yidd or test
weight.
Seed treatments had no effect on plant dry
weight at 39 DAP, days to haf bloom, plant
height, heeds/plant, grain yidd, or test weight.

Table 7. Effects of Early Harvest plant growth regulators on grain sorghum, Harvey County Experiment Field, Hesston,
Kansas, 1999.

Appli- Bu Plant Half Pant  Heads/
Hybrid Treatment! cation Yield Wit Vigor Wit Stand Bloom Ht Plant

bu/e Ib score® gram’ 1000s days inch

DeKab Early Harvest Seed 36.5 74 40 11
40y PGR 43 58.7 16 --
Early Harvest Seed 58.6 14 -- 39.9 73 11 1.0
TST 48
Early Harvest Seed + 58.7 15 -- 37.0 73 42 1.0
PGR + PGR foliar 47
Early Harvest Seed + 58.6 15 -- 39.1 73 11 1.0
TST + PGR foliar 49
No Treatment 51 58.6 16 -- 36.7 73 42 1.0
Mycogen Early Harvest Seed 62 58.6 12 -- 34.8 73 48 11
1506 PGR
Early Harvest Seed 60 58.6 12 -- 36.6 75 47 11
TST
Early Harvest Seed + 49 58.6 1.0 -- 333 76 47 11
PGR + PGR foliar
Early Harvest Seed + 57 58.7 11 -- 40.0 74 48 1.0
TST + PGR foliar
No Treatment 53 58.4 14 -- 322 76 47 11
Pioneer Early Harvest Seed 56 58.2 15 39 38.7 72 43 11
8505 PGR
Early Harvest Seed 54 58.2 13 42 414 72 41 1.0
TST
Early Harvest Seed + 61 58.1 1.2 46 379 72 43 11
PGR + PGR foliar
Early Harvest Seed + 60 58.1 12 40 415 71 42 1.0
TST + PGR foliar
No 63 58.1 13 46 38.6 71 43 1.0
Treatment
LSD .05 15 NS 0.3 NS 4.0 2 3 NS
(Continued)
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Table 7. Effects of Early Harvest plant growth regulators on grain sorghum, Harvey County Experiment Field, Hesston,
Kansas, 1999.

Appli- Bu Plant Half Plant  Heads/
Hybrid Treatment! cation Yied Wit Vigor Wit Stand Bloom Ht Plant

bu/e? Ib score? gram® 1000s days inch

Means:
DeKalb 48 58.6 15 -- 378 73 41 1.0
40y
Mycogen 56 58.6 12 -- 35.4 75 a7 11
1506
Pioneer 59 58.1 1.3 -- 39.6 72 42 11
8505
LSD .05 7 NS 0.1 -- 18 0.9 14 NS
Early Harvest Seed 54 58.5 14 -- 36.7 73 43 11
PGR
Early Harvest Seed 54 58.5 13 -- 39.3 73 43 1.0
TST
Early Harvest Seed + 53 58.5 1.2 -- 36.1 73 44 11
PGR + PGR foliar
Early Harvest Seed + 55 58.4 1.3 -- 40.2 73 44 1.0
TST + PGR foliar
No Treatment 56 58.4 1.4 -- 35.8 73 44 1.1
LSD .05 NS NS NS -- 2.3 NS NS NS

t Early Harvest PGR applied as aseed treatment at 2 fluid oz/cwt or as afoliar treatment at 4 fluid oz/a at early bloom stage. Early
Harvest TST applied as a seed treatment at 2.8 oz of dry product (talc)/cwt.

2Yield adjusted to 12.5% moisture and 56 |b/bu.

®Visual score of plant vigor at 22 days after planting: 1 = normal, vigorous growth; 5 = slow, nonuniform growth.

+ Dry matter/plant at 39 days after planting.

® Days from planting to half bloom.
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GRASS HERBICIDE EFFECTS ON EARLY-PLANTED
GRAIN SORGHUM

Shannon W. Claborn, Mark M. Claassen, Richard L. Vanderlip, and David L. Regehr

SUmmary

Chloroacetamide herbicides were applied
preemergenceat norma and double useratesto
gght grain sorghum hybridstrested with the seed
safener, Concep 111, and planted in early May.
Data recorded from this study incduded injury
ratings and stand counts at 10 and 23 days after
planting (DAP), as wdl as plant height, daysto
half-bloom, heads per plant, bushd weight, and
yield. No interactions occurred between
herbicide treatments and hybrids for any
observations recorded. At 23 DAP, sorghum
injury approached a maximum of only 2% with
double rates of Duad Il Magnum, Partner,
Frontier, and Harness CR. Variation in injury
levds among hybrids were minor. Sorghum
stands differed dgnificantly among hybrids but
were reduced only by Harness CR treatments.
Yieds reflected a dgnificant hybrid effect but
were not reduced by any of the grass herbicide
treatments.

Introduction

In prior research at Hesston, grain sorghum
plantedearly inMay outperformed that plantedat
the conventiond time in June during years with
favorable seasona weather patterns. In those
experiments, unsafened sorghum seed was
planted, and Ramrod (propachlor) was applied
for preemergence grass control. Stronger grass
herbicides such as Dua, Partner, and Frontier
were avoided here to reduce the possibility of
injury to stand edtablishment under stressful
conditions of cool soil temperatures. Over time,
grass control became a greater concern in early-
planted grain sorghum because of a dower
development of plant canopy and late emergence
of weeds. This expeiment was conducted to
assess the effects of five grass herbicides applied
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a normd and double use rates on eght early-
planted grain sorghum hybrids.

Procedures

Grain sorghum hybrids were selected for this
study on the basis of genetic diversty, grower
preference, previous invedigations of cold
tolerance, and endosperm color. Grain sorghum
was grown on the site during the previous 2
years. The area was fertilized with 114 |b N/A
and 32 Ib P,O4/A broadcast in late March and
subsequently incorporated. The seedbed was
prepared with a fidd cutivator and mulch
treader. Sorghum seed treated with Concep 111
and Gaucho was planted about 1.25 inchesdeep
at 2.8 seeddft of 30- inch row on May 8, 1999.
All herbicide treatments were gpplied shortly
after planting in 20 gd/a of water with XR8003
flat-fan nozzles. Injury ratings and stand counts
were taken at 10 and 23 daus after planting
(DAP). Has wee manand free o wed
compeiition and  harvested on October 14 and 15.

Results

Sail physcd conditionat planting was good,
withadequate soil moistureinthe seed zone. Soil
temperatures were monitored at seed depth
throughout the early stages of emergence.
Temperatures during the first 10 DAP averaged
80°F for the maximum high and 58°F for the
minimum low. Theresfter until 23 DAP, average
maximum and minimum temperatures were 95°
and 65°F, repectively. Light rains measuringless
than 0.10 inchfdl on 3,7 ,8 , 9, and 16 DAP.
More subgtantial rains of 1.71, 0.35, and 1.26
inchesfdl on12, 14, and 23 DAP, respectively.
Sorghum emergence began in mid-May.

Injury ratings were made on the bads of the
gpecific herbicide injury symptoms such



as lesf maformation and discoloration. They
were ca culated by dividing the number of injured
sorghum seedlings by the number of emerged
plants (Table 8). On May 18, sorghum injury
averaged less than 1%, and no ggnificant
differencesoccurred amongherbicidetreatments.
On May 31, the average injury ratings increased
dightly to 1%. The greatest injury resulted from
the double use rates of Frontier, Harness CR,
Partner, and Dua Magnum, aswdl asthe norma
use rate of Harness CR.  Rate effects were
sgnificant with each of these herbicides except
Partner.

Hybrid effect a theinitid injury rating on 10
DAPwas not dgnificant, but the second rating 13
days later did indicatedifferencesamong hybrids.
Pioneer 8500 exhibited the highest level of injury
a 1.9%, which was gatigticaly different from dl
other hybrids except DeKab DK-40y and
Mycogen 1506. Mycogen1482 showedtheleast
amount of injury.

Sorghum populations on May 18 averaged
30,800 plants/aor 59% of the planting rate. Fina
populations on May 31 increased to 41,300
plants/a or 79% of the number of seeds planted.
Herbicide trestments did not sgnificantly affect
sorghum stands at 10 DAP. However, fina
stands were sgnificantly different. Harness CR
was the only herbicide reaulting in dgnificat
gand loss on May 31. In comparison with the
arazine check trestment, observed reductions of
6 to 8% occurred with the norma and double
rates of Harness CR, respectively.
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Hybrid effect on plant population was
consderably greater than that of herbicide
treatment. Initially, Pioneer 8699 and NC+
6B50 had the highest stand percentages, and
DeKab DK-35 had the lowest population.
However, inthe find evaluation, DeKab DK -35,
Pioneer 8500, and NC+ 6B50 had the best
dand percentages, averaging 84%. Mycogen
1482 and N. King KS 710 had the lowest find
stand percentages of 72 and 74%, respectively.

Both rates of Harness CR and the double
rate of Frontier caused very dight, but satisticaly
ggnificart, increases in the number of days to
haf-bloom (Table 9)

Plant heightswere affected by herbicides, but
differences among treatments were minimdl.
Number of heads per plant was not sgnificantly
different among ether herbicide treatments or
hybrids.

Herbicidetreatments had no sgnificant effect
on bushd weight of grain produced. Only smdl
differences in bushd weight were noted among
hybrids.

Yidd differences resuted from both
herbicide treatment and hybrid effects. None of
the grass herbicides reduced sorghum yidd in
comparison with the atrazine check. On the
other hand, significant yield increases occurred
with severd trestments, including normd rates of
Frontier and Harness CR as wdl as the double
rate of Partner. Pioneer 8500, NC+ 6B50, and
Northrup King KS 710 produced the highest
yields ranging from 69 to 72 bu/a



Table 8. Effects of grass herbicides and hybrids on injury, stand, and plant height of early-planted grain sorghum,
Harvey County Experiment Field, Hesston, KS, 1999.

Sorghum Injury Stand
Herbicide Plant
Treatment? Rate Brand Hybrid 5/18 5/31 5/18 5/31 Height
Main effects means: Ibai/a % % inch
1 Dua Magnum + Atraz 125+1.0 0.2 0.5 59 79 47
2 Dua Magnum + Atraz 25 +1.0 0.3 1.7 59 81 46
3 Partner + Atraz 25 +1.0 0.3 1.2 61 81 46
4 Partner + Atraz 50 +1.0 0.3 1.8 59 78 47
5 Ramrod + Atraz 40 +1.0 0.2 0.2 60 82 46
6 Ramrod + Atraz 8.0 +1.0 0.4 0.1 59 80 a7
7 Frontier + Atraz 1.25+10 0.2 0.4 60 81 47
8 Frontier + Atraz 25 +10 0.2 2.1 61 78 47
9 HarnessCR + Atraz 1.8 +1.0 0.2 14 58 75 46
10 Harness CR + Ataz 36 +1.0 0.5 1.9 59 74 46
11 Atrazine 1.0 0.3 0.3 57 80 46
LSD .05 NS 0.8 NS 35 0.6
DeKalb DK-35 0.1 1.0 51 84 45
DeKab DK-40y 0.2 14 61 75 46
Mycogen 1482 0.4 0.5 57 72 45
Mycogen 1506 0.1 1.3 61 77 51
NC+ 6B50 0.4 0.8 63 84 a7
N. King KS 710 0.5 0.7 57 74 42
Pioneer 8699 0.3 0.8 64 82 48
Pioneer 8500 0.4 19 60 85 47
LSD .05 NS 0.6 4.2 3.0 0.5

!Note: Harness and Harness CR arenot currently labeled for grain sorghum.
Formulations: Aatrex 90 DF, Dua Il Magnum 7.64 EC, Frontier 6.0 EC, Harness CR 3.8 L, Partner 65 DF, and Ramrod 4L.
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Table 9. Effects of grass herbicides and hybrids on maturity and yield of early-planted grain sorghum, Harvey County
Experiment Field, Hesston, KS, 1999.

Herbicide Sorghum Yied Bushel Half Heads/
Treatment? Rate Weight Bloom Plant
Brand Hybrid

Main effects means: Ibai/a bu/a b DAP
1 Dua Magnum + Atraz 1.25+1.0 61 59.7 74 11
2 Dua Magnum + Atraz 25 +1.0 64 59.6 74 11
3 Partner + Atraz 25 +10 62 59.6 74 1.1
4 Partner + Atraz 50 +1.0 68 59.6 74 1.2
5 Ramrod + Atraz 40 +1.0 66 59.6 73 11
6 Ramrod + Atraz 8.0 +1.0 66 59.6 73 12
7 Frontier + Atraz 1.25+10 69 59.7 74 1.1
8 Frontier + Atraz 25 +10 63 59.8 75 1.1
9 Harness CR + Atraz 18 +10 66 59.7 75 11
10 Harness CR + Ataz 36 +1.0 61 59.7 76 11
11 Atrazine 1.0 61 59.6 74 11
LSD .05 4.3 NS 0.7 NS
DeKalb DK-35 61 59.7 73 1.2
DeKab DK-40y 58 59.7 75 11
Mycogen 1482 59 59.3 75 11
Mycogen 1506 65 59.4 76 1.0
NC+ 6B50 70 59.4 73 11
N. King KS 710 69 59.9 75 1.2
Pioneer 8699 62 60.0 71 1.2
Pioneer 8500 72 59.8 74 1.2
LSD .05 37 0.1 0.6 NS

!Note: Harness and Harness CR arenot currently labeled for grain sorghum.
Formulations: Aatrex 90 DF, Dua Il Magnum 7.64 EC, Frontier 6.0 EC, Harness CR 3.8 L, Partner 65 DF, and Ramrod 4L.
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HERBICIDES FOR WEED CONTROL IN GRAIN SORGHUM

Mark M. Claassen

Summary

Twenty-three herbicide trestments were
evaluated for crop tolerance and weed control
efficacy in gran sorghum. Weed competition
conssted of dense populaions of Pamer
amaranth and large crabgrass. All treatments
except Paramount aone postemergenceprovided
good to excdlent control of PAmer amaranth.
Soil-gpplied treatments gave the best control of
large crabgrass. However, because of heavy
ranfdl after planting, preemergence herbicides
for grass control were dightly better thanpreplant
incorporated treatments. Paramount
postemergence had little apparent effect onlarge
crabgrass. Herbicide trestments, except for
Paramount a one, Sgnificantly increased sorghum
yidds by 74 bu/a in comparison with the
untrested check. Yield differences generdly
were not Sgnificant among treatments providing
good weed control.

I ntroduction

Atradre hes ben a vasdle ood-dfedive
hahidde for bath preamergence and podemagance
weed contrd in grain sorghum for along peiiod o time:
Howeve, df-target movemant of drazine under oatan
condtions hes raisd emvironmeanid concams A few
neve dtamdives to arazne have been markeied in
recat years This expaimat wes conduded to
evdugte vaious Sandard trestments in comperison with
OmMeneve produds or produdt fomulaionsaswl as
heiadecombinaionsthet might providegregter fledhlity
for gowers

Procedures

Spring oats were grown on the experiment
gtein 1998. The soil wasa Geary gt loam with
pH 7.1 and 2.7% organic matter. Fertilizer
nitrogen was applied at 105 Ib/a as 46-0-0 on
May 19. Weed seed was broadcast over the

area to enhance the uniformity of weed
populations. Pioneer 8505 with Concep I
safener and Gaucho insecticide seed trestment
was planted at approximately 42,000 seedgain
30-inch rows on June 15, 1999. Seedbed
condition was excedlent. All herbicides were
broadcast in 20 ga/a of water, with three
replications per treatment (Table 10).
Preemergence (PRE) applications were made
shortly after planting with X R8003flat fannozzles
a 18 ps. Postemergence treatments were
gpplied with the same equipment and setting on
July 8 (EPOST) or on July 21 (POST). The
EPOST treatments were gpplied to 0.5- to 5-
inch Palmer amaranth and 0.5- to 3-inch large
crabgrass in 8inch sorghum. The POST
herbicides were applied to 1- to 7-inch PAmer
amaranth in 24-inch sorghum. Plots were not
cultivated. Crop injury and weed control were
rated twice during the growing season. Sorghum
was harvested on October 27.

Results

Ranfdl totaed about 1 inch during the 2
weeks before planting. Light rain interfered with
gpplicationof treetments 7 through 10 and 12 by
causng some il to gick on tractor wheels.
More than 0.5 inch of rain fdl within hours after
planting and PRE herbicide gpplication. A
16-day wet period followed in which total
rainfdl exceeded 6.5 inches. Dense populaions
of Pdme amaranth and large crabgrass
emerged. Slight injury associated with
preplant-incorporated (PPI) or PRE applications
of Guardsman as well as POST Peak did not
appear to be meaningful (Table 10).

Paramount done EPOST falled to contrd PAmer
amaath Howeve, dl ahe trestmats induding
Paanout + arazine EPOST, provided good to
exadlet conrd of this oedes Crabgrass contrd wes
good to exadlet with dl sail-goplied trestments but



tended to be dightly love with PR Guardsmen ad
Biogp Il Magnum. Presumebly this resulted from  the
heavy ranfdl after gpplication. Paramount EPOST

average of 74 bu/a in comparison with the
untreated check. Drouth stressaccentuated yield
vaidionacrossthe site. Yield differencesamong

had little or no activity on[pl crabgrass. treatments providing good weed control
Herbicide treatments, except for Paramount generdly were not Sgnificant.
aone, dgnificantly increased sorghumyidd by an
Table 10. Weed control in grain sorghum, Harvey County Experiment Field, Hesston, KS, 1999.
Product Lacd Paam®
Injury®  Control  Control
Herbicide Treatment Form Rate/a Unit Timing 7121 8/19 8/19 Yied
% % % bu/a
1 Bicepll Magnum 55F 2.33 Qt PPI 0 91 97 99
2 Guardsman 5F 2 Qt PPI 4 87 o] 107
3 Bicepll Magnum 55F 16 Qt PRE 0 99 100 110
4 BicepLitell Magnum 6F 15 Qt PRE 0 100 100 101
5  Guardsman 5F 175 Qt PRE 3 95 99 104
6 Laia 4F 3 Qt PRE 0 94 100 98
7  Dud Il Magnum 7.62 EC 133 Pt PRE 0 96 98 102
Peak + 57 WG 0.75 Oz POST
CcOoC 1 Qt POST
8 Frontier 6 EC 1.67 Pt PRE 0 92 98 107
Peak + 57 WG 0.75 Oz POST
CcOoC 1 Qt POST
9 BAS656 6 EC 1 Pt PRE 1 97 99 101
Peak + 57 WG 0.75 Oz POST
coc 1 Qt POST
10 Dua Il Magnum 7.62 EC 133 Pt PRE 0 97 100 110
Peak + 57 WG 0.5 Oz POST
AAtrex + 4F 15 Pt POST
COC 1 Qt POST
11 BicepLitell Magnum 6F 15 Qt PRE 0 100 100 115
Peak + 57 WG 0.5 Oz POST
AAtrex + 4F 15 Pt POST
COC 1 Qt POST
12 Duad Il Magnum 7.62 EC 133 Pt PRE 0 98 100 112
Peak + 57 WG 0.25 Oz POST
AAtrex + 4F 15 Pt POST
CcOoC 1 Qt POST
13 Bicep Litell 6F 15 Qt PRE 0 99 100 108
MagnumPeak + 57 WG 0.25 Oz POST
AAtrex + 4F 15 Pt POST
coc 1 Qt POST
14 Dua Il Magnum 7.62 EC 117 Pt PRE 0 95 96 111
Peak + 57 WG 0.75 Oz POST
COC 1 Qt PO!
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Table 10. Weed contral in grain sorghum, Harvey County Experiment Field, Hesston, KS, 1999.

Product Lacg Paam®
Injury®  Control  Control
Herbicide Treatment® Form Rate/a Unit Timing 7/21 8/19 8/19 Yied
% % % bu/a
15 Dud Il Magnum 7.62 EC 117 Pt PRE 0 94 100 113
Peak + 57 WG 05 Oz POST
AAtrex + 4F 2 Pt POST
cocC 1 Qt POST
16 Dua Il Magnum 7.62 EC 117 Pt PRE 0 95 96 111
Peak + 57 WG 05 Oz POST
Buctril + 2EC 1 Pt POST
NIS 0.25 %VN  POST
17 Dud Il Magnum 7.62 EC 117 Pt PRE 4 97 100 108
Peak + 57 WG 05 Oz EPOST
2,4-D Ester + 3.8EC 0.53 Pt EPOST
NIS 0.25 %VN  EPOST
18 Dud Il Magnum 7.62 EC 117 Pt PRE 0 94 99 79
Peak + 57 WG 05 Oz POST
Banvel + 4EC 0.25 Pt POST
NIS 0.25 %VN  POST
19 Dua Il Magnum 7.62 EC 117 Pt PRE 0 96 100 105
Peak + 57 WG 05 Oz POST
AAtrex + 4F 15 Pt POST
CcocC 1 Qt POST
20 Paramount + 75 DF 5.33 Oz EPOST 0 0 7 19
28% N + 1.25 %VN  EPOST
CcocC 1.25 %VN  EPOST
21  Paramount + 75 DF 533 Oz EPOST 0 0 95 92
AAtrex + 4F 2 Pt EPOST
28% N + 1.25 %VN  EPOST
cocC 1.25 %VN  EPOST
22 Dual Il Magnum 7.62 EC 117 Pt PRE 0 97 98 96
Permit + 5SWG 0.67 Oz POST
cocC 1 Qt POST
23 Dual Il Magnum 7.62 EC 117 Pt PRE 0 97 100 116
Permit + 7SWG 0.67 Oz POST
AAtrex + 4F 15 Pt POST
cocC 1 Qt POST
24 24 No Treatment 0 0 0 30
LSD .05 1 4 4 21

! Note: BAS 656 is currently not labeled for grain sorghum. COC = Farmland Crop Oil Plus. NIS = Pen-A-Trate I
nonionic surfactant. UAN = 28% urea ammonium nitrate fertilizer.

2 PPl = preplant incorporated with field cultivator on June 15. PRE= preemergence on June 15; EPOST = early
postemergence 22 DAP.; POST = postemergence 35 DAP.

3 No injury occurred from subsequent POST treatments.

4 Lacg =large crabgrass.

5 Paam = Palmer amaranth. Weed population included some redroot pigweeds.
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GRAIN SORGHUM RESPONSE TO SIMULATED DRIFT OF
PURSUIT, LIBERTY, ROUNDUP, AND POAST HERBICIDES

Mark M. Claassen and Kassim Al-K hatib

SUmmary

Soybean herbicides at levds ranging from
1/100 to 1/3 of ther labeled rates (LR) were
gpplied to 8- to 12-inch grain sorghum in early
July.  Symptoms and their severity differed
ggnificantly among treatments. None of these
herbicidesat 1/33 LR or lesssgnificantly affected
sorghum. At /10 LR, only Pursuit and Roundup
impacted yields, with reductions of 30% and
17%, respectively. The 1/3 LR of these
herbicides caused the greatest injury and largest
yidd losses of 77% and 99%, respectively.
Liberty and Poast at 1/3 LR reduced yidds by
37% and 8%, respectively.

I ntroduction

Herbicide drift is a problem in many areas
when winds preval a the time of spray
gpplication or other environmenta conditions
exig that favor volailization and redeposition.
Because grain sorghum often is grown in close
proximity to soybean, the potentia for injury to
sorghum fromsoybean herbicidesis animportant
concern. Many soybean herbicides affect grain
sorghum at extremdy low rates. Currently, little
information is available concerning the effect of
low levels of soybean herbicides on sorghum, in
terms of symptoms produced as well as yied
response. This experiment was conducted at
Hesston and severa other Kansas locations in
1999 to evduate sorghum injury symptoms and
yidd fallowing application of low rates of four
soybean herbicides.

Procedures

The ste was located on a Geary St loam
s0il. Pioneer 8505 grain sorghum was planted in
30-inch rows at 45,000 seeds/a on June 10,
1999. Weeds were controlled with a
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preemergence application of Dud 11 + AAtrex
4L (1qt/a+ 1qt/a). Onduly 7, sorghumat 8- to
12-inch haght was treated with 1/100, 1/33,
1/10, and 1/3 of the labeled rate (LR) of Pursuit,
Liberty, Roundup, and Poast gpplied in 20 gd/a
of water with XR8003 flat fan nozzles at 18 pg.
Control plots received no herbicide. These
goplications were based on an LRs of 0.063,
0.36, 1.0, and 0.15 Ib a/a for the respective
herbicides. The experimentd desgnwasa solit-
plot with four replications. Poast was applied
with 1% v/v crop ail concentrate, and all other
trestments included  0.25% v/v nonionic
surfactant.  Injury symptoms and recovery were
evaluated on a scale of O (no injury) to 100
(complete kill) by visud score at 2, 4, and 8
weeks after treetment (WAT). Plant population,
height, and yidd were determined a maturity.
Sorghum was harvested on October 26.

Results

Winds ddayed herbicide gpplication,
resulting in treestments targeting somewhat larger
sorghum than intended. Madure conditions before
ad dte goliction favored hahidde uptke by
sorghum.  Large hehidde and rate effeds as well as
hahidde x rae interactions were cosarved. (Teble 11).
Inury scoresweare highest & 2 WAT and dedined over
timewith dl tresments exoqt the highest retes of Puraut
and RounaLp.

Pur suit

At /100 ad ¥B LR, Rurauit caussd no sorgum
inuy. However, Sgnificat inury wesdosaved a higher
raes Symplomswereduntingand ledf dlorossat 1/10
LR Savedintingdongwith ledf purpling and nexods
plussgnificant sand redudion of 11% ooourred with 1/3
LR Pusit a& 1/10 ad 1/3 LR caussd mgor yidd
losesof 30%



and 7%, repedtivdy. Gran test weight decressad by
Mooy & 13LR

Liberty

The /100 LR and 1/33 LR Liberty
treatments resulted in no injury symptoms in
sorghum. At /10 LR, dight injury in the form of
leaf chlorosis was noted, but, aswithlower rates,
yidd was not affected. The highest rate of
Liberty produced stunting, leaf chloross, and
necross. Stands declined 6% and plant heights
were reduced by 15% with /3 LR. Also, yidd
losswas highly significant at 37%, and grain test
weight declined by 4%.

Roundup

Roundup at 1/100 LR and 1/33 LR had no
goparent effects on sorghum. The1/10LR
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trestment caused leaf chlorossand necross but
had few or no effects on plant height and stands.
However, yield declined by 17 % at thisrate.
At /3 LR, essentidly al sorghum was killed.

Poast

Poast had no sgnificat effects on sorghum
at the two lowest rates, and only minor injury in
the form of leaf chloross occurred at 1/10 LR.
This symptom was more pronounced a 1/3 LR,
but, evenat thisrate, it disappeared withtime and
resulted in no sunting or gand loss. A yield loss
of 8 bu/aapproached statistical Sgnificanceat the
5% probability levd. Grain test weight was not
affected.



Table 11. Grain sorghum responses to soybean herbicides, Harvey County Experiment Field, Hesston, KS, 1999.

Injury Rating®

Herbicide" Relative Plants/ Plant Grain Yield Test

Rate? 2WAT 4WAT 8 WAT Acre’ Ht Yield Loss Wit
% 1000's inch bu/a % Ib/bu
Control 0 0 0 0 38.0 47 105 -- 60.9
Pursuit 1/100 0 0 0 37.2 48 112 0 60.9
1/33 0 0 0 375 47 105 0 60.9
110 31 26 16 39.1 44 74 30 60.3
13 75 71 70 34.0 33 24 77 56.8
Liberty 1/100 0 0 0 38.2 47 107 0 60.8
/33 0 0 0 39.7 48 105 0 60.5
1/10 14 7 0 39.6 47 107 0 60.6

28

13 54 21 35.7 40 66 37 58.6
Roundup 1/100 0 0 0 38.2 47 102 3 60.9
1/33 0 0 0 38.1 46 108 0 60.9
110 28 25 14 39.7 44 88 17 60.6
13 100 100 99 0.1 9 1 99 59.3
Poast 1/100 0 0 0 38.3 47 112 0 60.9
1/33 0 0 0 37.6 47 110 0 61.1
110 6 3 0 36.5 46 109 0 61.0
13 27 15 1 36.7 46 96 8 60.7
LSD .05 2 4 2 1.85 5.6 10.5 8.7 0.48

! Herbicide formulations: Pursuit 70 DG, Liberty 1.67 L, Roundup Ultra 4L, Poast 1.5 E

2 Applications based on labdled rates of 1.4 oz, 1.7 pt, 2 pt, and 0.8 pt/a for Pursuit, Liberty, Roundup, and Poast,
respectively.

3 WAT = weeks after treatment.

4 Stand count at end of season.
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HERBICIDES FOR WEED CONTROL IN SOYBEAN

Mark M. Claassen

SUmmary

Twenty-three herbicide treatments were
evaluated for crop tolerance and weed control
efficacy in soybean. Dense populations of
Pdmer amaranth and lage crabgrass were
present. Mogt treatments completely controlled
Pdmer amaranth; only sngle gpplications of
Roundup failed to do so. The best control of
large crabgrass was achieved with
preplant-incorporated Pursuit Plus falowed by
Roundup Ultra postemergence;  Authority +
Pursuit Plus and Dud I Magnum + Scepter
preemergence; and sequentid gpplications of
Roundup Ultra.  Trestments involving Blazer
caused some foliar burn, but without significant
effect on soybean yidd. Herbicide treatments
resulted in an average yidd of 38 bu/aversus 5
bw/a for the untrested check. Yidd differences
among herbicides were not meaningful.

I ntroduction

Successful soybean productionis dependent
upon effective weed control. Growers may
choose from a number of herbicide options that
can accomplish this objective. These options
include the use of relatively new herbicides done
or in combinaion with Roundup. This
expeiment was conducted to evduate new
herbicides and herbicide combinations for weed
control efficacy aswell as soybean tolerance.

Procedures

Spring oats were grown on the experiment
gtein 1998. The soil was a Smolan silt loam
with pH 7.1 and 2.7% organic maiter. To
promote uniformity of weed populations,
pigweed and crabgrassseed were broadcast and
incorporated with a fidd cultivator at the last
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preplant tillage. Asgrow 3601 Roundup Ready
+ STS soybean was planted at 139,000 seeds/a
in 30-inch rows on June 14, 1999. Seedbed
codtion wes excdlet.  All hahiddetresmantswere
broedcegt in 20 gd/aof weter, with three reicaionsper
trestmat. These were goplied with XR8003 flat fan
nozdes & 18 ps as PR on e 14, PRE on e 15,
POST on Uy 7, and SEQ trestmants on Augudt 9
(Teble 12). The POST trestments were goplied when
ybeenweas 510 7 indnestal with anetto two trifdidate
leaves PAma amaranth modly ranged from 0510 5
inches and large arabgrass height was 05 to 3 indhes
The SEQ Roundup in trestments 20 through 22 wes
godlied to rdaively few Pdmer amarath plants ranging
from 2 to 25 indhesin haght and to large ardbgrass fram
0.75 to 12 indhes in haght. Crop inury andor weed
conrd were evdugted saverd times duning the growing
Seeson. Soybean wias harvested on October 28.

Results

Appraximedy 1 inch of rain fell duning the 2awesk
paiad before panting Nealy 4 indhes of ran wae
recaved within 5 daysdter panting. By theend of e,
the totld exceeded 65 indes  Dense populaions of
piowesd, primaily PAmer amaranth, and laige aabgass
devdoped. Wedther factors ddayed SEQ Roundup
goplication and resLited intrestment of somelarge PAmer
amaath

A mgaity o the tresiments compleidy contrdlled
Pdma amaiath; anly sngle godictions of Roundlp
Ultrafaled to do s0. Hetidde tresment effedtson large
adbgass rangad from poor to excdlet Pre
plant-incorporated PuraLit Aus fdlowed by Roundup
Ultra POST; Authaity + Purait Fus ad Dud
Magum + Sogpter PRE;, and SEQ gpdlications of
Roundup Ultra provided supaiar conrd of  large
aabyas Autharity



+ Casdc PRE ad treamants invdving PR of Frou
daorefdlowed by POST hatiddes for broededt weads
were lesd dfedive in conrdling large aabgrass

Minor cropinjury without Sgnificant effect on
yield occurred with treatments

involving Blazer. Soybean yield was improved
gonificantly by dl herbicide treatments.
However, mid-seasondrouth contributed toyidd
vaiation within the ste.  Consequently, yied
differences among these trestments were not
meaningful.

Table 12. Weed control in soybean, Harvey County Experiment Field, Hesston, KS, 1999.

Product Lacg® Paam®
Injury  Control Control
Herbicide Treatmentt ~ Form Rate/a Unit  Timing  7/22 10/28  10/28  Yidd
% % % bu/a
1 Authority 75 DF 4.25 Oz PRE 0 70 100 31
Classic 25 DF 2.56 Oz PRE
2 Authority + 75 DF 4.25 Oz PRE 0 86 100 43
Classc 25 DF 2.56 Oz PRE
Assure Il + 0.88EC 10 Fl oz POST
COC + 1 %VIN  POST
AMS 2 Lb POST
3 Authority + 75 DF 2.24 Oz PRE 0 87 100 37
Classic 25 DF 1.36 Oz PRE
Classic + 25 DF 0.33 Oz POST
Roundup Ultra+ 4L 15 Pt POST
NIS + 0.25 % VIV  POST
AMS 2 Lb POST
4 Authority + 75 DF 224 Oz PRE 0 89 100 37
Classic 25 DF 1.36 Oz PRE
Synchrony STS+ 42 DF 0.5 Oz POST
Roundup Ultra + 4L 15 Pt POST
NIS + 0.25 % VIV  POST
AMS 2 Lb POST
5 Authority 75 DF 3.0 Oz PRE 0 87 100 41
Classic + 25 DF 0.33 Oz POST
Roundup Ultra + 4L 15 Pt POST
NIS + 0.25 % VIV  POST
AMS 2 Lb POST
6 Authority 75 DF 3.0 Oz PRE 0 88 100 46
Synchrony STS+ 42 DF 0.5 Oz POST
Roundup Ultra+ 4L 15 Pt POST
NIS + 0.25 % VIV  POST
AMS 2 Lb POST

(Continued)
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Table 12. Weed control in soybean, Harvey County Experiment Field, Hesston, KS, 1999.

Product Lacg® Paam®
Injury  Control Control
Herbicide Treatmentt ~ Form Rate/a Unit  Timing  7/22 10/28  10/28  Yidd
% % % bu/a
7  Authority 75 DF 4.5 Oz PRE 0 88 100 45
Classic + 25 DF 0.33 Oz POST
Roundup Ultra + 4L 15 Pt POST
NIS + 0.25 %V  POST
AMS 2 Lb POST
8 Authority 75 DF 4.5 Oz PRE 0 89 100 37
Synchrony STS+ 42 DF 0.5 Oz POST
Roundup Ultra + 4L 15 Pt POST
NIS + 0.25 %VIN  POST
AMS 2 Lb POST
9 Authority + 75 DF 4.5 Oz PRE 0 98 100 40
Pursuit Plus 29L 25 Pt PRE
10 Authority + 75 DF 2.19 Oz PRE 0 86 100 29
Classic + 25 DF 1.32 Oz PRE
Sencor + 75 DF 3.0 Oz PRE
Flufenacet 60 DF 4.0 Oz PRE
Roundup Ultra 4L 15 Pt POST
11 Prowl 33EC 3.0 Pt PPI 3 76 100 38
Pursuit + 70 DG 144 Oz POST
Blazer + 2L 10 Fl oz POST
NIS + 0.25 % VIV  POST
28% N 2 Qt POST
12 Prowl 3.3EC 3.0 Pt PPI 5 80 100 34
Raptor + 1S 4.0 Fl oz POST
Blazer + 2L 10 Fl oz POST
NIS + 0.25 %VIN  POST
28% N 2 Qt POST
13 Prowl + 3.3EC 1.0 Pt PPI 5 88 100 31
Squadron 233EC 3.0 Pt PPI
Blazer + 2L 10 Fl oz POST
NIS + 0.25 %V  POST
28% N 2 Qt POST
14 Pursuit Plus 29L 25 Pt PPI 0 98 100 39
4L 1.0 Pt POST
Roundup Ultra + 25 Lb POST
AMS
15 Pursuit + 70 DG 1.44 Oz POST 0 93 99 35
Roundup Ultra + 4L 1.0 Pt POST
NIS + 0.25 %V  POST
AMS 25 Lb POST

(Continued)
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Table 12. Weed control in soybean, Harvey County Experiment Field, Hesston, KS, 1999.

Product Lacg® Paam®
Injury  Control Control
Herbicide Treatmentt ~ Form Rate/a Unit  Timing  7/22 10/28  10/28  Yidd
% % % bu/a
16 Roundup Ultra 4L 1.0 Pt POST 82 88 44
17 Roundup Ultra 4L 15 Pt POST 85 88 37
18 Roundup Ultra+ 4L 15 Pt POST 0 84 87 40
AMS 34 Lb POST
19 Roundup Ultra 4L 2.0 Pt POST 85 88 36
20 Roundup Ultra 4L 1.0 Pt POST 99 100 45
Roundup Ultra 4L 1.0 Pt SEQ
21 Roundup Ultra 4L 15 Pt POST 0 100 100 40
Roundup Ultra 4L 15 Pt SEQ
22 Roundup Ultra 4L 2.0 Pt POST 0 100 100 34
Roundup Ultra 4L 2.0 Pt SEQ
23 Dud Il Magnum+ 7.62EC 1.16 Pt PRE 0 99 100 38
Scepter 70 DG 2.8 Oz PRE
No Treatment 0 0 0 5
LSD .05 1 5 3 16

!Note: The Authority + Classic combination is equivalent to Canopy XL at 6.8 oz/ain treatments 1 - 2, and Canopy
XL at 3.6 oz/ain treatments 3 - 4. COC = Farmland Crop Qil Plus. NIS = Pen-A-Trate Il nonionic surfactant. UAN =

28% urea ammonium nitrate fertilizer. AMS = sprayable ammonium sulfate.

2 PPl = preplant incorporated with field cultivator on June 14. PRE= preemergence to soybeans and weeds on June

15; POST = postemergence 23 DAP; SEQ = sequential 56 DAP.
3 Lacg =large crabgrass.

4 Paam = Palmer amaranth. Weed population included some redroot pigweeds.
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IRRIGATION AND NORTH CENTRAL KANSAS
EXPERIMENT FIELDS

I ntroduction

The 1952 Kansas legidaure provided a
specid appropriation to establish the Irrigation
Experiment FHed in order to serve expanding
irrigation development in North-central Kansas.
The origind 35-acre fidd was located 9 miles
northwest of Concordia. In 1958, the fidd was
relocated to its present Ste on a 160-acre tract
near Scandiain the Kansas-Bostwick Irrigation
Digtrict. Water is supplied by the Miller Cana
and stored in Lovewdl Resarvoir in Jewell
County, Kansas and Harlen County Reservoir at
Republican City, Nebraska. A 5-acresitein the
Republican River Valey on the Mike Brazon
Farm aso is utilized for irrigated crop research.
In 1997, there were 125,000 acres of irrigated
cropland in north-centra  Kansas. Current
research on the fidd focuses on managing
irrigation water and fertilizer in reduced tillage
and crop rotation systems.

The 40-acre North Centrd Kansas
Expeaiment Fed, located 2 miles west of
Belleville, was established on its present Site in
1942. Thefidd provides information on factors
that adlow full development and wise use of
natural resources in north-centra  Kansas.
Current research emphasis is on

fertilizer management for reduced-tillage crop
productionand management systems for dryland
production of corn, sorghum, and soybean.

Soil Description

The predominate soil onbothfiddsisa Crete
glt loam. The Crete series conssts of deep, well-
drained soils that have aloamy surface underlain
by a clayey subsoil. These soils developed in
loess on nearly leve to gently undulating uplands.
The Crete soils have dow to medium runoff and
dow internd drainage and permegbility. Natural
fertility is high. Avalable water-holding capacity
is gpproximately 0.19 inch of water per inch of
Soil.

1999 Weather | nfor mation

The 1999 growing seasonwas characterized
by above-normd rainfal in April and May but
below-normd rainfdl induly (Table 1). Rainfdl in
August was dightly above normad and very timdy
for soybean and gran sorghum production.
Temperatureswere bel ow norma for most of the
growing Season.

Table 1. Weather data for the north central Kansas experiment fields

Rainfall, inches TemperatureF Growth Units
Scandia Belleville Daily Average
Month 1999 Average 1999 Mean Mean 1998 Average
1999
April 3.8 24 49 50 53 191 242
M ay 58 3.7 6.9 62 64 412 427
June 45 48 5.0 71 74 618 718
July 0.5 33 2.0 81 79 841 835
August 3.8 3.3 45 76 7 745 748
Sept. 2.0 35 21 65 67 475 518
Total 20.4 20.9 253 67 69 3281 3487




EFFECTS OF CROPPING SYSTEM AND NITROGEN
FERTILIZATION ON NO-TILLAGE PRODUCTION OF
GRAIN SORGHUM

W. Barney Gordon, David A. Whitney, and DaleL. Fjell

Summary

When averaged over nitrogen (N) rates,
1982-1995 yidds were 23 bu/a greater in
sorghumrotated with soybeansthanincontinuous
sorghum. When no N was applied, rotated
sorghum yielded 32 bu/agrester than continuous
sorghum. Inthe continuous system, grainsorghum
yidd continued to increase withincreesng N rate
up to 90 Ib/a In the soybean rotation, sorghum
yidds increased withincreesng N rate only up to
60 Ib/a. When averaged over N rate, no-tillage
grain sorghum rotated with soybeans reached
mid-bloom 7 days sooner than continuous grain
sorghum. Two  knife-applied N sources
(anhydrous ammonia and 28% UAN) were
evauated during 1982-1989. No grain sorghum
yidd differencesresultedfromN source. The 17-
year average soybean yidd was 36 bu/a
Soybean yields were not affected by N applied
to the previous grain sorghum crop. 1n 1996, four
additiona N rates (120, 150, 180, and 210 1b/a)
were added to the experiment. When averaged
over the period 1996-1999, yields were greater
in the rotated system than in the continuous
sorghum at dl levds of N. Yidds in the
continuous system continued to increase with
increesing N rate up to 90 Ib/a. Yidds in the
rotated system were maximized with application
of 60 Ib/aN.

I ntroduction

Crop raaions were necessay to mantan ol
produdivity before the advet of damicd fatilizas
Bidaogicd fixaion of amogoheic N isamgor source of
N for pantsin returd sydams Bidogic fixaion through
legume-Rhizobium assodaions is
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utilized extensvely in agricultura sysems. Usng
alegumeinacrop rotation system canreducethe
N requirement for the following nonlegume crop.
Other benefits of legume rotations include
bresking disease and insect cycles, hdping weed
control programs, and decreasing the toxic
effects of crop resdues. This study evaluates N
rates for continuous grain sorghum and grain
sorghum grown in annud rotation with soybeans
in ano-tillage production system.

Procedures

This study was established in 1980 at the
North Central Kansas Experiment Field, located
near Belleville, on a Cretedlt loamsoil. Data are
reported sarting in 1982. Treatments included
cropping system (continuous grain sorghum and
grain sorghum rotated with soybeans) and N
rates (0, 30, 60, and 90 Ib/a). During 1982-
1989, the two N sources anhydrous ammonia
and urea ammonium nitrate solution (28%
UAN) were evaluated. Both N sources were
knife applied in the middle of rows from the
previous year's crop. After 1989, anhydrous
ammoniawas used as the sole N source. Ineach
year, N was knife applied 7-14 days prior to
planting. Grain sorghum was planted at therate of
60,000 seed/a, and soybeans were planted at the
rate of 10 seed/foot in 30-inch rows. Soybean
yields were not affected by N applied to the
previous sorghum crop and, therefore, are
averaged over al N rates. In 1996, four
additiona N rates (120, 150, 180, and 210 Ib/a
were added to the experiment in order to further
define N response.



Results

| nthe continuous grainsorghum system, grain
yields (1982-1995) continued to increase with
increesng N rate up to 90 Ib/a (Table 2).
Sorghum vyields in the rotated system were
maximized with an application of 60 Ib/a N.
When no N was goplied, rotated sorghum
yielded 32 bu/agreater than continuous sorghum.
Whenfour additiond N rateswere added, yields
were greater in the soybean rotation than inthe
continuous system at dl levds of N in 3 of 4
years (Table

3). Addition of N done did not make up yield
losses in a continuous sorghum  production
sysem. When averaged over cropping system
and N rate from 1982-1989, sorghum yields
were60 and 59 buw/afor anhydrous anmoniaand
UAN, respectivdly. When averaged over N
rates, the number of days from emergence to
mid-bloom was 7 days shorter in the rotated
gystem than in the continuous system (Table 2).
Over the 18-year period (1982-1999), soybean
yiddsaveraged 36 bu/aand were not affected by
N agpplied to the previous sorghum crop (Table
4).

Table 2. Long-term effects of cropping system and nitrogen rate on grain sorghum yields and number of days from
emergence to mid-bloom, North Central Expt. Field, Belleville.

N Rate Cropping System Grain Yield 1982-1995 Daysto Mid-Bloom 1992-1995
Ib/a bu/a
0 Continuous 43 64
Rotated 75 56
30 Continuous 59 61
Rotated 84 55
60 Continuous 70 59
Rotated 92 53
0 Continuous 80 58
Rotated 92 53
System Means
Continuous 63 61
Rotated 86 54
N Rate Means
0 59 60
30 72 58
60 81 56
90 86 56
LSD(0.05) 9 1
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Table 3. Effects of cropping system and nitrogen rate on grain sorghum yields, Belleville, KS 1996-1999.

N Rate Cropping System 1996 1997 1998 1999 Avg.

Ib/a bu/a

0 Continuous 92 51 55 73 68

Rotated 120 88 87 112 102

30 Continuous 110 71 75 95 88

Rotated 137 108 115 119 120

60 Continuous 131 110 118 115 119

Rotated 164 128 142 127 140

90 Continuous 143 121 126 125 129

Rotated 163 141 144 126 144

120 Continuous 148 122 128 123 130

Rotated 162 144 145 128 145

150 Continuous 148 120 127 123 130

Rotated 162 143 145 129 145

180 Continuous 148 121 128 126 131

Rotated 162 144 145 129 145

210 Continuous 148 122 128 126 131

Rotated 162 145 145 129 145

System Means

Continuous 134 105 111 113 116
Rotated 154 130 134 125 136
N Rate Means

0 106 70 71 92 85
30 124 90 95 107 104
60 148 119 130 121 130
90 153 131 135 126 136
120 155 133 137 126 138
150 155 132 136 126 137
180 155 133 137 127 138
210 155 134 137 127 138

LSD(0.05) 8 6 6 6
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Table 4. Yidd of soybeans grown in rotation with grain sorghum, North Central Kansas Experiment Field,
Beleville, KS, 1982-1999*

Year Yied Year Yied
buwa bu/a
1982 38 1991 12
1983 15 1992 58
1984 20 1993 56
1985 28 1994 32
1986 48 1995 41
1987 48 1996 61
1988 18 1997 36
1989 25 1998 38
1990 30 1999 42

* Average 1982-1999= 36 bu/a
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EFFECTSOF PLACEMENT, RATE, AND SOURCE OF STARTER
FERTILIZER CONTAINING POTASSIUM ON CORN AND
SOYBEAN PRODUCTION

W. Barney Gordon

Summary

Fed studies were conducted at the North
Central Kansas Experiment Field, located near
Scandia, ona Crete slt loamsoil. Starter fertilizer
(7-21-7) incdluded three sources of potassum
(K): sulfate of potassum (SOP), potassum
chloride (KCL), and potassum thiosulfate
(KTS). The test dso included two placement
methods (in-furrow withthe seed and 2 inchesto
the sideand 2 inches below the seed at planting)
and four gpplication rates (50, 100, 150, 200
Ib/aof 7-21-7). A no-starter check plot sowas
included in the experiment. SUlfur rates were
balanced so that dl plots received the same
amount, regardless of K source. Experiments
were conducted with both corn and soybeans.
For the corn experiment, nitrogen (N) as urea-
ammonium nitrate solution (28% UAN) was
gpplied immediatdy after planting so that al plots
received 200 Ib/a N. Soybeans received no
additional N. Whenliquid 7-21-7 starter fertilizer
containing KCL was placed infurrow, grain
yield, plant stand, and early season dry matter
were reduced in both the corn and soybean
experiments. In the corn experiment, Starter
fertilizer containing KCL applied at the 50 Ib/a
rate reduced yidd by 12 bu/a compared to the
same rate gpplied 2x2. Corn yield was reduced
36 bu/a when dtarter fertilizer containing KCL
was gpplied infurrow at the 200 Ib/a rate
compared with 2x2 placement. When Sarter
fertilizer containing SOP was placed in-furrow,
no yied reduction occurred until the rate
exceeded 100 Ib/a. Grainyidd withKTS gpplied
in-furrow was equd to that withSOP at 50 Ib/a.
When averaged over sources and rates, corn
yields were 20 bu/a less for in-furrow fertilizer
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placement than for 2x2 placement. Whole plant
N, P, and K concentrations at the V-6 stage
weredl sgnificantly greater when starter fertilizer
was placed 2x2 rather than infurrow. Starter
fertilizer containing SOP gpplied in-furrow & the
50 Ib/a rate increased soybean yidds by 7 bu/a
over the no-starter check. Soybean yields
declined when higher rates of SOPwere applied
with the seed. Starter fertilizer containing KCL
and KTS appliedin-furrow at the 50 Ib/arate did
not improve yieds. Yidds declined with dl in-
furrowapplications whenrates exceeded 501b/a,
regardless of K source.

I ntroduction

Use of conservation tillage induding ridge-
tillage, has increased greetly in recent years
because of itseffectivenessin conserving soil and
water. Inaridgedtillage system, tillageat planting
time is confined to a narrow strip on top on the
ridge. Thelargeamount of resdueleft onthe soil
surface can interfere with nutrient availability and
crop uptake. Liquid Sarter fertilizer gpplications
have proven dffective in enhancng nutrient
uptake, even on soils testing high in avalable
nutrients.  Many producers favor in-furrow
starter gpplications because of the low initia cost
of planter-mounted equipment and problems
associated withknivesand coltersinhigh-resdue
environments. However, injury can be severe
when fertilizer containing nitrogen and potassum
is placed in contact with seed. The objective of
this researchwasto determine corn and soybean
responsesto starters usngthree different sources
of potassum, two placement methods and
various gpplication rates.



Procedures

Irrigated ridgetilled  experiments were
conducted at the North Central Experiment Field,
near Scandia, on a Crete Slt loam soil. Andysis
by the K SU Sail TestingL aboratory showed that
in the corn experimentd area, initid soil pH was
6.4; organic matter content was 2.4%; and Bray-
1 P and exchangesble K in the top 6 inches of
s0il were 43 and 380 ppm, respectively. In the
soybean area, s0il pH was 6.5, organic matter
content was 2.2%, Bray-1 P was 45 ppm, and
exchangeable K was 350 ppminthe top 6 inches
of sol. The experimentd desgn was a
randomized complete block with three factors.
Both the corn and soybean tests included Starter
fertilizer (7-21-7) made withthree potassum (K)
sources applied ether in-furrow or 2 inches to
the sde and 2 inches below the seed (2 x 2) at
five different rates. A no-starter check aso was
included. The three sources of K were sulfate of
potassum (SOP), potassium chloride (KCL),
and potassumthiosulfate(KTS). A liquid 7-21-7
fertilizer was made using ammonium
polyphosphate (10-34-0) and either SOP,
KCL, or KTS and was gpplied at 50, 100, 150,
and 200 Ib/a. Sulfur was baanced so that all
plots received the same amount. Nitrogen as 28%
UAN ds0 was bdlanced on dl com platsto gve atotd
o 200 Iba The soybeen expaimat recaved no
additiond N. The com hylrid NC+ 5445 wes planted
on 20 Apxil &t the rate of 32,000 seed/a The soybeen
vaidy Dekdb CX370RR wes planted on 15 May &
therateof 200,000 ssed/ain 30inchrows Sand counts
wee taken 3 weks dter emagance Whde plat
sampes (20 plantsplat) were teken & the V-6 degein
the com expaimant and 28 days dter anaganeinthe
oybeen expaimant. The canter two rows of eech four-
row plat were harvesed for yidd deemingion.

Results

Corn grain yields were affected by a darter
fertilizer x placement x rateinteraction (Table 5).
When SOP was used as the K source in the 7-
21-7 darter fetilizer and placed in-furrow with
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the seed, grain yieds were not different than
those with fertilizer placed 2x2, until rate
exceeded 100 Ib/a. When KCL was used asthe
K source for 7-21-7 starter fertilizer placed in
furrow, yidds were reduced at dl gpplication
rates compared to the 2x2 placement. A 50 1b/a
in-furrow application of 7-21-7 containing KCL
reduced gran yidd by 12 bu/a and plant
population by 4510 plants’a compared to the
same rate applied 2x2. When in-furrow rates of
starter fertilizer containing KTS exceeded 50
Ib/a, yidd, plant population, and V6 dry weight
dl were reduced compared to 2x2 fertilizer
placement. Whole-plant K concentration at the
V-6 dage (Table 6) was sgnificantly greater
when Sarter fertilizer was applied 2x2 than when
placed infurrow with the seed. Tissue
concentration increased with increasing rate of
starter fertilizer. When Sarter fertilizer containing
KCL or KTS was placed in-furrow with the
soybean seed, yidd and plant population were
sgnificantly reduced at rates exceeding 50 Ib/a
compared to the no-starter check (Table 7).
Starter fertilizer containing SOP applied in
furrowat the 50 Ib/arate increased soybeanyidd
by 7 bu/a compared to the no starter check.
When averaged over source and rate, in-furrow
gpplication reduced yield by 13 bu/a compared
to 2x2 placement. Starter fertilizer placed 2x2
increased soybean yidd by 7 bu/a compared to
the no-starter check, when averaged over dl
other variables. Whole-plant K concentration in
amd| soybeans wasgreater when darter fertilizer
was applied 2x2 thanwhenplacedin-furrow with
the seed (Table 8).

In both corn and soybean experiments, in-
furrow gpplications of arter fertilizer containing
SOP resulted in less At injury than those
containing KCL. Even at low gpplication rates,
in-furrowgpplications of fertilizer containing K CL
reduced plant population and yield.



Table 5. Effects of placement, rate, and K source of 7-21-7 starter fertilizer on grain yield, population, and V-6
stage whole-plant dry matter uptake of corn, Scandia, KS, 1999.

Source Placement Rate of 7-21-7 Yidd Population V-6 Dry Wt.
Ib/a bu/a plants/a Ib/a
o* 175 32580 266
SOP** In-furrow 50 182 26917 405
100 180 26917 428
150 174 24735 425
200 170 24153 420
2x2 50 184 31282 480
100 186 31719 490
150 204 32010 510
200 201 32446 501
KCL*** In-furrow 50 174 25026 385
100 166 23862 370
150 168 22843 285
200 159 22407 219
2x2 50 186 29536 410
100 184 31573 463
150 197 31573 505
200 195 30264 528
KTSF*** In-furrow 50 182 25171 399
100 175 24880 388
150 163 22407 256
200 166 21825 241
2x2 50 184 30991 420
100 186 31719 489
150 197 31137 520
200 201 31864 522
LSD(0.05) 8 405 45

* No-starter check plot was not included in statistical analysis.

**7-21-7 Starter fertilizer made using sulfate of potassium (SOP) as the K source.
**x7.21-7 Starter fertilizer made using potassium chloride (KCL) as the K source.
**xx7.21-7 Starter fertilizer made using potassium thiosulfate (KTS) as the K source
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Table 6. Effects of placement, rate, and K source of 7-21-7 starter fertilizer on V-6 stage whole-plant N, P, and
K concentrations of corn, Scandia, KS, 1999.

Source Placement Rate of 7-21-7 N P K
Ib/a %
o* 291 0.308 4.01
SOP** In-furrow 50 3.14 0.358 4.95
100 3.19 0.363 4.97
150 3.25 0.397 5.19
200 3.47 0.396 5.25
2x2 50 3.34 0.392 5.06
100 3.50 0.407 5.09
150 3.47 0.400 5.27
200 3.58 0.417 5.35
KCL*** In-furrow 50 3.05 0.350 4.69
100 3.17 0.354 5.06
150 3.34 0.365 5.05
200 3.38 0.383 5.07
2x2 50 3.37 0.361 5.04
100 3.42 0.399 5.09
150 3.56 0.408 5.14
200 3.59 0.404 5.19
KTSF*** In-furrow 50 3.14 0.357 4.90
100 3.20 0.360 5.01
150 3.20 0.360 5.14
200 3.46 0.374 5.13
2x2 50 3.30 0.370 4.95
100 3.44 0.372 5.06
150 3.46 0.375 5.30
200 3.59 0.403 5.52

*No-starter check plot was not included in statistical analysis.

**7-21-7 Starter fertilizer made using sulfate of potassium (SOP) as the K source.
***7.21-7 Starter fertilizer made using potassium chloride (KCL) as the K source.
**x%7.21-7 Starter fertilizer made using potassium thiosulfate (KTS) as the K source
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Table 7. Effects of placement, rate, and K source of 7-21-7 starter fertilizer on yield, population, and V-6 stage
whole plant dry matter of soybeans, Scandia, KS, 1999.

Source Placement  Rate of 7-21-7 Yidd Population V-6 Dry Wt.
Ib/a bu/a plant/a Ib/a
o* 64 112367 290
SOP** In-furrow 50 71 88666 322
100 61 81200 335
150 58 63600 280
200 51 70933 258
2x2 50 72 102533 344
100 72 105840 365
150 72 101466 360
200 76 100533 367
KCL*** In-furrow 50 62 82000 288
100 57 66933 250
150 56 64266 220
200 50 66400 211
2x2 50 67 109570 314
100 69 114400 322
150 74 105359 330
200 73 101266 328
KTSF*** In-furrow 50 59 79733 300
100 59 69066 269
150 56 63833 260
200 56 64133 255
2x2 50 69 111240 330
100 69 104381 355
150 74 102600 351
200 75 106708 361
LSD(0.05) 5 8236 21

*No-starter check plot was not included in statistical analysis.
**7-21-7 Starter fertilizer made using sulfate of potassium (SOP) as the K source.
**x7.21-7 Starter fertilizer made using potassium chloride (KCL) as the K source.
**xx7.21-7 Starter fertilizer made using potassium thiosulfate.

63



Table 8. Effects of placement, rate, and K source of 7-21-7 starter fertilizer on N, P, and K concentrationsin
aboveground soybean tissue 28 days after emergence, Scandia, KS, 1999.

Source Placement Rate of 7-21-7 N P K
Ib/a %
0* 2.39 0.249 222
SOP** In-furrow 50 241 0.254 2.49
100 2.48 0.254 2.50
150 2.49 0.259 2.55
200 2.43 0.256 2.51
2x2 50 2.49 0.259 2.50
100 2.52 0.261 2.55
150 2.53 0.275 2.58
200 2.54 0.276 2.58
KCL*** In-furrow 50 2.42 0.232 2.40
100 2.45 0.238 2.40
150 2.49 0.236 2.39
200 2.48 0.230 2.39
2x2 50 2.43 0.256 2.50
100 2.49 0.259 2.54
150 2.53 0.260 2.55
200 2.48 0.261 2.56
KTS**** In-furrow 50 2.46 0.250 2.48
100 2.49 0.249 2.47
150 2.52 0.245 2.42
200 2.49 0.241 2.43
2x2 50 2.48 0.255 251
100 2.54 0.259 2.55
150 2.55 0.260 2.58
200 2.50 0.260 2.60

*No-starter check plot was not included in statistical analysis.
**7-21-7 Starter fertilizer made using sulfate of potassium (SOP) as the K source.
***7.21-7 Starter fertilizer made using potassium chloride (KCL) as the K source.
**x%7.21-7 Starter fertilizer made using potassium thiosulfate.



EFFECTSOF STARTER FERTILIZER APPLICATION ON REDUCED-
AND NO-TILLAGE PRODUCTION OF GRAIN SORGHUM

W. Barney Gordon and David A. Whitney

Summary

This experiment was conducted at the North
Central Kansas Experiment Field, located near
Bdleville on a Crete st loam soil. Sail test P
wasin the“high” range. Treatments consisted of
tillage sysems and Sarter fertilizer placement
and compoasition. Tillage systems consisted of no-
tillage ard minimum tillage (spring disk and
harrow treatment). Methods of Starter fertilizer
gpplication included placement 2 inches to the
gde and 2 inches below the seed a planting
(2x2) and dribbled in a band on the soil surface
2 inches beside the seed row. Liquid starter
fertilizer treatments consisted of N and ROg
combinations giving 15, 30, and 45 Ib N/a and
301b P,O4/a. Starter trestments containing either
301b N or 30 Ib P,Og/aapplied done and a no-
starter check aso were included. In both tillage
sysdems, yidds were maximized by 2x2
placement of arter fertilizer containing either 30
or 45 Ib N/awith 30 Ib P,Os/a Starter fertilizer
containing 30 1b N and 30 Ib P,Og/a decreased
the number of days from emergence to mid-
bloom by 6 days compared to starter treatments
that contained N or P gpplied done. Although
dribble applications improved yid dsover the no-
starter check, they were not as effective as 2x2
darter fertilizer placemen.

Introduction

Conservation tillage production systems are
being used by anincreasing number of producers
in the central Great Plains because of severa
inherent advantages. These include reduction of
soil erosion losses, increased soil water use-
effidency, and improved soil qudity. However,
early-season plant growth can be poorer in
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reduced-tillage systems than in conventiona
sysems. The large amount of surface resdue
present in a no-tillage system can reduce seed
zone temperatures. Lower than optimum soil
temperature can reduce the rates of root growth
and P uptake by plants. Starter fertilizers can be
goplied to place nutrient elements within the
rooting zone of young seedlings for better
avallability, which will hasten maturity and avoid
|ate-season damage by low temperatures. Some
experimentsevauating cropresponseto N and P
starter fertilizers have demonstrated improved
early growth and increased yidd and attributed
those responses to the P component of the
combingtion. Other studies have indicated that N
isthe mogt criticd eement in the N-P starter on
soils not low in P. Many producers do not favor
2x2 placement of starter fertilizer because of high
initid cost of applicationequipment and problems
associated with knife gpplications inhigh-resdue
gtuations. This research is amed a minmizing
fertility problems that arise with reduced-tillage
gystems, thus making conservation tillage more
atractive to producers.

Procedures

The expaimat was conducted a the Narth
Catrd KasssExpaimat FddonaCretedltlcam sal.
Ardyss by the KU Sail Tesing Leboratory showed
thetintia soil pH was6.2, organic meter was2.2%, Bray
P-1 was42 ppm, and exchangesble K was 320 ppmin
the top 6 indhes of sail.  Treaments congged of two
tillage sygems ( nodillage and minimum tillege). The
minmumillage tresment recaved are dsking ad
harowing goardion in the ging 3 weeks priar to
planting Sater fetilizer wes pleoad ether 2 indhesto the
dde and 2 inches bdow the seed & planting (2¢2) o
dribbled in abend onthe



il surface 2 inches bedde the sead a planting. Sarter
fatilizer treatments consisted of N and BOg
combinations giving 15, 30, or 45 Ib N/awith30
Ib P,Os/a. Trestments congsting of either 30 Ib
N/a or 30 Ib P,Os/a applied done and a no-
darter check were dso included. Starter
combinations were made using 10-34-0 and
28% UAN. After planting, knife applications of
28% UAN were made to bring N applied to
each plot to a tota of 140 Ib/a. Grain sorghum
(NC+ 7R83) was planted at the rate of 60,000
seed/a on May 28, 1999. At the V6 stage of
growth, 20 plants were sdected randomly from
the first or fourth row of eachplot for andyss of
dry matter and N and P concentrations. At firg
bloom, 20 flag leaves/plot were harvested and
andyzed for N and P concentrations. Beginning
on 8 September, 10 headsfromthe first or fourth
row of each plot were sdlected randomly for
gran moisture determination  The center two
rows of each plot were harvested on October
12, 1999 for grain yield determination.

Results

Althoughsurfacedribble gpplicationof starter
fertilizer increased grainyield over the no-starter
check, yidds were higher when fertilizer was
placed 2x2 (Table 9). When averaged over
tillage and starter combinations, yields were 12
buwa greater when dtarter fertilizer was placed
subsurface
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as compared to surface dribbled. Regardless of
tillage system, the greatest yields occurred with
2x2 applications of darter fertilizer containing
ether 30 or 45 Ib N/a with 30 Ib P,Og/a. The
higher N darters dso were most effident in
reducing the number of days from emergence to
mid-bloom. The N alone or the P done
treatments did not yield as well as those with
starters that contained both N and P. The
trestment containing only 15 Ib N/a with 30 Ib
P,Os/a dso was not as effective as darters
containing more N. Use of darter fertilizer
resulted in greater yidds in both tillage systems.
Atthe V6 stage, whole-plant concentrations of N
and P were greater when fetilizer was placed
2x2 rather than dribbled on the soil surface
(Table 10). Early season differences in nutrient
uptake between starter fetilizer application
methods were dill present at later growth stages.
Leaf tissue concentrations of N and P at early
bloom were greater when starter fertilizer was
applied 2x2 compared to surface dribble
gpplications. Early seasondry matter was greater
in the reduced tillage system than in with no-
tillage. The use of 2x2 placed darters that
contained at least 301b N incombinationwith30
Ib P,Og/a accelerated grain moisture dry-down
(Figure 1). Grain yield, days from emergence to
mid-bloom, and plant tissue nutrient
concentrations were not affected by tillage
system.



Table 9. Effects of tillage sy stemand starter fertilizer placement and compositionon grain sorghumyield, number of days
from emergence to mid-bloom, and V 6-stage whole-plant dry matter accumulation, Belleville, KS, 1999.

Starter Daysto V-6 Dry

Tillage Placement N P,0s Yield Mid-bloom Matter
Ib/a bu/a Ib/a
Reduced 0 0 124 68 543
2 0 30 132 60 680
30 0 130 60 764
15 30 141 60 798
30 30 150 56 948
45 30 151 55 933
Dribble 0 30 133 61 646
30 0 134 61 648
15 30 134 61 755
30 30 136 56 822
45 30 135 56 883
No-Tillage 0 0 118 67 313
2 0 30 144 61 593
30 0 141 62 572
15 30 145 60 766
30 30 155 55 872
45 30 155 55 916
Dribble 0 30 135 64 466
30 0 133 63 613
15 30 130 63 613
30 30 134 58 635
45 30 133 58 675
Tillage Means Reduced Till 138 59 789
No-Till 141 60 671
LSD(0.05) NS NS 49
Placement Means 2 144 58 783
Dribble 134 60 677
LSD(0.05) 6 1 52
Starter Means 0-30 136 62 596
30-0 135 62 649
15-30 138 60 733
30-30 144 56 819
45-30 143 56 852
LSD(0.05) 6 1 50
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Table 10. Effects of tillage system and starter fertilizer placement and composition on V6 stage whole-plant N and P
concentrations and flag leaf N and P concentrations of grain sorghum, Belleville, KS, 1999.

Starter
Tillage Placement N P,0Os V6N V6P Leaf N Leaf P
Ib/a %

Reduced 0 0 281 0.277 2.49 0.301
2 0 30 3.06 0.295 2,77 0.309

30 0 3.29 0.325 2.73 0.311

15 30 3.35 0.350 2.79 0.324

30 30 3.55 0.344 2.88 0.328

45 30 3.78 0.355 2.84 0.327

Dribble 0 30 3.03 0.295 248 0.307

30 0 3.18 0.301 2.64 0.306

15 30 3.20 0.297 2.72 0.319

30 30 3.27 0.308 2.60 0.314

45 30 331 0.314 271 0.315

No-Tillage 0 0 2.79 0.269 244 0.300
2 0 30 3.19 0.292 2.65 0.328

30 0 3.33 0.326 2.64 0.324

15 30 3.36 0.338 2.69 0.323

30 30 3.75 0.367 2.80 0.338

45 30 3.62 0.368 2.86 0.341

Dribble 0 30 314 0.277 245 0.313

30 0 321 0.283 2.48 0.315

15 30 3.17 0.305 2.63 0.325

30 30 341 0.314 2.68 0.328

45 30 347 0.304 2.65 0.335

Tillage Means Reduced Till 3.30 0.318 2.72 0.316
No-Till 3.36 0.317 NS 0.327

LSD(0.05) NS NS NS NS

Placement M eans 2 343 0.336 277 0.325
Dribble 3.23 0.300 2.60 0.318

LSD(0.05) 0.10 0.011 0.08 0.006

Starter Means 0-30 311 0.290 2.59 0.314
30-0 3.25 0.309 2.62 0.314

15-30 3.27 0.322 271 0.323

30-30 3.50 0.333 274 0.327

45-30 3.55 0.335 2,77 0.330

LSD(0.05) 0.11 0.012 0.09 0.008
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Figure 1. Effect of starter fertilizer N-P,O5 composition on grain moisture dry-down for 2x2 placement
(vaues averaged over tillage system), Belleville, KS, 1999.
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USE OF EARLY-SEASON SOYBEAN PRODUCTION SYSTEMSIN
CROP ROTATIONS

W. Barney Gordon, Scott A. Staggenborg, and DaleL. Fjdll

Summary

Bghteen oyben vaidiesin Matunity Groups(MG)
HV weregoaninraaionwithgran sorghum Yiddsof
laeMG Il oybeasweareequd toyiddsaf MG I ad
apgior toyiddsof MG IV. Yiddsof MG | soybears
were nat as good as MG 11 soybeans Ealy MG I
and lae MG Il soybeans matured 26 and 18 days
alig, repedivdy, hen MG 1V soybeans thusdlowing
for ealier havet and alonge fdl paiod of il weter
recharge Totd water ueweas 27 indesgedter inMG
IV soybeens then in MG | soybeans Saed qudity wes
poore in MG | and |1 soybeans then in later meturing
ybeans When avaraged over the 3 years of the
exqaimat, yidds wee equd fram late MG Il to mid-
MGHII.

Introduction

The resat pesssge of new fam legdaion gves
famas the fledbility to pat the mod prdfiteble agp
rather then plant to maintain beseaores of afam program
aop. Thisenoourages aop rataions Opportunitiesedst
for expanding Soybean aores in canrd Kansas Grain
sorghum isgoan on alarge numbe of dryland aoresin
card Kansss In the pedt, much of this sorghum wes
gown dther in a coninuous sydem o in ooccasord
rotation with wheet.

A dryland grain sorghum-soybean rotationa
study was edablished a the North-Centra
Kansas Experiment Field a Beleville in 1981.
Reaults show that yidd of grain sorghum when
grown inannua rotationwith soybeans was 25%
greater thanyidd of continuous sorghum. Nitrogen
fetilizer reguired to achieve maximum sorghum yidd wes
reduced by 30 I/a by rotation with Soybeens Soyben
yidd averaged over the period 1982-1997 was 36 bu/a

Soybeen yiddsranged fromalow of 12 buatoahigh of
61 bu/a Produoar acogpatance of soybeen productionin
the24- to 28inchanud ranfdl aead Kanssshesbean
omewhet dow. Thismay be due to large year-toyear
vaidion in Soyben yidds ad the perogion thet
sorghum fdloning soybeen may yidd less because of
wae use by Soybean during the preosding year. The
traditiond Matunity Groups (MGs) of soybeansgroanin
the aea (late MG 1l ad ealy MG IV) can ue
ggnficat anounis of wae in Auge ad ealy
Sytembe. Ealier matuing oybeans (laeMG | through
ealy MG I} use the maximum amourt of weter eatdier
in the gomng sseson when it is more likdy to be
avdlade thus patentidly providing gregter year-toyear
yidd dahility and leaving alonger paiad for sl weter
radharge for the fdloning agp. This ressach is
desgnedioinvedtigetetiheyidd potentid, sssd quity, and
wae use of oybeans and to esessthe dfedts of MG
on s=d yidd of oybeans groan in raidion with
Lgum

Soybears have an gpimum planting ddte thet can
dffer by bath regon ad adtivar. Seved dudesin the
Midwest have induded combingtions of planting detes
rov widhs and adtivas In many o thee dudies
planting dete wis the vaiiade having the grestest impedt
on yidd Corfliding rgpots have ben pubished
concaming galimum planting detes for ealy metuning
Soybears Litlecurant infomationisavaladleconcaming
ybeen planting datesin Kansss: 101999, asiudy wes
inisted to investigete

'Research supported in part by the K ansas Soybean Commission



planting detes and MG effects on soybeen produdion.

Procedures

This research was conducted at the North
Central Kansas Experiment FHed located near
Bdleville on a Crete st loam soil. The study
included 18 soybeanvarietiesranging in maturity
from lae MG | to early MG IV (Table 11) that
were grown in rotation with grain sorghum.
Soybeans were planted on 26 May at the rate of
10 seedfft into grain sorghum stubble without
additiond tillage. MG | soybeans were harvested
on 28 September, and MG I, Ill, and 1V
soybeans were harvested on 16 October. Seed
samples were tested for germination by the
Kansas Crop Improvement Association Seed
Teding Laboratory. Gravimdric oil water
measurementsweremade at planting and again at
maturity to a depth of 36 inches.

In the second study, soybeans in four MGs
were planted on four dates. Varieties used in
1999 were: Pioneer 9172 (MG ), IA 2021 (MG
I1), Macon (MG I11), and Midland 8410 (MG
V). Each variety was planted at the rate of 10
seed/ft on 10 May, 28 May, 8 June, and 25
June. A late April planting date had been
planned, but wet westher conditions prevented
this early planting.
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Results

Rainfal was above average inMay and June
but below average in July. September was very
dry. Seed yidds of later maturing soybeans
probably were reduced by late-season drought
(Table 12). In 1999, yields were greatest in late
MG Il and early MG 1l varieties. Vaidiesin
MGsl and 1V yidded least. Early and late MG 1
soybeans matured 26 and 18 days earlier than
MG IV soybeans, respectively (Table 13).
Earlier harvest dlows producers to spread out
the work load and plat wheat following fall
soybean harvest in atimely manner. Soybeansin
late MG Il used 1.4 inches less water during the
growing season than soybeans in MG V.
Soybeans in MG | were shorter in height than
soybeans in later groups. Short stature limits
potential pod sites and reduces seed yield. Seed
quaity is generdly poorer in ealy maturing
groupsthaninlater groups. Seed of early-season
varietiesmature during a time whentemperatures
are dill very wam, whereas seed of later
maturing groups mature in September when
temperatures are normdly cooler.  When
averaged over the 3 years of the experiment,
seed yidds were stable from late MG 11 to mid
MG Il (Table 14).Yields were poorer in earlier
or later MGs.

In the planting date study, yidds were
greatest for May plating dates (Table 15).
Yidds declined when planting was ddayed until
June. Whenaveraged over MGs, yidds were 12
buwa less for the early June planting date
compared to a late May date. Yidds of MG |1
and MG |1l soybeans were equd.



Table 11. Soybean varieties grown in rotation with grain sorghum, North Central Kansas Experiment
Field, Belleville, KS, 1999.

Variety
Maturity Group Midland Dekalb Pioneer
Latel X188 173 9172
Early 11 X229 228 9233
Latell 8286 289 9281
Early 111 8312 313 9306
Mid 111 8355 351 9352
Early IV 8410 415 9421

Table 12. Yield of soybean varieties grown in rotation with grain sorghum, North Central Kansas Experiment Field,
Belleville, KS, 1999.

Variety Group Yield, bu/a
Midland X188 Latel 33
Dekalb 173 Latel 34
Pioneer 9172 Latel 33
Midland X229 Early 11 35
Dekalb 228 Early 11 37
Pioneer 9233 Early 11 37
Midland 8286 Latell 46
Dekalb 289 Latell 42
Pioneer 9281 Latell 42
Midland 8312 Early 111 43
Dekalb 313 Early 111 46
Pioneer 9306 Early 111 41
Midland 8355 Mid 1 44
Dekalb 351 Mid 111 43
Pioneer 9352 Mid 111 42
Midland 8410 Early IV 37
Dekalb 415 Early IV 38
Pioneer 9421 Early IV 35
LSD (0.05)
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Table 13. Maturity, plant height, water use, and seed germination of soybean groups, North Central Kansas
Experiment Field, Belleville, KS, 1999.

Daysto Maturity Seed Germination
Maturity Group Pant Height Water Use*
inches inches %
Lael 106 28 135 65
Early 1l 114 34 14.0 79
Latell 122 35 14.8 80
Early 111 128 35 15.3 91
Mid Il 132 36 15.6 92
Ealy IV 140 39 16.2 86

Table 14. Seed yidd (bu/a) of soybean groups, North Centrd Kansas Experiment Fidd, Bdleville, KS,
1997-1999.

Maturity Group 1997 1998 1999 Average
Latel 29 40 33 34
Early Il 35 44 36 38
Latell 42 43 43 43
Early Il 42 44 45 44
Mid Il 45 44 43 44
Ealy IV 31 35 37 34

Table 15. Planting date and maturity group effects on soybean yield (bu/a), Beleville, KS, 1999.

Planting Date
Maturity Group* May 10 May 28 June 8 June 25 Group Avg
| 51 51 41 15 40
I 60 56 48 21 46
1 61 60 46 22 47
\% 55 53 36 11 39
Date Avg 57 55 43 17

*MG I=Pioneer 9172, MG II=IA 2021, MG IlI=Macon, MG IV=Midland 8410.
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WHITE FOOD-CORN PERFORMANCE TEST

W. Barney Gordon

SUummary

IN1999, 25 white corn hybridsand 3 yelow
hybrid checkswere evauated. Yidd of the white
hybridsaveraged 178 bu/a, with13yidding more
than 180 bu/a. Lodging averaged 2.1%, and
grain moisture a harvest averaged 15.3%.

I ntroduction

I ncreased marketing opportunitiesand profit
potentia have created interest among area
farmers to convert acres to white food-corn
production. White corn hybrids have didinctive
gendtic traits for gpecific end-use purposes. Dry
millers grind food corn into arange of degermed
corn products induding flaking grits, corn flour,
brewer grits, germ, and med. Theseproductsare
used for breskfast ceredls and snack foods. The
best qudity dry-milling corn has large-sized
kernels, low kernd-size variahility, harder kerndl
texture, and higher protein content. Harder type
dent is desired because dry millers prefer larger
flaking grits vs. a kerndl that is easly crumbled.
Breakfast cereal manufactures pay apremiumfor
large pieces of unbroken corn endosperm that
can produce larger corn flakes. Wet millers
Separate corn into basc components (starch,
protein, fiber, and germ)with the principd
component being starch. The generd qualitiesfor
wet milling cornincludelow moisture, no mold or
mycotoxins, minimum broken kernds, and low
incidence of stress cracks. Masa millerscook the
food corn with limein order to soften the kerndl
and remove the pericarp. This processis known
as nixtaamalization and the resulting corn is
known as nixtamal. The nixtamal is ground
with stones into masa which then is made into
tortillas, tortilla chips, or other Mexican snack
foods.

74

Thistest isone of 13 locations included ina
regional white corn performance test conducted
by Dr. L.L. Darrah with the USDA-ARS at the
University of Missouri-Columbia. The 1999 test
included 25 white corn hybrids and 3 yellow
hybrid checks.

Procedures

Anhydrous ammonia was applied on 20
March at the rate of 200 Ib/a The test was
planted on 8 May at the rate of 30,000 seed/a.
Starter fertilizer (301b N + 301b P205/a) was
applied 2 inchesto thesde and two inchesbelow
the seed a planting. Furrow-irrigations were
gpplied on 7 July, 19 duly, and 1 August. Three
inches of water were applied at each irrigation.
The test was harvested on 12 October usng a
modified E gleaner combine.

Results

Yidds ranged from 146 to 228 bua ad overdl
ganyiddinthistes wes 180 bula (Teble 16). Yidd of
white com hylrids (25 hytrids) averaged 178 bula The
avaae o the 3 ydlow com hytridsinduded in the tet
(Pionear 3245, pionear 334, and B73xMol7) wes 132
bua Thiteen of the white con hylrids (Aggow
RX901W, Gag 8277w, IFS 901, IFS 97-1,
Ronexr 32H39, Fonexr 32K72, Fonsxr 32Y52,
Honer X1138W, Vingyad VAW, Vingyad
VX4548W, Whisad 50AW, Zimmamean 1851W,
and Zimmamen N71-T7) yidded more then 180 buia
Hve of these hytrids (Fionear 32H39, Honer 32K72,
Homnexr x113BAW, Zimmamen N71-T7, ad
Zimmamen 1851W) yidded mare then 200 bu/a Sak
lodging wes minimdl and renged fram O to 5%, with the
avarage baing 2%. Grain qudlity informetion for dl
entries (averages of five test locations) isgivenin
Table 17.



Table 16. Grain yield and agronomic data from 1999 L ate White Food-Corn Performance Test at Scandia, KS.

Yield
. Stalk Ear Daysto
Entry 1999 1998 1999 Average Lodging Height Mid-Silk M oist.
bu/a % inches %
Asgrow RX901W 1834 1954 1374 0.9 43.3 75.0 14.8
Asgrow RX921W 164.1 136.9 17 43.7 75.0 15.3
Dekalb DK665W 166.9 131.3 2.6 40.3 71.0 14.7
Diener DB 114W 173.9 136.9 34 43.3 71.0 15.3
Garst 8277W 181.5 136.6 3.0 45.3 72.0 154
IFSI 90-1 1870 1380 138.2 0.9 427 74.3 145
IFSI 95-1 162.4 170.0 124.6 3.0 45.0 74.0 185
IFSI-97-1 1814 142.5 2.6 44.3 717 17.3
LG Seeds NB749W 145.5 130.4 22 4.7 75.0 15.2
Pioneer 32H39 2069 187.3 1405 34 43.0 71.0 14.7
Pioneer 32K 72 203.5 148.2 39 41.0 72.0 14.9
Pioneer 32Y52 191.7 141.3 3.0 43.3 73.0 15.6
Pioneer X1138AW 228.0 159.4 0.9 4.7 72.3 14.4
Trisler T-4214W 161.5 136.8 17 42.0 737 15.0
Vineyard V433W 1899 160.8 146.4 25 433 733 156
Vineyard V X4548W 183.7 131.6 0.9 43.0 72.0 15.2
Vineyard VX4618W 162.1 1304 0.0 40.0 72.3 15.9
Whisnard 50AW 182.5 1717 138.5 18 44.3 72.0 15.0
Whisnard 51AW 165.1 177.0 139.5 21 45.0 73.0 151
Zimmerman 1780W 162.8 137.3 51 42.0 710 15.6
Zimmerman 1851W 202.6 150.3 0.0 45.0 75.7 16.7
Zimmerman N71-T7 213.8 184.3 143.4 0.9 417 72.3 14.9
Zimmerman NX 7208 171.7 136.1 0.9 44.0 717 14.6
Zimmerman Z62W 166.1 153.9 133.6 23 417 75.3 14.2
Zimmerman Z75W 166.7 155.4 1232 13 40.7 72.0 14.9
B73 x M0o17 (yellow) 183.9 165.1 129.8 17 42.7 72.3 15.3
Pioneer 3245 (yellow) 1906  191.2 153.1 2.7 41.0 73.0 14.4
Pioneer 3394 (yellow) 172.1 1725 140.1 04 43.7 70.0 135
Mean 180.0 170.6 136.9 21 43.1 72.7 15.3
LSD(0.05) 11.6 8.8 11.8 NS 24 0.6 1.0
CV% 4.0 3.2 10.8 35 0.5 3.9

* Average of Champaign, IL; Winchester, IL; Powhattan, KS; Scandia,KS; Franklin, KY; Lexington,KY; Columbia,MO;
Knoxville, TN; Union City, TN; and College Station, TX
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Table 17. Combined grain quality data from the 1999 L ate White Food-Corn Performance Test, Scandia, KS.

Test 100-Kernel Kernel Horny
Entry Weight Weight Kernel Size Thins* Density Endosperm

Ib/bu grams cc % g/cc %
Asgrow RX901W 63.1 28.7 0.21 61.5 1.34 90
Asgrow RX921W 63.6 29.7 0.22 53.3 134 94
Dekalb DK665W 63.7 35.7 0.27 285 134 90
Diener DB 114W 61.2 27.8 0.21 38.1 1.32 85
Garst 8277W 64.1 30.5 0.23 415 1.36 91
IFSI 90-1 63.4 314 0.23 36.8 1.35 89
IFSI 95-1 64.8 304 0.23 394 1.36 93
IFSI 97-1 64.2 30.3 0.22 49.6 1.35 88
LG Seeds NB749W 62.8 314 0.24 42.2 134 84
Pioneer 32H39 62.0 28.3 0.21 60.8 134 88
Pioneer 32K 72 62.5 313 0.24 50.4 134 91
Pioneer 32Y52 62.4 316 0.25 273 1.34 88
Pioneer X1138AW 61.6 319 0.24 345 133 90
Trisler T-4214W 63.2 316 0.24 379 134 88
Vineyard V433W 62.0 30.6 0.24 74.7 131 88
Vineyard V X4548W 62.8 29.7 0.23 69.7 133 89
Vineyard VX4618W 61.6 317 0.24 40.1 131 86
Whisnard 50AW 62.5 30.7 0.23 43.7 1.33 84
Whisnard 51AW 63.3 317 0.24 385 134 85
Zimmerman 1780W 60.2 28.7 0.22 33.0 131 81
Zimmerman 1851W 61.6 355 0.27 12.6 134 85
Zimmerman N71-T7 61.4 275 0.21 60.2 1.32 80
Zimmerman NX 7208 61.4 26.6 0.20 61.5 1.32 84
Zimmerman Z62W 60.3 29.9 0.23 28.8 133 88
Zimmerman Z75W 61.4 34.0 0.26 22.9 134 91
B73 x M0o17 (yellow) 59.1 28.1 0.22 47.0 1.29 78
8}8(?83\5)3245 62.9 34.7 0.26 285 1.35 91
&8%%3394 61.7 331 0.25 30.8 133 88
Mean 62.2 30.9 0.23 41.3 1.33 87
LSD (0.05) 12 3.0 0.02 12.3 0.01 5
CV% 14 6.8 6.8 21.2 0.7 3.7

* Percent of a 250-kernel sample passing through a 20/64 inch round-hole sieve.
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SWEET CORN PRODUCTION IN NORTH CENTRAL KANSAS

W. Barney Gordon

Summary

Sweet cornis being evaluated for use as an
dternative crop innorth-central Kansas. A group
of loca producersisin the process of forming a
cooperative and building a sweet corn canning
fadlity. The sweet corn caning indudry is
concentrated in the upper Midwest, so most
hybrids are adapted to Wisconsn  and
Minnesota. This researchwasinitiated to provide
information on  hybrid performance and to
examine the effects of planting date on sweet
cornyield. In1999, 16 sweet corn hybrids were
planted at two dates (14 May and 15 June).
Yidds a the firg planting date averaged 746 tonsa
Yidds averaged anly 58 tongia for the June planting
dde Havet madure contat averaged 721 ad
705% for the fird and ssoond  plating detes
repedivey. Cut com % (cut com kemdstoid husked
ear waght) averaged 52% and did nat vary for hybrid or
planting cete

I ntroduction

Modam svegt com hytridstend to be of ather two
types fresh makke or prooessing Gangd differances
betwen the two are ummarized in Table 18, Sandard
svedt comisamutant typethd dffasfrom fidd comby
a mutdion a the sugary @) loocus The svedt com
muiaion causs the edogpam o the sed o
aooumulate about two times more uger then fidd com
Reoatly, a number of new mutants have bean usad to
improve svest com qudity, paticdaly the sugary
enhencad (se) and druken2 (§h,) ganes The
vaieies contain more Lgas then thet of nomnd and will
ramain svest 24 days dter havet if rdfrigaated. The
asin e endogoam hytrids convart to darch & the
sameraeasthoein U hytrids Twolevdsof s2 svedt
con hybrids ae avaldde heeozygous ad
homozygous. Heterozygous se vaieties are
recommended for processing, becausethey offer

7

sugar leves up to 30% higher than those of
norma se types. The shrunken (sh,) sweet corn,
adso caled supersweet, has two maor
advantages over the other types. 1) it is at least
2-3timessweeter, and 2) the conversionof sugar
to starch is negligible thus, this corn type will
reman sweet up to 10 days after harved, if
properly cooled. The sh, sweet corns should be
isolated from dl other corn types, because they
will have starchy endosperm if cross pollinated.
In general, seeds of sh, varieties are less
vigorous than those of other sweet corn types
because lower starch reserves are availabdle for
germination. Improvement in sh, <and
edtablishment hasbeenakey objective for sweet
corn breeders. Steady progress has been made
inintroducing sh, hybrids with improved genetic
potential for stand establishment and seedling
performance.

Procedures

Arhydrous ammoniawes goplied on 20 March &
the rate of 160 Iba The firg planting wes mede on 14
May, ad the ssoond was mede on 15 Jne Sexiing
rae a both planting detes was 24,000 seed/a Sarter
fetilizer (0IbN and 0 1b BOs) wasguied 2inches
to the 9de and 2 inches bdow the sead & plating.
Furow imgetions were golied on 7 Uy and 19 duy to
bath planings An additiordl imigetion wes gpplied to the
soond planting on 1 August. Three indhes of imigetion
wete were goplied a each imigtion. The fird planting
was havesed on 4 Augud, and the ssoond on 26
August. Fatswere harvested by hend. Subsamplesfrom
eech plat were husked and weighed, and then kards
were removed from the aob to ddamine it con
parcentege The sample then wasweighed and diied in
amicrowave



oven and weighed again to determine moisture.
Results

Harvest populations averaged 22,766 and
22,080 plants/a for the first and second planting
dates, respectively (Table 19). Rodgers GSS-
9377, a sh, endosperm hybrid, had the poorest
stands at both planting dates. Populations were
greatest for Asgrow Endevor, Asgrow El Toro,
Asgrow Sequdl,

Asgrow Ex8414667, Rodgers GH-2547, and
Rodgers 2783. When averaged over hybrids,
yields were 7.46 tons for the firg planting date
and 5.82 for thesecond date (Table 20). Asgrow
El Toro had the greatest yield at both planting
dates. Rodgers Jubilee did wel a the early
planting date but was below average at the later
date. Average moisture contentswere 72 and 70
% for the fird and second plating dates,
respectively. Cut corn percentage (cut
kernels/total ear weight) averaged 53% and was
not affected by planting date or hybrid.

Table 18. Relative importance of traits of sweet corn hybridsin the fresh market and processing trades.

Processing
Trait Fresh Market Whole-Kernel Cream-Style
Yied
Green Weight 3 3
Weight of cut corn 3
Usable ears/a 3
Ear Characteristics
Husk cover 3 2 2
Ear length 2 2 2
Tipfill 3 2 2
Ease of husk remova 1 3 3
Color of Cob 3 3 3
Kernel Characterigtics
Sze 2 3 1
Depth 1 3 2
Tenderness 2 3 2
Flavor 3 3 2
Black layer 1 3 2

*Rated 1, relatively unimportant to 3, very important.

Adapted from Kaukis, K and D.W. Davis. Sweet Corn Breeding.
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Table 19. Harvest populations of sweet corn hybrids at two planting dates, north central Kansas, 1999.

Hybrid Population 1% Date Population 2 Date
no. plants

Asgrow Sheba 22740 21654
Asgrow Endevor 23523 22796
Asgrow Esquire 22739 21892
Asgrow El Toro 23523 22890
Asgrow Shaker 22130 21869
Asgrow Sequal 24527 23980
Asgrow Ex 3098 22042 21869
Asgrow Ex 8414667 23698 22988
Asgrow Chase 22042 21764
Rodgers GH-0937 22565 21862
Rodgers Jubilee 22304 21906
Rodgers GH-2547 23959 23012
Rodgers GSS-9299 21084 20861
Rodgers Bonus 22652 21571
Rodgers GSS-9377 19167 18612
Rodgers 2783 24569 23760
Average 22766 22080
LSD (0.05) 2234

CV% 6.2
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Table 20. Sweet corn yield as affected by planting date, north central Kansas, 1999.

Hybrid Maturity* Endosperm Type 1% Dater* 2" Date**
GDU tong/a
Asgrow Sheba 1550 sh, 6.00 4.92
Asgrow Endeaver 1670 sh, 6.52 3.56
Asgrow Esquire 1785 *e 7.56 7.00
Asgrow El Toro 1710 e 9.55 8.56
Asgrow Shaker 1720 sh, 7.14 541
Asgrow Sequal 1710 u/se 7.80 6.71
Asgrow Ex3089 1750 * 6.63 3.56
Asgrow Ex8414667 1780 e 6.89 5.12
Asgrow Chase 1590 su/se 7.99 5.62
Rodgers GH-0937 1750 u 6.91 7.55
Rodgers Jubilee 1697 su 9.30 4.56
Rodgers GH-2547 1793 su 6.17 511
Rodgers GSS- 9299 1640 sh, 8.13 6.72
Rodgers Bonus 1750 u 8.67 6.62
Rodgers GSS-9377 1750 sh, 6.29 5.58
Rodgers 2783 1760 su 7.83 6.53
Date Average 7.46 5.82
LSD(0.05) 0.65
CV% 10

*GDU=growing degree unit
** 1% date average moisture content=72%
**2nd date average moisture content=70.5%
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KANSASRIVER VALLEY EXPERIMENT FIELD

I ntroduction

The Kansas River Vdley Experiment Fidd
was established to sudy how to manage and use
irrigation  resources  effectively  for crop
production in the Kansas River Vdley. The
Paramore Unit consgts of 80 acres located 3.5
miles east of Slver Lake on US 24, then 1 mile
south of Kiro, and 1.5 miles east on 17th street.
The Rossville Unit consists of 80 acres located 1
mile east of Rossville or 4 miles west of Slver
Lakeon US 24.

Soil Description

Sails on the two fields are predominady in
the Eudora series. Smdll areas of soils in the
Sarpy, Kimo, and Wabash series dso occur.
The soils are wdll drained, except for smal areas
of Kimo and Wabash soilsin low areas. Soll
texture variesfrom sit loamto
sandy loam, and the soils are subject to wind

eroson. Most soils are deep, but texture and
surface drainage vary widdly.

1999 Weather | nformation

The frost-free season was 26 days longer
than the 173-day average at the Paramore Unit
and 4 days shorter at the Rossville Unit. Thelast
32° F frogtsin the spring were on April 18 at the
Rossville Unit and on March 29 at the Paramore
Unit (average, April 21), and thefirg frostsinthe
fal were on October 4 at the Rossville Unit and
on October 17 at the Paramore Unit (average,
October 11). Precipitation was aove normd in
the fdl of 1998 and in April, May, June, and
September of 1999 and below normd from
January through March and in July and August
(Table1). Precipitationtotasfor October, 1998
through September, 1999 were 0.91 and 10.90
inches above normd for the Paramore and
Rossville Units, respectively. Corn and soybean
yields were about normd.

Table 1. Precipitation at the Kansas River Valley Experiment Field.

Month Rossville Unit Paramore Unit
1998-1999 30-Yr. Avg. 1998-1999 30-Yr. Avg.
Inches Inches

Oct. 5.48 0.95 4,01 0.95
Nov. 6.06 0.89 3.86 1.04
Dec. 1.02 2.42 1.22 2.46
Jan. 1.06 3.18 1.17 3.08
Feb. 1.03 4.88 0.94 4.45
Mar. 1.48 5.46 1.26 5.54
Apr. 9.37 3.67 8.70 3.59
May 7.07 3.44 5.38 3.89
June 5.96 4.64 3.23 3.81
July 1.48 2.97 1.58 3.06
Aug. 1.88 1.90 1.23 1.93
Sep. 4.65 1.24 3.56 1.43
Total 46.54 35.64 36.14 35.23
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EFFECTS OF REDUCED TILLAGE ON
CORN-SOYBEAN CROPPING SEQUENCES

Larry D. Maddux

Summary

Threetillage sysems (conventiond, reduced,
and notill) have been evduated in a
corn/soybean rotation and continuous
monocultures of each crop from 1984 through
1999. Over the 15-year period, yields averaged
6 buwalyr greater for corn following soybeans
thanfor continuous corn, and soybeans following
corn averaged 6.2 bu/alyr greater yieds than
continuous soybeans.  Corn had no sgnificant
responseto cropping sequencein the firs 5-year
period, whereas soybeans did show a response.
Whendifferencesintillage were observed, no-ill
yielded less than conventiondl or reduced tillage
in the monocultures, but not in the rotation.

I ntroduction

Ressarch hes shown thet both com and soybeens
bendfit from a comsoybean aopping ssuece The
dyedtive of this sudy wes to evdugte the longteam
effedtsof convartiord tillage, reduoed tillapge, and nodill on
acom-soybean aropping seouence and continuous com
and soybeans

Procedures

The study was initiated in 1983 when the
cropping sequences were darted on a
converttiondly tilled fidd. The tillage trestments
were darted that fdl.  Tillage trestments
conggted of: (1) conventiond till (fdll tillagewith
an offsat disk and chisd plus aring tillage with a
disk or field cultivator); (2) reduced till (1983 -
1991.: fdl tillage with an offset disk and spring
tillagewith a disk or fidd cultivator after cornin
the cropping sequence or every other year with
continuous corn or soybeans; 1992-1999 - disk
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once in the soring every year); (3) no-till (plant
on the ridge). All plots were cultivated and
furrowed for irrigation.

Anhydrous ammonia at 175 Ibs N/a was
gpplied preplant on 30-inch centers (between
plant rows) on corn plots. Starter fertilizer was
banded at planting: 1983-1991 - 130 Ib/a of 8-
32-16 and 1992-1999 - 110 Ib/a (10 gpa) of
10-34-0. Chemica weed control wasused, with
the herbicides being varied from year to year in
anattempt to get the best weed control possible.

Corn was planted in 30-inch rows in mid-
April a 26,200 seeds/afrom 1983-1997 and at
30,000 seedd/a in 1998 and 1999. Various
adapted hybrids have been used. Various
soybean varieties were planted in 30-inch rows
inmid-May at 174,000 seeds/afrom 1983-1992
and at 140,000 seeds/a from 1993-1999. Al
dom on Odober 2, 191 resited in the loss of
ybeen yiddsfor thet year, and aseverewind Somon
Uy 1, 194 resuted in S8k breskage and loss of com
yidd for thet year. Each year, apat combine wes used
to harvest com in ealy to mid-September and soybeans
in ealy to mid-October.

Results
Corn Yidd

No ggificat dffeaoss in com yidd wes
aosaved duing thefirg 5 years (Teble 2). Duing the
soond 5 years the comysoybeen ratation yidded an
avaape o 9 bula par year more then the continuous
com  This difference wes dill presant during the lagt 5
years (8 bu/ayr). Duing the ssoond 5 years the nodill
continuous corn yielded 14 bu/alyr lessthan the
conventiond-till corn and



12 bu/alyr lessthanthe reduced-till corn. During corn/soybean rotations showed this effect,
thelast 5 yearsof the test, no-till plots yielded an dthough the corn/soybean rotation tended to
average of 9 bu/alyr less than the conventional have less | oss than continuous corn.

tlled plots.  Both the conventiond and

Table 2. Long term effects of cropping sequence and tillage on corn yieds, Kansas River Vdley
Experiment Field, 1984-1999.

Crop Yidd, 5-Year Averages Yidd
Sequence Tillage! 1984-88  1989-93  1995-99 15-yr Avg.
Continuous Conventiond 172 168 179 173
Reduced 175 166 164 168
No-Till 167 154 167 163
Corn-Soybean Conventiond 170 173 184 176
Reduced 169 171 173 172
No-Till 170 174 176 173
LSD(0.05) (Interaction) NS 9 NS NS
Cropping Sequence Means:
Continuous 171 163 170 168
Corn-Soybean 170 172 178 174
LSD(0.05) NS 5 7 5
Tillage Means:
Conventiond 171 171 181 174
Reduced 172 168 169 170
No-Till 168 164 172 168
LSD(0.05) NS NS? 9 NS?

YConventiond: Fal disk and chisd, spring disk or field cultivate

Reduced: 1984 - 1991 - Disk fdl & spring every other year or after corn in sequence
1992 - 1992 - Disk in spring every year

No-Till: Plant on top of old row

*Sgnificant at the 10% leve
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Soybean Yidd

A gonificant yidd increase for soybeans
following corn over that of continuous soybeans
wasobserved for dl three 5-year periods (Table
3). Theyidd advantages for the rotation were:
9.1 bu/alyr inthefirst 5 years; 3.3 bu/alyr in the
second 5 years, and

6.6 bu/ayr in the last 5 years for a 15-year
average increase of 6.2 bu/alyr. As with the
corn, yields of the continuous soybeans with no-
ill were lower than yieds with conventiond or

reduced ftill.
observed with soybeans following corn.

No differences in tillage were

Table 3. Long-term effects of cropping sequence and tillage on soybean yields, Kansas River Valey

Experiment Field, 1984-1999.

Crop Yidd, 5-Year Averages Yidd
Sequence Tillage! 1984-88  1989-93 1995-99 15-yr Avg.
Continuous Conventiond 51.5 65.1 54.3 57.3
Reduced 51.4 65.7 58.3 58.4
No-Till 38.6 66.4 56.6 63.4
Corn-Soybean Conventiond 56.8 68.9 61.9 62.6
Reduced 56.1 69.9 64.1 54.0
No-Till 56.1 68.1 63.0 62.4
LSD(0.05) (Interaction) 6.0 NS NS NS
Cropping Sequence Means:
Continuous 47.2 65.7 56.4 56.6
Corn-Soybean 56.3 69.0 63.0 62.8
LSD(0.05) 35 19 2.2 1.6
Tillage Means:
Conventiond 54.1 67.0 58.1 59.9
Reduced 53.7 67.8 61.2 60.9
No-Till 47.3 67.3 59.8 58.2
LSD(0.05) 4.2 NS NS? 2.0

'Conventiond: Fal disk and chisd, spring disk or field cultivate

Reduced:

1992 - 1992 - Disk in spring every year

No-Till: Plant on top of old row
*Sgnificant at the 10% leve

1984 - 1991 - Disk fall & spring every other year or after corn in sequence



CORN HERBICIDE PERFORMANCE TESTS

Larry D. Maddux

SUummary

Thirty-two  herbicides and  herbicide
combinations were evaluated in this test in 1999,
and the results of 18 treatments are reported.
Significant corn injury was observed with only
two treatments. Pamer amaranth control was
95% or greater with dl treatments. All but two
treatments gave 80% or greater control of large
crabgrass, 85% or greater control of ivyleaf
mormingglory, and 95% or greater control of
common sunflower.

I ntroduction

Weed competition can limit crop yidds.
Chemica weed control and cultivationhave been
used to control weeds in row crops. This test
included 32 preemergence and postemergence
herbicides, and the results of 18 of these
treatments are discussed. The mgor weeds
evauated in these tests were large crabgrass
(Lacg), Pdmer amaranth (Paam), common
sunflower (Cosf), and ivylesf morningglory
(Ilmg).

Procedures

This test was conducted on a Sarpy fine
sandy loam soil previoudy cropped to soybeans
withapH of 6.8 and an organic matter content of
1.1%. Pioneer Brand 3335 corn hybrid was
planted at 26,200 seeds/a in 30-inch rows on

85

May 8. Anhydrous ammoniaat 150 IbsN/awas
applied preplant, and 10-34-0 fetilizer was
banded at planting at 120 Ibs/a. Herbicideswere
applied preemergent (PRE) on May 9 and
postemergent (POST) onJune 8. Plotswere not
cultivated. The crop injury and weed control
ratings reported here were made onJune 25, 17
days after POST treatment (DAT). The first
sgnificant rainfal after PRE herbicide application
was on May 11 (0.37 inches). Ranfdl was
above normd in May and June. Plots were
harvested on September 30 using a modified
John Deere 3300 plot combine.

Results

Sgnificant corn injury was observed with
only the Aim + Clarity and Aim + drazine
treatments (Table 4). Large crabgrass control
was|essthan80% withonly two treatments, Epic
+ arazine PRE and Bass Gold + Digtinct POST.
All trestments gave 95% or grester control of
Pamer amaranth. Common sunflower control
was less than 98% with only two treatments,
Dud 1l Magnum PRE + Aim + Atrazine POST
(72%) and Bicep 11 Magnum PRE (85%). Ivyleaf
morningglory control was 85% or greater with
most trestments except Bicep 1| Magnum PRE
(53%) and Epic + Atrazine PRE (60%). Corn
yieldswere good but variable, manly because the
loss of N on some plots in the sandier areas of
the study resulted in lower yields on those plots.



Table4. Effects of herbicides on corn injury, weed control, and grain yidd, Kansas River Vdley Experiment Feld, Rossville, KS, 1999.
Weed Control, 17 DAT?

Appl Corn Inj. Grain
Treatment Rate Time 17 DAT! Lgcg Paam Cosf IImg Yied
prod./a % % bu/a
Untreated check 0 0 0 0 0 39
Fultime 3.75qt PRE 0 88 100 100 92 177
Bicep || Magnum 21qt PRE 0 80 100 85 53 185
Axiom 12.00z PRE 0 80 100 100 100 140
+ Distinct 6.0 0z POST
Axiom 12.00z PRE 0 83 97 98 92 122
+ Atrazine 1671b PRE
Epic 9.00z PRE 0 73 95 100 60 152
+ Atrazine 1111b PRE
Epic 9.0 0z PRE 2 97 100 100 97 179
+ Distinct 6.0 0z POST
Balance 100z PRE 0 90 100 100 92 203
+ Basis Gold® 14.0 0z POST
Basis Gold 14.0 0z POST 0 77 100 100 88 200
+ Distinct® 4.00z POST
Bicep || Magnum 2.1qt/a PRE 0 65 100 100 100 204
+ NorthStar* 5.0 0z POST
Bicep Il Magnum 2.1qt/a PRE 0 97 100 100 97 209
+ Beacon® 0.76 oz POST
Bicep Il Magnum 2.1qgt/a PRE 0 95 100 100 97 183
+ Spirit® 1.00z POST
Bicep || Magnum 2.1qt/a PRE 0 98 100 100 85 227
+ Exceed® 100z POST
Dual 11 Magnum 1.33 pt/a PRE 3 92 100 72 93 196
+Aim 0.33 0z POST
+ Atrazine® 0.831b POST
Dual 11 Magnum 1.33 pt/a PRE 7 95 100 98 95 212
+Aim 0.330z POST
+ Clarity® 0.50 pt POST
Dual Il Magnum 1.33 pt/a PRE 0 97 100 100 95 195
+ Hornet 160z POST
+ Atrazine® 101b POST
Hornet 240z POST 0 85 100 100 98 182
+ Basis Gold® 14.0 0z POST
Harness 1.8 pt PRE 0 95 100 100 95 211
+ Shotgun 2.5pt POST
LSD(.05) 3 24 4 7 24 74

L Cropinjury rated - 6/25/99; DAT = days after postemergence treatment application.

6/58/%%): large crabgrass; Paam = Palmer amaranth; Cosf = common sunflower; IImg= ivyleaf morningglory (Rated
3 Plus crop oil concentrate (COC) 1.0% + urea ammonium nitrate (UAN) 2.0 gt/a POST.

4 Plus COC 1.0 gt/a POST.

5 Plus nonionic surfactant (NIS), 0.25% + UAN 2.5% POST.

® Plus NIS 0.25% POST.
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SOYBEAN HERBICIDE PERFORMANCE TESTS

Larry D. Maddux

SUmmary

Results of 11 and 12 treatments in a
conventiond test and a glyphosate test,
repectively, are reported. Significant soybean
injury wasobservedwithsevera trestments. The
preemergence treatments, and especidly the
preplant incorporated treatments, resulted in
poorer than norma weed control because of
greater thanusud rainfall after gpplication. Weed
control with most postemergence applications
was good. Roundup gave poor control of ivyleaf

morningglory.
I ntroduction

Chemica weed control and cultivation have
been used commonly to control weeds in row
crops. Weeds can serioudy depress soybean
yields. Two weed control tests are reported: (1)
conventiona soybeans and (2) dlyphosate
soybeans.  The conventiona test included
preplant incorporated (PPl), preemergence
(PRE), and postemergence (POST) herbicides,
and the glyphosate testincluded various PRE and
POST herbicides with or without glyphosate.
The mgor weeds evauated in these tests were
large crabgrass (Lacg), PAmer amaranth(Paam),
and common sunflower (Cosf).

Procedures

Bath tests weare condudted on a Sapy fine sandy
lcem soil with pHs of 69 and 68 and argenic metter
contats of 11% and 15% for the conventiord and
dyphosstetests regpedtivdy, onland previoudy aropped
to con. Foner Brand 93B4 and 94B01 soybeans
weae usd in the conventiond and dyphosdte tets
repectivdy. Bath teds ware plated on May 25 a
144,000 ssaddain 0Hinch rows  Fatilizer (10-34-0)
was banded & 120 Ibda a planting. The herbiddes
weregpplied asfollows PPl onMay 25, PRE on
May 26; POST on June 29. Thefirst Sgnificant

87

rainfal after the PPl and PRE treatmentswas on
May 30 (0.92 inch). The plots were not
cultivated. Ratingsfor crop injury were madeon
July 6 ad 13, 7 and 14 days after POST
trestment (DAT), respectively. Ratings reported
for weed control were made on July 27, 28
DAT. Harvest was on October 14 using a
modified John Deere 3300 plot combine,
athough some plotswere not harvested because
of high infestations of Paam and Codf.

Results

Conventional Test

Sgnificant soybeaninjury was observed with
sevenPOST trestments(Table 5). Lacg, Paam,
and Cosf were controlled less with the PPI
trestment than with the PRE trestments because
of excess ranfdl after application. Lacg and
Paam were controlled only 27 and 23%,
respectively with the Treflan + FirdRate PPl
treatment. Control of Lacg was generaly low
with only three trestments giving 80% or greater
control. Six treatments gave 80% or grester
control of Paam. Control of Cosf wasalso poor
with the PPI treatment, but was excdlent with dl
other treatments (82 - 100%). Yields were
rdlated to weed control with a range for the
treated plots of 22.4 - 50.2 bu/a. The untreated
check yielded only 8.6 bu/a

Glyphosate Test

Only two trestments in this test showed
gonificant injury (Table 6). With the exception
of onetreatment, Prowl PRE + Pursuit + Flexstar
POST, Lacg and Paam were controlled fairly
well. Control of Lacg by the other treatments
ranged from 85 - 97%. Control of Paam was

not quite as good, 78 -



98%. Cosf control was excellent, 98 - 100%. ment was only 26.2 bu/a, whereas the other

Control of llmg was excdlent by dl but three treatments produced yields of 45.9 - 52.3 bu/a.
trestments. Two applications of Roundup Ultra The untrested check was unharvestable because
only gave 67% control of Iimg. Grain yidd for of the weeds.

the Prowl + Pursuit + Flexstar treat-

Table 5. Effects of herbicides on conventional soybean injury, weed control, and grain yield, Kansas River Valley
Experiment Field, Rossville, KS, 1999.

Soybean Injury? Weed Control, 28 DAT?
Appl Grain
Treatment Rate Time 7DAT 14 DAT Lgcg Paam Cosf vidd
prod./a % % bu/a
Untreated check 0.0 0.0 0 0 0 8.6
Treflan 2.0pt PPI 0.0 0.0 27 23 65 224
+ FirstRate 0.6 oz PPI
Prowl 3.0pt PRE 0.0 0.0 83 50 100 26.3
+ FirstRate 0.6 0z PRE
Prowl 3.0pt PRE 0.0 0.0 57 75 100 253
+ Python 130z PRE
Prowl 3.0pt PRE 0.0 0.0 57 68 100 33.2
+ Python 130z PRE
+ FirstRate® 0.30z POST
FirstRate 0.30z POST 11.7 6.7 63 73 100 39.7
+ Flexstar 1.0pt POST
+ Select® 6.0 0z POST
Flexstar 1.0 pt POST 16.7 10.0 80 80 100 35.8
+ Fusion* 10.00z  POST
Reflex 1.0 pt POST 15.0 10.0 78 83 82 227
+ Fusion® 10.0 0z POST
Valor 3.00z PRE 5.0 17 98 97 100 50.2
+ Select 8.00z POST
+ FirstRate® 0.30z POST
Python 100z PRE 18.3 10.0 82 88 100 495
+ Select 8.00z POST
+ Cobra 8.00z POST
+ FirstRate® 0.30z POST
Turbo 1.5pt PRE 21.7 133 92 95 100 419
+ Select 8.00z POST
+ Cobra 8.00z POST
+ FirstRate® 0.30z POST
Authority 450z PRE 11.7 6.7 78 98 100 421
+ Synchrony STS 0.50z POST
+ Assure I1° 8.0 0z POST
L SD(0.05%) 2.8 24 27 27 45 16.6
! DAT = days after treatment application - Preemergence/Postemergence. Injury rated on 7/6/99 & 7/13/99.
2 Lgcg = large crabgrass; Paam = Palmer amaranth; Cosf = common sunflower - Rated on 7/27/99.
% Plus urea ammonium nitrate (UAN) 2.5% + non-ionic surfactant 0.125%.
4 Plus methylated sunflower oil (MSO) 1.0%.
z Plus crop oil concentrate (COC) 2.0 pt/a+ ammonium sulfate (AMS) 4.0 Ib/a.

COC 1.0%, AMS 2.55 Ib/a
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Table 6. Effects of postemergent herbicides on glyphosphate soybean injury, weed control, and grain yield, Rossville,
KS, 1999

Soybean Injury? Weed Control, 28 DAT* )
Appl Grain
Treatment Rate Time 7DAT 14DAT Lgcg Paam Cosf IImg Yield
prod./a % % bu/a
Untreated Check — — 0.0 0.0 0 0 0 0 0.0
Authority 3.00z PRE 5.0 5.0 90 90 100 100 491
+ Roundup Ultra® 1.5 pt POST
Authority 3.00z PRE 5.0 5.0 87 90 98 100 50.5
+ Roundup Ultra 15pt POST
+ Classic* 0.330z POST
Canopy XL 350z PRE 0.0 0.0 85 87 100 100 46.9
+ Roundup Ultra® 1.5 pt POST
Steel 3.0 pt PRE 0.0 0.0 87 78 100 100 46.0
+ Roundup Ultra® 1.5 pt POST
Squadron 3.0pt PRE 0.0 0.0 80 78 100 100 515
+ Roundup Ultra® 1.5 pt POST
Pursuit Plus 2.5pt PRE 0.0 0.0 87 78 100 100 459
+ Roundup Ultra® 1.5 pt POST
Prowl 2.5pt PRE 33 1.7 47 57 58 50 26.2
+ Pursuit 1440z POST
+ Flexstar® 10.0 0z POST
Prowl 2.5pt PRE 33 17 92 98 100 67 52.3
+ Raptor 4.0 0z POST
+ Roundup Ultra® 1.5 pt POST
Command 2.0 pt PRE 0.0 0.0 97 97 100 91 51.7
+ Roundup Ultra® 1.5 pt POST
Command 1.33pt PRE 0.0 0.0 92 93 100 89 49.3
+ Roundup Ultra® 1.5 pt POST
Roundup Ultra® 15pt POST 0.0 0.0 92 92 100 67 50.9
+ Roundup Ultra® 1.5 pt POST
Touchdown* 1.5pt POST 0.0 0.0 92 90 100 90 51.8
+ Touchdown* 1.5 pt POST
LSD(.05) 3.8 1.7 22 19 10 115

Y Injury ratings - 7/6/99 & 7/13/99; DAT = days after postemergence treatment application.

2 Lgeg = large crabgrass; Paam = Palmer amaranth; Cosf = common sunflower; Rated - 7/27/99.
Ilmg = ivyleaf morningglory; Rated at harvest - 10/14/99.

3 Plus ammonium sulfate (AMS), 2.55 Ib/a.

4 Plus nonionic surfactant (N1S) 0.25% + AMS 2.55 |b/a.

5 Plus NIS 0.25% + urea ammonium nitrate (UAN) 1.0 gt/a.
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SANDYLAND EXPERIMENT FIELD

I ntroduction

The Sandyland Expeiment Fedd was
established in 1952 to address the problems of
dryland agriculture onthe sandy soils of the Great
Bend Prairie of SC Kansas. In 1966, an
irrigated quarter was added to demonstrate how
producers might use water resources more
effidently and determine proper management
practices for, and adaptability of, crops under
irrigation on sandy soils.

Researchat the fidd has hdp define adapted
varietieshybrids of wheat, soybeans, dfdfa grain
sorghum, and corn.  As irrigated production of
corn, soybean, wheat, and dfdfa grew in
importance, research determined proper
management srategies for irrigation, fertilizer,
pest control, and related cultural practices.
Current research focuses on variety/hybrid
evaudion, the evauation; of new pesticides for
the area; the practicality of dryland crop rotations
vs. continuous whest; corn nitrogen fertilizer
requirements, reexamining accepted cultura
practices for corn and gran sorghum; and the
long-term effects of cropping systems on yidld,
s0il conditions, and residue cover. A long-term
study was initiated in 1996 to determine culturd
practices to maximize the efficiency of irrigation
inputs from both enginearing and agronomic
gandpoints. 1n 1999, a project was initiated to
examine cottonproductionvariablesand potentia
in the aea Al in 1999, work was begun to
examire the longrange feeshlity of dyland soyben
produdion. Winter farege sudiesfor cattlewere planted
g Whedt, rye tiiticele, and blendsof thesegrdl gains
No only istatd dry métter produdion bang detlemined,
but an areais devaied to evdugting weght gain far catle
under whedt, rye, triticde, and aryefrticale blend.
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Soil Description

Soil surface horizons range from Pratt,
Cawile, and Naronloamy fine sandsto Farnum,
Naron, and Tabler fine sandy loams. Subsoils
are much more varied, ranging from loamy fine
sand to day. These soils are productive under
dryland conditions with intensgve management
and favorable precipitation patterns.
Conservationtillage practices are essentid forthe
long-term production and profitability of dryland
summer row crops. Under irrigation, these soils
are extremely productive, and high qudity corn,
soybean, and dfalfaare important cash crops.

1999 Weather Information

The weather pattern of 1999 differed from
those of 1997 and 1998, resuting in aove
average precipitation in April and June, more
normd rainfall in May and July, and dmost none
in August (Table 1 and Figure 1). After good
precipitationin September, the last quarter of the
year was extremey dry with lessthan 0.5 inchof
moisture. In contrast to the a&bundant
precipitationinmuchof SC Kansas, precipitation
for 1999 was dightly below the long-term
average for thefidd.

Whedt yidds ovadl wee wdl aove avarege
Havet wes ddayed by dmodt 6 indhes of rain during
Jne consuantly, test weaighiswere lower then nonl.
Dryland sorghum and com granyiddswearegood where
aops wae panted in atimdy faghion, epeddly nodill
ocom Where planting wes ddayed by rarfdl, yiddswere
impected negivdy by the severe hegt and moisure
dress during the latter helf of iy and Auggt. Imigeted
com grain yidds were much improved over those for
1998 and ranged from averageto wdl aovethelong-
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term average of 160-180 bu/a.  Irrigated
soybean production was impacted severely by
severe heat in late August to early September
during peak pod fill, especidly the later planted
soybeans. Those planted in late April through
early May were much less affected.

Soil moisture conditions were quite variable
in the area for establishment of the 2000 whest
crop. Portions of the area such as Sandyland
received 2.5 to 4 inches of rain in September,
whereas others received less than 1 inch. Even
those areas receiving sgnificant September
moisiurewere not excessively wet because of the
extreme conditionsduring July and August. Most
of the area received little moisture from October
through the end of the year. Overdl, athough
most fields germinated, early seasongrowthwas
wdl below average. January 2000 produced
two ggnificant snowfdls in the area that greatly
improved surface soil moisture.

Tota precipitation for 1998 was dightly
below normd even with a wet April and June
(Table 1). Totd 1999 precipitation measured
25.0 inches compared to the long-term average
of 25.9inches. Precipitation was

108% of normd from April through September.
However, ranfal was only 80% of normal during
the period May through August, 70% of norma
for July and Augud, and 25% of norma for
August.

The low temperature for 1999 of 1°F
occurred on 2 days in January. Overdl, the
winter of 1999 wasrdatively mild, but Sgnificant
snowfdls occurred in January and March. The
period January through March included 25 days
with temperatures over 60°F and 3 days with
temperatures over 70°F. The yearly high of 105°F
occurred on 4 days in August. From May 1 to
September 30, temperatures were 90°F or higher
on 59 days and 100° or higher on 13 days.
Temperatures were 100° or higher on 7 days in
July and 6 days in August. Temperatures were

90° or higher on 25 days in July, 22 days in
Augug, and 6 days in September. The storm
season was much quieter than norma with the
exception of two very severe storms in the
Hudson area.

The frost-free season lasted from April 17
until October 4, resulting in a growing season of
169 days, gpproximately 16 days shorter thanthe
long-term average.

Table 1. Precipitation at the Sandyland Experiment Field, St. John, KS, 18-year average, 1998, 1999.

Month 18-year average 1998 1999
inches
January 0.7 17 2.7
February 0.8 0.5 0.0
March 21 4.4 2.4
April 26 15 4.0
May 3.8 25 2.7
June 4.0 15 57
July 30 6.1 33
August 2.6 0.3 0.7
September 2.2 0.8 32
October 20 5.6 0.2
November 11 17 0.0
December 1.0 0.2 0.2
Annual Total 25.9 26.7 25.9
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MONTH MAR | APR "MAY |JUNE|JULY | AUG | SEP
19968 24 | 48 | 96 . 134 | 178 | 229 | 278

1997 26 | 56 | 7.5 126 | 163 | 216 | 241 |

19984 66 | 81 | 106 121 182 | 185 193

1999+ 50 | 91 | 1.7 . 174 207 | 214 | 246

Fgure 1. Cumuldive precipitationfromMarch through September, Sandyland Experiment Field, St. John,
KS, 1996-1999



CROP PERFORMANCE TESTING AND NEW PROJECTS

Victor L. Martin

During the 1999 cropping season, perfor-
mance tests were conducted on dryland whesat
corn, cotton, and grain sorghum, as wdl as irri-
gated wheat, soybeans, grain sorghum, dfdfa,
cotton, and both full- and short-season corn hy-
brids. The dryland corn test was abandoned
because of intense weed pressure. The dryland
cotton test was impacted negatively by heavy
ransinJune. Waterlogged conditionsresulted in
severedunting and test abandonment. Essentidly
no sgnificant differencesoccurred in theirrigated
dfdfa variety trid.  Information from the other
crop performance tests is summarized in the
respective crop performance test publications
available a loca county extension offices.

In 1999, a cotton research program was
established to evauate the long-termfeasibility of
cotton production in the Great Bend Prairie.
Research includes variety evauation, weed
control, tillage, and planting date Sudies.

A sudy evauating nitrogen requirements for
corn under no-tillage falowing soybeans and
corn aso was initiated in 1999 under irrigation.
The sorghum breeding program implemented a
breeding Ste a Sandyland to assist indeveloping
gran sorghum hybrids better adapted to the
extreme heat and drought stress typica of the
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regon. A 3-year study begun in 1999 is
evauating the effects of planting date and hybrid
maturity on grain yidd under different row

spacings.

During the fdl of 1999, in conjunction with
animd scientigts, a long-term on- and off-gte
sudy was initiatled to evduate the forage
production potential of different varieties of
whedt, rye, triticde, and blends of those crops.
Inaddition, study wasbegunto determineweight
gan of cattle grazing different fal-seeded small
grans.

A study will beinitiated in the spring of 2000
to examine the feaghility of notill wheat
production and determine cultural practices to
maximize chances of success.

Data collectionwill start in2000 onadryland
rotation/tillage study involving whest, corn, and
gransorghum. Bt corn sudiesare continuing, as
are severd fertilizer studies, both dryland and
irrigated. This information can be found in the
Kansas Fetilizer Research and the Southwest
Research-ExtensionCenter FHeld Day Reportsof
Progress. You also may contact the Sandyland
Experiment Field, if your loca extension office
does not possess this information.
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SOYBEAN HERBICIDE EVALUATION

Victor L. Martin and Dallas E. Peterson

Summary

Weed contral in irrigated soybean fidds on
the sandy soils of SC Kansas presents severa
chalenges including weed resstance to
herbicides, especidly Pursuit-resstant amaranth
gpecies and the risk of severe crop damage by
SU herbicides such as Classc and Finnacle.
New soybeanvarietiesare bred for SU tolerance
(STS soybeans), Roundup tolerance, or both.
This study examined various weed control
srategiesinduding Roundup, SU herbicides, and
several combingtions.  Overdl, treatments
combining both pre- and postemergence
grategies and Roundup with SU herbicides
provided the most consistent weed control.

Introduction

Irrigated soybean is an extremdy important
production component for producers on the
sands of the Great Bend Prairie in SC Kansas.
Soybeans are grown in rotation typicaly after
corn, continuoudy, and double-cropped after
wheat. Herbicide drategies exist that are
normaly effective in controlling grasses in this
area. Consgent broadleaf control is more
difficult, especidly whensoybeans are produced
for morethanone year a the same location. The
problem is increedng as ALS-resstant weeds,
egpecidly Palmer amaranth, are increesing in
numbers This study was designed to evaduate
pre- and postemergence strategies primarily for
broadleaf weeds on sandy soils. The study
involved herbicides currently labeled for use on
sandy soils and the use of a soybean vaiety
tolerant to both Roundup (glyphosate) and SU
herbicides (STStolerant).
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Procedures

A Pratt loamy fine sand was used for this
gudy. Cornwaspresent onthisstein 1998, and
soybeans in 1997. Tillage conssted of offset
disking during the fall of 1998 with tandem
disking and packing twice prior to planting.
Fertilizer congging of 100 Ib/a 18-46-0 was
gpplied in mid-April. Preemergence (PRE)
treatments were applied on June 18.
Postemergence (POST) applications were made
on July 2 and July 16. Soybean variety Asgrow
3302, containing both Roundup and STS
tolerance, was planted in 30-inch rows at
150,000 seeds/a on June 14. Plots were 25 ft
long by 10 ft wide (four 30-inchrows). Irrigation
totaled 11.25 inchesin 14 gpplications fromJune
8 through August 23. There was a total of 17
trestments including an untreated check (Table
2). This reaulted in 68 plots in four replications
arranged inarandomized complete block design.

Tresiments wae goplied usng a tractor-mounted
compressd ar grayer a 0 ps with 20gd water/a A
wind syemn wes usd 0 minmze habidde dhft
Heatiddes for the surounding fidd consded of 1 gffa
Dud fdloved by 1 gfa Roundup POST. Hetbiade
inury and wesd pressreweare monitored throughout the
growing seeson with ratings teken on Ly 1, 13, 26 and
Augg 12 Has wee havetad with a comne
equipped with atwo-row row heeder.

Results

Resultsarelisted in descending order of yidd
(Table 3). Two numberswithin the same column
mus differ by more than the LSD to be
gonificantly different.  Yields were affected by
shattering folowing the wet conditions in
September.
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No dgnificant crop injury was noted, even
withtreatments containing Pinnacle (Synchrony).
In past years, non-STS soybeans were
consigently and severdly sunted by any
trestment containing Pinnacle.  The only grass
species present was crabgrass, and control was
excdlent except for treatments 3, 4, 5, and 12
(Table 3). Even in those treatments, grass
pressure was not severe (averaging dmost 70%
grassfree soil surface).

The primary broadleaf weed present was
pigweed Pmer amaranth. With the exception of
the check treatment, puncture vine was absent.
Almog dl treatments, with the exception of
treetments 12 and 2, provided excdlent
broadleaf weed control. As with al studies of
this type, a timdy cultivation would have
enhanced weed control. With the use of newer
compounds over the last 4to 6 yearsin both the
corn and soybean herbicide studies that are
aternated onthis Site, previoudy commonweeds

induding lambsquarters, Russian thistle,
cocklebur, and devil’s daw have been ether
greatly reduced or amost
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entirdly eliminated. Previoudy, redroot pigweed
and water hemp were the predominant amaranth
species;, however, they are dso grestly reduced
in numbers.

These treatments demonstrate the excellent
season-long grass control provided with a
PRE/POST program when compared to atotal
PRE or tota POST protocol. Also programs
incorporating Roundup Ultrainto aprogramwith
PRE and other POST emergence herbicides
appears overdl more effective than a smple
POST application of Roundup.

Some of these treatments are either not
labeled for usein the Sandyland service area or
may have useredtrictions based upon soil type or
groundwater levels. Always read and follow
label recommendations. Also please be aware
that many of these treetments require the use of
SU-tolerant soybeans, otherwise, crop inury
and/or crop lossislikdy onthe sands. The same
precaution holds true for the use of Roundup-
Ready soybeans with trestments involving
Roundup Ultra.
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Table 2. Soybean herbicide treatments 1999, Sandyland Experiment Field, St. John, KS.

Trt No. & Product Timing’ Product Rate/A* Adjuvant*

1. Command SME PRE 2 pints
Authority PRE 2.67 oz.
Roundup Ultra POST 1 pint

2. Command 3ME PRE 2 pints 0.25% v/v NIS
Authority PRE 2.67 oz. 2 |b/a Amsulf
Synchrony POST 0.50z.

3. Authority PRE 3oz
Touchdown POST 1 pint

4. Canopy XL PRE 6.8 oz/a

5. Canopy XL PRE 6.8 oz. 1% v/v COC
Assurell POST 10fl. oz. 2 |b/a Amsulf

6. Canopy XL PRE 3.6 oz. 0.25% v/v NIS
Classic POST 0.33 0z. 2 Ib/a Amsulf
Roundup Ultra POST 1.5 pints

7. Canopy XL PRE 3.6 0z. 0.25% v/v NIS
Synchrony POST 0.50z 2 |b/a Amsulf
Roundup Ultra POST 1.5 pints

8. Authority PRE 3oz 0.25% v/v NIS
Classic POST 0.33 0z. 2 Ib/a Amsulf
Roundup Ultra POST 1.5 pints

9. Authority PRE 3oz 0.25% v/v NIS
Synchrony POST 0.50z 2 Ib/a Amsulf
Roundup Ultra POST 1.5 pints

10. Authority PRE 45 0z. 0.25% v/v NIS
Classic POST 0.33 0z 2 Ib/a Amsulf
Roundup Ultra POST 1.5 pints

11. Authority PRE 45 oz. 0.25% v/v NIS
Synchrony POST 0.50z. 2 Ib/a Amsulf
Roundup Ultra POST 1.5 pints

12. Authority PRE 45 o0z.
Pursuit Plus PRE 1.5 pints

13. Classic (25 WG) PRE 130z
Authority PRE 220z
Sencor DF (75 WG) PRE 3oz
Flufenacet WG (60 PC) PRE 40z
Roundup Ultra POST 1.5 pints

14. Roundup Ultra POST 1.5 pints 3.4 1b/a Amsulf

15. Roundup Ultra EP 1.5 pints 3.4 1b/a Amsulf
Roundup Ultra POST 1.5 pints 3.4 |b/a Amsulf

16. Roundup Ultra POST 2.5 pints 3.4 1b/a Amsulf

17. Check

* - PRE=preemergence; POST=postemergence; EP=early postemergence.
# - Rate of product applied per acre.
+ - NIS=nonionic surfactant; Amsulf=ammonium sulfate; COC=crop oil concentrate; v/v=volume per volume
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Table 3. Soybean herbicide evduation 1999: weed control 17 and 60 days after planting and bean yield,
Sandyland Experiment Field, St. John, KS.

Trt No. Grass 1* Grass 2* Broadleaf 1 Broadleaf 2* Yied

% soil surface free of grasses % soil surface free of bu/a
broadleaves

14 97% 99% 95% 92% 37

13 100 100 99 86 37

1 100 100 99 93 36

15 100 98 95 91 33

6 100 98 97 96 32

8 100 99 98 95 31

4 100 68 100 88 30

16 100 99 96 89 30

10 99 99 98 % 28

3 100 84 100 87 28

9 100 100 99 96 28

7 99 99 96 4 26

11 100 98 99 93 26

5 100 84 100 82 24

12 100 76 100 70 24

2 99 95 97 73 21

Check 100 90 96 11 13

LSD(.10) NS 6.3 NS 4.7 2.9

# - 1=17 days after planting; 2=60 days after planting.
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CORN HERBICIDE EVALUATION

Victor L. Martin and Dallas E. Peter son

Summary

The sandy soils of SC Kansasraise concerns
regarding groundwater contamination for the use
of drazineat highrates, especidly preemergence.
Highleves of weed pressure from crabgrass and
amaranth species are the main pest chalengesto
irrigated cornproduction. This study evauatesa
variety of new products usng no or lower rates
of arazine and some tota postemergence
(POST) drategies. The total POST strategies
worked well in 1999, producing consstent weed
control and gran yields. Some of the new
preemergence (PRE) products such as Axiom
worked well controlling crabgrass and early
season broadleaves. Long-term, PRE/POST
combination drategies provided the most
congstent weed control and yields.

Introduction

Weed control isamgor probleminirrigated
cornproduction, especidly whenpostemergence
cultivation is diminated. This problem is
accentuated on sandy soils low inorganic matter.
Additiondly, thereis concerninvaving the use of
atrazine, acommonherbicidein SC Kansas, and
the potentid for its movement into groundwater.
Atrazine is one of the best, most cost-effective
herbicides for season-long broadleaf control on
the sandy soils of the Great Bend Prairie.
Problems with atrazine do exist especidly when
corn is grown continuoudy, because populations
of atrazine-resstant weeds develop. This study
was initisted to determine the effectiveness of
dternatives to herbicide programs containing
preemergence (PRE) atrazine applications on
sandy soils in SC Kansas and to compare newly
labeled, not yet labeled, and nonresidual
compounds for use in Kansas to more
conventiona programs.
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Procedures

A loamy finesand (Pratt and Naron) which
was cropped to soybeans in 1998 and corn in
1997, was used for this study. The entire Site
was tandem disked once and packed prior to
planting in the spring of 1998. Fertilization
included 100 Ib/a 18-46-0 and 125 Ib/a N
gpplied as urea (46-0-0) prior to spring tillage
and 100 Ib/a N a V-6. The 110-day corn
hybrid NC+ 4616 was planted on May 10 at
28,500 seedg/aat adepthof 1.5 inches. No sail
insecticideswere used. Plotswere 25 ft long and
10 ft wide (four 30-inch rows) with four
replications in arandomized complete block.

Therewas atotal of 24 trestments (Table 4).
Preemergence (PRE) treatments were gpplied
on May 14 and postemergence (POST)
treatmentsonMay 28. Treatmentswere applied
usng a tractor-mounted compressed-air sprayer
at 30 ps with 20 gd/awater. Crop injury and
weed pressure were monitored throughout the
growing season and examined extensvey
immediady prior to POST treatments and 2
weeks after. Plots were irrigated as necessary
fromJune 8 until August 23 with atotd of 11.25
inches of water in 14 gpplications. Corn was
hand-harvestedinmid-October and mechanicaly
sdled. Yields were adjusted to 15.5%
moisiure.

Results

Yidd and weed control results are listed in
order of descending yidd (Table5). Some crop
injury was noted with trestments containing Aim
and Axiom, dthough sunting was dight in most
ingances. As in mog years, the only grass
present was crabgrass. With the exception of
trestment 22, dl
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herbicide combinations provided good to
excdllent crabgrass contral.

The two magor broadleaf weeds were
puncture vine and pigweed species,
predominantly Padmer amaranth. This dte is
rotated with the soybean herbicide study. Over
thelast 4 to 6 years, with the introduction of new
herbicides, broadleaf weeds previously
considered to be mgor problems such as
lambsquarters, Russan thigtle, cocklebur, and
devil's claw have been reduced or diminated
from this gte.  Additionaly, amaranth species
such as red- root pigweed and water hemp have
been dmog entirdy diminated.  Broadlesf
control was good to excdllent, with the weakest
treatments being 3, 4, 5, and 22. The dngle
weed species that appears mogt important in
determining yidd is PAmer amaranth. AsPamer
amaranth pressure increased, yidds decreased.

Ofthe seventop yidding treatments, onewas
total PRE (trt 4); three weretotal POST (trt 16,
17, 18); and three involved a combination of a
PRE herbicide for initid control followed by a
POST application.

One of the main purposes of thisstudy is to

determine the effectivenessof herbicide programs
not involving PRE arazine. Asin
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previous years, treatments involving POST
arazine performed well. Smadl amounts of
atrazine when added to newer products such as
Aim, Bads (Bass Gold), and Axiom, greatly
increase their effectiveness, while reducing the
risk of contamination of surface or groundwater
by atrazine.

Herbicide programs combining a PRE and
POST applicationgtrategy overdl exhibit the best
and most congstent weed control and minmize
producer risk.

This study continues to examine weed
control optionsfor cornon sandy soils. However,
after 8 years, we can date safely that effective
weed control isindeed possible without high use
rates of PRE atrazine. Thedifficulty iscomparing
cost effectiveness, but with the advent of SU
compounds with very low use rates and price
reductions by manufacturers over the last 24
months, this appearsto be less of aproblemthan

in the past.

This is a research project and product
evdudion. Note that the use of Epic and
Bdance are notdlowedoncoarse-textured soils,
espeddly with shalow groundwater. Carefully
read the label to determine if use of these and
other productsis permitted in your area.
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Table 4. Corn herbicide treatments 1999, Sandyland Experiment Feld, &t. John, KS.

Trt No. & Product Timing' Product Rate/A* Adjuvant*

1Dud I PRE 2 pints
Atrazine POST 2 pints

2 Axiom (68 DF) PRE 8oz
Basis Gold POST 14 oz.

Clarity POST 41l. oz

3Dud Il PRE 2 pints
Atrazine PRE 2 pints

4 Axiom PRE 10 oz.

Atrazine PRE 2 pints

5Epic PRE 60z
Atrazine PRE 2 pints

6 Axiom PRE 9oz
Bdance PRE loz
Atrazine PRE 2 pints

7 Epic PRE 8oz
Atrazine POST 2 pints

8 Epic PRE 8oz
Atrazine PRE 2 pints

9 Guardsman PRE 1.5 pints 1% viv COC
Basis Gold POST 14 oz. 2 Ib/a Amsulf
Clarity POST 4fl. Oz

10 Guardsman PRE 1.5 pints 1% viv COC
Accent Gold POST 2.9 oz 2 Ib/a Amsulf
Clarity POST 4fl oz.

11 Basis PRE 0.5 oz
Atrazine PRE 2 pints

12 Guardsman PRE 1.5 pints 1% v/v COC
Basis Gold POST 14 oz. 2 Ib/a Amaulf
Banvel POST 4fl. oz.

13 Basis PRE 0.330z. 1% v/iv COC
Basis Gold POST 14 oz 2 Ib/a Amsulf
Clarity POST 41l. oz

14 Bdance PRE 0.750z. 1% v/iv COC
Basis Gold POST 14 oz 2 Ib/a Amsulf
Clarity POST 41l. oz
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Table 4. Corn herbicide treatments 1999, Sandyland Experiment Feld, &t. John, KS.

Trt No. & Product Timing' Product Rate/A* Adjuvant*
(Continued)

15 Axiom PRE 8oz 1% viv COC
Bass Gold POST 14 oz. 2 Ib/a Amaulf
Clarity POST 41l. oz.

16 Basis Gold POST 14 oz. 1% viv COC
Distinct POST 4 fl.oz. 2 Ib/a Amsulf

17 Aim POST 0.33 oz. 1% viv COC
Basis Gold POST 14 oz. 2 Ib/a Amsulf

18 Aim POST 0.33 oz. 0.25% v/v NIS
Basis Gold POST 14 oz. 2 Ib/a Amsulf

19 Dud 11 PRE 2 pints 0.25% v/v NIS
Aim POST 0.33 oz.

Atrazine POST 1 pint

20 Dudl Il PRE 2 pints 1 gt/aCOC
Aim POST 0.33 oz.

Atrazine POST 1 pint

21 Dud Il PRE 2 pints
Aim POST 0.33 oz.

Atrazine POST 1 pint
Banve POST 4fl. oz.

22 Aim POST 0.33 oz. 0.25% v/v NIS
Spirit POST 1oz

23 Dud Il PRE 2 pints 4% viv Amsulf
Aim POST 0.667 oz.

24 Check

* - PRE=preemergence; POST=postemergence
# - rate of product applied per acre
+ - NIS=nonionic surfactant; COC=crop oil concentrate; Amsulf=ammonium sulfate
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Table 5. Corn herbicide evaluation 1999: weed control 17 and 44 days after planting and grain yidd at 15.5%
moisture, Sandyland Experiment Field, St. John, KS.

Trt No. Grass 1* Grass 2 Broadleaf 1* Broadleaf 2 Yidd
% soil surface free of grasses % soil surface free of broadleaves bu/a
16 96 87 80 99 164
13 96 95 %4 99 161
18 95 87 80 98 154
12 98 97 96 99 149
4 100 95 98 76 146
17 95 91 85 95 145
19 97 94 92 92 145
1 99 9% 91 95 140
2 99 97 95 99 139
10 98 97 95 97 137
11 98 92 98 87 136
9 100 95 95 98 132
23 99 0 95 73 132
21 98 92 93 97 132
3 100 9% 98 71 129
7 100 95 93 98 128
14 98 97 96 99 127
8 98 %4 98 91 124
20 98 9% 92 % 124
6 100 97 97 84 122
5 98 92 87 71 114
15 99 98 96 99 106
22 96 40 75 60 89
Check 92 76 83 5 35
LSD(.10 0.98 3.2 3.4 6.3 10.9

)
# - 1=17 days after planting; 2=44 days after planting
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COTTON HERBICIDE EVALUATION

Victor L. Martin, Dallas E. Peter son, and Scott A. Staggenborg

Summary

Cotton acreage is increasing sgnificantly in
SC Kansas. A mgor difficulty is the lack of
herbicidesavailable for weed control labeled not
only for use in Kansas, but overdl. Sandy soils
further compound the problem by increasing the
risk of herbicide injury. Roundup Ready cotton
helps, but application is limited to early in the
growing season, because late application can
cause boll abortion. This study was initiated to
gather dataon cotton herbicide strategies and on
cotton herbicides not presently labeled for
Kansas. Roundup was effective in contralling
emerged weeds, however, new flushes of weeds
presented problems and were not controlled.
Treatmentswithresidua activity provided better,
longer control, especidly for PAmer amaranth.
After only 1 year, it is impossble to draw any
conclusions regarding cotton herbicides.

Introduction

Cotton productionincreased markedly in SC
Kansas during the 1990's. From 2,000 acresin
1991, cotton acreage increased to between
25,000 and 30,000 acres by the end of the
decade. There aretwo primary reasonsfor this
increase. Firgt, low commodity pricesfor typica
dryland crops such aswheat and grain sorghum
have sparked interest in dternative crops.
Second, cotton is able to withstand drought and
heat much better than many other aternative
dryland crops.

Presently, little cottonisgrowninwesternSC
Kansas, the sand hills region served by
Sandyland. The coarse-textured soils of the
region present challenges for successful cotton
production. Additiondly, the area is higher in
elevation, receives less precipitation, and has a
shorter growing season than areas in SC Kansas
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near the Oklahoma border. Perhapsthe biggest
obstacle for long-termcotton productionisweed
control.

Few herbicidesarelabeledfor useinKansas,
and evenfewer for coarse-textured soils. Weeds
decrease cotton yidd, make harvesting more
difficult, and often result in decreased qudlity.
Grass control options are more humerous and
effective in Kansas than broadleaf weed control
options. Roundup Ready cotton, while ussful, is
a best a patid answer because of severe
redrictions based on cotton plant size and the
prevalence of broadleaf weeds such as Pamer
amaranth in the Great Bend Prairie. This study
was initited to determine the most effective
weed control strategies on the coarse-textured
soils of the Sandyland service area.

Procedures

A loamy fine sand (Pratt and Naron), which
was cropped to Roundup Ready soybeans in
1998 and corn in 1997, was used for this study.
The dte was tandem disked once and packed
prior to planting in the spring of 1999.
Fertilization included 100 Ib/a 18-46-0 and 50
Ib/aN applied as urea (46-0-0) gpproximately 4
weeks after emergence. A Roundup Ready
Paymaster cotton variety, 2145RR, was planted
on May 26. No soil insecticides were used.
Pots were 30 ft long and 10 ft wide (four 30-
inchrows) withthree replications inarandomized
complete block.

Therewas atotal of 16 treatments (Tabel 6).
Preemergence(PRE) treatmentswere gppliedon
May 28, and postemergence (POST) treatments
ondunel7and July 1. Treatmentswere gpplied
usng a tractor-mounted compressed-air sprayer
at 30 ps with 20 ga/awater. Crop injury and
weed pressure were monitored throughout the
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growing season and examined extensvey
immediady prior to POST treatments and 2
weeks after. Plots were irrigated to facilitate
weed pressure with 13 inchesof water from July
5 through August 31. Plots were not harvested
because of the overdl severe weed pressure in
many plots and the inghility to grip individual
plots.

Results

Weed control results are liged in Table 7.
Although we expected that some trestments
would injure cotton plantswhenused on the light-
textured, low organic matter soils of the Great
Bend Prairie, no obvious dgns of sunting were
present. Reasonsfor the lack of
crop injury are not readily apparent. The
possibility of crop injury will be examined more
closdly over the next severd years.

Withthe exceptionof trt. 4 (PRE gpplication
of Prowl and Staple), dl other treetmentsprovide
good to excdlent long-termcontrol of crabgrass.

The two magor broadleaf weeds were
puncture vine and pigweed species,
predominantly Pamer amaranth. Another
problem was encountered with volunteer
soybeans. The previous soybean study (1998)
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involved Roundup Ready varieties. The only
effective way to control volunteer soybeans was
hand weeding. Treatmentsproviding greater than
80% broadl eaf weed control were 2, 5, 8, 9, 10,

12, and 13. Two of the treatments were total

PRE programs (2 and 5), whereas the rest
included a PRE herbicide followed by a POST
herbicide. Straight Roundup Ultra treatments
were effective at killing dl weeds present;

however, new flushes of weeds would emerge
severd weeks dfter spraying, and this was
accentuated by irrigation application. Roundup
was more effective when used as a part of a
sequentia herbicide program.  Application of
Roundup Ultra past the cotton plant size
restrictions onthe label canresult inboll abortion.

A possble solution is to use a sprayer with
shields to prevent Roundup Ultra from coming
into contact with the cotton plant. Severd more
years of research are necessary before any mgjor
conclusions can be drawn from the study.

Remember that many of these products are
not presently labeled for useinKansas. Consult
with your agrochemicd representative or
gpplicator regarding herbicides for use in your
area. Follow labd redtrictions closdly.
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Table 6. Cotton herbicide treatments 1999. Sandyland Experiment Field, St. John, KS.

Trt No. & Product Concentration & Form Timing* RateUnit/A @

1 Prowl 33EC PRE 2.4 pints
Cotoran 80 80 WP PRE 21b.

2Dual I 7.8EC PRE 2 pints
Cotoran 80 80 WP PRE 21b.

3 Prowl 33EC PRE 2.4 pints
Karmex 80 DF PRE 1.251b.
4 Prowl 33EC PRE 2.4 pints
Staple 85 SP PRE 0.8 0z.

5 Prowl 33EC PRE 2.4 pints
Staple 85 SP PRE 0.6 oz.

Karmex 80 DF PRE 1lb.

6 Prowl 33EC PRE 2.4 pints
Zoria 80 DF PRE 1.51b.

7 Prowl 33EC PRE 2.4 pints
Caparol FL 4F PRE 3.2 pints

8 Prowl 33EC PRE 2.4 pints
Cotoran 80 80 DF POST 21b.
NIS 1L POST 0.25% v/v0

9 Prowl 33EC PRE 2.4 pints
Staple 85 SP POST 1.2 oz.
NIS 1L POST 0.25% v/v

10 Prowl 33EC PRE 2.4 pints
Roundup Ultra 4L POST 2 pints

11 Prowl 33EC PRE 2.4 pints
MSMA 6L POST 2.7 pints

12 Cotoran 80 80 DF PRE 21b.
Fusion 2.67EC POST 8oz
coc* 1L POST 1 qt.

13 Cotoran 80 80 DF PRE 21b.
Roundup Ultra 4L POST 2 pints

14 Roundup Ultra 4L POST 2 pints

15 Rounup Ultra 4L POST 1.5 pints
Roundup Ultra 4L SEQ 1 pint

16 Check

* - NIS=nonionic surfactant

# - COC=crop oil concentrate

+ - PRE=preemergence; POST=postemergence; SEQ=sequential treatment.

@ - Rate of product applied.

DF=dry flowable, EC=emulsifiable concentrate, F=flowable, L=liquid, SP=soluble powder,
WP=wettable powerder
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Table 7. Cotton herbicide evaluation 1999; weed control 16 and 75 days after planting. Sandyland Experiment
Field, St. John, KS.

Trt No. Grass 1* Grass 2 Broadleaf 1* Broadleaf 2
% soil surface free of grasses % soil surface free of broadleaves

1 99 93 93 63

2 99 98 99 %4

3 99 97 98 67

4 87 53 98 47

5 98 91 100 91

6 99 95 95 45

7 99 93 97 48

8 95 95 95 91

9 9 89 96 85

10 99 97 96 88

11 99 87 97 73

12 99 99 97 95

13 99 97 98 95

14 95 0 65 43

15 87 80 76 47
Check 92 92 43 3
LSD(.10) NS 7.4 6 155

# - 1=17 days after planting; 2=75 days after planting
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EFFECTS OF PLANTING DATE, IRRIGATION RATE, AND TILLAGE
ON PRODUCTION OF VARIED-MATURITY CORN

Victor L. Martin, Gary A. Clark, Richard L. Vanderlip,
Gerald W. Warmann, and Dale L. Fjéell

SUummary

Planting date has had the mogt effect on
yields, which decreased sgnificantly with later
planting, especidly for full-season hybrids. No-
tillage sgnificantly reduced yidds in hot, dry
yearsbut not ingood years. Decreasingirrigation
did not reduce yidds in mild, wet years and
reduced yidds only for later plantinginahot, dry
year. Increasngirrigationfrom75% to 100% of
ET provided asgnificant advantage in 1999.

I ntroduction

Corn isthe most important cash crop in SC
Kansas produced under irrigation, with 13% of
the sate's crop produced in the nine county area
of the Great Bend Prairie. The sandy soils and
climate of theregionin combinationwithirrigetion
result in average yields of 150 to 160 bu/a most
years. Under intensve management with
favorable weather, producers expect yields of
190 to 200+ bu/a on their "better" ground.
Typicdly, cornis planted frommid-April to mic-
May with populations averaging 24,000 to
30,000 plantsa. Normally, producers plant a
full- season hybrid (112 days or greater to black
layer), athough hybrids of shorter maturity are

increasing in popularity.

Thoughirrigated corn production hasbeenan
economic boom to Kansas, it has not been
without problems, especidly in western Kansas
where aquifer depletion is a mgor concern.
Although vast improvements have and are being
made in irrigation technology, many questions
remain.

Decreases in water leves of the aquifer in
SC Kansss in the region of the Great Bend
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Prairie have not been as dramatic as those in
westernKansas. Thegtructure of the aquifer and
the soils of the region have dlowed for lesser
decreases, and years of high ranfdl such asthe
mid-1970's, 1992, 1993, 1996, and 1997 have
seen significant recharge of the aguifer inmuchof
the region. Therefore, groundwater can be
viewed asasustainable resource, especidly with
careful management of irrigation and agronomic
gysems to maximize water use efficiency.

An additiond factor complicates the view of
sudanableirrigation, especidly inthe Rattlesnake
Creek Watershed where the Quivira Nationa
Wildife Refuge is and fromwhich it receives its
water. Although groundwater is viewed as
renewable for irrigators, the lowering of water
table levds associated with irrigation have
diminished stream flow into Quiviraand resulted
in lesswater than needed to maintain the refuge
during periods of below-normal precipitetion,
especidly in the fdl during the peak waterfowl
migraionperiod. Strategies are needed not only
to manage for sudtainable irrigation, but to
develop practices ensuring adequate surface
waters to maintain the Quivira Wildife Refuge.
Although switching hardware on pivotsand using
irrigation scheduling can help decrease irrigation
inputs, the sdection of proper agronomic
practices (planting date, tillage, hybrid maturity)
is potentidly as or more important in reducing
water usage. This study is one aspect of the
solution.

The primary objective of this study is to
determine the effect of no-tillage vs. conventiona
tillage, hybrid maturity, planting date, level of
irigation inputs, and ther interactions on the
yield, water usage, and
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economic return of corn produced on the sandy
soilsof SC Kansas. This is the fourth year of a
5-year sudy. It involves the departments of
Agronomy, Biological and Agricultural
Engineering, and Agriculturad Economics.
Support for this project is provided by the
Kansas Corn Commission.

Procedures

The soll for this study is predominantly loamy
fine sand with some fine sandy loam. The ste
was cropped to gran sorghumin1994 and 1995
and to whest in the prior 2 years. Fertilization
conssted of 100 Ib/a 18-46-0 each year in
March. Nitrogen was applied as granular urea
(46-0-0) and was split into two 125 Ib N/a
increments, preplant and V6. All planting dates
received 1 qt/a Dud Il + 1 pt/a Atrazine
preemergence followed by 1 gt/a Marksman
postemergence. Thefirst two planting datesaso
received 2/3 oz/a Accent to control crabgrass
and volunteer grain sorghum in 1996. All plots
were planted at 34,000 seeds/a with a John
Deere no-till row planter.

Treatments were as follows.

1. Main plots - Planting Date: April 16, May
2, May 15 (1996); April 21, May 5, May 19
(1997); April 24, May 8, May 19 (1998); April
20, May 3, May 17 (1999).

2. Slit plots - Irrigation Leve: 120% (0.92
in/application), 100% (0.78 in/gpplication),
80% (0.62in./gpplication) from 1996 - 1998 and
125% (0.98 inJ/application), 100% (0.78
in/application), 75% (0.57 in/application) in
1999.

3. Sub-subplots- Tillage: No-tillage, Chisd-
disk

4. Find split plots - Hybrid: Early (Pioneer
3563-103 day), Medium (Dekalb DK 591-109
Day), Full (Pioneer 3162-118 day) from1996 -
1998 and Early (Pioneer 35N05-105 day),
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Medium (Pioneer 33R88-113 Day), Full
(Pioneer 31B13-119 day) in 1999.

Plots were arranged in a randomized complete
block with four replications. Irrigation leve
differences were achieved by replacing the
overhead systemwithdrops, pressure regulators,
and three different nozzles reaulting in the ability
to goply differentid irrigetion rates. Nozzle
packages were changed in 1999 to increase the
differenceingpplicationrates and re-regulated to
increase gpplication uniformity.

Hybrids were changed in 1999 to all Bt
hybridsto better reflect practices in the area, use
new higher yidding hybrids, and diminate
concerns that yidd decreases detected with later
planting were due to Europeanand southwestern
corn pressure as aresult of delayed planting

Measurementsincludefina plant population,
dates of 50% emergence and slking, grainyield,
and gran moidure.

Results

The datashowthat part of the Ste wherethe
medium irrigation rate was applied from 1996 -
1998 contained large variations in corn gran
yield, most likely related to soil compaction. The
differences were larger for 1996 than 1997 -
1999. This resulted in wide yidd variation and
lower than expected yields.

Growing sseson predpitation wes much doove
nomd during bath 1996 and 1997 and resited in the
need for less imgation then nomel (Table 8). In 1998,
exagt Uy, predpitation wes much bdow nomd,
expeddly duing Augus.  In 1999, predpitation was
above nammd fram June through eay Jly and much
belov nomd duing the revander o the gowing
s (Fgure 1), The maximum differences in weter
goplied ware 2 indhesin 1996, 2.1 indnesin 1997, 48
inchesin 1998, and 5inchesin 1999, MidMay planting
gonificantly decressad yidds ovedl, increesng
irrigation levels dightly increased
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yieds in 1996, had no effect in 1997, and
increased yieldsin 1998 and 1999 (athough not
gonificantly) (Figure 2).  Notillage resulted in
lower yiddsin 1996, had no sgnificant effect in
1997, and Sgnificantly decreased yiddsoverdl in
1998 and 1999. The 108- and 103-day hybrids
were competitive with the 118-day hybrid in
1996 and 1997; however, the 118-day hybrid
was dgnificantly damaged by growing season
conditionsin 1998. 1n1999, yiddswere dightly
lower overal for the 105-day hybrid and not
sgnificantly different for the 113- and 119- day
hybrids.

Ovedl, yidds of the two early hybrids were
less affected by planting date, and yields
decreased with increasing maturity and planting
date (Figure3). Yiddsof dl three hybridswere
lower overdl with the no-tillage system in 1996,
unaffected by tillage in 1997, and lower without
tillage in 1998 and 1999 (Figure 4).

Figures5, 6, 7, and 8 show overviews of dl
trestment variables. Four years into the study,
severd trends are becoming evident.

Ovedl, planting date has been the sngle
maost important variable in determining yields.
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As planting is moved later, yidds decrease
sgnificantly. Thisistrue even under cold spring
conditions. Overdl, eiminating tillage did not
result in sgnificant yied reductions during good
years, but Sgnificantly decreased yieldsin a haot,
dry year. Note that the negative effect of
eiminating tillage increased as planting date was
moved later. This is partly contradictory to
conventiond wisdom. Earlier maturing hybrids
are competitive withafull- seasonhybrid and are
lesssengtive to planting date. Findly, during the
two mild, wet years, decreasing irrigationdid not
adversdly affect yidds. Eveninadry, hot year as
in 1998, the low irrigation rate did not adversely
affect yiddsfor earlier planting, but did negetively
impact yidds for later planting. In 1999,
increesngirrigationfromthe 75% to 100% of ET
provided a Sgnificant advantage.

Thefifth and find year of this study is 2000.
After that, we will conduct an economic anaysis
of the rdaive incomes of each sysem and
determine their costs. We will be ableto discuss
the agronomic consegquencesof the planting date,
irrigetion leve, tillage and hybrid maturity
interactions and make recommendetions.
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Table 8. 1996 - 1999 irrigations amounts and numbersin corn study, Sandyland Experiment Field, St. John, KS.

Irrigation Rate and Total (inches)

Irrigation

Planting Date Number 80% 100% 120%
April 16, 1996 9 37 4.0 43
May 2, 1996 1 4.3 4.8 53
May 15, 1996 12 4.6 52 5.7
April 21, 1997 7 4.3 55 6.4
May 5, 1997 7 4.3 55 6.4
May 19, 1997 7 4.3 55 6.4
April 24, 1998 11 6.2 78 9.2
May 8, 1998 1 6.2 7.8 9.2
May 19, 1998 13 74 9.4 11.0

75% 100% 125%
April 20, 1999 11 6.8 9.4 113
May 3, 1999 1 6.8 9.4 113
May 17, 1999 10 6.3 8.6 10.3

oo " TR R
LERCAT) = H (1) 10,7 (1997} TGS = 1A (19 L3 (T
LA I kS (P, M () LT RF) = N1 {11 . (1)
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Figure 2. Corngrainyiddsin planting dete X irrigation level X tillage X hybrid maturity study, Sandyland,
1996-1999
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Figure 3. Interaction of hybrid with planting date in irrigated corn study, Sandyland, 1996-1999.
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Figure4. Interaction of hybrid with tillage in irrigated corn study, Sandyland, 1996-1999.

111


IET n/a
111


B l100% M4 20%

Fgure 5. Corngranyied by hybrid maturity usng planting date X irrigation level X tillage interaction,
Sandyland, 1996.
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Figure 6. Corn grain yield by hybrid maturity usng planting date X irrigation leve X tillage interaction,
Sandyland, 1997.
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Figure 7. Corn grain yidd by hybrid maturity usng planting date X irrigation level X tillage interaction,
Sandlyland, 1998.

Figure 8. Corn grain yidd by hybrid maturity using planting date X irrigation leve X tillage interaction,
Sandyland, 1999.
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UNIFORMITY OF LOW DRIFT NOZZLE IRRIGATION

Gary A. Clark, Ergun Dogan, Victor L. Martin, Danny H. Rogers, and Robert Stratton

Summary

Water application patterns from low drift
nozzle (LDN) type sprinklers can result in
nonuniform water distributions and low
coefficients for uniformity with certain spacing
and operating pressure arrangements. Increasing
the operating pressure will help to breakup water
patterns and improve uniformity. However, higher
operating pressures can result in lower application
efficiencies and reduced net depths of applied
water. Results from 1999 studies with additional
orifice/pressure combinations confirmed those
relationships. However, climatic conditions should
be considered when selecting a sprinkler nozzle
system.

Introduction

Irrigation systems and nozzle packages
should be designed to apply water uniformly to al
areas of the irrigated field. Nonuniform
applications of water occur when some areas of
the system gpply more or less water than other
areas. These application differences may occur
regularly throughout al of the system or just within
portions of the system because of nozzle
application problems, or they may occur at specific
locations within the system as aresult of improper
nozzle sizing or improper pressure distribution. All
irrigation systems will have some nonuniform
water applications at levels that are acceptable.
As irrigation events are scheduled to provide “just
in time” water to the crop, effects of irrigation
nonuniform water gpplications on yield can
become substantial. This work was conducted to
evauate the uniformity of water applications from
low drift nozzles (LDN).

Procedures

These studies were conducted at the
Sandyland Experiment Field, St. John, Kansas
during the summer of 1999. The irrigation system
was a T-L linear with four, 160-ft long spans.
Each span had 16 nozzle outlets outfitted with
gooseneck pipes, flexible hose drops, and poly
weights for the sprinkler drop pipes. On the end
of each flexible drop pipe was a pressure regulator
and an LDN type sprinkler. The resultant
sprinkler drops were on a 10-ft spacing.

Three of the spans were each arranged
with #13 (13/64-in., low rate), #16 (16/64-in.,
medium rate), and #19 (19/64-in., high rate) nozzle
orifices on Senninger fixed plate LDN sprinklers.
These were dl pressure regulated to 15 psi, and
each of the three spans had one of the three
nozzle sizes, respectively. The fourth span was
arranged with two groups of eight LDN sprinklers.
One group had #12 (12/64-in.) orifice nozzles with
20-psi regulators, and the other group had #16
(16/64-in.) orifice nozzles with 6-psi regulators.
The resultant water application rates from these
two combinations and the #13 orifice at 15-psi
sprinkler were similar. This comparison was used
to evauae the effect of operating pressure on
water distribution patterns and crop yield.

Large-diameter (17-in.) plastic catch pans
were placed on 2.5-foot centers parald to the
direction of travel of each span. The system was
operated at a speed that would apply
approximately 0.80 inches of water to the medium
application rate zones. Collected water was
weighed, and data were anayzed
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statigtically and plotted. Five separate tests were
conducted during the 1999 summer. The
uniformity tests were conducted on June 1, July 6,
July 15, July 30, and August 9.

Results

Water application distribution patterns
from the #13, #16, and #19 orifice size LDN
sprinklers at 15 psi of pressure are shown in
Figures 9, 10, and 11, respectively. They show
the average measured depths for each pan aong
with +/- 1 standard deviation error bars, average
depth from all measurements, and the Christiansen
coefficient of uniformity (CU). The CU vaues
for each of these patterns were 94%, 92%, and
95%, respectively. These uniformities are higher
than those reported in earlier studies (71%-79%)
at the site that had similar sprinkler discharge rates
but used 6 psi pressure regulators.

The digtribution patterns for the low
application rate (Figure 9) that resulted from the
higher (20-psi) and lower (6-psi) operaing
pressures are shown in Figures 12 and 13,
respectively.  The higher pressure sprinkler
system resulted in a high CU of 95%, whereas the
CU with the lower operating pressure system was
82%. Thus, the higher operating pressures used in
these studies resulted in higher application
uniformities.

Table 9 summarizes the CU values, gross
applied depth (based on sprinkler discharge,
sprinkler  spacing, and system speed); net
measured depth; and application efficiency as

the ratio of net to gross depth. The higher
operating pressures resulted in higher CU values.
However, the applicaion efficiencies were lower
than expected for all sprinkler combinations (80.3
— 88.5%). In addition, the higher operating
pressures resulted in lower application
efficiencies. This usualy results from the smaller
droplet sizes and greater distances of droplet
travel associated with higher pressure sprinklers.
Although, 15-20 psi is not typically considered to
be a“high” pressure range, the 6-psi sprinkler had
a better application efficiency in spite of its lower
Cu.

In 1999, 12 water applications were made
with this system. The #12 nozzles at 20-psi
applied a net depth of 5.88 inches, whereas the
#16 nozzles at 6-psi applied 6.48 inches. Although
this difference of 0.60 inches is dlight, it could
become important in years when higher irrigation
requirements exist and result in substantial yield
differences. Climatic conditions of wind, air
temperature, humidity, and within-season rain all
should be considered when selecting a sprinkler
nozzle system. At times, a lower uniformity
sprinkler package may be a better choice than a
higher uniformity package depending upon the
crop, climatic, and soil conditions that exist for the
ste.
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Table 9. Sprinkler system characteristics for the linear irrigation system, Sandyland Experimental Field, St.

John, KS, 1999.
Sprinkler Coefficient of Gross Depth Net Depth Application
Combination Uniformity (in.) (in.) Efficiency
#12 @ 20 psi 95% 0.61 0.49 80.3%
#16 @ 6 psi 82% 0.61 0.54 88.5%
#13 @15 psi 94% 0.62 0.51 82.3%
#16 @ 15 ps 92% 0.95 0.81 85.3%
#19@ 15 psi 95% 131 1.14 87.0%
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Figure 9. Average sprinkler distribution pattern from the low irrigation rate using #13 Senninger LDN
sprinklers operated at 15 psi of pressure — 1999. The data show the average and +/- one standard deviation
from five measurements. The average net depth of application is shown along with the coefficient of
uniformity.
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Fgurel0. Averagesprinkler digtribution pattern from themediumirrigation rate usng #16 Senninger LDN
sprinklers operated at 15 ps of pressure — 1999. The data show the average and +/- one standard
deviationfromfive measurements. The average net depth of applicationis shown dong with the coefficient
of uniformity.
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Linear Sprinkler Distribution
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Figure 11. Average sprinkler digtribution pattern from the high irrigetion rate using #19 Senninger LDN
gporinklers operated at 15 psi of pressure — 1999. The data show the average and +/- one standard
deviaionfromfive measurements. The average net depth of gpplication isshown dong with the coefficient
of uniformity.
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Figure 12. Average sprinkler digtribution pattern from the low irrigetion rate usng #12 Senninger LDN
sprinklers operated at 20 ps of pressure — 1999. The data show the average and +/- one standard
deviaionfromfive measurements. The average net depth of applicationis shown dong withthe coefficient
of uniformity.
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Linear Sprinkler Distribution
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Figure 13. Average sprinkler distribution pattern from the low irrigation rate usng #16 Senninger LDN
sprinklersoperated at 6 psi of pressure—1999. The datashow the average and +/- one standard deviation
from five measurements. The average net depth of gpplication is shown aong with the coefficient of
uniformity.
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VARIABLE IRRIGATION RATESAND CROP YIELD

Gary A. Clark, Ergun Dogan, Victor L. Martin, Danny H. Rogers, and Robert Stratton

Summary

Studies were conducted to evauate the
effectsof variable irrigation rates and nonuniform
irrigation digtributions oncrop yied. Within-plot
irrigationvariahility did notreducecornyield, and
yieds were high (190 to 197 bu/a). Vaiadle
irrigation ratesresulted inmixed results with corn
yidd from gte to site. However, the average of
dl stes showed minimd yield effects. The Sites
withheavier soils had higher rainfal anountsand
lower yields (132 to 170 bu/a) as compared to
the sandy soil Sites, which had yields that ranged
from171 to 209 bu/awithirrigationinputs of 6 to
16 inches and rainfal of 10 to12 inches.

I ntroduction

Irrigation systems are used to provide water
to crops when rainfdl is not sufficient to meet
their evaporative demands. Variable application
rates of irrigation water can occur within fields
that are irrigated by systems with nonuniform
water digtributions. However,improper irrigation
scheduling results in water application rates that
vary from the optimum by ether applying too
much water, too little water, or poor timing. In
addition, nonuniform gpplications of water can
result from poor sprinkler system design,
improper  sprinkler  indtdlation, or certain
combinations of sprinkler spacing and pressure.
This work involved fidd evauations of variable
water gpplication amounts and the effects on
crop yield.

Procedures

These dudies were conducted at the
Sandyland Experiment Fidd, St. John, Kansas,
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during the 1999 summer crop production period.
The irrigation system was a T-L linear irrigation
meachine withfour, 160-ft long spans. Each span
had 16 nozze outlets outfitted with gooseneck
pipes, flexible hose drops, and poly line weights.
On the end of each flexible drop pipe was a
pressure regulator and a low drift nozzle (LDN)
type fixed plate sprinkler. The sprinkler drops
were on a 10-ft spacing. Soil at the Ste was a
loamy fine sand.

Three of the spans were each arranged with
#13 (13/64-in., low rate), #16 (16/64-in.,
medium rate), and #19 (19/64-in., high rate)
nozzle orifices on Senninger fixed plate LDN
sprinklers. Theeweredl pressureregulaed to 15 pd,
and eech of the three goans hed ane of the three nozde
9zes repadtivdy.  The fourth goen wees aranged with
two groups of @ght LDN grinkles One group hed
#12 (12/64-in.) arificenozdeswith 2040s reglatars ad
the ather group hed #16 (16/64Hn) arifice nozdes with
648 regulaors  The restant water goplication retes
fromthesetwo combingionsand the#13 arficeat 1549
Jrirkle wae smilar.

Com (NC+ 5445) wes planted on April 27 &
30500 ssaHain anodill fidd Rowswereon 304nch
oatasad were padld to the diredtion of travd of the
lireer imigetion sygtem. The fidd wes falowed in 1998
and planted to wheet in the fall of 1998, and the wheet
oove weaskilled in March and early April 1999 withtwo
godlictionsaf Roundup Ultraat 1 offa. Preplat fetilizer
was goplied & 100 Ib/a of 18-46-0 and K-Mag and
100 Ib N/a as urea (46-0-0). Pogtemegance N was
applied & V6 as 150 Ibla s wea Hahidde
goplicationswere 1 gq/aDud 1l and 1 pt/a Atrazine
4L on April 28 and 1 gt/a of MarksmanonMay
24.
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Theirrigationsystemwasscheduled to apply
water in response to crop need. Red- time
weather data were used from a nearby
automated weather dation that generated
Penman-Monteith grass reference
evapotranspiration values. Those vaues were
entered into a spreadsheet water balance modd.
A summary of the sprinkler characterigtics and
applied water isprovided in Table 10. Cornwas
hand harvested by row on September 21, 1999.
Harvest plotsincluded 20 ft of row and 12 rows
per water trestment.

Commercia irrigated corn sudies were
conducted on three center pivot irrigated fields
withsysemsthatirrigated 110-130 acres. Fields
were designated as Sites 2, 5, and 8. Site 2 had
asandy soil, Ste5 had asit loam soil, and Site 8
had a sandy loam soil. Sprinklers on each of
these center pivot sysems were modified to
provide three different application depth zones.
Each modified zone consisted of five sprinklers
that were pressure regulated at 25 ps and had
preselected nozzle orifice inserts to provide the
desired gpplication rate. Water from the center
sprinkler drop of each zone was measured
throughout the season usng an in-line, precison
flow meter. These modified zones were |ocated
onthe second and third spans of the center pivot
systems. Plots from each of these systems were
hand harvested a crop maturity. Table 11
summarizes these systems.

Results

The Sandyland water balanceis summarized
in Fgure 14. June had higher than normal
ranfdl, and July was a drier month. Mogt of the
irrigation occurred in July
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and Augudst. Seasond water gpplicetions are
summarizedinTable 10. Corn yidd resultsfrom
the Sandyland variable irrigation uniformity Ste
are summarized in Figures 15 (each of the 12
rows) and 16 (average of each 12 row block).
Yields were not dgnificantly different and were
reldivey uniform within each plot. Seasonal
rainfdl (MaythroughAugust) totaled 12.0 inches.
However, the July 16 rain event of 2.47 inches
exceeded the estimated avallable soil water
gtorage on that date which was gpproximately
0.8 inches. Thus, only 1/3 of that rainfdl event
was probably effective (USDA, SCR, TR21,
1970), so effective seasond ranfdl was
estimated to be 10.3 inches.

Water balance results of the irrigetion rate
dudies at Sandyland (S) and at field Sites 2, 5,
and 8 are summarized in Figures 17 and 18.
Figure 17 shows the individud gSte vaues of
applied irrigation and measured rain.  Figure 18
shows the sum of irrigaion plus rain and
estimated seasond crop ET.

Cornplotyieldsare summarized in Figure 19.
Yields ranged from 132 to 209 bu/a. Water-
use-efficiency (WUE) defined astheratio of yidd
to water input (irrigation + rain) is shown in
Figure20. Ingenerd, WUE declined withhigher
irrigetion inputs but averaged about 8 bu/acre-
inch of water input.
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Table 10. Design and performance characteristics of the linear irrigation system at Sandyland, 1999.

Span Nozzle Size Operating Flow Rate Measured Coefficient of Net Applied Water
(1/16-in.) Pressure (psi) (gpm) Uniformity (CU) (%) (in.)
E #19 15 9.54 95% 13.7
EC #16 15 6.91 92% 9.72
wcC #13 15 4.50 94% 6.12
w1 #16 6 4.48 82% 6.48
W2 #12 20 4.45 95% 5.88

Sandyland within season rainfall was 12.0 in.; effective rain was estimated to be 10.3 in.

Table 11. Characteristics of the center pivot field sites, St. John, KS, 1999.

Spacing Operating Applied Depth (in.)
System Crop Sprinklers (ft) Pressure (psi) Low Medium High Rain
Site 2 Corn Nelson Var. 25 8.6 116 16.2 9.93
Rotators
Site5 Corn Nelson 17 25 2.8 4.6 6.3 19.31
Rotators
Site 8 Corn Nelson 18 25 5.6 7.3 10.0 12.93
Rotators
1999 Field Soil Water Content, Rain, & Irrigation
Sandyland Experiment Field - Med. Irr. Rate
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Figure 14. 1999 Sandyland field water balance chart (medium irrigetion rete).
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Sandyland Uniformity Site Corn Yield - 1999

200
160 '
120 '
80 '
|

Al
J

Yield (bu/ac

O#12S20 B#16S06 O#13S15

Figure 15. Corn yidd by row for the 1999 within-plot irrigation uniformity study at the Sandyland
Experiment Fidd.
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Figure16. Averagecornyiddand +/- onestandard deviation for thewithin-plot irrigation uniformity study
at the Sandyland Experiment Field.
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Water Inputs - 1999
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Figure 17. Water input amounts for the variable irrigation rate studies on commercia fieds and at the
Sandyland Experiment Field, 1999.
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Figure 18. Water inputs (irrigation plus rainfall) and estimated crop ET for the variable irrigation rate
gudies on commercid fidds and at the Sandyland Experiment Field, 1999.
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Site Corn Yield - 1999
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Figure 19. Corn yidd for the variable irrigation rate sudies on commercid fieds and a the Sandyland
Experiment Field, 1999.
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Figure 20. Water use efficiency (WUE) based on the ratio of corn yield to totd water (irrigation plus
ranfdl) for the variable irrigationrate studieson commercid fields and at the Sandyland Experiment Field,
1999.
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EVALUATION OF CORN BORER RESISTANCE AND GRAIN YIELD
FOR BT AND NON-BT CORN HYBRIDS

Randall A. Higgins, Larry L. Buschman, Phillip E. Sloder beck,
Steven R. Hayden, and Victor L. Martin

Summary

Fifteen corn hybrids (9 Bt and 6 non-Bt)
were evaluated for corn borer resstance and
gran yidd peformance a the Sandyland
Experiment Hed in St. John, Kansas. Second
generation European and southwestern corn
borer pressures averaged 0.05 and 0.53 larvee
per plant, repectively, in the non-Bt plots. Corn
borer tunnding averaged 15 cm per plant in the
non-Bt cornhybrids. No tunneling wasrecorded
in hybrids containing Bt events Bt11, MON810
and CBH351; however, both hybrids with event
176 suffered noticegble tunneling. Theyidd loss
from lodging caused by corn borers averaged
29.9 bu/a for the non-Bt hybrids. Hybrids with
eventsBt11, MON810, and CBH351 generaly
had no lodged plants at harvest time. Standing
cornyieldsaveraged 81.4 bu/afor the Sx non-Bt
hybridsand 102.0, 133.8, 121.0, and 115.3 for
hybrids with events 176, Bt11, MON810, and
CBH351, respectively. The best non-Bt hybrid
(Pioneer 3162IR) had agtanding yield of 101.2
bu/a, whereas the best Bt hybrid (Novartis
7590Bt) had a standing yield of 142.1 bu/a.

Procedures

Com plats were mechineplanted on 5 May &
26,000 ssasad the Sandyland Expaiment Hdd in S
John, Kansss Preamagencehahiddesweredrazine(1
a/d ad Dud (1 ofd. Podemagence hatiade
goplication was mede on 20 May udng 1 gffa of
Marksmen. No inssdtiades were goplied. The il wes
a Cawile ssndy loem. The fidd wes qinkler-imigeted
with 1.0, 51 and 1.8 indhes of weter in ne, Ly, ad
Auge, repadivdy. Morthly rarfdlsaredownin Tade
1. The plots werefour rowswide (10 ft) by 30 ft
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long. Two rows (5 ft) of Bt corn were planted
between the plots as border rows, and 10-ft
dleyways at the end of each plot were left bare.
The border rows and dleyways wereincluded to
reduce larva migration between plots. The
experimentd design was a randomized block
designwithfour replications. The 15 hybrids had
ardative maturity ratings of 110 to 118 days.

Sxoond gengation com borer infegations were
entirdy netive Data for ssoond-gengration com boras
weretaken on 21 September from five pants sHedted &
random from ane of the cater rows of eech plat. The
plants were dissstted to record com borers lavee ad
tunding. Yidd wes detemined by hend harveting the
eas from the other canter row (30 row-ft) in lae
Sptembe. Theearsfromdanding plantsand from plants
lodged because of com borer damege were harvested
spaady. Gran yidd wes cdauated for danding and
fdlen com and coredted to 155% maidure

The ddawere andyzed by an andlyss of vaiance
and means were sparaed uang the leest Sgnificant
dfferencetes. Tosnplify dsousson resitsareaveraged
aoross nonBt hytrids and the hylrids with the four Bt
evais

Reaults

Hre gengration com borer pressurewaslight, and no
detawere collected. Seoond generation Europeen (ECB)
and southwetean com bore (SWVCB) presares
avaapad 005 and 053 lavee par plat, regpedtivey, in
the nonBt pas (Tade 12). Con boe twnnding
avaagad 15 am pear plat in the nonBt com hybrids
No tuding wes recordsd in hybrids contaning Bt
events Bt11, MON8I0, and CBH351; however, bath
hylxidswith
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evart 176 suffered noticeebletunnding. Inhylridswith
events 176, Bt1l, MON810, and CBH351,
second generation ECB larvae were reduced by
50, 100, 100, and 100%, respectively (Figure
21); second generation SWCB larvee were
reduced by 77, 100, 100, and 100% (Figure
22); and corn borer tunnding was reduced by
66, 100, 100, and 100% (Figure 23).

Standing corn yields averaged 81.4 bu/afor
the Sx non-Bt hybrids and 102.0, 133.8, 121.0,
and 115.3 for hybrids with events 176, Bt11,
MON810, and CBH351, respectively. (Table
13). The best non-Bt hybrid (Pioneer 3162IR)
had a sanding yidd of 101.2, whereas the best
Bt hybrid (Novartis 7590Bt) had a standing
yidd of

142.1 buw/a. These were two of the longest
maturity hybridsinthe trid. Theyied lossesfrom
lodging because of corn borers averaged 29.9
bwafor the non-Bt hybrids and 27.7 for the two
hybrids with event 176. Hybrids with Btl1,
MON810, and CBH351 had no yield losses
from lodging (Table 13). Yield losses from corn
borer lodged plants were reduced by 7, 100,
100, and 100%for events176, Bt11, MON8L10,
and CBH351, respectively (Figure 24).

Acknowledgements

This research was supported in part by
industry and the Kansas Corn Commisson
Check-Off Funds through the Kansas
Department of Agriculture.

0.057

0.0457
0.04+

0.0354
0.034

0.025+
0.02+

0.0154
0.01+

0.005+

CBH351 MON810 Bt1l

176

Non-Bt

Figure 21. Second-generation European corn borer larvae per plant, St. John, KS, 1999.
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Figure 22. Second generation Southwestern corn borer larvae per plant, St. John, KS, 1999.
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Figure 23. Corn borer tunneling in cm per plant, St. John, KS, 1999.
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Figure 24. Fall grainyidds of corn, S. John, KS, 1999.
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Table 12. Corn borer damage to Bt and non-Bt corn hybrids, Sandyland Experiment Field, St. John, KS, 1999.

2nd Gen. Corn Borer

Bt Relative Maturity ~ ECB Larvae SWCB Larvae # of Tunnels Cm of Tunneling

Hybrid Event Company Rating per Plant per Plant per Plant per Plant
4494 Novartis Seeds 110 015a 0.65a 2.30ab 19.15ab
MAX454 176 Novartis Seeds 111 0.05b 0.05c 0.45d 4.40 de
2787 176 Mycogen 113 0.00b 0.20 bc 0.65d 5.70 cde
7590 Novartis Seeds 114 0.00b 0.45ab 150c 11.00 cd
7590Bt Btl1l Novartis Seeds 115 0.00b 0.00c 0.00d 0.00e
7639Bt Bt11 Novartis Seeds 115 0.00b 0.00c 0.00d 0.00e
3162IR Pioneer 118 0.00b 0.65a 285a 2280a
32355 Pioneer 116 0.05b 0.50a 1.70 bc 12.45 be
33A14 MONS81  Pioneer 113 0.00b 0.00c 0.00d 0.00e
7821BT MONS81 Cargill 115 0.00b 0.00c 0.00d 0.00e
H-2547 Golden Harvest 112 0.05b 0.40ab 145c 12.20 bc
H-9230Bt MON81  Golden Harvest 113 0.00b 0.00c 0.00d 0.00e
8481 Garst 112 0.05b 0.55a 145¢c 12.50 bc
8481Bt/LL CBH35 Garst 112 0.00b 0.00c 0.00d 0.00e
8366Bt/LL CBH35 Garst 113 0.00b 0.00c 0.00d 0.00e

LSD value p=0.05 0.08 0.26 0.69 7.09

F-test Prob. 0.0372 <0.0001 <0.0001 <0.0001
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Table 13. Effects of corn borers on yield of Bt and non-Bt corn hybrids, Sandyland Experiment Field, St John, KS, 1999.

Relative Yield Yield
Maturity Standing Plts.  Fallen Plts. Total Yield

Hybrid Bt Event Company Rating bu/a bu/a bu/a
4494 Novartis Seeds 110 63.6 f 26.5 bc 90.1c
MAX454 176 Novartis Seeds 111 76.3 def 421a 118.4 abc
2787 176 Mycogen 113 127.8 ab 13.3d 141.1a
7590 Novartis Seeds 114 64.9f 414 a 106.3 bc
7590Bt Btl1l Novartis Seeds 115 1421a 00e 142.1a
7639Bt Bt11 Novartis Seeds 115 125.5ab 0.0e 125.5ab
3162IR Pioneer 118 101.2 b-e 403a 1416a
32)55 Pioneer 116 74.6 ef 154 cd 90.0c
33A14 MONS81  Pioneer 113 1393 a 0.0e 139.3ab
7821BT MONS81 Cargill 115 112.7 abc 00e 112.7 abc
H-2547 Golden Harvest 112 87.7 cf 36.9 ab 124.6 ab
H-9230Bt MON81  Golden Harvest 113 111.0ad 00e 111.0 abc
8481 Garst 112 96.4 b-f 18.7 cd 115.2 abc
8481Bt/LL CBH351  Garst 112 122.4 abc 0.0e 122.4 abc
8366Bt/LL CBH351 Garst 113 108.1 ae 00e 108.1 abc

LSD value p=0.05 35.27 12.88 34.34

F-test Prob. 0.0001 <0.0001 0.0395




SOUTH CENTRAL KANSASEXPERIMENT FIELD

I ntroduction

The South Centra Kansas Experiment Field
wasestablished in 1951 on the US Coast Guard
Radio Recaving Station located southwest of
Hutchinson. The first research data were
collected with the harvest of 1952. Prior to this,
data for the South Central area of Kansas were
collected at three locations (Kingman, Wichita,
and Hutchinson). The current South Central
Hed location is gpproximately 3/4 miles south
and east of the old Hutchinson location on the
Walter Peirce farm.

Research at the South Centra Kansas
Experiment FHdd is designed to help the areds
agriculture develop to itsfull agronomic potentia
usng sound environmentd practices. The prin-
cipal objective is achieved through investigations
of fertilizer use, weed and insect control, tillage
methods, seeding techniques, cover crop and
croprotation, variety improvement, and selection
of hybrids and varieties adapted to the area
Experiments deal with problems related to
production of whest, grain and forage sorghum,
oats, dfdfa, corn, soybeans, rapeseed/canola,
and sunflower and soil tilth. Breeder and
foundation seed of wheat and oat varieties are
produced to improve seed stocks available to
farmers. A large portion of the research program
at the fidd is dedicated to wheat breeding and
germplasm devel opment.

Soil Description

The s0il survey for the South Centra Field
shows approximately 120 acres classfied as
nearly leve to gently doping Clark/Ost loams
with cacareous subsoils.  This soil requires
adequate inputs of phosphate and nitrogen fertil-
izers for maximum crop production. The Clark
s0ils are wdl drained and have good water-
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holding capacity. They are more cacareous a
the surface and less clayey in the subsurfacethan
the Ost. The O soils are shdlower than the
Clark, having an average surface layer of only 9
inches. Both soils are excellent for wheat and
grain sorghum production. Large areas of these
soils are found in southwest and southeast Reno
County and in western Kingman County. The
Clark soils are associated withthe Ladysmithand
Kaski soils common in Harvey County but are
less clayey and contain more calcium carbonate.
Approximately 30 acres of Ost Natrustolls
Complex, with associated akali dick spots,
occur on the north edge of the Field. This solil
requires pecid management and timely tillage,
because it puddies when wet and forms a hard
crust when dry. A 10-acre dgoression on the south
edged theFddisaTada-NaruddlsComplex (Tehle
dick oot complex). This aealis unslited for auitiveted
crop produdion and hes bean seaded to switchgress
Smdl pockes of the Table-Narugdls ae foud
throughout the Held

1998-99 Weather Information

Redpitationin 199 tatided 30.7 indhes 087 indhes
above the 30year avarage of 2083 inches (Tadle 1).
As in previous years predpitation in 199 wes nat
ddribued evanly through the year. Honveve, rarfdl
ddribuion withinagiven monthwes goreed moreeveanly
then in pegt years  The highest monthly told wes re
coroed in Uy (1022 inches. When the monthly tatds
wae high, (Januaty, Apil, and ddy), mog of the
predjitation wes nat recaved in ane or two high rarfel
evants exaat for the 422 inches recaived on Uy 16.
Therdore, mod of theweter recaved did nat run off and
was conddered bendiiad to aop produdion. The sal
conditions & planting of the 1999 winter whedt aop
(October 1998) weregood because of theabove-nome
ranfal recdved in Sgptember and eally Octobar. After
planting, predpitation wes congderadly ebove the



longteam avaege for Novambe. Thee condtions
rested in excdlet whett gomth ad a cosdaade
number of fdl tille's Even though moidure was
below normal in December, February, and
March, it wastimely, and the temperatureswere
not extreme. Theseconditionsalowed for near-
norma to above-norma wheat yidds. The
quality of the wheat was affected by the rainfdl
that occurred after the wheat had matured.

The summe anuds (gran  sorghum
sunflowers, and soybeans) adso yieded well
consdering the precipitation and temperatures
during the growing season. August was dry and
extremdy hot. September and October
preci pitationwasbel ownormd, but temperatures
were near to dightly above normd. Soil moisture
and seed bed condition at wheat seeding time for
the 2000 crop were considered fair to poor. A
frost-free growing season of 169 days (April 18 -
October 4, 1999) wasrecorded. Thisis 14 days
less than the average frost-free season of 183
days (April 19 - October 17).

Table 1. Precipitation at South Central Kansas Experiment Field, Hutchinson.

Ranfdl 30-Yr Avg* Ranfal 30-Yr Avg
Month (inches) (inches) Month (inches) (inches)
1998 April 5.35 2.89
September 3.68 3.14 May 1.99 4.15
October 3.76 2.50 Jdune 3.76 4.09
November 5.29 1.40 July 10.22 3.17
December 0.36 0.99 August 1.83 3.07
1999 September 2.18 3.18
January 1.66 0.60 October 0.03 244
February 0.09 1.03 November 0.59 1.49
March 1.50 251 December 1.47 0.97
1998 Total 30.7 29.83

* Mogt recent 30 years.
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CROP PERFORMANCE TESTS

William F. Heer, Kraig L. Roozeboom, and CharlieL. Rife

I ntroduction

Performance tests for winter wheat, grain
sorghum, dfafa, canola, and sunflower were
conducted a the South Centrd Kansas
Experiment Field. Results of these tests can be
found in the following publications.

1999 Kansas Peaformance Tests with
Winter Whesat Varieties. KAES Report of Prog-
ress 839.

1999 Great Plains Canola Research. KAES
Report of Progress 851.
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1999 Kansas Performance Tests with Grain
Sorghum Hybrids. KAES Report of Progress
844.

1999 Kansas Peformance Tests with
Sunflower Hybrids. KAES Report of Progress
849.

1999 Kansas Paformance Tests with Alfafa
Varieties. KAES Report of Progress 848.



EFFECTS OF NITROGEN RATE ON YIELD IN CONTINUOUS
WHEAT AND WHEAT IN ALTERNATIVE CROP ROTATIONSIN
SOUTH CENTRAL KANSAS

William F. Heer

Summary

The predominant cropping systems in South
Central Kansas have been continuous wheat and
whest-grain  sorghum-fdlow. With continuous
whedt, tillage is performed to control diseases
and weeds. In the whesat- sorghum-falow sys-
temn, only two crops are produced every 3 years.
Other crops (corn, soybean, sunflower, winter
cover crops, and canola) can be placed in the
above cropping systems. To determine how
winter wheat yields are affected by these crops,
winter whest was planted in rotations following
them. Yiddswere compared to those of continu-
ous winter wheat under conventiond (CT) and
notill (NT) practices.  Initidly, the CT
continuous wheet yields were greater than those
from the other sysems. However, over time,
whest yields following soybeans have increased,
reflecting the effects of reduced weed and dis-
ease pressures and increased soil nitrogen.
However, continuous CT winter whesat seemsto
outyidd NT winter wheat, regardless of the
previous crop.

I ntroduction

In South Central Kansas, continuous hard
red winter wheet and winter whest - grain sor-
ghum - fdlow are the predominate cropping
sysems. The summer-fallow period following
sorghum is required, because the sorghum crop
is harvested inlatefdl, after the optimum planting
date for whest in this region. Average annud
rainfall is only 29 inches, with 60 to 70% occur-
ring between March and July. Therefore, soil
moistureis oftennot sufficient for optimum whest
growth inthefal. No-tillage (NT) systems often
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increase soil moidiure by increasing infiltration
and decreasing evaporation. However, higher
grain yidds are not dways associated with in-
creased soil water nNT. Cropping systemswith
winter whest following severd dterndive crops
would provide improved weed control through
additional herbicide options and reduced disease
incidence by interrupting disease cycles, as wel
as dlow producers several options under the
1995 Farm Bill. However, fertilizer nitrogen(N)
requirements for many crops are often greater
under NT than conventiond tillage (CT).
Incressed immallization and denitrification of inorgenic
sl N and deoessed mingdization of orgaric sal N
have beean rdated to theinaresssd N reguirements unde
NT. Thadforg evauation of N rates on herd red winter
wheet in coninuous whed and in agpping sydens
invaving “dtemdlive’ agps far the area have bean
evduated & the South Centrd Hdd.  The continuous
winter wheat dudy was eablished in 1979 and resruc-
tured to indude atillage fector in 1987, Thefird of the
dteretiveargppingsysamsinwhichwhet fdlonsdhor-
S=as0n com wes edablished in 1986 and modified in
1996 toawhed-cover crop-grain sorghumrataion. The
ssoond (established in 1990) heswinter wheet fdlowing
ybeens  Bath aropping sysams use NT saeding into
the previous agp'sresdie Al three sydams have the
sareN rete trestmants

Procedures

The ressarch wias conducted & the KSU South
Catrd Expaimat Hdd, Huichinen. Sail wesan Ogt
loem. The stes hed bean in wheet previous to the dart
o the agpping sydams  The ressarch wies replicated
fiveimesusng arandomized ok desgnwithaqalit o
arangamet. Theman plat wasaap, and thesubplots
weresx N leves (O,



25, 50, 75, 100, and 125 Ibs/a). Nitrogen
treatments were broadcast applied as NH,NO4
prior to planting. Phosphate was applied in the
row a planting. All cropswere produced ineach
year of the sudy. Crops are planted at the
normd time for the area. Plots are harvested at
meaturity to determine grain yield, moisture, and
test weight.

Continuous Wheat

These plots were established in 1979. The
conventiond tillage treetments are plowed imme-
diatdly after harvest and thendisked as necessary
to control weed growth. The fertilizer rates are
applied with a Barber metered screw spreader
prior tothe last tillage (fidd cultivation) onthe CT
plots and seeding of the N T plots. The plotsare
Cross-seeded to winter wheat. As a result of an
infestation of cheat in the 1993 crop, the plots
were planted to oats in the pring of 1994. The
fertility rates were maintained, and the oats were
harvested induly. Winter whesat hasbeen planted
in the plots since the fal of 1994. New herbi-
cideshave aided in the control of cheat inthe NT
treatments.

Wheat after Corn/Grain Sorghum Fallow

In this cropping system, winter wheset is
planted after a short-season corn has been
harvested in late August to early September.
Thisearly harvest dlows the soil profile water to
be recharged (by normd late summer and early
fdl rains) prior to planting of winter whest in mid
October. Fertilizer rates are applied with the
Barber metered screw spreader in the same
manner as for the continuous wheset. 1n 1996, the
corncrop inthisrotationwas dropped, and three
legumes (winter peas, hairy vetch, and yellow
sweet clover) were added aswinter cover crops.
Thus, the rotation, became awhest-cover crop-
grain sorghum-falow rotation. The cover crops
replaced the 25, 75, and 125 N trestmentsinthe
grain sorghum portion of the rotation.
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Wheat after Soybeans

Winter whest is planted after the soybeans
have been harvested inearly to mid September in
this cropping system. Aswiththe corn, thisearly
harvest again dlows the soil profile water to be
recharged prior to planting of winter wheet in
mid October. Fertilizer ratesare gpplied with the
Barber metered screw spreader in the same
manner as for the continuous wheet. 1n 1999, a
maturity group 111 soybean was used. This
delayed harvest to October 5, effectively
eliminating the potentid recharge time before the
wheat was planted on October 12.

Winter wheat dsoisplanted after canolaand
sunflowers to evauate the effects of these two
crops on yidd. Uniform N fertility is used,
therefore, the data are not presented.

Results

Continuous Wheat

Grain yidd dda for continuous winter whegt ae
aummaized by tillage ad N rae in Tdde2 Whedt
yiddsinthe CT and NT treemeantswere comparadefor
thefird 4yeas Inthefifth year (1992), dhedt dated to
become a smioss yiddHimiting fadtor in the NT
treements By 1993, it hed dmost completdy tekenover
theNT trestmants Asareaut of the dheet prodem, the
plats were planted to odts in the qring of 1994, This
dloved for asgnficant redudionin chest. Therestsfor
19%5 wearenat efected by dhest but moreby thedimetic
conditions of the year. The cod wet winter with lugh
gowth wes fdlowed by awam paiod. Thisthenwes
fdlowed by cdd wet weather during sead seiting and
ganfiling. Theyidd cetarefleded theseconditions The
yidd increeses thet ooourred with increesing N rate did
not mateidize thet year. Thee wedther condiions
connbuted totheNT having gregter yidd redudionsthen
CT. Condtions in 1996 and 1997 proved to be
exadlat for winter wheet produdiion in saite of the dry
fdl of 1995 and the late gring freezesin bath years
Excdlent moisture and temperatures



during the gran filling period resulted in
decreased grainyidd differences betweenthe CT
and NT treatments within N rates.

Wheat after Corn

Whest yidd increaseswithincreesng N rates
were observed in whest following cornin 1988
and 1990 (Table 3). The extremey dry
conditions from planting through early May of
1989 caused the compl eteloss of the whest crop
in the rotation for this year. In 1988, 1990,
1991, 1992, and 1993, whentimdy precipitation
occurred inboth germinationand springregrowth
periods, wheat yidds fdlowing corn were
comparable to those of wheat following wheat.
Though not as apparent with sorghum, the effect
of reduction in soil N inthe O N plots also was
seen intheyidds. Whest yieldsin 1994 showed
the benefits of the cool wet April and early June.
Had it not been for these conditions occurring at
the right time of the plants development, yields
would have been consderably less. Wesather
conditions were quite different for the 1995
wheat crop in the rotation. These conditions
caused congderable variability and reductionsin
yieldscompared to 1994. However, theyiddsin
the rotation were higher thanthose of continuous
wheat. Also, the test weightsfor the whest inthe
rotationaveraged 60 Ib/bu, whereas the average
for the continuous wheat was only 53 Ib/bu. This
points out the necessity to use some type of
rotation in the farming operation to produce high
qudity crops. 1n 1996, the corn prior to whesat
wasdropped and cover cropswereadded to this
cropping system to provide two cash cropsin 3
years. Wheat yieldsare increasing compared to
the continuous NT wheat and the whest after
soybeans, which provide three cash cropsin 3
years.

Wheat after Soybeans

Whest yields after soybeans aso reflect the
differencesin N rate. However, a comparison
of wheat yidds from this cropping system with
those of wheat fallowing corn shows the effects
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of resdua N from soybean production in the
previousyear. Thisisespecidly truefor the 0 to
751b N rate in 1993 and the 0 to 125 Ib rate in
1994 (Table 4). Yidds in 1995 reflected the
added N from the previous soybean crop, and
yidd increases with N rateswere Smilar to those
in1994. The 1996 yiddsfor soring whest reflect
the lack of response to N fetilizer. Yields for
1997 and 1998 both leveled off after the first four
increments of N. Aswith the whest in the other
rotations in 1999, the ided moisture and
temperatureconditionsalowedwhest yid ds after
soybeans to express the differencesin N rate up
to 100 Ib/a. In the past, those differences
stopped a the 75 Ib N/a treatment. When
compared to the yields in the continuous whest,
the rotationd wheat is darting to reflect the
presence of the third crop (grain sorghum) in the
rotation. As the rotation continues to cycle, the
differences at each N rate probably will sabilize
after four to five cycles, so fertilizer N applica
tions could be reduced by 25 to 50 Ibs/awhere
whest follows soybeans.

Other Observations

Nitrogen application dgnificantly increased
gran N contents in dl crops. Grain phosphate
levels did not seemto be affected by increased N
rate.

Loss of the wheat crop after corn can occur
in years when moidure is limited in fdl and
winter. Thislass has not occurred in continuous
winter wheat regardless of tillage or in the whegt
after soybeans. Corn will have the potentid to
produce graininfavorable years (cool and moist)
and dlage innonfavorable (hot and dry) years. In
extremey dry summers, very low grain sorghum
yields can occur. The maor weed control
problem in the whest after corn system is with
grasses. Thiswas expected, and work is being
done to determine the best herbicides and time of
gpplication to control grasses.



Table 2. Wheat yields by tillage and nitrogen rate in a continuous wheat cropping system, South Central Kansas
Experiment Field, Hutchinson, KS.

Yield bu/a

1988 1989 1990 1991 1992 19932 19943 1995 1996 1997 1998 1999

N Rate CTs NT CT NT CT NT CT NT CT NT CT NT CT NT CT NT CT NT CT NT CT NT CT NT
0 39 32 3 12 58 50 53 53 40 26 28 2 34 25 26 16 46 23 47 27 52 19 49 36
25 4 41 38 28 60 57 72 70 42 40 31 3 55 52 28 12 49 27 56 45 61 37 67 51
50 40 39 35 27 57 57 74 60 45 38 28 3 59 63 30 9 49 29 53 49 61 46 76 61
75 48 46 37 27 60 58 66 62 45 51 31 11 72 73 30 16 49 29 50 46 64 53 69 64
100 46 50 37 31 58 61 65 56 45 42 27 10 66 76 23 15 46 28 51 44 55 52 66 61
125 41 48 36 30 55 59 67 57 44 44 26 4 64 76 23 12 45 25 48 42 56 50 64 58
LSD* NS 10 NS 11 NSNS 9 9 NS 13 NS 5 17 17 NS 6 NSNS 8 8 5 5 13 13

(0.01)

* Unless two yields in the same column differ by at least the least significant difference (LSD), little confidence can bein one

being greater than the other.

t ANOVA for threereplications.
2 Severe cheat infestation in NT treatments.

3Yieldsfor oat crop.
+Nitrogen ratein Ib/a
s CT= conventional, NT= no-tillage

Table 3. Wheat yields after corn by nitrogen rate, South Central Kansas Experiment Field,

Hutchinson, KS

Yied
N Rate 1988 1990 1991 1992 1993 1994 1995

Ib/a buwa
0 9 21 44 34 18 13 17
25 13 31 71 47 24 27 26
50 17 43 76 49 34 40 24
75 19 53 61 47 37 48 36
100 17 54 62 47 47 438 41
125 19 55 62 44 49 42 37
LSD* oo 5 4 7 5 9 4 4
CV ., 27 8 10 8 15 10 18

* Unless two yields in the same column differ by at least the least significant difference (LSD),

little confidence can be in one being greater than the other.
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Table 4. Wheat yields after soybeans by nitrogen rate, South Central Kansas Experiment
Field, Hutchinson, KS

Yied

N Rate 1991 1992 1993 1994 1995 1996 1997 1998 1999

Ib/a bu/a
0 51 31 24 23 19 35 13 21 31
25 55 36 34 37 26 36 29 34 46
50 55 37 41 47 34 36 40 46 59
75 52 37 46 49 37 36 44 54 66
100 51 35 45 50 39 36 45 55 69
125 54 36 46 52 37 36 47 57 68
LSD oo NS 4 6 2 1 1 4 3 7
CV 7 6 9 5 7 2 9 4 5

* Unless two yields in the same column differ by at least the least significant difference (LSD),
little confidence can be in one being greater than the other.
! Spring wheat yields.
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EFFECTS OF TERMINATION DATE OF AUSTRIAN WINTER
PEA WINTER COVER CROP
AND NITROGEN RATES ON GRAIN SORGHUM

William F. Heer and Rhonda R. Janke

SUmmary

The effects of the cover crop most likely
were not expressed in the grain sorghum
harvest for the first year (1996). Limited
growth of the cover crop (winter peas)
because of weather conditions produced
limited amounts of organic nitrogen (N).
Therefore, the effectsof the cover crop when
compared to fertilizer N were limited and
vaied. The wheat crop for 1998 was
harvested in June. The winter pea plots then
were planted and terminated in the fallowing
soring. Then the N rate trestments were
applied, and thegrainsorghum was planted on
June 11, 1999.

Introduction

There is a renewed interest in the use of
winter cover crops as a means of soil and
water consarvation, as a Subdtitute for
commercid fertilizer, and for maintenance of
s0il qudity. One of the winter cover crops
that may be a good candidate is winter pea.
It is edtablished in the fdl, and a&fter
overwintering and producing sufficent soring
foliage, it is returned to the soil prior to
planting of asummer annua. Because winter
pea is a legume, it has a potentia for adding
nitrogen (N) to the soil system. With thisin
mind, research projects were established at
the South Central Experiment Field to
evauate winter pea, sweet clover, and hairy
vetch for thar ability to supply N to the
succeeding grain sorghum crop in compari son
to commercid fertilizer N.
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Procedures

The research was conducted at the K SU
South Central Experiment Field, Hutchinson.
The soil in the experimentd area was an Ost
loam. The ste had been planted to whest
previoudy. The research used a randomized
block design and was replicated four times.
Cover crop treatments congsted of fdl-
planted Austrian winter pea with projected
termination dates in April and May and no
cover crop (falow). The winter peas were
planted on September 14, 1995 at a rate of
35 Ib/a in 10-inch rows with a double disk
opener graindrill. Actud datesof termination
(DOT) wereMay 16, 1996 (DOT 1) and June
4, 1996 (DOT?2). Prior to termination of the
cover crop, aboveground biomass samples
were taken from a 1 sq meter area. These
samples were used to determine forage yidd
(winter pea and other), and forage N and
phosphorus (P) contents for the winter pea
portion. Fertilizer treatments cons sted of four
N leves (0, 30, 60, and 90 Ib N/&). Nitrogen
treetments were broadcast applied as
NH,NO; (34-0-0) prior to planting of grain
sorghum on June 17, 1996. Phosphate was
applied a a rate of 40 Ibs P,Os in therow at
planting. Grain sorghum plotswere harvested
on November 25 (reps 1 and 2) ad
December 8, 1996 (reps 3 and 4) to deter-
mine grain yidd, moisture, and test weight,
and gran N and P contents. In preperation
for the 1999 grain sorghum crop, winter peas
were planted on September 15, 1998. These
plots were terminated on April 21 (DOT199)
and May 19 (DOT299) 1999. Gran
sorghum was planted on June 11, 1999.



Results

Winter peacover crop and grain sorghum
results are summarized in Tables 5 and 6,

repectively.

Soil conditions at planting of the winter
peas in 1995 were excdlent with good
moisure.  However, the mid-September
planting date was later than desired because
of above-norma rainfdl in late August and
ealy September. Cool temperatures after
planting limited fal growthof the winter pess.

Fal ground cover in1996 ranged from 26
to 36% with no significant differences across
treatments (Table 5). This compares to a
range of 36 to 46% for 1999. The winter
months of 1996 were cool and dry. This
limited growth and delayed DOT1 from early
April toMay 16. Wet conditionsin May dso
ddlayed DOT2 to June4. Winter conditions
in 1999 were more favorable, growth of the
winter peas was muchbetter, and termination
dates were earlier. Winter pea aboveground
biomass a DOT1 (1998) was about one-half
that of DOT2 (Table 5). However, no
ggnificant differences occurred in dry matter
(DM) productionwithinDOTSs. Differencesin
the percent N in the DM exiged in the
trestmentsfor DOT2. Thesedifferenceswere
not related to the treatment but to natura
occurrence (no treatmentswere gppliedto the
cover crop plots prior to termination). In
1999, the differences in DM production by
terminationdate were not as great asthosein
1996 (Table 6). However, DOT299 had
ggnificatly more DM  production than
DOT199.

Large amounts of N were not produced
by the winter pea cover crop in 1996.
Nitrogen credited to the cover crop ranged
from 9.48t030.70Ib/a. Thelarger anounts
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of DM produced in 1999 added consderable
amounts of N from the winter pea biomass
(Table 6).

In 1996, the low levelsof N from the winter
peas did not carry forward to increase grain
yidd of the gran sorghum crop. However,
only the no-N trestments with and without the
cover crop and the DOT1 no cover crop and
cover crop plus 90 Ib/a N treatments had
ggnificantly lower granyidds(Table 6). Flag
leaf N (%) and whole plant N (%) were
decreased in the no-N treatments with or
without cover crop. The highest flag leaf N
and whole-plant N occurred inthe April cover
crop plus 90 Ib/a N treatment. Thus, the
overd| effect of the cover crop and N fertilizer
on flag leef and whole plant N and grain yidd
in 1996 was not dways dgnificat or
consstent.

The increased biomass N and the
avalable water (Table 1) during the growing
season resulted in excelent gran sorghum
yieldsfor 1999 (Table 6). Yiddsranged from
alow of 40.5 bu/a to a high of 112.3 bu/a.
Thelowest yield came from the ON no cover
crop treatment, and the highest from the 60
Ib/a N with cover crop (139 Ib/a N in
biomass) treatment.

As with ather N rate dudies on the South
Card Hdd, thefirg incemant o fetiliza N hed the
geded efed on gan yidd  Sorghum yidds far
DOT1 were nat sgnificantly differat by tresmant.
For DOT2, gyoraximetdy 30 Ila N &s fetilizer
were neded to produce sorghum yidd compardde
to thet for the cover arop with no added N. The
highest sorghum yidds oococurred in the DOTL no-
cover aop plus 0 IkiaN and DOT2 cover aap
pusDand B0 I/aN trestments 1N 1999, thesame
effet wes presat. Howeve, far DOT199, yidds
with cover aop and fetilizer N evened aut & the 30
I/aN, and for DOT299, it took 60 IbN/ato metch
the yidd with winter pessdore



As this rotation continues and the soil system years, the soil water (precipitation) during the
adjusts, the true effects of the winter cover crop growing season mogt likdy will not be as
in the rotation will bereveded. It isimportant to favorable asit wasin 1999.
remember thet in dry (normal)

Table 5. Effects of winter pea cover crop and termination date on grain sorghum after
winter wheat-cover crop: winter pea growth, KSU South Central Field, Hutchinson, KS,
1996 and 1999.

Nitrogen from Winter Peg®
Termination Fall Ground Cover? Winter Pea DM Yidd
Date Rate! 1996 1999 1996 1999 1996 1999
Ib/a % Ib/a %
April4 0 33 46 9.48 103 302 3061
30 28 36 12.43 94 413 2796
60 30 36 10.26 83 342 2825
90 36 40 22.68 109 717 3317
May® 0 36 40 19.71 128 900 4590
30 34 39 32.40 148 1200 4674
60 33 41 23.98 139 1110 4769
90 26 43 30.70 100 1279 3850
LSD (P=0.05) NS 7 812 1200

1 Nitrogen applied as 34-0-0 after pea termination prior to planting grain sorghum (see Table 2)
2 Winter pea cover estimated by 6 inch intersects on one 44-foot line transect per plot.

3 Winter pea oven dry weight determined from samples taken just prior to termination.

4 Actual termination dates May 16, 1996 and April 21, 1999.

5 Actual termination dates June 4, 1996 and May 19, 1999.
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Table 6. Effects of winter pea cover crop and termination date on grain sorghum after

winter wheat-cover crop: sorghum yield, KSU South Central Field, Hutchinson KS, 1996

and 1999.
Flag leaf Grain Sorghum
Termination 1996 1996 1999
Date N Rate! N P N P Yidd N P Yidd
Ib/a % bu/a % bu/a
April? 0 25 038 1.6 0.26 86.5 1.1 032 72.6
N/pea
30 2.7 044 1.6 0.27 93.9 1.2 0.29 90.9
60 2.8 043 1.7 0.27 82.6 15 032 1064
Q0 28 044 1.7 025 904 1.7 034 101.8
April? /pea 0 24 040 15 029 80.2 1.3 031 935
30 2.7 039 1.6 0.26 85.7 1.3 0.32 97.4
60 27 038 1.7 0.27  90.0 1.5 033 1051
Q0 29 041 1.8 023 838 1.8 032 979
May? 0 21 039 14 030 814 1.1 034 405
N/pea
30 24 039 15 028 881 1.1 032 66.6
60 26 040 1.6 0.27 90.7 1.2 0.30 93.3
Q0 26 040 1.6 0.26 89.6 1.4 031 1059
May?® /pea 0 23 040 14 029 850 1.2 031 924
30 25 040 15 0.31 92.4 1.3 031 97.7
60 26 0.38 1.6 026 929 1.5 030 1123
Q0 27 041 1.6 025 905 1.5 0.32 108.7
LSD
(P=0.05) 0.2 0.02 0.1 NS 8.9 02 004 16.0

! Nitrogen applied as 34-0-0 after pea termination prior to planting grain sorghum on June 17,
1996 and June 11, 1999.

2Actud terminations 16 May 1996 due to limited growth and 21 April 1999.

3 Actua terminations 4 June 1996 due to delay in April termination and 19 May 1999.
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SIMULATED SOYBEAN HERBICIDE DRIFT

Stewart R. Duncan and William F. Heer

Summary

The effects of soybean herbicide drift on
nearby gran sorghum was evaluated in 1999.
This study was designed with /3, 1/10, 1/33,
and 1/100 of the normd rates of four soybean
herbicides. Ratings were taken to determine the
amount of damage to the grain sorghum plant,
and plot yields were calculated. The 1/3 rates
generdly reduced yiddsthe most. Effectson test
weight and height and damage ratings varied.

I ntroduction

Over the years and withthe advent of newer
soybean herbicides, the question of how drift
from gpplication affects grain sorghum has been
asked severd times. A multilocation study was
initiated to determine the effects of low rates of
common soybean herbicides when applied to
grain sorghum.

Procedures

The study was planted on an Ost it loam
s0il at the South Centra Field. Approximately
45,000 seeds/aof Pioneer 8505 were planted on
June 15. Constant winds in excess of 10 mph
delayed spray applications from the planned
timing a the 2-to 4-leef stage until July 11, when
plants were at the V6-V8 stage of growth. The
wind speed was 2-5 mph, relative humidity was
78%, air temperature was 60°F, and skies were
clear. Four soybean herbicideswereused at 1/3,
1/10, 1/33, and 1/100 of normd rates. The
treatments were gpplied withacompressed CO,
backpack sprayer at 3 mph with 35 pg, through
8003V'S nozzles ddivering 20 gd/a of spray
solution to each 10 ft x 30 ft plot. The plot
design was a randomized complete block with
four replications. Herbicide damage assessments
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were made at 2 and 8 weeks after treatment
(WAT) on a scde of 0-100, with O being no
damage and 100 being complete kill.

Results

Gran yidds and test weght from plots
treated with 1/3 of recommended rates were
reduced sgnificantly versus those from plots
treated with 1/10, 1/33, 1/100 and the check
with dl herbicides except Liberty (Table 7).
However, granyiddstended tobelessat the 1/3
rate than at lower ratesof Liberty. The 1/3 rates
of Poast Plus Pursuit, and Roundup Ultra
reduced yields to 89%, 62% and 46%,
respectively, of the check plot yields. The other
lower herbicide rates did not reduce grain yields
ggnificantly. The highest rates reduced plant
height in comparison to lower rates of the same
herbicide. Increasing rates of Pursuit and Poast
Plus tended to inversdly affect plant height, but
only the higher rates of Roundup Ultra and
Liberty shortened plants. At 2 WAT, Al
treatments exhibited some damage, induding the
check, which was treated with surfactant. By 8
WAT, the visud symptoms had al but
disappeared in the 1/10, 1/33, and 1/100 rate-
treated plots, though the 1/10 rate plots of
Roundup Ultra and Pursuit dill showed some
visud damage. At haved, these symptoswere dill
aidat in the fom o ddayed maunity (though no
moidure dfferences exiged) and a greter number o
tillasto be harvesad  Libaty-rested plarts (1/3 rae)
were dunted and late too, but yidds were nat reduced,
Though ligt visd damege wes dill evidat & 8 WAT
ove maod raesin Roundup Ultrg, Libartty, and Puruitd
plats no visud damege was nated in Poedt Hus plats
tregted with 1/10, 1/33 and 1/100 rates Application of
1/10 rdes of @l hebiddes dd nat dfed yidds or tet
weightsof grain sorghum. At the 6- to 8-leef Sage
of growth, 1/3 rates of Poast Plus were the most



detrimentd to grain yidds, followed by Pursuit 1/10 of the recommended rate or less. Pursuit at
and Roundup Ultra. Applications of selected 1/10 rates tended to reduce plant height more
soybean postemergence herbicides to gran than comparable rates of the other herbicides.
sorghum did not reduce yidds, if rates used were

Table 7. Grain sorghum herbicide drift study, South Centra Experiment Field, 1999

Damage
Herbicide Rate Yidd Test Wi. Heght 2WATT 8 WAT
Ib/a bu/a Ib/bu in.
Check 82.3ab 60.60ab  46.75 abcd 5.00 ef 1.25fg
Roundup 0.33 442 c 60.55 b 40.50 f 70.00 b 66.25C
0.10 83.7ab 60.98a  47.00 abcd 250f 6.25d
0.033 88.5ab 60.83ab  47.50abc 11.25 ef 1.25fg
0.01 93.7ab 60.80a  46.50abc 10.00 ef 1.25fg
Liberty 0.12 79.6b 60.88ab 43.00e 66.25 b 26.25d
0.036 88.6 ab 60.93a  47.50abc 31.25cd 3.75€fg
0.011 91.8ab 60.98a  46.75abcd 20.00de 1.25fg
0.0036 86.7 ab 60.63ab 47.00abcd  10.00€f 0.00g
Pursuit 0.021 3l6¢c 50.78c  34.75¢g 80.00 b 80.00 b
0.0063 77.3b 60.68ab 45.50d 3750c 750e
0.0019 86.9 ab 60.93a  46.25dc 250f 0.00g
0.00063 92.3ab 60.90ab 48.25ab 5.00 ef 1.25fg
Poast 0.05 9.1d 50.68c  33.759g 97.25a 95.50 a
0.015 80.4 ab 60.73ab  46.00 cd 20.00 de 0.00g
0.0045 96.4 a 60.98a  47.00 abcd 3.75f 0.00g
0.0015 93.0ab 60.93a 4850a 125f 0.00g
L SDo.0s) 16.6 0.36 1.81 15.35 6.02
c.v.% 15.2 0.42 2.83 38.8 24.7
T Weeks after treatment
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MULTIPLE-SITE EXPERIMENTS

HIGH-OIL CORN HYBRID PERFORMANCE

Scott A. Staggenborg, Larry D. Maddux, and W. Barney Gordon

SUummary

A dudy was conducted to assess the
performance of 11 high-ail cornhybridsand ther
gran parents under dryland and irrigated
conditions. Grain yidds ranged from 62 to 110
bwa for the high-ail hybrids under dryland, and
ol contents ranged from 6.2 to 7.7%. These
hybrids dso produced higher levels of lysine,
protein, and energy. Yidds of the grain parents
ranged from 44 to 122 bu/a under the same
conditions. Under irrigation, grain yieds ranged
from130to 212 bu/afor the high ail hybrids, and
oil contents ranged from 6.5 t0 6.9%. Yidds of
the grain parents ranged from 145 to 202 bu/a
under thesame conditions. 1n 1999, temperature
stress during pollination a Belleville reduced
grainyidds in the grain parents compared to the
high-ail hybrids. Asaresult, the high-oil hybrids
produced 5% higher grain yields under dryland
conditions. Under irrigation, the grain parents
produced 4% higher yidds than the high-ail
hybrids.

I ntroduction

Interest in high-oil corn performance has
increased in northeast Kansas. Dupont Optimum
Qudity Grains estimated that approximately 1
million acres of high-oil corn were produced in
the U.S. in 1997, with approximately 70% being
used aslivestock feed and the remainder for cash
sdes. Because of isolation requirements and
andl market areas, these hybridsare not entered
routindy into universty performance trids. The
objective of this study was to evduate the
performance of saverd high ail corn hybrids and
compare themto their non-high oil counterparts.
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Procedures

Fourteen high-all corn hybrids were
evduated in 1999 under irrigetion a the
Paramore Unit of the Kansas River Vadley
Experiment Fidd. Thesesamehybridswereaso
tested under dryland at the Cornbelt Experiment
Fedd and the North Central Experiment Field.
All hybrids utilized “Top Cross’ pollinators to
achieve devated all levels For each high-all
hybrid used, its grain parent aso was included.
Appropriate isolation was utilized between the
gran parent hybrid block and each high-ail
hybrid group of the same pollinator. All plotsat
the Paramore Unit were planted on May 8,
1999. All plots were planted a the North
Central Field on April 29, 1999 and a the
Cornbelt Field on May 25, 1999.

Statistical analyses of these hybrids pose a
unique probleminthat isolation groupshave aset
of unique trestments. Variances were compared
between each high-ail hybrid group. Because
varianceswere different, the high-ail corn hybrids
were andyzed within each company only. The
norma corn hybrids aso were andyzed as a
complete group in arandomized block design.

Results

Grain yields were average to below average
for bothdryland and irrigated conditions. Under
irrigetion at the Paramore Unit, the high-ail
hybridsproduced grainyiddsthat averaged over
7 bu/alower than of the grain parents (Table 1).
The high-ail hybrids yield ranged from 131 to
212 bu/a, whereas those of the grain parents
ranged from 145 to 202 bu/a



Dryland high-oil corn yields ranged from 62
to 110 bu/a (Tables2 & 3). Yiddsforthegran
parents followed a gmilar pattern, ranging from
44 to 122 bu/a. Previous research with high-ail
corn at other universties and at Kansas State
indicated an 8 to 15% yidd decline compared to
conventionad ydlow corn. However, under
dryland conditions in 1999, the high-oil corn
hybrids produced grain yields that averaged 4
bwa (~5%) higher than those of their grain
parents.

As in 1998, a large difference occurred
between the high-oil and conventional grain
parents. In 1998, plot layout and design were
such that it was difficult to determine if spatia
vaiability withthe plot region the reason or if the
high-ail hybridstruly had anadvantage. In 1999,
thegrain parent blockswere repeated at the front
and back of the plots, so that field difference
could be accounted for on some levdl.

Overdl under dryland, grain yields were
lower than average, because above-average
temperatures and lower than average rainfal
prevailed during July. Under these conditions,
performance of high-ail corn hybrids compared
to ther grain parents varied by location. At the
Cornbelt Experiment Station, the high il hybrids
produced grainyiddsthat were either equal to or
lower than those of ther grain parents. At the
NorthCentral Experiment Field, the grain parents
produced granyieldsthat were either equal to or
lower thanthose of the highail counterparts. We
believe that the longer palination period of the
high- ol hybrids may have resulted in greater
pollinationpercentages during the stressful period
that was encountered around the tassel and slk
stages.
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These results adso indicate that differences
exig among the high-all hybrids as wel as
between the high-ail and conventiona hybrids
concerning many of the grain quality components
measured. In the high-ail hybrids, oil contents
ranged from 6.2 to 7.7%. The high-ail hybrids
were gpproximately 2.9 percentage pointshigher
than the conventiona hybrids in all contents.
Lydne leves ranged from 0.29 to 0.36% in the
hign- all hybrids. These levels were 0.04
percentage points higher than the lysine leves of
the conventiond corn hybrids. The high-ail
hybrids were 0.59 percentage points higher in
protein and 527 Mcal/a higher in energy than
their conventional counterparts. Price premiums
averaged $0.18/bu for the high-oil corn hybrids.

Tables 4 and 5 contain the period of years
summaries for dl hybrids evduated in the past 3
years. Data are segregated by irrigation and
dryland.

Conclusions

High-ail corn hybridsillusrated the ability to
produce average gran yields under dryland
conditions. At one location, the extended
pollination period often encountered with high-ail
hybrid blendsresulted in greater grain yiddsasa
result of ahigher pollinationpercentage. Overal,
the high-all hybrids produced all contents of
6.9%, anail premium of 0.18 $/bu, proteinlevds
of 10%, starchleves of 59.7, energy levels of 10
575 Mcdl/a, lysne leves of 0.323% and totd
values of $238.35/a



Table 1. Grainyield, quality, and value for irrigated high-oil (TC) and conventional (Con) corn grown at the Paramore

Unit, Kansas River Valley Experiment Field, near Silver Lake, KS.

Corn Grain Total
Hybrid Type Yield Qil Premium Protein Starch Energy Lysine Value
(bu/a) (%) ($/bu) (%) (%) (kcal/a) (%) ($/acre)

DK595 Con 1785 45 0.00 8.17 61.77 15313 0.269 $347.98
DK595TC TC 160.2 6.9 0.19 8.80 58.93 14436 0.302 $331.71
DK621 Con 170.2 45 0.00 8.35 61.95 14688 0.272 $331.93
DK621TC TC 154.8 6.5 0.14 8.43 59.80 13803 0.292 $313.51
DK 6326 Con 201.7 39 0.00 8.40 62.50 17181 0.267 $393.27
DK6326TC TC 156.3 6.8 0.17 8.13 60.10 14028 0.292 $320.81
Dekalb LSD(0.10) 26.6 0.5 0.01 ns 1.23 ns 0.011 ns
8366 Con 176.0 45 0.00 7.90 61.90 15057 0.266 $343.18
8366TC2 TC 212.3 6.7 0.17 8.17 59.00 18684 0.288 $438.82
8546 Con 1739 4.3 0.00 8.47 62.43 14996 0.273 $339.04
8546TC2 TC 192.7 6.7 0.16 8.23 60.10 17258 0.292 $396.63
8509TC2 TC 156.7 6.8 0.17 8.20 59.53 13856 0.290 $322.14
Garst L SD(0.10) ns 0.8 0.05 0.56 1.04 3039 0.012 $71.59
2550 Con 145.3 43 0.00 8.50 62.15 12410 0.271 $283.39
SKX 2550-19 TC 130.9 6.8 0.17 8.77 59.17 11767 0.300 $267.50
3049 Con 180.3 4.3 0.00 8.13 62.47 15444 0.267 $351.63
SKX 3049-19 TC 147.2 6.7 0.17 8.40 59.23 13037 0.293 $301.08
3977 Con 159.6 39 0.00 8.17 62.10 13570 0.264 $311.32
SKX 3977-19 TC 168.5 6.5 0.15 8.95 60.30 15238 0.302 $342.48
Pfisters 17.3 0.6 0.05 ns 0.63 1590 0.021 $33.20
LSD(0.10)

34K77 Con 177.0 43 0.00 7.85 62.20 15633 0.264 $345.17
34K 82 TC 177.3 6.6 0.16 9.10 59.70 15454 0.305 $362.71
34K79 TC 162.7 6.7 0.16 8.70 59.60 14607 0.298 $333.37
Pioneer ns 0.7 0.08 121 0.91 1164 0.038 ns
LSD(0.10)

W1792 Con 172.7 4.2 0.00 8.23 62.40 14845 0.268 $336.67
WG6606ED TC 152.8 6.9 0.18 8.30 59.30 13625 0.294 $315.52
W2330 Con 169.4 45 0.00 8.20 62.03 14405 0.268 $330.28
W30ED TC 192.4 6.8 0.17 9.20 58.87 17309 0.306 $397.42
W6607ED TC 157.1 6.7 0.16 8.63 59.50 13980 0.295 $321.51
Wilson ns 0.9 0.04 0.58 0.70 ns 0.013 ns
LSD(0.10)

Average Con 1731 43 0.00 8.22 62.17 14867 0.268 $301.34
Average TC 160.8 6.7 0.17 8.55 59.49 14764 0.296 $329.91
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Table 2. Grainyield, quality, and value for dryland high-oil (TC) and conventional (Con) corn grown at the Cornbelt
Experiment Field near Powhattan, KS.

Corn Grain Total
Hybrid Type Yield Qil Premium Protein Starch Energy Lysine Value
(bu/a) (%) ($/bu) (%) (%) (kcal/a) (%) ($/acre)

DK595 Con 103.1 4.0 $0.00 9.22 64.27 9207 0.286 $201.11
DK595TC TC 79.9 6.3 $0.09 10.20 61.10 7439 0.321 $163.22
DK621 Con 102.2 4.0 $0.00 8.93 64.77 9167 0.283 $199.28
DK621TC TC 94.4 7.2 $0.22 10.20 59.80 8913 0.331 $204.55
DK 6326 Con 102.7 4.2 $0.00 8.60 64.27 9217 0.280 $200.26
DK6326TC TC 96.1 7.3 $0.22 10.03 59.70 9025 0.329 $208.81
Dekalb LSD(0.10) 14.4 0.6 $0.08 0.57 0.91 ns 0.010 $29.02
8366 Con 101.5 4.1 $0.00 8.78 64.34 9105 0.282 $198.00
8366TC2 TC 102.0 7.1 $0.21 9.37 60.33 9594 0.319 $219.91
8546 Con 98.8 4.1 $0.00 8.78 64.33 8835 0.281 $192.67
8546TC2 TC 95.6 7.2 $0.22 9.63 60.13 8997 0.324 $207.11
8509TC2 TC 103.0 7.2 $0.22 9.50 60.03 9707 0.322 $223.14
Garst L SD(0.10) ns 0.4 $0.04 0.40 0.61 ns 0.008 ns

2550 Con 119.3 45 $0.00 9.03 63.93 10817 0.289 $232.65
SKX 2550-19 TC 98.4 6.6 $0.13 9.77 60.70 9275 0.322 $204.73
3049 Con 85.6 4.0 $0.00 8.85 64.60 7650 0.281 $166.96
SKX 3049-19 TC 75.3 6.9 $0.19 10.03 60.00 7046 0.325 $160.89
3977 Con 104.0 4.5 $0.00 8.77 63.50 9270 0.283 $202.72
SKX 3977-19 TC 102.7 7.5 $0.24 9.87 59.50 9711 0.329 $225.31
Pfisters 24.8 0.5 $0.08 0.21 0.87 ns 0.004 ns
LSD(0.10)

34K77 Con 110.9 4.3 $0.00 9.07 64.22 9962 0.286 $216.23
34K 82 TC 109.6 7.2 $0.22 10.90 59.43 10295 0.340 $237.83
34K79 TC 101.6 7.3 $0.22 10.65 59.37 9503 0.330 $220.53
Pioneer ns 0.3 $0.02 0.43 0.80 ns 0.006 ns
LSD(0.10)

W1792 Con 114.8 4.0 $0.00 8.81 64.43 10245 0.281 $223.85
WG6606ED TC 88.3 7.1 $0.21 9.77 59.93 8285 0.324 $190.78
W2330 Con 122.1 4.0 $0.00 8.34 64.61 10874 0.274 $238.10
W30ED TC 94.9 7.0 $0.20 9.93 59.80 8873 0.324 $203.64
W6607ED TC 98.7 7.4 $0.23 9.57 60.10 9327 0.324 $215.54
Wilson 7.1 0.3 $0.03 0.37 0.66 662 0.006 $15.85
LSD(0.10)

Average Con 105.9 4.1 $0.00 8.83 64.30 9486 0.282 $206.53
Average TC 95.8 6.9 $0.18 9.93 60.30 8966 0.323 $203.67
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Table 3. Grainyield, quality, and value for dryland high-oil (TC) and conventional (Con) corn grown at the North
Central Experiment Field near Belleville, KS.

Corn Grain Total
Hybrid Type Yield Qil Premium Protein Starch Energy Lysine Value
(bu/a) (%) ($/bu) (%) (%) (kcal/a) (%) ($/acre)

DK595 Con 745 3.7 $0.00 11.40 63.20 6716 0.313 $145.19
DK595TC TC 89.1 7.3 $0.22 11.03 59.47 8521 0.345 $193.74
DK621 Con 75.7 3.7 $0.00 11.27 64.13 6805 0.311 $147.62
DK621TC TC 97.5 7.6 $0.25 10.83 59.27 9341 0.346 $214.41
DK 6326 Con 73.4 3.8 $0.00 11.23 63.47 6615 0.312 $143.16
DK6326TC TC 95.6 7.1 $0.21 11.30 59.40 9103 0.346 $206.53
Dekalb LSD(0.10) 16.5 0.4 $0.03 ns 0.52 1574 0.007 $36.28
8366 Con 4.4 4.0 $0.00 11.23 63.00 3999 0.313 $86.66
8366TC2 TC 68.6 7.1 $0.20 11.60 59.47 6511 0.349 $147.75
8546 Con 63.9 3.8 $0.00 11.27 63.40 5752 0.312 $124.55
8546TC2 TC 66.9 6.9 $0.19 11.63 59.70 6358 0.349 $142.85
8509TC2 TC 66.4 7.1 $0.20 11.43 59.30 6305 0.347 $143.02
Garst LSD(0.10) ns 0.5 $0.04 ns 0.78 ns 0.004 ns
2550 Con 83.4 4.2 $0.00 11.47 62.57 7566 0.319 $162.54
SKX 2550-19 TC 87.3 7.7 $0.27 11.87 58.47 8367 0.359 $193.70
3049 Con 451 3.8 $0.00 11.07 63.57 4040 0.308 $87.94
SKX 3049-19 TC 74.3 7.2 $0.22 11.43 59.37 7058 0.348 $160.93
3977 Con 49.6 3.8 $0.00 10.90 63.77 4440 0.306 $96.68
SKX 3977-19 TC 61.9 7.0 $0.19 11.93 59.37 5857 0.352 $132.68
Pfisters 19.8 0.5 $0.05 0.25 0.80 1792 0.006 $38.47
LSD(0.10)

34K77 Con 84.6 3.9 $0.00 10.80 63.87 7632 0.306 $165.05
34K 82 TC 95.9 7.0 $0.19 12.00 59.63 9155 0.355 $205.27
34K79 TC 96.1 7.0 $0.20 11.67 59.47 9155 0.350 $206.39
Pioneer ns 0.7 $0.05 0.42 1.15 ns 0.005 ns
LSD(0.10)

W1792 Con 46.0 3.8 $0.00 11.80 63.37 4143 0.319 $89.66
WG6606ED TC 104.5 7.0 $0.20 11.33 59.60 9932 0.346 $224.40
W2330 Con 74.3 3.9 $0.00 11.43 62.73 6649 0.313 $144.90
W30ED TC 84.2 7.1 $0.21 11.97 58.83 7976 0.354 $181.78
W6607ED TC 87.2 7.1 $0.21 11.50 59.43 8300 0.349 $187.97
Wilson 19.7 0.4 $0.03 ns 0.91 1773 0.006 $39.26
LSD(0.10)

Average Con 65.0 3.9 $0.00 11.26 63.37 5851 0.312 $126.72
Average TC 84.0 7.2 $0.21 11.54 59.34 7996 0.350 $181.46
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Table 4. Grainyield, oil content, oil premium, total value, and entry number for high oil (TC) and grain parent (Con)

corn hybrids for four dryland location-years.

Corn GrainYield Oil Premium Total Value
Company Hybrid Type (bu/a) (%) ($/bu) Entries
Dekalb DK595 Con 108.6 3.9 0.00 247.05 4
Dekalb DK595TC TC 109.8 6.6 0.15 261.79 4
Dekalb DK621 Con 88.9 3.8 0.00 173.45 2
Dekalb DK621TC TC 95.9 7.4 0.23 209.48 2
Dekalb DK 6326 Con 88.1 4.0 0.00 171.71 2
Dekalb DK6326TC TC 95.8 7.2 0.22 207.67 2
Garst 8366 Con 73.0 4.1 0.00 142.33 2
Garst 8366TC2 TC 85.3 7.1 0.21 183.83 2
Garst 8546 Con 81.3 4.0 0.00 158.61 2
Garst 8546TC2 TC 81.2 7.0 0.20 174.98 2
Garst 8509TC2 TC 84.7 7.2 0.21 183.08 2
Novartis N6423 Con 126.1 4.1 0.00 315.25 2
Novartis N6423TC TC 132.7 6.6 0.16 340.44 2
Novartis N62K 8 TC 113.9 6.8 0.18 291.94 2
Novartis N7333bt Con 1415 41 0.00 353.75 2
Novartis N7376 TC 130.7 6.9 0.19 338.96 1
Novartis N7590bt Con 155.6 43 0.00 388.92 2
Novartis N7577 TC 129.2 7.0 0.20 336.27 2
Novartis N66U6 TC 117.8 7.1 0.21 306.51 2
Pfisters P2550 Con 101.3 44 0.00 197.60 2
Pfisters SKX 2550-19 TC 92.8 7.2 0.20 199.22 2
Pfisters P2652 Con 1415 4.0 0.00 353.67 2
Pfisters SKX 2652-19 TC 136.1 7.3 0.23 359.29 2
Pfisters P2680 Con 134.9 42 0.00 337.29 2
Pfisters SKX 2680-19 TC 121.0 7.0 0.20 312.79 2
Pfisters P3049 Con 98.2 41 0.00 227.60 4
Pfisters SKX 3049-19 TC 100.4 7.0 0.20 244.34 4
Pfisters P3977 Con 1175 4.2 0.00 276.95 5
Pfisters SKX 3977-19 TC 1129 7.4 0.24 283.97 5
Pioneer 2345 Con 181.3 4.2 0.00 453.17 1
Pioneer 32R90 TC 128.3 6.9 0.19 332.64 3
Pioneer 34K77 Con 97.8 41 0.00 190.64 2
Pioneer 34K79 TC 98.8 7.1 0.21 213.46 2
Pioneer 34K 82 TC 102.8 7.1 0.21 221.55 2
Wilson W1792 Con 80.4 39 0.00 156.76 2
Wilson W6606ED TC 96.4 7.1 0.20 207.59 2
Wilson W2330 Con 98.2 39 0.00 191.50 2
Wilson W30ED TC 89.5 7.1 0.20 192.71 2
Wilson W6607ED TC 92.9 7.2 0.22 201.76 2
Average Con 111.4 41 0.00 253.95 42
Average TC 107.0 7.1 0.20 256.20 51
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Table 5. Grainyield, oil content, oil premium, total value, and entry number for high oil (TC) and grain parent (Con)

corn hybrids for threeirrigated location-years.

Corn GrainYield Qil Oil Premium Total Value
Company Hybrid Type (bu/a) (%) ($/bu) ($/bu) Entries
Dekalb DK595 Con 154.2 42 0.00 336.41 2
Dekalb DK595TC TC 149.4 6.7 0.16 342.50 2
Dekalb DK621 Con 170.2 45 0.00 331.93 1
Dekalb DK621TC TC 154.8 6.5 0.14 31351 1
Dekalb DK 6326 Con 201.7 39 0.00 393.27 1
Dekalb DK6326TC TC 156.3 6.8 0.17 320.81 1
Garst 8366 Con 176.0 45 0.00 343.18 1
Garst 8366TC2 TC 212.3 6.7 0.17 438.82 1
Garst 8546 Con 173.9 43 0.00 339.04 1
Garst 8546TC2 TC 192.7 6.7 0.16 396.63 1
Garst 8509TC2 TC 156.7 6.8 0.17 322.14 1
Novartis N6423 Con 153.9 39 0.00 384.69 2
Novartis N6423TC TC 161.8 6.7 0.16 417.47 2
Novartis N62K8 TC 1317 6.9 0.18 340.33 1
Novartis N7333bt Con 145.8 38 0.00 364.45 2
Novartis N7376 TC 200.2 6.4 0.14 515.05 1
Novartis N7590bt Con 164.2 4.0 0.00 410.39 2
Novartis N7577 TC 183.6 71 0.20 482.12 2
Novartis N66U6 TC 140.6 7.2 0.22 369.71 1
Pfisters P2550 Con 145.3 4.3 0.00 283.39 1
Pfisters SKX 2550-19 TC 130.9 6.8 0.17 267.50 1
Pfisters P2652 Con 161.1 49 0.00 402.70 2
Pfisters SKX 2652-19 TC 176.6 7.0 0.20 463.39 3
Pfisters P2680 Con 149.1 47 0.00 372.82 2
Pfisters SKX 2680-19 TC 162.9 7.3 0.23 430.57 2
Pfisters P3049 Con 145.7 4.2 0.00 314.56 2
Pfisters SKX 3049-19 TC 147.6 71 0.20 347.07 2
Pfisters P3977 Con 133.2 4.2 0.00 289.16 2
Pfisters SKX 3977-19 TC 159.3 6.9 0.18 368.97 2
Pioneer 32R90 TC 101.6 5.8 0.00 241.46 1
Pioneer 34K 77 Con 177.0 4.3 0.00 345.17 1
Pioneer 34K79 TC 162.7 6.7 0.16 333.37 1
Pioneer 34K 82 TC 177.3 6.6 0.16 362.71 1
Wilson w1792 Con 172.7 42 0.00 336.67 1
Wilson W6606ED TC 152.8 6.9 0.18 315.52 1
Wilson W2330 Con 169.4 45 0.00 330.28 1
Wilson W30ED TC 192.4 6.8 0.17 397.42 1
Wilson W6607ED TC 157.1 6.7 0.16 32151 1
Average Con 160.0 4.3 0.00 363.76 29
Average TC 162.8 6.7 0.16 382.46 33
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EFFECTS OF PLACEMENT OF STARTER FERTILIZERS ON CORN

Larry D. Maddux, David A. Whitney, and Scott A. Staggenborg

Summary

The effects of phosphorus (P) placement and
source were evauated at two dtes in northeast
Kansas. Mogt of the placement methods and
both P sources were effective in increasing plant
P concentration over that of the O N, O P check
at one dite but not the other. Yields at both sites
withadmost al treatments were higher than those
of the O N, O P check.

Introduction

This study was conducted on an irrigated
fidd a the Kansas River Vdley Experiment
Fed, Rossville Unit, and on adryland fidd a
the Cornbelt Experiment FHed near Powhattan.
Previous research has shown that dSarter
fertilizers can increase corn yield.  This research
was designed to evauate effects of phosphorus
(P) application and placement onthe uptake of P
by corn plants and corn yield. It was supported
in part by a grant from NaChurs Alpine
Solutions and included their 6-24-6 fertilizer asa
seed placement treatment.

Procedures

The dudy was conouded & two Stes (1) Combdt
Expaimant Fed ner Fowtettan, on adyland Grundy
slty day loam ste previoudy aroppad to Soybeans with
apH o 65, an aganic metter content of 3226, and aP
teg levd of 6 pom ad (2 Kansss River Valey
Expaimant Hedd, RossiilleUnit, onaninigeted Sapy fine
sy loem steprevioudy aroppad tograin sorghumwith
apH of 6.7, an arganic metter content of 1.2%, and aP
ted levd of 12 pom

Nitrogen (N) was applied at 120 Ibs/a at
Powhattan and at 180 |bs/a & Rossvilleusing a
urea ammonium nitrate solution(UAN). Eleven
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treatments were used: (1) O N, O P check; (2) O
P check withN; (3) 18-46-0 surface, broadcast;
(4&5) in the seed row application of 6-24-6 at
3 and 6 gpa (supplied by NaChurs Alpine);
(6&7) inthe seed row application of 10-34-Oat
2 and 4 gpa(same Prate as the 6-24-6); (8) 10-
34-0 a 7.6 gpain a 2x2 placement (to supply
8.8-30-0); (9) 15-15-0 a 18 gpain a 2 x2
placement (made with UAN and 10-34-0 to
supply 30-30-0); (10) dua placement (mixtureof
UAN and 10-34-0 to supply the N-30-0); and
(11) dua placement (N-30-0) + seed row
placement of 6-24-6 at 3 gpa.

The N, surface, broadcast P, and dual
placement treatments were gpplied on May 3 at
Rossville and May 26 at Powhaitan. The starter
treatments were gpplied on May 7 a Rossville
and May 27 a Powhattan. Pioneer Brand 3335
hybrid corn was planted at 30,000 sds/ain 30-
inchrowson May 7 a Rossville and Garst
841IT hybrid cornwas planted at 26,000 sds/a
in 30-inch rows on May 27 a Powhattan.
Whole-plant samples (five plants) were taken at
the 6-leaf dage of growth, and 10 leaves
opposite and below the ear leaf were sampled at
tassdling. These plant sampleswere andyzed for
N and P. The plots were harvested using a plot
combine on October 1 and 28, a Rossville and
Powhattan, respectivdy. Grain samples were
collected and analyzed for N and P. Not all
samples have been andyzed yet.

Results

No dfferences in P concantration of Gledt plat
tissulewasodosaved & Powtettan. At Rossdille plantsin
the O N, O P chek hed a higher P concentration then
those in dl ather tresments, praoely because of thar
grdler gzefrom lack of N. No differenoes bawen
any other treatments were observed at the 6-



leaf stage of growth. Tassdl leaf P concentration
data were not avalable for Powhattan.
Sgnificant differencesinthe leaf P concentration
at tasseling were observed at Rossville, but no
consgent trendsfor P placement were observed.

Most of the treatments that received
starter resulted in higher P concentrations than
didthe O N, O P check. However, so did the
N, O P check.

All treatments except broadcast P at Powhattan
gave higher yiedsthan the O N, O P check.
The dud placement of N and P was the highest
yidding trestment at both sites. However,
because of the high variahility at both Stes, no
sgnificant differences occurred among any of the
other trestments. This study will be continued in
2000.

Table 1. Effect of sarter P placement and source on phosphorus content and yield of corn, northeast

Kansas, 1999.
6-Leaf P TassH Ledf P Yidd
Trestment* Rate Pow.  Ross. Pow. Ross. Pow. Ross.
% % %

ON,0P --- 0.221 0.537 0.252 63 71
N,OP --- 0.213 0.456 0.290 87 149
Surface P Appl’'n 40# P,Os  0.201 0.464 0.277 83 164
6-24-6, w/seed 3 gpa 0.232 0.407 0.293 97 189
6-24-6, w/seed 6 gpa 0.233 0.401 0.264 98 160
10-34-0, w/seed 2 gpa 0.231 0.447 0.294 99 167
10-34-0, w/seed 4 gpa 0.237 0.421 0.312 96 167
10-34-0, 2x2 7.6 gpa’ 0.254 0.434 0.294 93 169
15-15-0, 2x2 18 gpa’ 0.251 0.420 0.296 90 150
N-30-03, Dua 0.216 0.426 0.270 105 199
N-30-03 Dual+Seed 3 gpa® 0.226 0.421 0.304 97 185
LSD(0.05) NS 0.071 0.032 21 46

1 N rates; 120 Ibs N/a at Powhattan; 180 lbs N/aat Rossville; All treatments adjusted to same N.2 7.6
gpaof 10-34-0 = 8.8-30-0; 18 gpaof 15-15-0 = 30-30-0 (i.e. 1:3 and 1:1 ratio N:P starters).® 6-24-
6 used at 3 gpafor seed treatment, 10-34-0 used with UAN to make the solution that was dua placed

(N rate + 30 Ibs P,O5).

153



Kansas State University Agricultural Experiment Station and Cooperative Extension Service, Manhattan 66506
SRP 854 May 2000

It is the policy of Kansas State University Agricultural Experiment Station and Cooperative Extension Service that all persons shall have equal opportunity and
access to its educational programs, services, activities, and materials without regard to race, color, religion, national origin, sex, age, or disability. Kansas State
University is an equal opportunity organization. These materials may be available in alternative formats. 17M



IET n/a



	Field research 2000
	Recommended Citation

	FIELD RESEARCH 2000
	CONTENTS
	INDEX
	ACKNOWLEDGMENTS
	PERSONNEL
	CORNBELT EXPERIMENT FIELD
	WHITE FOOD -CORN PERFORMANCE
	GRAIN SORGHUM HERBICIDE
	SOYBEAN HERBICIDE PERFORMANCE
	BT AND NON-BT CORN HYBRIDS
	EAST CENTRAL KANSAS EXPERIMENT
	SUBSOILING ON YIELD OF CORN AND SOYBEAN
	CROP RESIDUE REMOVAL
	ROUNDUP HERBICIDE FOR SOYBEAN
	PLANTING DATE, MATURITY, SOYBEAN
	HARVEY COUNTY EXPERIMENT
	REDUCED TILLAGE AND CROP ROTATION
	N RATE, SEEDING ON NO-TILL WHEAT
	TERMINATION OF HAIRY VETCH
	RESIDUAL HAIRY VETCH
	PLANT GROWTH REGULATORS
	GRASS HERBICIDE, SORGHUM
	HERBICIDES, GRAIN SORGHUM
	SORGHUM, DRIFT HERBICIDES
	HERBICIDES, SOYBEAN
	IRRIGATION AND NORTH CENTRAL KANSAS
	CROPPING SYSTEM, NITROGEN, SORGHUM
	POTASSIUM ON CORN, SOYBEAN
	STARTER FERTILIZER, SORGHUM
	EARLY-SEASON SOYBEAN, ROTATIONS
	WHITE FOOD-CORN PERFORMANCE
	SWEET CORN PRODUCTION
	KANSAS RIVER VALLEY EXPERIMENT
	REDUCED TILLAGE, CORN-SOYBEAN
	CORN HERBICIDE PERFORMANCE
	SOYBEAN HERBICIDE PERFORMANCE
	SANDYLAND EXPERIMENT FIELD
	CROP PERFORMANCE TESTING
	SOYBEAN HERBICIDE EVALUATION
	CORN HERBICIDE EVALUATION
	COTTON HERBICIDE EVALUATION
	PLANTING DATE, IRRIGATION RATE, CORN
	UNIFORMITY OF LOW DRIFT NOZZLE IRRIGATION
	VARIABLE IRRIGATION RATES AND CROP YIELD
	CORN BORER RESISTANCE
	SOUTH CENTRAL KANSAS EXPERIMENT
	CROP PERFORMANCE TESTS
	N, WHEAT, ALTERNATIVE CROP ROTATIONS
	TERMINATION, AUSTRIAN WINTER PEA
	SIMULATED SOYBEAN HERBICIDE
	HIGH-OIL CORN HYBRID PERFORMANCE
	STARTER FERTILIZERS ON CORN

